ECCANO

INSTRUCTIONS
No. 9 and No 10 OUTFITS

Great Britain 6/-
Australia 13/8
New Zealand 11/-
South Africa1?/-
Canada  $2

{( Jo.
10.9/10

COPYRIGHT BY
- MECCANO LIMITED, BINNS ROAD, LIVERPOOL 13, ENGLAND

3

welis




3 sl andan s i aflles. ol

B

There is no limit to the number of models that can be built with Meccano—Cranes, Clocks, Motor Cars,
Shib Coalers, Machine Tools, Locomotives—in fact everything that interests boys. A screwdriver and a
spanner, both of which are provided in each Outfit, are the only tools necessary.

When you have built all the models illustrated in the Manuals of Instruction the fun is not over, but is
st beginning. Now. cames the chance to make use of your own ideas. First of all, re-build some of the
fodels with small changes in construction that may occur to you ; then try building models entirely of your
n design. - In doing this you'will feel the real thrill of the engineer and the inventor.

{OW TO BUILD UP YOUR OUTFIT

Meccane is sold in eleven different Outfits, ranging from No. O to No. 10.  Each Qutfit from No. 1 up-
Vards can be converted into the nextone larger by the purchase of an Accessory Outfit. Thus, Meccano No. 1
Jutfit can be converted into.No. 2 Outfit by adding to it a No. 1a Accessory Qutfit.  No. 2a Qutfit would
hen convert it into a No. 3 and so on.  In this way, no matter with which Outfit you commence, you can
Uild it up by degrees until you possess a No. 10 Outfit.

- All Meccano parts are of the same high quality and finish, but the larger Outfits contain a greater quantity
variety, making possible the construction of more elaborate models.

As shown inthe illustrations, the realism of many models can be increased by the inclusion of the figures,

or Car Constructor Outfits ; trees and hedges from the Hornby Railway Series ; Meccano sacks, cable
Fums, etc, These items are not included in any of the Outfits. A Clockwork Motor is included in

CTRIC LIGHTING OF MECCANO MODELS

It is great fun to illuminate your Meccano models by electric light, and a special Meccano Lighting Set can
& obtained from your dealer for this purpose. This

imitation glass discs, one stand lamp, two special

“brackets, and two pea lamps, operated from a 4-volt flash-

lamp battéry (not included in the Set). The stand lamp

is used for decorative purposes, and the spot lights

?. be used as headlamps, floodlights on cranes, and in
untless other ways.
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THE *“MECCANO MAGAZINE” ¢

The ""Meccano Magazine" is published specially for Meccano boys. Every month it describes and illustrates
new Meccano models for Outfits of all sizes, and deals with suggestions from readers for new Meccano parts &
and for new methods of using the existing parts. There are model-building competitions specially planned |
to give an equal chance to the owners of small and large Outfits. In addition, there are splendid articles on'if
such subjects as Railways, Famous Engineers and Inventors, Electricity, Chemistry, Bridges, Cranes afid |
Aeroplanes, and special sections dealing with the latest Engineering, Aviation, Shipping and Road and Track
News. Other pages deal with Stamp Collecting, and Books of interest to boys ; and a feature of outstanding
interest is the section devoted to short articles from readers.

agent.

THE MECCANO GUILD

Every owner of a Meccano Outfit should join the Meccano Guild. Thisisaworld-wide organisation, started [
at the request of Meccano boys. Its primary object is to bring boys together and to make them feel that |8
they are all members of a great brotherhood, each trying to help others to get the very best out of life. lts
members are in constant touch with Headquarters, giving news of their activities and being guided in their [¥
hobbies and interests. Worite for full particulars and an application form to the Secretary, Meccano Guild,
Binns Road, Liverpool 13,

Clubs founded and established under the guidance of the Guild Secretary provide Meccano boys with [
opportunities of enjoying to the utmost the fun of model-building. Thereare nearly 200 active clubs.in Great:
Britain, and nearly 100 in countries overseas, each with its Leader, Secretary, Treasurer and other officials.
With the exception of the Leader, all the officials are boys, and as far as pessible the proceedings of the clubs
are conducted by boys.

Recruiting Medallions are awarded to members who are successful in secuping recruits for the Guild, and f&
good work on behalf of Meccano clubs, or of the Guild generally, is recognisediby the presentation of special
Merit Medallions. Full particulars of both these awards will be sent post fi#& 6n request.

does not end with selling an |8
nual. If ever you are in any
Is, or if you want advice on, any-
thing connected withifinis great hobby, write to us. VYel
receive every day hunfireds of letters from boys in all parts §
of the world, and each of these is answered personall)
one of our staff of exparts.  Whatever your problem
be, write to us about ﬁ‘ 4

The service oil
Qutfit and an In
difficulty with YOUR IY
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This Model can be built with MECCANO No. 9 Outfit (or No. 8 and No. 8a Outfits)
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1 No. 1 Clock-
work Motor.

9.1 DUTCH WINDMILL

Construction is commenced with the octagonal base, four sides of which are fillad in with 54"x 34" Flat Plates. The column 1 consists of

four 3%" % 24" Flanged Plates bolited together, and is joined to the base by eight Obtuse Angle Brackets, two of which are fastened to each of
the 54" X 34" Flat Plates.

The body-of the windmill is made up of four 124" Angle Girders 3, two 74" Angle Girders, two 7% " Strips 4, and five 55" Strips, and is
joined to the column 1 by two 94" Angle Girders 2. Thc ‘two side walls and front of the building are completad with Flexible F‘Iates. The

roaf also is completed with Flexible Pluu and four 54" Strips, and is secured to the body by t wo 17 % § Angle Brackets 5, two ¥" X §* Angle
Brackets, and two Flat Brackets.

The four sails are identical ‘nd each is built up of ane 124" Angle Girder, one 54" Angle Girder, thre
centre being filled in with a 124" % 24" Strip Plate. The sails are :onnoctﬂd at th antre to a 3" l’uH sy Wh
Wheel, the Pulley being faslr*m.d to a 114" Rod 18 that runs through to the back of the model.

24" Strips and one 44" Strip, the
el, over which is secured a Road

The outside Gears to the No.1 Clock .r/ork Motor 14 should first of all be fitted. The 2" Axle Rod 15 passes through the fourth pair 0[
holes from the right of the Motor. The 4" Pinion on the Motor shaft drives a 57-teeth Gear Whee! on the rear end of the Rod 15. A %
Pinion is secured on the front end of Rod 15 and drives a 57-teeth Gear Whnnl on th Rod 16, which carries also a 7 Pinion that drives a
50-teeth Gear Wheel an Rod 17, A 3” Sprocket Wheel on the end of the 24" Rod 17 is connected by Sprocket Chain to a 3" Sprocket Wheel
on Rod 18. On this Red also is a'ra'xg“'i the drive
for the directional vanes at the back of the model. Thl
a 14" and a 4" Bevel Gear. The
ris ﬁxe_c. to a Rod at right angles to the Rod
18. On one end of this Rod isa Collar and on the other
end is fastened a 1" fast Pulley, which drives, by
means of a Driving Band, the di ional vares on the
Rod 19. The vanes consist of eight 24" Strips bolted
to Bush \Wheel 11 secured to Rod 19.

The drive for the sack loader at the side of the
model is operated by rotating Crank Handle 13,
which is secured in its bearings, 24" Triangular Plates,
at one end by a Road and at the other by a 1”
fast Pulley. A belt of Cord connects this Pulley to
another 1”7 fast Pulley on Rod 12. A second Cord is
tied to and wound several turns around Rod 12, and
then passes over the loose Pulley carried on lock-
nutted Bolt9, a Loaded Hook being attached to its
end.

The structure for the loa
the side of the model by mi

ding gear is fastened to
- of a 147> Double
inward s'\ooﬂ' of the

of the ma are used at the top
the Double Strip, between it and the Flexible
e to which it is fastened, in order to keep it

The platform 6 is a 3" Flexible Plate fas-
tencd to two 4" X 4" Angle B at in_turn are
secured to a 25" x 3* Double The plat- £
fu"n \s secured to the body of thu madel by two & {“'
“x %" Angle Brackets fastened at right angles to the ]
pr'.nwcusly mentioned # Angle Brackets. ‘Each s 'f
side of the platform is edg with a 1%” Strip, E;:
The Wm' € cured to the model by E"
two 47 x A 2%"x 4" Double ]

Angle ftmp also is fastened t3 thx. Ang\ BT';{CR"".S‘

9 e

Thr WE "'hrf'T' vane at the top of the model

e A Double Bent Strip is atta
cross the centre of which are faste
" Strips at rlrht an"r s to one

a2 .

on the top of A
arrow consisting of a 24" Strip. two Flat Braz
a 1" Triangular Jate.
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2 This Model can be built with MECCANO No. 9 OQutfit (or No. 8 and No. 8a Qutfits) :
9.2 SALOON MOTOR COACH s
Parts required
11 of No. 1 27 of No. 12 1 of No. 25 1 of No. 52a 2 of No. 126 ‘
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1 % »120b 1 No. 1 Clock-
work Motor

The chassis of the model consists of two 184" Angle Girders 1 bolted to two 54" Angle Girders and secured at their free ends by one 54" ¥
Double Angle Strip 18 at the rear and by two 24" Strips 2 overlapped by two holes in front.

A No, 1 Clockwork Motor 7 is attached to the Angle Girders, and the gear-box, which has a forward and reverse movement is carried above
the Motor between two Girder Brackets,

The driving shaft 'of the gear-box is a 64" Rod 9 that carries three 4" Pinjons, as shown in Fig. 9.2¢, and two 1” Pulleys. Two of the 47
Pinions can be moved into or out of mesh with the 3 Contrate Wheel 8 by moving 25" Strip 10.  This Strip is mounted on a 4" Bolt lock-nutted
to the chassis, and a Compression Spring on the shank of the Bolt retains the Strip in any desired position. T riven shaft is a 44" Rod carrying
a'57-teeth Gear and a Collar, and is connected to the cardan shaft by a universal coupling 11, bullt up from a Swivel Bearing and a small Fork Piece. "

The cardan shaft is a compound rod made by joining 2 34" Rod to a 4" Rod by a Coupling.  The 34" member of the cardan shaft carries a 4"
Beve| Gear and is journalled in the bare of a Coupling 12.  The Coupling is carried loosely on a 5" Red, between a Collar and a 14" Bevel Gear
that is fastened so that it is in constant mesh with the £* Bevel Gear. . This Rod and a second 5* Rod together form the rear axles, which are con-

nected by Sprocket Chain. Nine Washers space the near side wheels (Fig. 9.2¢) from the chassis.

The steering mechanism is made as follows. Two Couplings 3 are pivoted on Pivot Bolts lock-nutted to the outer ends of the 247 Strips 2. A
2" Rod is locked in the lengitudinal bore of each Coupling and a #” Belt 5 carrying a Collar is screwed into the end transverse tapped bore, The
tie-rod 4 consists of a 3" Strip that averlaps a 34" Strip by three holes. At each end the tie-rod carries a Crank and 4" Bolts passed through their
bosses are screwed into the Collars. The steering column is a 44" Rod journalled in bearings provided by the chassis and a 147 % 4"
Double Angle Strip. |t carries a Steering Wheel, a #” Pinion and a Coliar. The Collar bears against the head of the Balt helding the Double Angle
Strip and retains the Rod in position. A 24” Rod carrying Boss Bell Crank 6 and a 50-teeth Gear also is journalled in the 14" x 4* Double Angle
Strip, and the Bell Crank 6 is arranged so that it engages with the Threaded Pin on the tie-rod,  The front wheels are 2” Pulleys fitted with
Wheel Discs, and are free to turn on the 2% Rods:

(Continued on next page)
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This Model can be built with MECCANO No. 9 Outfit (or No. 8 and No. 8a Outfits)
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Fig. 9.2b

(Continwed from previous page)

The coachwork is built up on a framework of four 124" Angle Girders 13, pairs of which are overlapped by nine holes.
Each pair is bolted to the Flexible Plates of the sides. The side shown in Fig. 9 2b consists of three compound
strips joined across by compound strips and Double Angle Strips. The upper strip consists of a 124", a'54", and a 43"
Strip: the centre strip consists of a 124%, a 247, and a 54" Strip.  The lower strip consists of a 124" Strip and 2 24" and 74"
Angle Girder.

The eentre and lower compound strips are joined by 54* Strips at the front end, and by a 54" Curved Strip at the rear
end. The upper compound strip is supported by two 33" §7 Double Angle Strips, a 54" and a 3" Strip, and also by a 54"
Strip extended by a 24" Strip that forms the door frame.” The side is then filled in with Flexible Plates of various
sizes, and at the rearis a Semi-Circular Plate. The opposite side is constructedasfollows. The upper and centre compound
strips are made by overlapping 124" Strips by 10 holes and six holes respectively. Four 54" x 14" Flexible Plates are
nd to end and then attached to the centre compound strip. The remainder of the side is completed with two
Flexible Plates, two 54" % 24" Flexible Plates and a 24" % 24" Flexible Plate. A Semi-Circular Plate is
| in the rear end. The upper compound strip is supported by two 3" and two 547 Strips, and the 54" Strips form-
A 3" Strip is bolted across the front ends of the compound strips, the
To this side are bolted Plates of various

447 %2
used to fil
ing the door frame are extended by 24" Strips.
lower Bolt holding also a 24" % 14" Flexible Plate and a 2" Slotted Strip.
sizes that form the seats.

The compound angle girders fixed to the sides are now joined together by bolting the floor in place. At the rear of
the coach three 124" x 24" Strip Plates are overlapped and bolted together as shown in Fig. 9.2a, and are fastened at their
rear ends to the flanges of the Angle Girders. At their front ends they are clamped between a 54" Strip and the 24"
Strip seen in Fig. 9.2a. The floor is then extended to the front by a 124" Strip Plate and two 53" x 24" Flexible
Plates. The streamline rear part of the body is made by bolting three 55" x 24" Flexible Plates to two 54" Strips thatoverlap
each other by six.holes. The compound plate so formed is attached to the rear of the coach by four Angle Brackets.

] The roof is made by extending a 124" x 24" Strip Plate by 54"x 24" Flexible Plates as shown. The compound
plate is extended on each side by ‘H»&" radius Curved Plates, and 24" % 24" Flexible Plates. The roof is further extended
to tl'ie rear by three 53" x 24" Flexible Plates, and is reinforced at each side by compound strips, one of which is made by
OYeIiEppiNg 124" Strips by 10 holes; and the other by extending a 124" Strip with a 54" and a 25" Strip. The complete
unit is attached to the compound strips of the sides by Obtuse Angle Brackets and Angle Brackets. The 54" 23" Flexible
Plates at the rear of the roof are now bolted to the back.

The driver’s cab and front of the model can now be constructed. A 34”x 24" Flanged Plate 14 and a 53" % 34" Flat
Plate 15 are joined across by a 54" Strip. The Flat Plate 15 is bolted to a 417 Strip attached to the 54" Strip of the rear
side by Angle Brackets. A compound strip made by overlapping a 4" % 4" Double Angle Strip witha 24" Strip, is bolted
to the 547 Strip first mentioned and also to the 54* Strip at the other side of the model.

The front window of the coach is a framework made from two 24" Strips, a 44" Strip, and a 547 Strip extended upward
by a 14" 3* Double Angle Strip.  The driver's cab consists of five 2“&” Strips, a 27 Strip and a 24" x 4" Double Angle
Strip bolted as shown, one of the vertical 24" Strips being joined by a1 Trnaqgular Plate to a compound strip connecting
the sides. The compound strip is a 54" Strip extended by a 147 Strip, and is joined to the sides by Angle Brackets. The
rear side of the cab is filled in below the 24" x14" Flexible Plate by a 24" x +” Double Angle Strip, a 24" Strip and a 14"
Strip, the last-mentioned being bolted to the 24" small radius Curved Strip that forms part of the mudguard.

The bonnet consists of a 34" 24" and a 24" x 13" Flanged Plate bolted to a further 34" '\:2{:: Flanged Plate 16 that
forms the radiator.  The headlamps are 13" Flanged Wheels, and are fastened by 4* Balts to the 34" Strips of the radiator,
The curved top of the bonnet is obtained by curving two 23" % 14" Flexible Plates to shape and attaching them to one side

of the bonnet by an Obtuse Angle Bracket,

A §" Bolt passed through a 17 ¥" Angle Bracket secured to the front of the driver's cab, passes also through the
bonnet and the flange of the Flanged Plate 16, The Bolt carries four Washers on its shank between the Flanged Plate and
the Flexible Plate. Two Flat Trunnions bolted to the cab and also to a 17 x 1" Angle Bracket, complete the front of the

model.

The mudguard on the near side consists of two 2 §* % 14" Flexible Plates joined by a Flat Bracket and connected to the
bonnet by an Angle Bracket. The other mudguard is a 24" x14” Flexible Plate curved to shape and attached to the
24" % 14* Flanged Plate by an Angle Bracket, The completed body is bolted to the chassis by the Double Angle Strip 18 at
the rear end and by a 17 x 4" Angle Bracket at the front. One side-member of the chassis is tgcited :o.FJanged Plate 14
and the other is attached by Corner Angle Bracket 19 to the 44" % %" Double Angle Strip joining the sides of the body.

The destination board 17 is made from three 24" % §" Double Angle Strips and is attached to the roof of the coach

by Angle Brackets. The guard rails 20 are 114" Rods held in Collars.
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This Model can be built with MECCANO No. 9 Outfit (or No. 8 and No. 8a Outfits)
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In order to obtain the best

t effect with this fine model the various cornponents should be mounted on a
board measuring not less than 2

t. 6in. by 2ft,

The structure of the repair shop is commenced by building a framework of Angle Girders to form the
corners of the walls and roof. The upright supports are 124" Angle Girders 1(Fig. 9.3b) and those used for
the front and back of the r ire 184" Angle Girders 2. The two. ends of the building are filled in with
Flexible Plates, and Strip Plates and Flexible Plates bolted vertically are used for the back.

The front column is complet

ed with 557 % 34" Flat Plates 4, and the hanging sign consists of two Road
Wheels secured back to bac

2" Rod 7. The roof consists of Flexible Plates and a Hinged Flat Plate 5
and is fixed is position by Obtuse Angle Brackets held together by Strips.

The gantry for the hoisting tackle consists of a 124" Angle Girder 3 balted to the back of the madel by a
17% 17 Angleé Bracket and suspended at the frant from a right-hand Corner Angle Bracket bolted to the 74"
Strip across the entrance. A Flat Bracket is used to join the Angle Girder 3 to the Corner Angle Bracket.
The hoisting trolley is constructed from two Double Bent Strips bolted together, and the runners are made
from two 2" Flanged Wheels bolted to a 24" Curved Strip 21, which is secured to one of the feet of the
Double Bent Strips.

To make the hojsting mechani
Strips and on one end of the Rod is

a 24" Rod 22 is passed through the opposite ends of the Double Bent
ired a 17 Sprocket Wheel. A Collar and @ Compression Spring are
fitted on the other end of the Rod to prevent it turning too freely in its bearings. A short length of Sprocket

(Continued on next page)
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This Model can be built with MECCANO No. 9 Outfit (or No. 8 and No. 8a Outfits) 5
L -
T 3
2
5 2 |&B The ** Wayne " Pump is made from Flexible Plates bolted to a 34" % 24" Flanged Plate 12. The globe at the top consists of three 14" Strips bolted at the
L

back to a 147 % 4" Double Angle Strip 13, The front and back of the oil bin are 34" x 24" Flanged Plates 14, and the rounded portions of the sides are built
with Semi-Cireular Plates 15. '

S
The main frame of the car consists of 124" Strips 23 bolted to a 54" x 24" Flanged Plate 24 and a Flanged Sector Plate 25. The sides of the body are made
b with Flexible Plates 26, and the doors 27 are represented by 24" x 14" Flexible Plates.
r The front mudguards 30 are built with three 54" Strips bolted to a " x §* Angle Bracket secured to the chassis. The rear mudguards 31 are each made
h from four Formed Slotted Strips and two 24" Strips. The rear lamp 32 is fixed to the mudguard and a number plate represented by a 14" 5trip is bolted to
the back of the car.

d
5 Four 27 Pulley Wheels fitted with Motor Tyres and Wheel Discs are used for the road wheels, and are held in place by Collars 28,

5 The front wheels revolve on 1" Rods secured to the Body by Cranks 29 balted to the chassis, and the headlamp tie bar 33 is attached to the radiator by a 4"
1 Reversed Angle Bracket.
i The garage jack consists of a 55" Rod that passes through a Coupling carrying two 4" loose Pulleys. A Rod and Strip Connector is used to form the handle.
b |
k i A final touch of realism is added by the miniature advertisements fixed in suitable positions on the garage. These can be cut from newspaper or magazine
e advertisements and pasted on small pieces of cardboard. %
it
e
it
£)

Fig. 9.3b 1
6
1
(Continued from previous page)
Chain is joined up to form an endless piece and is passed aver the Sprocket Wheel, and a suitable length of Cord carrying a small Loaded

Hook is wound around the Rod 22. The * load " s made up of a 14" Bavel Gea tor and a Collar mounted on a 2§ Rod,

and represents a back axle.

, a Chimney /

The repair bench 6 is constructed from a 54" 24" and a 24" % 24" Flexible Plate bolted between two 74" Angle Girders. One of
these is bolted to the wall, and the other side is supported by legs made from 24" Strips bolted to the 75" Angle Girder.

tion, is placed in the rear left-hand corner of the model.
of the Boiler being fitted with a Wheel Flange. The

The air compressor (see Fig. 9.3c), which is not visible in the main illus
Th‘e reservoir 16 is constructed with a Boiler complete with one End, the othe
drive from the “motor” 20 is taken by a Driving Band to a 17 fast Pulley on Rod 17. The compressor 18 is made from two Bush Wheels held
apart by a Double Bracket, on which is mounted a Coupling. The space between the two Bush Wheels is then filled in with 3 44" Strip bent
to the required shape, A Crank Shaft is used to represent the air pipe 19, and is held in place by the Coupling and a Handrail Support at
one end and by a Double Bent Strip bolted to the other end of the reservoir.

The " Thee " pump at the frant of the model is mounted on a pavement, the frame of which consists of two 124" and two 24" Angle
Girders. This is filled in'with two 54" Braced Girders, supported in the centre by a 34" x 24" Flanged Plate, Two 54" Strips 8 support the
tapered body of the pump, which is made from Flexible Plates rolled to shape. The "Essolube” oil bottles are represented by three
Couplings, in the tops of which three Bolts are fastened by Grub Screws to represent the necks of the bottles,

The tall "' Shall " pump is commenced with the 34" x 24" Flanged Plate, the flangeless sides of which are filled in with 34" x " Double
Angle Strips.  The cylindrical base is a Flexible Plate suitably shaped and capped with a 14" Disc 10. The 54" Strips 9 connect the lower
?ortinn of the model to the Cylinder forming the upper portion. The globe at the top of the pump isa Road Wheel, at the back of which
is secured, by a Collar 11, the remaining Boiler End from the Boiler used for the air compressor reservoir.
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This Model can be built with MECCANO No. 9 OQutfit (or No. 8 and No. 8a Outfits)
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8 This Model can be built with MECCANO No. 9 Outfit (or No. 8 and No. 8a Outfits)

9.5 DREDGER

The
hull is built on a
framework consisting of two
compound angle girders 1 joined at each end
by 74" Angle Girders, and connected to two compound
angle girders 2 by 24" % 4" Double Angle Strips. The girders 2
each consist of an 184" Angle Girder overlapping a 124" Angle Girder by seven
holes. To this framewark are bolted the sides of the ship, each of which consists of three
1247 324" Strip Plates extended to the stern by two 54" x 24" Flexible Plates, A 13" radius Curved
Plate joins the sides together at the stern, and Angle Brackets join the 124" X 24" Strip Plates at the bows, the
same Bolts holding also 44" Strips. The sides are edged with compound strips made from three 124" Strips, a2 73" and a 54”
Strip. The sides are continued upwards on each side of the bows by three 54”x14” Flexible Plates and two 54" Strips.

The constructional details of the raised sides of the stern are shown in Fig. 9.5b.  The 24" X 24" Flexible Plates seen amidships are reinforced by
247 Strips and are attached to the sides by Flat Brackets. The sides of the hopper are 94" Angle Girders and they are attached to the main framework by Flat Brackets, The 124" Strips 3, which support the forward
deck are bolted to the hopper sides and at their other ends to a 24" Triangular Plate, Two 44" x 24" Flat Plates overlapped three holes are bolted to the main framework and are attached to the sides by Double
Brackets. The deck is extended forward by the 547 x 24" Flexible Plates 4 and the 24" x 24" Flexible Plates 5, which are supported by a 5§ Strip and a Flanged Séctor Plate (Fig. 9.5a). The Flexible Plates are
edged with 54" and 44" Strips, and the 24" Triangular Plate is supported by an Angle Bracket.

Aft of the hopper each side of the deck cansists of a 24”7 x 24" Flexible Plate, a 54" x 24" Flat Plate 6 and a 53" x 24" Flexible Plate. These are connected on one side to 3 54" x 34" Flat Plate 7 by a 24" X 24" Flexible Plate,
and by a 54" X 24" Flexible Plate on the other side. The 54" % 34" Flat Plate 8 overlaps Flat Plate 7 by two holes, and is connected to the stern of the ship by a 17X 4" Angle Bracket. The stern is edged round with two 34"
Strips and four 24 large radius Curved Strips, the deck being completed with two 447 x 24" Flexible Plates and two Flat Trunnions. A 54" x 24" Flanged Plate seen in Fig, 9.5a supports the centre deck.

The deck house is constructed as a separate unit and can be bolted in place later. Two compound plates consisting of two 53" % 24" Flexible Plates and a 24" % 24" Flexible Plate bolted end to end form the sides,
and are secured to 124" Angle Girders 9, and further 124" Angle Girders are bolted to the upper edges of the plates, At the rear end the sides of the deck house are joined by a 34" x24" Flanged Plate and at the front
(Continued on next page)
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(Continved from previous page)

by two 24" % 24" Flexible Plates overlapped three holes and bolted to the 54" Angle Girders that support the bridge. The top
of the deck house is completed with two 54”x 34" Flat Plates 10 and two 24" X 24" Flexible Plates overlapped three holes.  The
base of the funnel is a Wheel Flange 12 bolted to the deck house, and the funnel consists of two Boilers 13 compressed to a smaller
diameter and attached to the Wheel Flange by Angle Brackets,  The siren steam pipe Is 2 64" Rod held in a Handrail Support,
Two Girder Brackets joined by 14" % 4" Double Angle Strips are used for the skylight 14, The ventilators are 13" Flanged Wheels
held by 4" Bolts screwed into the end transverse tapped bores of Couplings, which are locked on the ends of 3" Screwed Rods.
The bridge consists of two 24" x 14" Flexible Plates bolted to a 45" x 24" Flexible Plate, and edged round with two1 £ Angle Girders
and a 54” Angle Girder extended by a 24” Strip.  The bridge is attached to the 537 Angle Girders at the front of the deck house
by Angle Brackets and is supported also by two 44" Strips.  The 24" x 14" Flanged Plates below the bridge are attached to the deck

house by 1% % 1" Angle Brackets. The deck house can now be bolted in position,

The gangway 11 over the hopper is built of two compound strips made by overlapping a 124" Strip six holes with a 55" Strip.
Five 247 314" Flexible Plates are bolted to the compound strips, the rear one carrying also a 5§ Strip, which is bolted to the deck
house. At the forward end the gangway is supported by Collars fastened on 34" Rods held in Rod Sockets, while at the rear end
57 Rods are used and they are held in place by Spring Clips.  Handrails are provided by Cord. Below the gangway is the frame-
work carrying the bucket chains, This consists of two 124" Strips supported at one end by a Double Bracket and a Flat Trunnion,
and at the other end by a 34" Rod journalled in the ends of Flat Trunnions. The arrangement of the chains is clear from the
iilustrations.

The Boiler Ends 15 farm the bases of the grab cranes and are fitted over the ends of 14" Rods that are retained in position on
the deck by Collars and Spring Clips.

One of the grab cranes is shown in Fig. 9.5¢; and consists of twoe Trunnions bolted to a Face Plate 16. Two 27 Strips and two
54" Strips are bolted to the Trunnions, the 54* Strips being joined at the top by a Double Bracket. A 24" Rod fitted at one end
"

with a Bush Wheel and at the other end with a 1" Pulley forms the hoisting drum, The grab hoisting Cord is taken over 2 #
loose Pulley ona §” Boit at the jib head.

The winch 16 (Fig. 9.5b) consists of a 24" Rod, which is journalled in a Cranked Bent Strip and carries a 57-teeth Gear, a "
loose Pulley, a 1" fast Pulley, a Chimney Adaptor and a 14" Flanged Wheel, The drum of the winch 17 is a Sleeve Piece fitted with
2 1" Flanged Whesl at each end. The capstan 18 consists of a 34" Screwed Rod carrying a 14" Pulley, a 17 fast Pulley, a Chimney
Adaptor and a second 1" fast Pulley, the complete assembly being fastened to the deck by a Nut.

Fig. 9.5¢

The mast 19 consists of an 8” Rod joined to a 5" Red by a Rod Connector, and it is held in the bess of a Crank bolted to the Fig. 9.5b

gangway. The lower end passes through a 54" x 4" Double Angle Strip bolted to the deck. The forward mast 20 consists of an
114" Rod and a 4" Rod joined by a Rod Connector, and is held in the boss of a Double Arm Crank bolted to the deck.

16
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9.6 REFUSE COLLECTING VEHICLE

The pawer unit is first constructed, the chassis for this consisting of two U-section girders joined at each end by a 54" Strip. The
two girders are each built up from an 184" Angle Girder 1 and a compound 184" girder 2, formed by a 124" and 53" Angle Girder
joined at each end by Flat Brackets. ) o

The sides of the cab are each formed by a 44” x 24" Flexible Plate and two 24" X 14" Flexible Plates, which are fastened to the chassis
by 54" Strips and also are supported by Angle Brackets from the back of the cab. This latter consists of two 54" x 33" Flat Plates
overlapped three holes, and is secured to the chassis by two 1% x1* Angle Brackets. )

Two 34" x 24* Flanged Piates and one 34" % " Double Angle Strip are used for the roof, and all are bolted direct to the i)ack‘efthlr:’
cab. The roof is supported also from the sides by 54" and 24” Strips. A further 54”x 34" Flat Plate 3 held in position by two 53" % 3
Double Angle Strips is used for the front of the cab, and on the centre of it is mounted the radiator, which is constructed by joining
two 24" Angle Girders at one end by a 24" Strip and at the other by a 24" x 4" Double Angle Strip. The space between the Angle
Girders is filled by three 24" Strips, and the top of the radiator is finished with a small radius Curved Strip. The radiator is fastened to
the chassis by two 14" x 4* Double Angle Strips and Flat Brackets, and is joined to the front of the cab by a reversed angle bracket
built up from two Angle Brackets. . ~ -

A viewof the cab with the roof removed is shown in Fig. 9.6b, The seat consists of a 24” x 24" Flexible Plate and 34" x 24" Flanged
Plate 5, and is secured to the sides of the cab by one of the flanges of the Flanged Plate and a 1"x1” Angle Bracket.

The front wheels are each held by two Collars on a 2 Rod locked in the longitudinal bore of a Coupling, which is secured by two
Collars on the end of a Rod 7, that passes through one of the side members of the chassis.  Two 27 Bolts 8 screwed into the end tapped
holes of the Couplings are joined by a compound strip consisting of a 54" and a 2” Strip overlapped two holes. _This Strip is connected
by a Flat Bracket to a Crank fastened on the lower end of the steering column, Bolt 9 being lock-nutted. ~ The steering column is
formed by a 34" Rod anda 24° Rod joined by Coupling 10, and is journalled in the end holes of two 14" Strips secured to the front of
the cab by Trunnions.

(Continued on next page)

11

IS A

]‘ 8 10 Fig. 9.6a

9

yatiih @

st @

7 of No.
2 s »
14 ., .

WARN=02UONUIMN NN O M A

Parts required

2 of No. 16a
1 v » 12
4, ., 20
6 , , 20a
2w o 20b
T o o 22
1 . . 24
3., . 26
T 2 . 2a
T o . 2B
8 5 = 35
2N o 3T
10 , . 37a
232 . 38
1., . 40
T o = 43
2 5 o 46
2o a8
2, ., 48a
1 ., » 48b
1 40 "n 48c
2 o ow 48d
2w 32
3 5 » Ha
3 50y 53
1 . » 5Sba
1 » » 5S¢
12 , . 59
T w w5 62
3 5 63
Z i w 20
1w o 204
2 ., ., 108
R (1
3 5 5 11a
L TR
1 » =5
2w w120
2, ,, 126a
6 . . 1
T w5188
8 ., , 188
3., .18
4 . » 190
Z 5 &9
N w5192
& o 197
T o o198
3, ., 200
8 . » 215
1w @idt8
1 » w20
2 5 7219
1 No. 1 Clock-

work Motor,




meccanoindex.co.uk

This Model can be built with MECCANO No. 9 Outfit (or No. 8 and No. 8a Outfits)

QO

)
"'

Sie & e o e 2N

(Contimited from previous page)

The Clockwork Motor is secured to the chassis by two 53 rips, the wind-
ing spindle projecting upwards. A 4“ Pinion12 on the driving shaft of t

reshes with a 14" Contrate on a horizontal 64" Rod journalled in the lo

2 Motor
er end

ed to the chassis. This Rod carries also a " Pinion
4" 7-teeth

holes of two 24" Strips b

3 and from this the drive is taken through a second $” Pinion 14 to a
Gear on the back axle. For this axle an 8” Rod is used, and each double wheel
is formed by two 27 Pulleys fitted with Rubber Tyres. The axle is journalled in
two Architraves 11 boelted to the - 5
54" x 14" Flexible Plates, are each secured to the

"

The rear mudguards,

is by two Angle Brackets.

The 54" Strips holding the Motor form alse supports for the fixed rails
consisting of the 124" Angle Girders 15. The extending rails 17 are formed by
two 124" Strips joined by a 54" x 4" Double Angle Strip, and when not in use
they are housed between the fixed rails 15 and 124" Strips 16, The forward
ends of Strips 16 are bolted to the fixed rails, but spaced ay from them by
four Washers, and thair rear ends are fastened to the chassis by Angle Brack:
as shown in Fig. 9.6c.

The mechanism for hauling the cart on to the lorry consists of a 65" Rod
journalled at each end ina Flat Trunnion bolted to the chas At ane end the Rod
carries a Bush Wheel fitted with a Threaded Pin for a handle, and to the centre
of the Rod is tied a length of Cerd. A small Loaded Hook is fastened to the
end of the Cord and it can be secured to a coupling unit at the rear of the cart.

The chassis of the cart consists of two 124" Angle Girders 19 joined at
each end by a 54" % 24" Flanged Plate 20. The Flanged Plates are extended
upwards by 54" x 23" Flat Plates and form the ends of the cart. Each of the

+" Strip Plates overlapped three holes, and is
{ direct to the chassis and to the shorter flanges of the two 54" x 24"
d Plates 20.

One side and also the top of the roof are formed by 124" % 24" Strip
Plates and are fastened to the sides of the cart by Obtuse Angle Brackets.
The other side of the roof is shown in the illustration below and is
24" Flexible Plate and a
re held in position by
bolted to the top of the

consists of two 124

built up from a 24" % 24" Flexible Plate, a
4 Flat Plate 21, Fig. 9.6d. The Flexible
ngle Brackets, and the Hinged Fiat Plate

roof to form a flap.

19 21 Fig. 9.6d 20

The wheels of the cart are 14" Flanged Wheels,
and are fastened on the ends of a 44" and a 5” Rod, each
of which is journalled in the ends of a 24" x1* Double
Angle Strip secured to the chassis by a 5§ Strip.

The method of mounting the 74" Strips repre-
senting the shafts of the cart is shown in Fig. 9.6c. The
Strips are fastened by Angle Brackets to a 54" Strip,
to each end of which is bolted a 14" Angle Girder.
The lower ends of the Angle Girders are attached by
lock-nutted Bolts 22 to two Flat Brackets bolted to
the frame of the cart.

The coupling unit at the rear of the cart is con-
structed by attaching a 34" Strip to the lower flange ©
one of the Flanged Plates 20 by a lock-nutted Bolt.
A Spring is bolted to the 34" Strip, and its free end
passes through a pair of Double Brackets that are also
fastened to the Strip. A loop of Cord tied to the end
of the Spring serves to attach the coupling unit to the
Hook of the hauling mechanism,
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9.8 QUAYSIDE UNLOADER

14 of No,
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3 of No.
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Parts required

of Ne. 9 1 of No. 20a 6 of No. 48b 1 of No. 111a
9d 4 . . 20b 2, ., 48 7 o @ 1¥le
10 1 pAl 2 48d T o w 116
12 5w an 22 2 5 ou 52 4 , 126
12a 3 » o 203 4 4 4 52a ;| » 147b
12b 3 , 26 5 53 1 , 162
12¢ 1 27a P 53a 8 » 188
14 I 2 = 29 1 & o 57b 1 . 189
15 7. R W2 5 o 5% i . 190
152 | 276, . 37 5 63 6 ., 5 1
158 | 13 o & 37a 2 7 16 5 . 192
16 20 1 5 38 2 . 76 6 . 197
16a e a5 40 2 » 90a 6 » » 200 g
17 1 43 1 . 94 2 .. » 214
18b 1 44 1 v 256 1 No.1 Clock-
19g 1 .. . 46 2 . 96 work Motor,
19h 2 5 o 48 1 s 96a
20 7 48a 2 « 111

Construction of the model is commenced by building up the two

Each of the sides of the right-hand base consists of a 124" x 24"

»and a 247 x 14" Flexible Plate overlapped one hole and braced
15 of 124” and 24” Strips.  The sides are joined at each end by a
< 25" Flexible Plate and Angle Brackets. The top of the base is
filled in by the two 54" < 25" Flat Plates 4,

me

The left-hand base is similar to that on the right-hand side except
that 24 %" Flexible Plates are used in the construction of the sides,
and 53" % 24" Flanged Plates instead of 54" x 24" Flat Plates at 3.  Each
base runs on two 14" Flanged Wheels, which are fastened on 34"
Rods journalled as shown in Fig. 9.8a.

The span Is built up by joining the ends of two compound girders 1,
each consisting of two 124" Angle Girders overlapped three holes, by
235" Angle Girders, The sides of the compound girders are each ex-
downwards by four 54" x 24" Flexible Plates and one 44" x 24"
Flexible Plate, which are braced along their lower edges by 124 Strips.

tended

The span is supported from the bases by 124" Angle Girders 2 and
also by 124" Strips on the inner sides of the bases. The 124" Angle
Girders and Strips are joined by 123" Strip Plates and Flexible Plates
of various sizes.

{Continned on next page)
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Continued from previous page)

The platform at the forward end of the span is formed by four 54" X 34" Flat Plates 5 and 6 and two 24" x 24" Flexible Plates, and on it
re mounted the control cabin and the jib. A rear view of the cabin is shown in Fig. 9.8c. The sides are each constructed from a 34" x 24"
langed Plate 7 and a 447 x 23" Flat Plate overlapped five holes, and are secured to the platform by 1" x1” Angle Brackets. The sides are
ach extended upwards by two 24" x 14" Flexible Plates and a 24" Strip, spaced apart'so as to leave two gaps for the windows, and are joined
t their upper ends by a 54" Strip. Two 24" 23" Flexible Plates overlapped three holes'and held in position by Angle Brackets are used
or the end of the cabin. The roof consists of six 1 §§* radius Curved Plates bolted together as shown and fastened to the sides by Obtuse
ngle Brackets. The end of a 547 % " Double Angle Strip fastened along the underside of the roof is joined to the rear end of the cabin
y a 547 > 14" Flexible Plate, the Bolt holding also a Semi-Circular Plate.

The base for the jib consists of two 34" x 24" Flanged Plates 8 bolted side by side to the platform, with their flanges upwards. A 124"

ngle Girder 9 is then bolted to each of the forward corners of the base, and 2 94" Angle Girder extended by a 54" Strip is bolted to each
f the rear corners. The upper ends of the 124" Angle Girders are then joined as shown.

The gantry arm consists essentially of two 184" Angle Girders 10 joined at their forward ends by a 34" 4" Double Angle Strip and

ivoted at the rear end on 44" Rod 11, which passes also through the ends ofa 34"x " Dot
rum for the Cord operating the pulley block.

= Angle Strip and forms the winding

The hoisting carriage, an underneath view of which is shown in Fig. 9.8b runs between the two Girders 10. It is constructed by
olting two 14" x 4~ Double Angle Strips to the underside of the 34" x 24" Flanged Plate 12. The ends of the Double Angle Strips form
fie bearings for 24" Rods, which carry 3* Flanged Wheels, A 2* Red journalled in the ends of a 1*>
bolted to the Flanged Plate 12, carries two 17 loose Pulleys over which passes the Cord to the pulley black.

Angle Bracket and a Trunnion

Fig. 9.8¢

the hoisting

The movement o the Crank Handle 15, the Cord being fitted in the following manner. One end of the
Cord 16 is tied to Spring 14, and then ver the 17 Pulley on the Crank Handle and finally fastened to the rear end of the hoisting carriage.
Cord 13 is attached to the forward end of the hoisting carriage, led over a 17 Pulley at the front of the gantry arm and then is tied to the Spring 14.
The purpose of the Spring is to.maintain the Cord atan even tension.

Theangle of the gantry arm is controlled by the Crank Handle 23 in the sides of the cab. ‘A 1" Pinion on the end of the Crank Handle meshes
with_ﬂ 57-teeth Gear on a 44”7 Rod journalled behind the Crank Handle. Cord 25 is tied to the 44" Rod, wound arcund it several times, and then
is led over a1” Pulley at the top of the jib and tied finally to the forward end of the gantry arm. To prevent the gantry arm slipping, a 14" Pulley
on the Crank Handle 23 is fitted with a band brake. Cord, which is anchored to the upper and lower end of the lever 26, passes around the 14"
Pulley and prevents it from turning.  The lever 26 consists of two 24" Strips overlapped two holes and is pivoted on a Pivot Bolt and weighted at
the top by a1” Pulley.

The Clockwork Motor 22 is fastened in pesition by three Trunnions directly behind the cabin platform, The driving shaft of the Motor is fitted
with a 1" Contrate 20, that can mesh with either of two #” Pinions on a 64" Rod 19 journalled in the ends of a 24" x1” Double Angle Strip. It will
be seen from Fig. 9.8¢ that by moving the lever 21 it is possible to reverse the movement of the Rod 19, A 1” Sprocket Wheel on the end of the
Red 19 is connected by Chain to a 3" Sprocket Wheel 18 on a 44" Rod 17. At its other end the latter Rod carries a 37 Sprocket Wheel which is
connected to the 1" Sprocket Wheel on the end of Rod 11 that forms the winding drum for the hoisting Cord. The hoisting Cord is tied to
the Rod 11, wound around it several times, and then led over one of the 1" Pulleys under the hoisting carriage and around the 2 Pulley inthe
pulley block. Then it is led over the second 1” Pulley of the hoisting carriage and finally is tied to the front of the gantry arm.
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Parts required

9.9 DOCK QUAY AND WAREHOUSE

14 of No. 1 3 of No.12a [ 18 of No. 37a | 21 of No., 117
2 1 o ow 128120 5 5 38 3 » 125
24, 2 . o 12c 1 . » 40 4 . 126
& 2 5 13 3, , 46 2 . 126a
6 Z 15 1 3 48 2 & 1332
7 2 15a 9 48a 1 i 137
34 2 15b 2! 48b 1 » 146a
4 5 16 1 ., 4B8c 2 » 147b
2 2 1¢éa 4 48d | 2 . 161
2 5 17 2! 5 5 1 . 162a
10 2 1% ( 2, , 52 1 » 162b
2 1 1%h 4 , , 52a 2 » 163
2 4 20 2 [ 53 1 . 164
3 4 20b 2 . 53a 1 . 166
2 5 22 2 5 54a 1 . 176
2 3 23 i 55a 1 . . 186
3 1 23a 1 3 576 |10 . , 188
5 1 25 12 59 10 , , 189
33 4 , ., 26 2 . ., 62b |13 , , 190
2.4 = 2a 3 4 . 83 & 5 5 19
1 5 » 30c 2 5 7O 18! 5 .5 MT92
1 5 & 32 1w 5 76 [T -
17 5 o 38 1 5 80 1 , 198
280, , 37 1 ., » 90a 6 , , 200
1., . %4 T 5 o 212
1 5 & 96 T w23
1.4 # S6a 4 & 214
£ e w A8 U o Clocke
4 . 111a work Motor.
12 % 4 11c .
1 7 " g5 | 1 MagieMotor 22 i 99

Ige of this consists of two 1

length of 27%, The for

y part of the Ang

at the inner end by
“at F

Angle Girders 4 and a
by two

Flexible Plate bolt
Strip Plates stre
54"%24" and a 24

d the portion of the quay in front of it are next assembled.  The base for this
consists of two 124 le Girders joined at the forward end by the Angle Girder 1, and at the rear
by a 94" Angle Gird The front.wall of the warehouse is built in two parts, leaving a space in the
centre for the lift shaft. The halves of the front wall of the warehouse are each formed by two
54" % 34" Flat Plates and a 34" x 24" Flanged Plate, and are joined at their upper ends by a 34" Strip

The wareh

(Continued on next page)
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(Continued from previous page)

is illustrated in Fis is cons ed by bolting 2
A _\If:;u( Mot 1 o rear of the Flan, y

; t illey on the r
ulleys on a 4" Rod

f the cab of the I
ends by

by a 24" Strip bolted to the upper ends of tw
Flanged Plate 37 by two Girder Brackets, T
Plate curved slightly and secured to the two 24"
Strip. The weight of the Magic Motor
this tendency a 3 Screv
Gear, a 57-teeth Gear an

» 27" % £" Double Angle Strips that are secured to the
coal bunker is represented by a 24" x 14" Flexible
Double Angle Strips by 2 24" x 1" D'_)ubIP Angle
tends to tr“: the \"mmf ive on end, and to counterbalance
39 carries inside the Boiler, a Bevel

1" Double Angle Strips joined by a 34"
of two 144" radius Curved Plates and
Pivot Bolt The Pivot Bolts pass
the Double Ang e Strip 46,

ough the ends of two Flat Trunnions boltec i to the

in Fig. °9¢

Each of the b
The 53" x 24" F
23,

shown in detai
fitted with tw

consists of two 54" x &
ed Plate 21 is supported
3 olts holding also a Wheel
Balls so Ih“i when Pulley 24 is
The Pulley 24 is secured by two 3”

s connected to the Pulley 23 by a2 2* Rod

’-um th»\ L;o. ies I1y 547
Flange. Around the

placed in position a
Bolts to the unders

of the Flanged Sector Plate 25, and it

The Clockwork Motor 26 is fastened to the
on its driving shaft a 4” Pinion 27 that mes
position of the shaft is controlled by a lev
inwards the Pinion 31 meshes with a
Sprocket Wheel, which is connected by C’nm
36 is tied to the 44" Rod, wound aroun
top of the jib, to bv"- finally tied to the
Couplings.

tor Plate L:v 21" x " Angle Bracket and it carries
a second % F‘lmon 31 on a sliding shaft 30. Th
h:r_h is pivoted at 33. When the |ever is pushe
ar 28 on a 44" Rod 29. This Rox
to a 17 Sprocket Wheel on a
and then is taken over a 4"
The Hook is weighted b/ a ]

Isc a 3

Cord

“inion and two

.

..
os

SRy
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9.10 G.P.O. TELEPHONE VAN

The chassis of the model consists of two 184" Angle Girders 1 joined at the rear by a 54" % 4" Double Angle Strip and iwo
347 Strips, the latter being bolted in the tenth and seventeenth holes from the rear end of the chassis respectively. At the
front the 184" Angle Girders are joined by a 33" Strip. The chassis is extended at the front by two 24" large radius Curved
Strips, to the ends of which are bolted 1" x1” Angle Brackets. A compound strip made from two 54" Strips forms the
bumper, which is bolted to the 1* x1" Angle Brackets.

The steering mechanism is built up on two leaf springs, each of which consists of 2 437, 34"

a 34" and a 24" Strip curved to
shape and held together by a §” Bolt. The Bolt is passed through the centre holes of the Strips and is screwed into the end

transverse bore of 2 Coupling 2, three Washers being carried on the shank of the Bolt between the Coupling and the Strips.
A 3} Rod is secured in the longitudinal bores of Couplings, and the complete suspension unit is attached by Angle
Brackets to the chassis and to the 1" X 1* Angle Brackets to which the bumper is fixed.

A Pivot Bolt carrying a small Fork Piece 3 is sc

ed into the end tapped hole of each Coupling. The Fork Piece carries
in its boss'a 17 Rod, which forms a stub axie for one of the front wheels. As only oneFork Piece is supplied with the Outfit, the
other is obtained by removing the “spider" from a Swivel Bearing. A 3" Bolt is screwed into the rear tapped hole in the boss of
each Fork Piece; and the two 1" Bolts are connected by a 54” Strip
4. A 34" Strip is fastened by the two lock-nutted Bolts 5, to the
54" Strip 4 and also to the 57-teeth Gear. The last-mentioned is
held loosely by a Collar on & 14" Rod, which is locked in th

e boss

of a Crank 6 secured to the chassis by a 54" Double Angle Strip.
Parts requircd The 57-teeth Gear meshes with a 4" Pinion 7 on the end of the
12 of No. 1 steering column, a 434" Rod. The Rod is journalled at
e AL 1b 2 lower end in the 53" x 5" Double Angle Strip, and at its upper end
19 2 1 in a 24" Strip bolted to the bonnet,
6 .. . 2a 2 2 The sides of the bonnet are formed
& - 3 1 1 by two 44" x 24" Flexible Plates, and are
secured to the chassis, by two 34"X%
8 . 4 1 2 4" Double Angle Strips, one of which is
33 w 5 2 1 shownat 16 Fig.9.10a. The upper ends of the
3 (] 2 1 Flexible Plates are joined by four 18"
S 6a 6 o 1 . i radius Curved Plates. The radiator
7 7a i . . Ba 1 . . 553 4 . 135 y r:onsi_sh‘.ofa 24" .-,_11;"' Flexible Plate, two
X 24" Strips and a 23" small radius Curved
+ o 8 1 @7 25 D o 2Y 2 a0 o 126 P
T g 8b & " 26 T o = <62 5 5 » 1262 The back of the cab is built up by
2 g T sy 2 3 w w» 63 1 5w 138 . joining two 54"x 24" Flanged Plates by
2 4 5 9 L) ) L e 20 6 , . 142a their longer flanges, and is bolted direct
% 10 1, » 29 1. . 89 2 .. . 147b 10 the chassis. A 54"-x 24" Flexible Plate
2 1 4 35 2. 90 1 . . 165 is bolted to the free flange of the upper
Sy 1 ~ 54" x 24" Flanged Plate to form the roof,
29 . . 12 275, . 37 T ., 90a 1, »18 2 of No. 197 and is extended to the front by two 24" x
5 . o MRadng 5l A 1 s 94 9 » s 189 4 ., 200 14" Flexible Plates and two Semi-Circular
2 oo n2bi|26 g i S8 2 [ 8 & 5 190 2 . ., 214 Plates. The sides of the cab, which are
6 . . 1 4 ., ., 46 2 M EE 6 ., 19 1 No. 1 Clock- 24" x 24" Flexible Plates, are secur~cd tc:
2, , 14 [10, , 4al 5, ,111a |15, , 192 work Motor. Nl A A A I

Flanged Plate. Fig. 9.10a

(Continued on next page)
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(Contintied from previous page)

The Clockwork Motor 8 is securad to the chassis by two 34" Strips, and on its driving shaft is fixed a }" Contrate Wheel. The latter

meshes with a §* Pinion 9 on a 4” Rod. which is journalled at each end in a Flat Trunnion belted to the chassis and carries also a 3 Pinion.
This Pinion meshes with a 50-teeth Gear on a second 4" Rod 10, the bearings for which are a 13" Strip and a Flat Trunnion, The drive is then
taken from a " Pinion on Rod 10 through a secand Pinion to a 57-teeth Gear on the foremost rear axle., The second %* Pinion Is fastened

on a 2" Rod 11 journalled at one end in a 14 Strip bolted to the chassis, and at the other end ina 17 1* Angle Bracket attached to the lower

side plate of the Motor by a Flat Bracket.

urnalled at each end in Flat Trunnions and Trunnions respectively,

The two rear axles are represented by 647 Rods 12 and 13, and ar

Two 1" Sprocket Wheels on the rear axles are cannected by a length of Sprocket Chain.

A compound strip 14 consisting of two 54" Strips overlapped seven holes, is bolted at one end to the brake lever of the Motor, and at the

other endissecured by a Coupling to the 4" Rod 15.

Each side of the body of the van is constructed by joining the ends of a compound 154" strip comprising two 124" Strips, and a 154" girder
21, by a 44" Strip. The girder 21 is formed by a 124" and a 74" Angle Girder. Flexible Plates of various sizes are then bolted between
the compound strip and girder, two spaces being left for the windows. Strips are bolted as shown to the edges of the windows, which

are divided by 54" x 4" Double Angle Strips.

To each of the girders 21 is then bolted a compotnd girder 22, consisting of a124” and a 54" Angle Girder overlapped five holes. The
sides of the girders 22 are extended downwards by 12472 24" Strip Plates and 54" x 24" Flexible Plates.

The front end of the body of the van is formed by two 51"xX2}" Flat Plates, one of which is
indicated at 18, and also by a 34" % 24" Flanged Plate 20, a 24" x 14" Flanged Plate 19 and a 24" % 24" Flexible
Plate. The rear of the vanis shown in.Fig. 9.10c. The sides are joined by two 54" Strips, between which
are bolted two 54" %1%" and two 24" x 14" Flexible Plates, a space being left for the doorway. The door isa

4" % 24" Flat Plate extended at the top by Strips to form a window. The shank of the Handrail Support 24
passes through the Flat Plate and to it a Flat Bracket is lock-nutted to form a catch. The door is hung on two
Obtuse Angle Brackets, which represent hinges.

The roof consists of eight 54" x 24" Flexible Plates bolted to a frame of Strips, and to each end of it
is bolted a 24" %1” Double Angle Strip.  These Double Angle Strips provide cradles for poles, etc.  The
ladders 21 are each constructed by joining two 124" Strips by 24" x 4" Double Angle Strips and a 24" Strip,
and are supported [rom the girders 22 by Reversed Angle Brackets.

The body is secured to the chassis by two Double Brackets bolted to the ends of a 54" x 4" Double Angle
Strip, which can be ssen between the rear whezls, and is attached to the back of the cab by a §” Bolt: =
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1 9.11 LIFTING BRIDGE
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> are identical in construction, and the main
" Flexible P

of the tawers

The model is commenced by building up the bases
£ 9.11a. Thesides of each ba
the Flexible Plates being joined together by 54" % " Double Angle Strips. Ther
Plates each overlzpped by two holes. They are supported by a 14" Angle Gir
g two 124" Angle Gire

by four holes. The

ynsist of th 54 sand a54” X 24" Flanged Plate,

details are shown in
 surface comprises three 54" % 24" Flexible
r. Each tower consists of an 184” Angle
s by 13 holes, 2 124" and a 94" Angle
ced across by 537 St

n

Girder, and three compound girders made by overla
Girder by eight holes, and a 124" and a 74" Angle Gir
Curved Strip. At the sides they are joined by 24" Strips
24" Strips. The towers are completed by the addition of Cor

ripsand a

ally braced ound strips made from 54” and

racing as shown in the illustrations.

The approach roadways are 124" x 24" S

lengthways by three holes, and they are sup

ends by buttresses. The buttresses are built from 3

tops of the butt

provided by 124"

Strips joined by 14

to the Strip Plates by Angle Brackets.

At the brid ached to the tower by

24" % 4" Double Angle Strips, 1 compound strips made from

24" Strips are bolted to Double Brackets t

(Continued on next page)
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(Continued from previous page)

The towers are joined together at the base by compound strips made from 124" Strips
overlapped by two holes. At their centres the compound strips are joined across by a 54" Strip
bolted to Double Brackets. Stops to prevent the span being lowered below the level of the road-
way, are provided by Trunnions bolted to the bases, the Bolts carrying twn Washers on their shanks
for spacing purposes.

The construction of the span is shown in the general view, The two side members are made by
overlapping two 55" Angle Girders one hole witn a 24" Angle Girder, and they are joined by
three 54" Strips, and twa 123" x 24" Strip Plates, separated by a1 24" Strip, form the roadway. The

made by two compound strips joined with three 54" Strips and two 54" Braced

arch of the spa
Girders. The compound strips are 124" Strips extended one hole at each end by a 27 Strip. The
arch is fitted with Angle Brackets in the positions shown, and these are connected to the Angle
Girde
24" Strips overlapped by twe holes, and 34" and 24" Strips overlapped by three holes.

ray by a series of Strips and compound strips. The compound strips comprise

rs of the road

Before the model is fitted with the hoisting gear, supplementary frameworks are built at the
ist of two 24" Strips supporting Rods 4 and 5, and also Flat Trunnions

top of each tower. These ¢
bolted to 171" Angle Bra
they carry Rods 3 and 2.

ts. A 24" % 1" Double Angle Strip also is bolted to sach tower and

Guide Cords are tied to one of the Trunnions that act as stops for the span on each base.

They are passed through holes in the span, through holes in the Flat Trunnions at the tops of the

towers, and after passing through the span are tied to the remaining Trunnions.

The left-hand t sr, which contains the raising and lowering mechanism, is shown in detail in
Fig. 9.11b, and the

The C

ent of the hoisting Cords is shown in the general view of the maodel.

ds 1 are tied

Fig. 9.11a

PN i
Gy=—d— --i:-: ~7’-

on compound rod 5. This rod is made up of 2 33” Rod and a 44" Rod joined together by
2 Coupling, and it carries two 17 Pulleys outside the 24" Strips. The Cords are then tied
to the 34" % 4" Double Angle Strip 6 inside the left-hand tower. Cords 7 are tied to the
span at 8 (Fig. 9.11b) and are led around 5* Rod 9. They are then passed around the 2%
Pulleys on Rod 5 and finally are tied to Double Angle Strip 6.

Double Angle Strip 6 is connected by Cord, tied in its centre hole, te a 64™ Rod 11
that acts as a hoisting drum. This Rod carries two Bush Wheels and a 1" Sprocket
‘Wheel 12 between the Angle Girders of the towers, and is held in place by two Collars.
Sprocket Wheel 12 is connected by Sprocket Chain 13 to 2 §* Sprocket Wheel 14
fastened on a 2" Rod 15. The Red is held by a Collar in the side plates of the No. 1 Clock-
work Motar 16, which is bolted to the side of the tower, A 57-teeth Gear is carried
between Sprocket Wheel 14 and the Motor, and meshes with a $* Pinion fastened on a
second 2 Rod that carries the 14 Contrate 19. A 24" x 1" Double Angle Strip is bolted
ta the side plates of the Motor in the position shown, and two %" Pinions 17 are carried
between the arms of the Double Angle Strip on a 5" Rod 18. The positions of the 4*
Pinions should be adjusted so that 4" lateral movement is sufficient to bring each
Pinion in turn into mesh with the 3” Contrate Wheel on the Motor shaft,

A third 4" Finion is fastened on Rod 18 so that it meshes with the 1™ Contrate
Wheel 19. The 5" Red is prevented from excessive lateral movement by two Collars,
The small Fork Piece 20 is retained in position on Rod 16 by a Coilar, and it carries in
the tapped hole of its boss a " Bolt held in place by a Nut. The Bolt sarves as the re-

versing lever of the mechanism.

The counterweights for the span are formed by the Flanged
Sector Plates 21, which are fitted with Road Wheels by passing a §”
Bolt through the Flanged Sector Plate and locking it in position in
the boss of the Road Wheel, The Cords 22 are tizd to the 147 x 4"
Double Angle Strips at the narrow ends of the Flanged Sector Plates,
and are led around the 1" Pulleys on Rod 5.  The Co
through holes in the Double Angle Strips, around the 1* Pulleys on
64" Rod 24 and finally are tied to the 24" x 4" Double Angle Strips
bolted to the broad ends of the Flanged Sector Plates.

ds.are then lad

The counterweights, which in an actual bridge of this kind counter-
act the weight of the span and so reduce the motor power required to
lift the bridge, should be arranged so that they are at the upper limit of
their travel when the span is resting on the stops.

In order to prevent the Clockwork Motor over-running when the
span has reached the limit of its travel, a 24" small radius Curved Strip
is bolted to the span. When the span reaches the stops, the Curved
Strip depresses the brake lever, and so stops the Motor,

Fig. 9.11b
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The hull of the model is built on two frames consisting of two 124" Angle Girders 1 and two 94" Angle Girders 2
joined by 53 Strips 3. To these are bolted the 124" x 24" Strip Plates that form the sides. At the stern, the Strip
Plates are joined by two compound plates 4, each consisting of four 24" % 14" Flexible Plates bolted to a Flat Trunnion
as shown.. Three 54" x 14" Flexible Plates are bolted end to end and are attached to the Strip Plates, overlapping
them at each side by six holes. Two 74" Strips are bolted to their edges and they are extended also by further 54" x
14" Flexible Plates, which are bolted so that their upper edges are level with the deck.

At each side of the bows, two 53" x 14" Flexible Plates and a 24" x 24" Flexible Plate are bolted end to end, and
their upper edges are strengthened by a 124" Strip.  The Strip Plates are joined together at the bows by Angle Brackets,
the Bolts carrying also two 44" Strips. The sides are joined by a 54" x 4" Double Angle Strip just forward of the
bridge, and by a 54" x 24" Flanged Plate 11 and a second 54" % 3" Double Angle Strip situated below the aft deck. The
aft deck consists of Flanged Plate 11, two 53" x 24" Flexible Plates, a 44" % 24" Flexible Plate and a Semi-Circular Plate.
The Plates are edged round with 54" Strips and four 24" large radius Curved Strips. The forward deck consists of a
54" % 24" Flat Plate and two 44" % 24" Flat Plates, the latter being clamped to a Flanged Sector Plate by a 4" Bolt, which
carries a 13" Disc, a17 Pulley and a 3” Disc on itsshank. This deck is supportad by two Angle Brackets and two 17 X
1" Angle Brackets,

The forepeak is made from a second Flanged Sector Plate, to which are
clamped two 24" < 23" Flexible Plates and two 24" x 11" Flexible Plates, the latter being
bolted also to three 54 Curved Strips. At the narrow end of the Flanged Sector Plate
is bolted a 24" Triangular Plate 10. The deck is supported by three Angle Brackets.

The main deck and cabins are built up on the compound girders 5, made by over-
lapping a 124”7 and a 54" Angle Girder, flve holes. The compound girders are joined at
each end by a 54 Angle Girder. The frame thus formed is then filled in with four 54"
% 34" Flat Platesand a 54" % 24" Flat Plate. Four 24" Strips are bolted to each compound
girder, and a series of compound strips, consisting of 124", 54" and 44" Strips, are bolted
to the 24" Strips. The upper compound strips are exténded by 14" Strips, and to them is
a 54" x 24" Flanged Plate 6. A 54" Strip Is attached to the long flange of the Plate
by Fiat Brackets, and 2” Strips bolted to the shorter flanges form the supports.

bolte

The front of the br is a 54" % 24" Flexible Plate edged round with two 24" and a
4" Strip, and is bolted to the flange of the front 5§ Angle Girder. Each side is a
§" % 14" Flanged Plate & attached to the compound girders of the upper deck by Angle
Brackets. A 24" x1” Double Angle Strip is bolted to the flanges of each Flanged Plate,
and to them is attached the 54" X 24" Flexible Plate that forms the floor of the bridge.

(T

of No. 188
nt o 182
B 190
» o 191 25
Pl ) 2 5

6 of No. 197

The back and front walls of the bridge-house are 24" % 24" Flexible Plates, one of which
isseenat8, The 24" x 24" Flexible Plate 8 is edged with 24" Strips and is attached to the
main deck by a 24" Angle Girder. Two 24" x 4" Double Angle Strips are bolted to two
54~ Strips to form the sides of the bridge. The roof of the bridge-house is carried by
two 24" x1" Double Angle Strips, and comprises two 25" x 24" Flexible Plates, over-
lapped three holes, and a Semi-Circular Plate.

The next step is to construct the deck 7 carrying the two funnels.  This consists of
four 34"x 24" Flanged Plates bolted to a compound strip consisting of a 54" Strip
overlapping a 34" Strip by one hole. Two 34" x 4" Double Angle Strips are bolted be-
tween the flanges of the end Flanged Plates. Each funnel is a Boller without Ends,
and the steam pipes are formed by 57 and 4" Rods respectively.  The 5 Rods are held
in Collars that are secured to the Boilers by Bolts carrying three Washers on their
shanks. The 4* Rods are carried in Handrail Supports, which serve also to hold the
edges of the Boiler together. The funnels are fitted in the following manner. Two
Angle Brackets are bolted through their eiongated holes inside each Boiler, by §* Bolts,
which carry also a Collar on their shanks to space the Angle Brackets from the Boiler.
The Angle Brackets are then bolted to deck 7. The elongated holes of the Angle
Brackets allow the rake of the funnels to be adjusted.

2of No. 217a

2., ,20/b (Continued on next page)




meccanoindex.co.uk

This Model can be built with MECCANO No. 9 Outfit (or No. 8 and No. 8a Outfits)

(Continued from previous page) \\

The funnel unit may now be bolted to the boat deck. T
through the end Flanged Plates, through the 54" % 34" Flat Plates of the boat deck, and then
securing them in place by Nuts. The deck is also held in place by two 3" Screwed Rods that
are lock-nutted to the deck and carry at their upper ends 2 14" Flanged Wheel to represent
a ventilator, Th2 Flanged Wheels are held in place by screwing down the set screw until
It comes into contact with the Screwed Rod.

The completed superstructure should now be bolted to the hull. It is held in place by
Bolts passed through the ends of the 24” and 2" Strips. The boats are 44" x 24" Flexible
F‘\at_es bent to shape, the ends being held together by Cord, and they are suspended from
davits formed by 24" % 4" Double Angle Strips.

On the forepeak is a winch made by passing 2 14" Rod through the longitudinal bore
of a Coupling and securing a 4* Pinion on each of its ends. The Coupling is held in placein a
Double Bent Strip by passing a Bolt through the Double Bent Strip into the centre trans-

;’:;Eée takppec! bore of the Coupling. Bollards are represented by Rod Sockets fastened to
T eck.,

yits

s done by passing 3”

The derrick winch is similar to the forepeak winch, but the hoisting barrel is
2" Red that carries at one end a £” loose Pulley and a Contrate Wheel, and a *" loose F‘\.:Hea
and a £” Pinion at the other end. _The aft winch is a 2" Rod carrying a 4 fast Pulley, fo 4
spacing Washers and a " Pinion. The small ventilators are 3” Flanged Wheels, one of ‘v»-h‘.lcjg
is held on a 3" Bolt and the other on a 34" Screwed Rod, both being lock-nutted to the dack

The ship is now ready to be masted and rigged. The forward mast is an 114" Rod fixed
to the deck by fastening it in the boss of a Crank. |t carries a derrick formed by a 34" Rod
held in a Rod and Strip Connector, which is bolted to an Obtuse Angle Bracket that in turn
is held in place on the mast by a Spring Clip. The " crow’s nest" is represented by a
Chimney Adaptor, held in place by a Bolt screwed into a Collar, The Bolt carries three
Washers on its shank for spacing purposes. The top of the mast is formed by a 2" Rod
fastened to the top of the 114" Rod by a Coupling. A 34" Rod passed through the centre
transverse bore of the Coupling forms the crosstree. The aft mast also is an 11 ¥ Rod\-
and is held in the boss of a Bush Wheel. The Rod carries a derrick similar to that on the
forward mast.

Cord is used for the rigging, the arrangement of which can be seen in the illustrations,
On the aft mast a Cord Anchoring Spring is used to support the Cord.

An anichor is made from a1” Rod, a Coupling and two Bolts, and is held to the side of the
ship in a Collar.




meccanoindex.co.uk

This Model can be built with MECCANO No. 9 Outfit (or No. 8 and No. 8a Outfits)

Construction of the model is commenced by making two compound girders, each of
which consists of a 124" Angle Girder 1 and a 124" Angle Girder 2 overlapped one hole.
The other ends of the Angle Girders 2 are bolted together, Each side of the forward part of
the fuselage consists of two 547 % 34” Flat Plates 4, and the top is covered in by four 54 x 24*
Flexible Plates and one 54" x14” Flexible Plate forward of the cockpit.

9.13 RACING SEAPLANE

The centre section of the fuselage consists of two 44" x 24" Flat Plates, the upper ends of
which are joined by one 44" x 24" and two 24" x 24" Flexible Plates, a space being lzft for the
cockpit. The rear end of the fuselage is formed by a 54" x 24" Flexible Plate, four 24" % 14"
Flexible Plates and a U-Section Curved Plate.

The rudder of the tailunitis a Hinged Flat Plate 9 that is fastened to the extreme end of the
fuselage by two 55" Strips. The Hinged Flat Plate is extended to the front by a 24% 24" Flexible
Plate and a Semi-Circular Plate, and upwards by a second Semi-Circular Plate, The lower
end of the rudder is curved round to the fuselage by two 4° Curved Strips, indicated at 5.
Each of the two halves of the tail-plane consists of two 54 x 24" Flexible Plates, bolted at one
end to a Face Plate as shown in Fig. 9.13b, and secured to the fuselage by 24" Angle Girders,
which can be seen in the main illustration.

The nose of tha plane is constructed by bolting two 54* Angle Girders 3 to Flat Plates 4
of the fuselage.  Thz Angle Girders 3 are fastened by Angle Brackets at their forward ends
to a Bush Wheel. The top of the nose is filled in by a 54" x 24" Flexible Plate, and the sides
by two 54" x14" Flexible Plates. The fairings on the sides of the nose, which in tha real
aeroplane streamline the protruding tops
of the cylinder blocks, are represented in
the model by 1}}" radius Curved Plates.
Four of these Curved Plates, each over-
lapped one hole with its neighbour and
braced along the edges by 54" and 24"
Strips, are used for each fairing, and are
bolted at the ferward end te one of the
Angle Girders 3, and at the other end to
the side of the fuselage. A #” Disc is
fastened in position at the forward end of
each fairing by a Flat Bracket.

Four 2% large radius Curved Stripsand
two 3" Formed Slotted Strips are bolted
to the edges of the cockpit, which is
situated in the centre section of the
fuselage. The cockpit wind shield is
formed by two Formed Slotted

Parts required 1 f No.13 1 of No. 40 2 of No. 53a 4 of N Strips, which are fastened together by a
14 of No. 1 1 O, " o~1 73 (e ,,O. 48 | 2 , » S 4 O" :). gga g Cir Nf; 2163 g Oi Nf %.?2 Flat Bracket and secured to the fuselage by
2 5w 1B 2 . oy 23 6 , . 48a 3w o 29 1, ., 94 9 . . 188 8 . . 715 an Obtuse Angle Bracket. The seat is
19 5 » 2 T sosm 25 6 , » 48 |1, , 6b | 2, , 9 9 . 189 Hees < formed by two 24"x14" Flexible Plates
6 , » 2a 2 of No. 7a 2 of No. 9f T & w26 T 5 » A8 1+, » €3 2, , 100 L :: 190 4 . ., M9 7 and B (Fig. 9.13b) joined by an Angle
3. » 3 (10, , 8 (46, , 10 1w w 29 40 0. 48d 12, , 70 2 4 109 6 ;5 5 1 No, 1 Clock- Bracket. The Flexible Plate 7 is bolted to
6. » 4 2, , 8| 7, ., 12 1w w35 2., .51 2., . 76 3. 111 (18, 0,192 work Motor 2 34" Strip held by the Bolts joining the
36 o & 9 2 & 3 8b 2, »_ 12a | 280, , 37 2 o o D2 1 e B 6 in Tla 6 197 iar : P
» o 4" Angle Girders 1 and 2. A 2" Strip'is

T @ o b 4w ow 9 1 5 5 Nic |18 5 . Fa F o o0 D28 | % 5 . 89 12. » o 11le 1 198 ;
g - & 2 07 %d ' 13 2 " 33 4 " 5 2 .7 g% gk 126 1 n oo 199 secured to the upper end of the Flexible

A . ” R Plate 8 by a 1" Triangular Plate.

(Continued on next page)
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The instrument board inside the cockpit consists of three Flat Trunnions clamped together by two 14 Strips, the Bolt used
being 4" long and carrying also a Coupling. A 24" Red is locked in the longitudinal bore of the Coupling to represent the joystick,
and two #" loose P

The Clockwork Motor 10 is secured inside the fuselage by two 34" x 4" Double Angle Strips (Fig. 9.13a), and a 3" Contrate on
its driving shaft meshes with a £ Pinjon on the 114" Rod 11. This Red is journalled at one end in a Trunnion belted to the Motor,
and at the other end in the centre hole of a 25" % 4" Double Angle Strip secured to the fuselage by a second 23" x %" Double Angle
Strip. A 17 Sprocket Wheel 12 on the end of Roed 11 is connected by Sprocket Chain to another 1* Sprocket on 64" Rod 13, which
s outsice the nose of the machine the propeller and 2 Wheel Disc 15.

ulleys are bolted to the Flat Trunnions to represent instruments,

carrie

The propeller is built up by bolting a Double Arm Crank to the centre of a 54" Strip. Theends of the 54 Strip are then extended
by two more 54" Strips, and the blades of the propeller are formed by 54" Curved Strips bolted to the free ends of these two

latter Strips.

tructed by joining two compound strips at one end by a 74” Strip and at the other end by two 24" small radius
ed two holes, Each compound strip comprises two 124" Strips overlapped nine holes. The wing is then filled
Strip Plates and two 54" x 24" Flexible Plates, a 44" x 24" and a 24" 24" Flexible Plate, and one Semi-Circular
are fastened to the fuselage by 54" Angle Girders,

Curved Strips
in by three 12
Plate. The wings

Each float corsists of two compound girders 18, one of which is formed by an 184" and a 124" Angle Girder overlapped eight
holes, and the dther by two 124" Angle Girders bolted end to end. The two compound girders are bolted together at the rear, and
Flat Plate 19. The top of the float is filled in by a Flanged Sector Plate 20, a 24" 14" Flanged

spaced apart at the front by a 54" x 34

PEDMA s« =~ omv ot :
fa Q. - ..-

Plate and a 24" x 14" Flexible Plate. The sides of the floats
are extended downwards by the 34" x24” Flanged Plates
21 and Flexible Plates of various sizes,and the frontinner
sides are filled in by 54" Braced Girders, one on each float,
The front undersides of the floats are filled in by the two
54" 24" Flexible Plates 22,

The two floats are connected by pairs of 54" x 4"
Double Angle Strips, and are fastened to the fuselage of
the plane by 94" Angle Girders. These Angle Girders are
fastened to the Flat Plates 4 of the fuselage Iby 24" Strips,
and to 14" Angle Girders and the Trunnions 23 bolted to
the floats.

Wheel Discs have been used on the wingsto represent
identification discs but cardboard or paper discs can be
used instead if desired. The pilot shown in the cockpit
in the main illustration isa Driver froma No.2 Motor
Car Constructor Qutfit.

Every owner of a Meccano Outfit
should join the Meccano Guild. This is
a world-wide guild for boys, started at
the request of boys and as far as possible
conducted by boys. Whrite for full partic-
ulars and an application form to the
Meccano Guild Secretary, Binns Road,
Liverpool, 13.
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9.14 FLOATING BLOCK-SETTING CRANE

The construction of the pontoon is commenced by bolting
together four 124" Angle Girders 1 and 2 in the form of a square, and
bracing them across the centre by a further 124" Angle Girder 3. The
en filled in by four 54" x 34" Flat Plates, six 54" x 24" Flexible
i a 124" x 24" Strip Plate,  Onie side of the square so formed
is extended forward by bolting a compound curved strip to each of its
corners. Each of the compound d strips
Curved Strips bolted end to e nd two are
end by a 24" Cranked C Strip. This pa
pontoon is filled by two 54

ists of two 54"
d at the forward
of the deck of the
* and four 44" x 25" Flexible Pla
two 54"x 24" Flat Plates, as shown in Fig. 9.14c.

The sides of the pontoon are formed by 1247 x 24"
two indicated at 6 being joined at their forward e s by a 14" Angle
Girder 7. The sides and rear of the main part of the pontoon are braced
by two 24" Angle Girders 5, between the lower ends of which is
fastened a 125" Angle Girder 4. Two Angle Girders 8 are bolted to the
deck of the pontoon and extended forward by twao 1247 Strips 9, the
ends of which are joined by an Angle Bracket.

Strip Plates, the

The bridge is constructed by bolting a 54”x 24" Flanged Plate 16
to the pontoon. A 45" x 25" Flat Plate 17 and a 23" Flat Plate
overiapped three holes are then bolted to the upper flange of the
Flanged Plate 16, and are supported at the rear by a 24" x 4" Double
en in the main illustration. The floor of the
front by a 24" x 24" Flexible Plate, which also
pported from th of the pontoon by two 34" A2 X 4T
Double Angle Strip is fastened to thefront edge of the 2 " Flexible
Plate, and to the ends of the Double Angle Stri e b
Flanged Plate 18 and t Strips. The bridge is v
54" x 14" and 24"x 14" Flexibie Plates as shown in
wheel is constructed by bolting eight Flat Brackets around a Bush

(Conlinued on next page)

Fig. 9.14b

Fig. 9.14a
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e threaded shank of a Threaded Pin. The plain shank of the Threaded Pin is locked in the
ned by a Bolt to the centre hole of a 23" x 4" Double Angle Strip bolted between the

oss of which is screwed th

Coupling, which is

Wheel
longi

va holes and bolted together. The Boiler End 19, which is pressed
Two Angle Brackets fastened to the back of the funnel form

by a Spring Clip, and is fitted at its upper
a2 #" Bolt.

e funnel is formed by two Bollers
end of the Boiler 20, is

¥ Rod that re sents the steam pipe.

ing, into cne of the tapped

Each of the ventilators consists of a 1” fast
The 5" Rod passes through the floor of the

0 ventilators, which are indicated at 2 Each of these consists of 2 1§” Flanged Wheel, through
is serewed a 2" Bolt. at carries also a 3" Screwed Rod. A
g is placed on the Screwed Rod, which is then passed through the deck of the pontoon and held in position by a Nut.

also are fastened to the pontoon.

the b

second Couplin

The diver's apparatus fixed to the pontoon consists of an air pump and awinch for the life-line. Theair pumpis built up by fastening
a 24" Cylinder 37 in pesition by two 1° Reversed Angle Brackets ough the centres of which passes a 34"
are then clamped one at each end of the Cylinder by twa Cran Cranks are fitted with £” Bolts to form
es. The air delivery pipes are represented by a 10" Driving Band 39, one end of which is pressed into a hole of the Cylinder
The winding drum of the life-line winch consists of a Sleeve Piece 38, into
essed two Chimney Adaptors. The two last-mentioned astened to 1" X 1" Angle Brackets by two %"
which each carry a 1* fast Pulley on their shar etween the 1717 Angl rackets and the Chimney Adaptors, A length of
ed Card 40 is fastened round the drum and then led down the side of the diver's ladder to be tied finally underneath the pontoon.
er is constructed by fastening two 24” Strips to the side of the ponteon by a Double Bracket, and then threading Cord

and the other end se d to the side of the pontoon.

the ends of which are

holes as shown to form rungs.

The life-boats are each
constructed by joining the
ends of a WU-Section Curved
Plate with two Double Brac-
kets, and they are suspended
by Cord from davits formed
by 5% Strips. The 54"
Strips are bent over at one
end, and are bolted to the
124" Angle Girders 8.

The construction of the
jib is commenced by making
two compound girders 13,
of which consists of an
" and a 54" Angle Girder
o apped two holes, A
compound strip 14 formed by
a 124" and two 54" Strips is
then bolted along the edge of
each girder, and the ends of
the compound strips are
joined by 3%"x4" Double
Angle Strips. The sides of

Fig. 9114c

the compound girders 13 are then extended
downwards by 23", 2"and 14" Strips, to the
lower ends of which are bolted the 124" Angle
Girders 12 and the 54" Strips 15, The ends of
the 124" Angle Girders 12 are supported from
the deck of the pontoon by the 94" Angle
Girders 11 and the compound 94" girders 10.
Each of the latter consists of a 74" and a 54"
Angle Girder overlapped seven holes.

The hoisting carriage is shown separately
in Fig. 9.14a.
Double Angle Strips 24 joined as shown by
Girder Brackets. The holes in the ends of
the Double Angle Strips form the bearings for
the axles, which are the 44" Rods 25, and each
The lower

It consists of two 24"x 4"

carries two 3" Flanged Wheels,
edges of the Girder Brackets hold a 24" Rod
that carries three 1% loose Pulleys. The %7
loose Pulley 32 is mounted freely on a 24" Rod
26 journalled in two 1" Triangular Plates bolted
to the Girder Brackets (see general view).

213435

Fig. 9.14d

The haisting black, which is shown in Fig. 9.14b, 1s constructed by joining two of the corners of two 24" Triangular Plates 33 by
Angle Bracketsand Flat Brackets. The bottom corners are joined by two Reversed Angle Brackets, which carry a large Loaded Hook
between them. A 2” Rod journalled in the centre holes of the Triangular Plgtes carries two 13" Pulleys.

The small Crank Handle 30, which controls the movement of the hoisting carriage, is journzlled at one end in a 54" Strip bracing
the Angle Girder 10, and at the other end in a Reversed Angle Bracket, and it carries a 3" Pinion.  This Pinion meshes with a 50-teeth
Gear on the 4" Rod 29. A length of Cord 27 is tied to the rear of the haisting carriage, led over one of the 4" Fulleys on the Rod 2%a,
and then is wound several times around the Rod 29. It is then led over a second % Pulley on the Rod 29a, around the 1* Pulley 28,

and finally is tied to the front of the hoisting carriage.

The movement of the hoisting block is controlled by a large Crank Handle 35 journalled as shown in the main illustration. A
7-teath Gear on the Crank Handle meshes with a £* Pinion on the 5" Rod 34,  Cord 31 is tied to this Red, wound around it several
times, and is led over the third %" Pulley on the Rod 29a, It is next taken around the 4° Pulley 32, through the pulley systems under-
neath the hoisting carriage and in the hoisting block, and tied finally to a Flat Bracket at the front of the jib, The 54" Crank Handle 35
has a Compression Spring on its shank, lightly compressed by a Collar. By pushing the Handle inwards, the 57-teeth Gear is
pushed out of mesh with the $* Pinion on Rod 34 and the hoisting cord is allowed to unwind quickly under the weight of the load.

The anchor cansists of a 2" Rod, carrying a Coupling and a Double Arm Crank. The arms of the Crank are bent upwards slightly
ta represent the fluke of the anchor.  The upper end of the Rod is secured to the side of the pontoon by two Handrail Supperts and a
1" Rod. One end of a length of plaited Cord is tied to the anchor, and its other end is fastened to a small winch, which can be seen in
Fig. 9.14d.  The winch is constructed by fastening two Worms on a1” Rod. A §” Bolt is passed through the centre hole of a Double
Bent Strip bolted to the deck of the pontoon, and is screwed into the tapped hole in the boss of one of the Worms.
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_ g LR The construction of the tower is commenced by jeining the ends of four
9.15 HAMMERHEAD CRANE ; \ 124" Angle Girders by compound 94" strips, each of which comprises two 54"
y J Strips overlapped three holes. Three of the sides are then partially filled in by
‘ 124”7 x 24" Strip Plates, and the fourth side by four 54" x 2} d two 24" x 24"
8 ¥ — L) o Flexible Plates (see main illustration).  The top of the tower is formed by four
- b 54" % 34", two 54" x 24" and two 44" x 24" Flat Plates. The arrangement of
these can be seen clearly in Fig. 9.15d.

The sides of the ladder leading up to the platform of the tower are con-
structed by fastening two 124" Strips to the side of the tower by 1" x 1" Angle

Brackets; and then threading Cord through their holes to represent rungs.

The Face Plate 2 is locked on the end of an 114" Rod 1 journalled as shown.

A 1” fast Pulley on the cent

Pulley on the end &f a 35" Rod 3. Tt
of No. 46 red in position underneath the platform of the tower by two 1" R
., 48a Angle Brackets, and it carri ¥" Bevel Gear. This meshes with a 13
48b Gear on the end of 2 A15d) and the drive Is then

. 48c through a +* Pinion apd a 57-teet
» 48d in the boss of a Face
w DL a 24" x 4" Double Angle Stripf
» 52a . ) 3 ; ;
The jib is next built up, censtruction being commenced by joining two
w 33 e e ; :
53 compound girders 7, each consisting of an 184", a 124" and a 53" Angle Girder,

at each end by a 54" Strip.  To the front of the frame are then bolted two 14"
Sector Plates. A 174" girder, built up from

» Sda

. S7b Strips, and ta llf—\e rear w.uo_?laq P fro
59 a124" and a 54" Angle Girder, is then bolted to lhtf lower end of each 1§" Strip,
63 and braced from the main fram y Strips of various si Two 94" Angle
|so bolted to the Flanged Sector Plates at the rear end of the jib.
:- 76 The low is of the 174" girders and the 94" Angle Girders are joined by two
': 77 74" Angle Girders 6, which are connected together by two 44" x " Double
108 Angle Strips.

, 109 The ¥* Pulley 19 is held by two Spring Clips on a 4" Rod, which is journalled
111 at its ends in two Rod Sockets secured at the forward end of the jib by twe 17
o Tl11a Corner Brackets.

s M€ (Continued on next page)
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Fig 9150

Fig. 915¢

(Continued from previous page)

A Circular Girder 10 is bolted between the two Angle Girders 6, and to its centre
a Bush Wheel 11 is secured by a 54" Strip and two 24* Strips. The end of Rod 5 is then locked
in the boss of Bush Wheel 11, so that four 1* Pulleys fastened round the edge of the Circular Girder
just rest on the platform to form a roller bearing. The Circular Girder is covered by two 5 £ % 24"
Flexible Plates, which are fastened to the Angle Girders 6 by Angle Brackets.

The sides of the control cabin are formed by two 54" x 24" Flanged Plates secured by their longer
flanges to two 54" Strips bolted across the frame of the jib. Three 54" % 24" Flexible Plates over-
lapped along their sides are used for the roof of the cabin, and they are fastened to the upper ends
of the Flanged Plates by Obtuse Angle Brackets. The rear flanges of the two Flanged Plates are
joined by a 44" x 24" Flexible Plate, to the centre of which is bolted a 34" % 24" Flanged Plate, A
second 34" % 24" Flanged Plate is bolted to the lower end of the first Plate as shown in Fig. 9.15b, the
Bolts holding zlso a 34" % 4" Double Angle Strip12. The upper ends of the two 347 % 24" Flanged
Plates are spaced apart by two Flat Brackets to form a container, which is filled with 24 Steel Balls to
weight the end of the jib and maintain it in a horizontal position,

Two 43" % 24" Flexible Plates are fastened between the lower flanges of the Sector Plates men-
tioned above, and a third Flexible Plate is secured between their wider ends. The platform in front
of the cabin is formed by three 54" x 24" Flexible Plates and two 24”x 24" Flexible Plates, and it is | £
walled on each side by a 54" x 14" and a 24" x 14" Flexible Plate, § e

The hoisting carriage, an underneath view of which is shown in Fig, 9.15¢, is constructed by
fastening two 347 Strips to the flanges of a 34" x 24” Flanged Plate15. The end holes of these Strips form
the bearings for the axles, which are 5" Rods. Four 13* Flanged Wheels are used for the wheels
and they run on rails formed by 124" Angle Girders 8, and 1247 Strips 9. The 34" Strips are joined
by two 34" X 4" Double Angle Strips to the centres of which are bolted two Girder Brackets 16, A
24" Rod journalled in the Girder Brackets carries three 1” loose Pulleys 17, over which the Cord to the
hoisting block passes.

The hoisting block consists of two Triangular Plates, two o
of the corners of which are joined by Angle Brackets and Flat X
Brackets. The large Loaded Hook is fastened to each side
of the pulley block by two Reversed Angle Brackets. A 27
Rod journalled in the centre holes of the two Triangular Plates
carries between the Plates two 14" Pulleys, around which the
operating Cord passes.

Fig. 9.15d

Raising and lowering of the hoisting block isc

The winding drum is formed by a Sleeve Piece, which is slipped into the flangds of two 3

topofa2i”x 4" Double Angle Strip bolted between twa 44" Strips.  The two 44" Strips are fastened between the
ofthe cab. The Crank Handle carries a 50-teeth Gear, and this meshes with a 47 Pinion on the end of a 34" Rod (Fig. 9.15b).

and tied to the rear of the carriage,

g ontrolled by Crank Handle13Journalled in the sides of the cab (Fig.9.15b). A 57-teeth Gear fixed on the Crank Handle inside the
cab, meshes with a 4" Pinion on'a 5* Rod journalled in front of the Crank Handle. A length of Cord passing around a 2" Pulley on the end of the 5* Rod is tied at one end to
the frame of the jib, and at the other end to the centre of the 24" Strip 1 forming the brake arm. The 24" Stripis pivoted at 23, and is loaded at 24 with a §” Pulley and two 3" Discs.

‘ ' : Flanged Wheels on the 5" Rod. The operating Cord 21 is tied to the drum, wound
around it several times, and then is taken around the 17 Pulleys 17 and the 1 £” Pulleys in the hoisting block, and finally is anchored to the Washer 22,
The movements of the hoisting carriage are controlled by the Crank Handle 14. This is journalled in the right-hand side of the cab and also in the second hole from the

flanges of the two 54" % 24" Flanged Plates forming the sides

The operating Cord for the hoisting carriage is tied to the carriage at 20 and led around Pulley 19 (see general view), It is then wound several times around the 34" Rod
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9.16 SWING BRIDGE

1 of No. 19h 3 of No. 83
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The construction of the model is commenced by joining two girders 1, each of which comprises two 124" Angle Girders overlapped
eight holes, at one end by a girder 2, and at the other by a compaund 94" strip.  The girder 2 consists of two 74" Angle Girders over-
lapped 11 holes, and the $4* strip of two 54" Strips overlapped three holes. The roadway is formed by joining two 124" Angle
Girders at one end by a 94" Angle Girder, and is filled in by two 124" x 24" Strip Plates and six 54" % 24" Flexible Plates. The road-
way is supported from each of the Angle Girders 1 by two 54" % 34" Flat Plates and three 24" x 24" Flexible Plates, and from the
compound 93" strip at the rear of the base by two 5" X 24" Flat Plates, indicated at 3, and two 547 x 11" Flexible Plates,

filled by 54" % 14" and

24" x 14" Flexible Plates. The base of this part of the turntable isformed by four 53" x 24" Flexible Plates, two
44" x 24" Flat Plates, a Flanged Sector Plate and two 34"

es which are ar s shown in Fig. 9.16a. A 3" Pulley
is bolted ta the centre of the turntable base by 3" Bolts, being spaced from it by Collars.

The moving span of the bridge consists of two compound girders 11 joined at each end by a 74" Strip.  The compound girders

Girder together, and the roadway between them is filled in by three 124" x 24"

are each formed by bolting an 184" and a 54" Angle

Strip Plates and six 54" x 24" Flexible Plates bolted in the positions shown. Each end of the roadway is rounded off by two
The base of the turntable is constructed by bolting two 124" Angle Girders 5 to the sides of the roadway, so that they Curved Strips as shown. The sides of the roadway are extended downwards by 124" Angle Girders, which are connected to the ends
protrude equally with the Angle Girders 1. The girders 1 and 5 are joined at their ends by 2" Strips, and the space between them is of the girders 11 by strips of various sizes, and to the centres of the girders by Flat Trunnions,

(Continued on next page)
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Fig. 9.16a
(Continued from previous page)

A 54" x 24" Flanged Plate is secured under one end of the swinging
span by 25" and 54" Angle Girders, and to the centre of the Plate is bolted
a 3” Pulley, the Bolts holding also a Wheel Flange. A 34" Rod 8 locked in
the boss of this 3" Pulley passes at its lower end through the 3" Pulley

e e s 80 0 e s e
s s s s anee s

bolted to the base. To provide a smooth bearing between the two 3

Pulleys, a number of Steel Balls are placed between them, the Balls being
kept in position by the Wheel Flange. The lower end of the Rod 8 passes
through the centre hole of a 94" Angle Girder bolted between the sides of
the base, and it carries a 3" Sprocket Wheel that is connected by Sprocket Chain to a 3 Wheel on the34” Rod 7. The. Rod 7

rries a 57-teeth Gear. This Gear

is journalled in the Plates of the roadway and in a 34

en keel, it is fitted with a roller. This consists of a 1~

n order to keep the swing

ng span on an

ona 24" Rod. The Rod is fixed in the bass of 2 Double Arm Crank bolted to the lower end of a 2
which is

ecured to the centre of a 94" Strip fastened underneath the roadway of the bridge by two Angle

The right-hand section of the fixed roadway is constructed by joining the ends of two compound strips, each comprising two 5%
lapped three holes, by two more 54” Strips. The compound strips are joined also by a 54" % 24" Flanged Plate, a 54" % 24", two 44" x 24", a 54" x 14"
324" x 24" and a 24" x 14" Flexible Plate. The near side of the roadway so formed is extended downwards by a 5" %247, a 447 % 24" and two 54" "

Strips over-

”

13" Flexible Plates. The construction of the rear side is similar, except that the 55" x 24" Flexible Plate is replaced by three 24" x 24" Flexible
Plates, One of the ends is formed by two 34" x 24" Flanged Plates, and the other by a 34" % 24" Flanged Plate and two 44" % 24" Flexible Plates.

The lifting barriers across the approaches are each built by joining two 54" x 4” Double Angle Strips atone end by a 24" x §* Double
Angle Strip, and at the other by the longer arm of an Architrave. The Bolts 12 and 13 are lock-nutted. The shank of a Rod Socket is used to

connect the lower 5§ x 4" Double Angle Strip to the Architrave, and in its boss it carries a1” Rod.

One of
" Contrate Wheel to form the control wheel, When raised,

the Rods carries a 1”7 fast Pulley, and the other
the left-hand gate is balanced by a Worm, and the right-han ened by a §” Bolt to the
of a 247 Strip, th cured to one end of the upper 54" X " Double Angle Strips as shown. The Architrave

te by a Bevel Gear fast

ed in position by an Angle Bracket.

The traffic lights are represented by 3” Flanged Wheels and 1% Pulleys, screwed on to 3”7 Screwed

Rods 15. The lower ends of these Scre Rods are connected by Couplings 14 to 27 Rods, one of which
is locked in the boss of a Double Arm Crank bolted to the roadway, and the other inthe boss of a Crank bolted

to the roadway.

The pennant is cut from stiff paper or cardboard and is held by two Spring Clips on the upper end
of an 8” Rod, the lower end of which is pushed into the socket of a Rod and Strip Connector bolted to the

railings of the roadway.

Every owner of a Meccano Outfit should join the Meccano Guild. This
is a world-wide guild for boys, started at the request of boys and as far as
possible conducted by boys. Write for full particulars and an application
form to the Meccano Guild Secretary, Binns Road, Liverpool, 13.

Fig. 9.16b
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9.17 MARINE STEAM ENGINE

Parts required
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The model is commenced by joining two 184" Angle Girders 1 at each end by a 74" Strip.  Two 124" Angle Girders 2 are supported

from the 184" Angle Girders by 24" Angle Girders and Strips, and the space between them is filled by 124" x 24* Strip Plates. The

Angle Girders 2 are joined at their ends by 74" Angle Girders 4 (Fig. 9.17¢), and at their centres by two 54" Angle Girders 8 and 9, each
of which is extended at one end by a 24" Strip. To the e of each of the 7" Angle Girders 4 are bolted a 54" x 24" and a 24" x 24"

Flexible Plate,

The columns that support the cylinder block consist of four 1247 Angle Girders §, bolted at their lower ends to two further 124

Angle Girders 3. The latter are fastened in a horizontal position to the Angle Girders 2, and the upper ends of the Girders 5 are
reen the last-mentioned is filled by two 54* % 34" Flat Plates

joined by 54" and 94" Angle Girders as shown in Fig. 9.17¢c.  The spac
and a 54" x 24" Flat Plate.

Each side of the cylinder block, an underneath view of which is shown in Fig. 9.17b, is formed by four 54" x 24" Flexible Plates,
> hole, and the lower Flexible Plates overlap three holes, the

The two upper Flexible Plates are bolted together overlapping o
two compound plates so formed being joined together by their longer edges, The rounded ends of the cylinder bloek each consist

of two 457 24" and two 54”7 x 21" Flexible Plates, the arran ent of which is shown in Fig. 9.17b. The upper edges of the Plates

used in the construction are strengthened as shown in the main illustration by 54" Strips and 3* Formed Slotted Strips: The
s.one 54" % 14" and four 24” x 24" Flexible Plates, the rounded portion

top of the cylinder block is filled by four 54" < 24" Flexible Plate
mall radius Curved Strips. The cylinder covers are represented by

at each end being formed by 24" large radius Curved Strips and 2
Road Wheels, secured in positien by $” Bolts. The cylinder block is held by the 54" x 4" Double Angle Strips seen in Fig, 9.17¢ bolt-

ed to the 54" > 34" Flat Plates 6, and also by two Angle Brackets bolted to the Flat Plate 7,

ection platform Is constructed by bolting two 124" 24" Strip Plates,

overlapped 19 holes, to each pair of Angle Girders 5, Angle Girders of various

the ends of which are
joined by two 44" x The 44 % 24
flat plates are obtained by removing the centre pin from'a Hinged Flat Plate, and
using the halves separately, The handrail around the platform is represented
by Cord, which is tied at each corner to the upper end of 2 2* Rod. Two of the 27
Rods are supported by Handrail Supports, and two by Rod Sockets,

sizes are then bolted aleng the outer edges of the Strip Pla

24" flat plates and two 54" X 24" Flexi

(Continued on next page)
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(Continued from previous page)

The ladder leading up to the cylinder platform is formed by two
124" Strips, the upper ends of which are secured to the underside of
the platform by Corner Angle Brackets. The rungs of the ladder are
represented by Cord threaded through the holesof the 124" Strips.

The built-up crankshaft consists of a 34" Rod 10, two 24" Rods 11
and 12, and an 8” Red 13, and is journalled in twe Trunnions bolted to
Angle Girders 4 and two Flat Trunnions bolted to Angle Girders 8 and 9.

Each web of the left-hand crank is built up with three 24" Strips
bolted together in the form of a triangle, and the two webs are joined
by a #” Bolt. The 3" Bolt passes through the end hole of a compound
7% strip, built up from a 54" and a 24" Strip, and it carries six Washers
on its shank to act as packing pieces. The webs are connected to the
Fig. 9.17b crankshaft by means of Bush Wheels, one of which is bolted to each of
its sides.

The 7" compound strip mentioned above forms the connecting rod, and its upper end is pivotally attached to an End Bearing by a lock-nutted
Bolt 14. The piston rod is locked in the boss of the End Bearing and it carries a Coupling 15.  Two Double Brackets are fastened to the Coupling
by 4" Bolts as shown In Fig, 9:17c to form guides for the crosshead, and they slide between two compound strips, each of which is formed by a 547,
a 3" and a 24" Strip bolted end to'end. The compound strips are fastened by Angle Brackets underneath Flat Plate &, and at their lower ends are
connected to cross Strips bolted to Angle Girders 5 (Fig.9.17c). The pistonrod, a#4” Rod, is journalled in one of the Flat Plates 6, and it carries

a 1" Pulley complete with Rubber Ring at its upper end.

The construction of the central and right-hand cranks is similar to that already described, except that Double Arm Cranks and ordinary Cranks
are used instead of Bush Wheels, and in the crosshead the End Bearing is replaced by Rod and Strip Connectors.

The Mo. 1 Clockwork Motor is fastened to the base by Reversed Angle Brackets, and on its driving shaft is locked a 3” Pinion. This meshes
with a 50-teeth Gear on a 2" Red, which Is journalled in the Motor side plates and carries a " Sprocket Wheel connected by a length of Chain to
a 2" Sprocket Wheel on the 34" Rod 10 of the crankshaft.

The 34" Rod 10 carries also a Face Plate, to which isfastened a Threaded Pin. A 44" Strip secured on the plain shank of the Threaded Pin by a
Collar is fastened at its upper end to a 54" Curved Strip by a lock-nutted Bolt.  The Curved Strip is pivoted at 16, and its free end is connected by
Collar 17 to a 5" Rod. This Rod slides in the centre hole of a 13" Disc secured by two 3" Screwed Rods at the end of a 24" Cylinder 18. The
Serewed Rods serve also to clamp Cylinder 18 to a 14" % 4" Double Angle Strip that is bolted to the base of the model.

The flywheel 22 is built up by bolting four 54> 14" Flexible Piates around the circumference of a Circular Girder (see Fig. 9.17a). A Circular
Plate, to which is bolted a Face Plate, is fixed to it by two 54" Strips, Rod 13 of the crankshaft being locked in the boss of the Face Plate, An
auxiliary bearing for Rod 13 is provided by Flanged Sector Plate 21, and a Double Bent Strip bolted to it. Flanged Sector Plate 21 is supported
by two 173 4" Angle Brackets.

The unit indicated at 23 consists of a Wheel Flange clamped between tweo 27 Pulleys.

The 2” Sprocket Wheel 25 is connected by a length of Sprocket Chain to a 17 Sprocket Wheel fastened on the end of acompound rod 20, which
consists of two 34" Rods joined by a Coupling.  The compound rod is journalled in the centre holes of two Boiler Ends pressed on to the Boiler 19,

and it carries at its end two Chimney Adaptors, a Sleeve Piece and 2 2" Pulley, The Boiler 19 is attached by two Double Brackets to the rear Angle
Girder 3,
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Parts required
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9.18 DOUBLE-DECK TRAMCAR

44

Construction is commenced by joining two compound angle girders 1, each
formed by an 184" and a 12" Angle Girder overlapped nine holes, at each end by an
angle girder 2, Each of the latter consists of 2 54” and a 24" Angle Girder overlapped
three holes. Three 124" Strips are bolted to each of the angle girders 1, two being
positioned at the ends and the remaining one'at 3, The 124” Strips serve to support
the roof and also the compound angle girders 5, each of which is formed by bolting
two 124" Angle Girders together overlapping seven holes. The spaces between
the angle girders 1 and 5 are filled by 124" x 24” Strip Plates,

The window frames are constructed by bolting Strips of various lengths to the
angle girders 5, and joining them across their upper ends by the compound strips 6,
as shown in Fig. 9.18d. The space between the strips 6 and the strips 7 (the later is
supported from the angle girder 1 by 124" Strips) is filled by 124" x 24" Strip Plates
and 54" % 24" Flexible Plates.

One of the ends of the tramcar, with several of the Flexible Plates removed, is
shown in Fig. 9.18b. The girders 1 are extended by the 44" Strips 9, the ends of
which are joined by a 34" Strip, Two 3" Strips 10 also are bolted to the centre of
the 44" Strips 9, and these are joined by a 34" % ¥ Double Angle Strip to form the
bumper. Two 54" Strips 11 are bolted in position as shown, bent around and then
joined by a 14" Strip. The space between the Strips 9 and 11 is filled by two 54
* 24" Flexible Plates, the forward ends of which are bolted to a 24" x 14" Flexible
Plate.

The control handle is represented by a Coupling, inta one of the end tapped
holes of which is screwed a 7 Bolt, the Coupling being locked en the end of a 44" Rod
22 journalied in two 1" 1% Angle Brackets. A 24" Cylinder 21 also is bolted to the
inside of the front of the car, and through its centre passes a 34" Rod, which is held
by a Collar in a 1" x 1" Angle Bracket, and carries at its upper end a 1 fast Pulley.
The headlights are represented by a §” and 14" Disc fastened to the ends of the car by
4 Bolts that each carry four Washers on their shanks.

(Continued on next page)
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Fig. 9.18¢

26 7

Fig. 9.18d

(Continued from previous page)
A 54%x 24" Flat Plate 27 and 3 54"
side of the car by a Collar at its upper end. A 5%

< 24" Flexible Plate 26 are bolted to the girders 1-and 2 at one end of the car to form the platform inside the entrance. The latter is divided by a 64" rod fixed to the
~ % 24" Flanged Plate 18 is bolted by one of its longer flanges tothe 124" Strip 3, and to its lower end is fastened a Flat Trunnion, The Flat Trunnion is bent
cent the used ticket box. A 24" Rod forming a handrail is attached to the centre of the Flanged Plate by a Collar.

A compound plate 20 consisting of two 54”3 24" Flexible Plates overlapped three holes alang their sides is fastened by an Angle Bracket to the Flexible Plate 26 (Fig. 9.18d). The bottom step, seen in
Fig. 9.18b, is built up by joining two 2" Strips to the 24" x 1" Flanged Plate 25 by 217 4" Angle Bracket. A 24" Strip is then secured to the 27 Strips by 317 x1” Angle Bracket, and the Flanged Plate 25 is bolted
to the Flexible Plate 26. The 44" x 24" flat pwr 19, which partitions the driver's cab from the stairs is obtained by removing the centre pin from a Hinged Flat Plate, and using the two halves separately.

The 54* Strips 12 and 13 are joined by a 34" < 24" Flanged Plate, to which are bolted the four 24" Strips forming the destination indicator,

The roof, as mentioned eariier, is supported by 124" Strips from the angle girders 1, and is constructed by joining two compound girders at each end by a 54" Strip. The compound girders are formed by
and 94" Angle Girders, and along each of them are bolted four 14" radius Curved Plates, six 24" x 24" Flexible Plates and two 24" % 14" Flexible Plates,  THe Flexible Plates are bent to the same shape
s the top by three 33" % 24" Flanged Plates and four 55" % 34" Flat Plates. The ends of the roof are sach constructed as shown in Fig, 918b. The girders of
are connected to the Flanged Plate 15 by a 44" x 24" Flexible Plate 16, Two 24" X 14" Flexible Plates 17 also are bolted to the Strips 14, their ends being

outwards slightly to reg

two 124"
as the Curved Plates, and the two sets are joined acr
the roof are extended by the 54" Strips 14, and thes
pushed under the Flexible Pht? 16

The trolley is constructed by securing a 147 Strip to the centre 34" % 24" Flanged Plate of the roof by a Pivot Bolt, which carries a Collar 41 as a packing piece. Two 14" % 4" Double Angle Strips are bolted
to one end of the 14" Strip, and a Swivel Bearing to the other. The trolley arm consists of an 114" and a 4" Rod, one end of which is locked in the boss of the Swivel Bearing, and it is connected by a Handrail
Support 43 and a Spring to a Pivot Bolt 42, secured to the upper ends of the two 14" 3" Double Angle Strips. A small Fork Piece 44 locked on the end of the trolley arm carries a 4 loose Pulley between its jaws.

The front bogie is constructed by bolting a 54" Angle Girder 40 to each flange of an Electric Motor 35. A 57-teeth Gear on the 3}” Rod 36 meshes with the pinion of the Motor. (Fig. 9.18a), A §" Sprocket
Wheel on the end of the Rod 36 is connected by Sprocket Chain to a2 17 Sprocket on the 33" Rod 37, which carries also a 3™ Pinion. The Pinion meshes with a 50-teeth Gear on the 44” Rod 38 that forms the
frontaxle. A 44" Rod 39 is used for the rear axle, and it is connected to the front axle by a Driving Band. The 54" % 14" Flexible Plates forming the wheel guards are held by Trunnions and 2" Strips. The bogie
is fastened in position by an 8” Rod, which passes through the sides of the car and also through the upper ends of two 25" and two 3" Strips bolted to the Motor.

The rear bogie, which is illustrated in Fig. 9.18¢, consists of a Flanged Sector Plate, through the ends of which are passed.the 44" Rods 32 and 34 forming the axles,  The wheel guards are held in position by
two 24" x1” Double Angle Strips 33. The bogie is held by 2 compound rod, formed by two 34" Rods, which pass through the sides of the car and through the holes at the narrow ends of two Flat Trunnions

fixed to the Flanged Sector Plate by Girder Brackets:
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The roadway of the bridge is constructed by joining the two compound girders 6, each of which comprises
an 184", four 1247, one 947, and a 74" Angle Girder, at each end by a 44" Strip, The central part of the road-

way is then filled in with six 124" < 24" Strip Plates, and the ends with 45" x 24" Flat Plates 8 and 54" x 34"

Flat Plates 7.
shown in Fig, 9.1%a.

The remaining space is filled in with 54" x 24" Flexible Plates and 54" x 14" Flexible Plates as

Each of the towers is built by joining three 54" X 24" Flexible Plates together by 24" x 4 Double Angle

Strips and Angle Brackets.

as shown, and across
and Double Brackets.

Wheel, is then passed through the central hole of each Flanged Plate, and held by a Callar.
of the remaining sides of the towers are filled in by 44" x 23" Flexible Plates.
The pairs of towers at each end of the bridge are connected by 55" x 24" Flat Plates 3, and 54"

Angle Strips as shown i

the upper ends of these |atter 347 %247 Flanged Plates 1 ares

The Flexible Plates are then extended upwards by 24" % 24" Flexible Plates

A 33" Rod 2 carrying a Road Wheel, a2” Pulley, a 14" Flan Wheel and a §* Flanged

The upper part

; c X %* Double
n.Fig. 9.19a, the roadway being bolted to the centre parts of the Double Angle Strips.

The outer roadway buttresses are each made by joining a 54" x2%" Flanged Plate to a compound

plate with a 24" x §* Double Angle Strip.

The compound Plate consists of a 43" x 24" Flexible Plate, and a

24" % 24" Flexible Plate overlapped three holes, and its ends are joined to those of the Flanged Plate 4 by 1 §4”

radius Curved Plates.

The roadway is connected to the 24" x 4" Double Angle Strips of the supports by the

fécured by Angle Brackets 10

3" Bolts 5, each of which carries a Collar and two Washers on its shank.
The compound strips 9 of the outer arch are each
formed by nine 54" Strips bolted end to end, and are 1
secured to the towers by Angle Brackets. The arch is
connected to the roadway by Strips and Angle Brackets, as
shown in the illustration. The compound strips 10 of the
inner arch are each formed by four 124" Strips overlapped
two holes, and they are fastened to the roadway at each
end by Angle Brackets,
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Parts required 16 of No. 38 2 of No, 155a 9.20 DESTROYER
14 of No. 1 2., » 40 2 ., 160 !
b 5 1., , 4 1, ., 164
o 2 2., , 48 1, . 165 i
% a : i o The hull is constructed with Flexible Platas and
3 3 3 a 1 & 79 Strip P\ﬁ:es,dthe_ c:m.re 153?;“0“ oin t(l;we water-line being
3, ] strengthened with two " Angle Girders 1 and cross.
5 4 | . 48b 8 ., ., 188 7 braced with two 124" Strips. Two Formed Slc:tc;sesd
. 7 L5 6 . . 189 /, J Strips 2 are used for shaping the stern, the top portion
8 ; % 180 / f s \ of which is strengthened with a 24" Angle Girder 12
‘ 8 . 7 0w The top edge of the hull is held together with Strips.
5 8b 4 . 52a 4 ‘ Construction of the deck is commenced at the
: o 1. . 53 T h bowend. A124"and a 54" Strip are used at each side,
2 , o . the centre space being filled in with a Flanged Sectar
3 9 . i Flate 6 and a 54" % 24" Flanged Plate 7. The remainder
1 17" o / of the forward deck consists of Flexible Plates, two
7 10 : Y 34" Strips, and a Flat Trunnion, _Behind the bridge
; e 1M . . 59 = the deck consists of 547 x 34" and 54" % 24" Flat Plates,
“Fag = i ; ’ bolted to 124" Angle Girders 3 and 4 and 74" Angle
34 12 1 J i f Girders 5.
12a 6 Callars are used for the bollards 19 and the

capstans 20 are made with Collars and 3* Discs. The
gun barrels consist of 24" Rods, and the breeches are
Couplings, except in the gun fitted above the stern,
in which the breech consists of three Callars, The
complete guns are mounted on 1% fast Pulleys, and
are secured to the deck by 3#” Bolts. The anti-air-
craft gun 18 is mounted on a Wheel Flange that in
turn is mounted on a Flanged Wheel secured to the
deck. A Swivel Bearing forms the pivoting and
elevating portion of the gun. The barrel is held in
position by a Collar at the front and by a Spring Clip
at the back.

=SS W

The aft funnel 15 is constructed with 18"
radius Curved Plates, and is bolted to the deck
above the Flat Plates 9. The fore funnel consists of
two 24" Cylinders joined together with two Flat
Brackets, and is mounted on 34" x 24" Flanged Plate
14, which in turn is secured to Flat Plate 8 by a 34" Dou-
ble Angle Strip. Rubber Tyres are used for the life-
rafts, and two life-boats are made from two 44" x 24"
Flexible Plates, bent to shape and suspended from
24" % 4" Double Angle Strips by Cord.

\
AN

The bridge is built up with 24" % 24" Flexible Plates 13, Semi-Circular Plates being used for the side portions. The floor consists of a 24" x
24" Flexible Plate held in place by two 4" Reversed Angle Brackets.

The torpedo tubes are 24" X 24" Flexible Plates rolled into tubes and mounted on 17 loose Pulleys 17 and 13" Discs. .One end of each tube is
capped with a §* Flanged Wheel. The turret 16 is mounted over Flat Plates 10 and 11, and is made of two Girder Brackets held apart by three

T 2, » 70 5 , » 1A 14" Double Angle Strips. The platform is a 24" > 14" Flexible Plate.
3 » Tl6a 1% 5 «BOa 16 5 & 192
5 7 2, . 80c 6 . . 197
2 18b 3 ., 1N 2 5 w198
1. 20 4 LR 8 , ., 200
1 % » 202 M & 5 lle 1 » w202
4, , 20b 1, ., 116 3, , 214 ) : A oy by
3., . 2 2, , 125 4, .25 ' ./ G SRR g
2, , 2a 2, , 126a 2. o6 - Py o LS
1 won 24 2, ,136 2. »Na
i 3? 12 1223 £u p 2R Fig. 9.20a
» 37a 1 » 147b
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9.21 FACTORY

Parts required
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The various units of this model are bolt=d to a baseboard, and are driven by Driving Bands from overhead shafts
ctary itself is quite clear-from the illustrati e et s B
The E.120 Ele;
lates carriesa 5

The construction of the

carner of the building, an 34" 128 ; ad in its si
", which meshes with the pinion of the Motor. Rod 28 carries ;;Isoi_;' Pdmaiuini‘ thO\Ehzgwr‘zﬁg?\Efct?\ i:si;stsvlft[;]—
d o ine £2 Rad A 1" Sprocket Wheel locked on Rod 30 is connected by Sprocket Chain to a 2* Sprocket on the com, oLund
2 that forms one of the overhead driving shafts.  The rod 32 consists of an 8% and 264" Rod, and is journalled at the front end in th # f
e f«}ﬁlorw, Fl-"d|ﬂt m-’i_‘re-nr in an Architrave supported as shown in Fig. 9.21c. e €nd.in the wall o
e second overhead driving shaft is formed by the compound rod 34, which consists of two §4” joine ; fe
urnalled In @ manner srnj\lar torod 32. Two 1" Sprocket Whesls on the shafts are connected by a J,_»:Et?2?55é?&ijc{béhaaﬁoé‘flmg' and it is
”ngz:"dFTlhn;g mach_mr— is shown separately in Fig. 9.21a. It is constructed by bolting two 54" x 4" Double An'gle Strips 19 to th'e centre of a
Doutle anged Pla}u 18, and bracm_g gherm by two Trunnions, and two 3" Strips.  Two 24" Strips 20 are bolted to the upper ends of the éi" 5
uble Angle Strips, and in them is jeurnalled a 2" Red 23. A 1" loose Pulley and a 17 fast Pulley are then placed on Rod 23, the loose

Pulley being prevented from slipping off by a Spring Clip. The drilling shaft, 2 4” Rod 25, is i i
\%\:’ickt_;t bo[taedpto”onr.‘zif lh’g Srlrip; 20, andPalso ina s'agond éngie Brackget fastened as shca‘rr:s ajr?;r;g?:la‘irc—’ie?aa;m‘::‘iﬂ:
eel and 1” Pulley 24. urther 1* Pulley, on Rod 22, is connected ; i o it
passes over the two Pulleys on Rod 23. i to Pulley 24 by a Driving Band, which
The Rod 22 carries also a 2” Pulley that is connected by a Driving Band to the overhe =
table is formed by the 24" x 24" Flexible Plate 21, which is secured in pgsition by an A?wg[c gfgci}g?.& 3. The drifting
The base for the pinching machine, Fig. 9.21b, consists of two 34" x 24* Flanged Plates 1 bolted together by their
flanges. Twe 54" Curved Strips are then fastened to each side of the base by the Girder Brackets 2, to théyu
edges of which are bolted two 14" Angle Girders. The latter are joined by a 24" Stripand. a 24" Cur\'.ved Stri Mt,ﬁg
Bolts holding also two 17 x 4" Angle Brackets. A 24" x ¥ Double Angle Strip 3 is bolted to the 17 % 4" Angle Brack
ets, andéhrouuh its cesntrc gofFe passr:sbthc- punch, whic% isa 34" Rod 7. The Rod is secured by an Angle Bracket anc;
Spring Clips to a 24" Strip 5 fastened a lock-nutted Belt 6 to a 14" Pulley on the 2 i
nected by a Driving Band toa ” fast Pu}{Jey 37 3 y Rod .. The14™ Pulleyis:con.
The horizontal engine, which is illustrated in Fig. 9.21d, is built up by bolting two 24° Stri
of a 54" x 24" Flanged Plate 8. The 24" Strips are joined across by 24* Ky‘;' Douglc Angfe Strig:.t:\)nﬁc‘iaff:ek:?cigee{oril'“gﬁ:
base are filled in by Braced Girders, Two 17 x1” Angle Brackets are bolted to the Flanged Plate 8, and in the ends of
these slides a 34" Rod 12 that carries a 3" Flanged Wheel representing the piston, The Rod 12' is secured by tw
Spring Clips to an Angle Bracket, which is lock-nutted at 11tc a 24” Strip. The other end of this Strip is rdsnteneci b 2
lock-nutted Balt 10 to a Bush Wheel locked on the end of a 24" Rod 9. This Rod is journalled in a Trunnion andya
lat Trunnion as shown, and it carriesa 14" Pulley and a Road Wheel at its end, The 1 %" Pulley is driven from the 17
Pu\ln':% 36 by a Driving E'!:aa'lci.9 o g : '
he trip hammer (Fig. 9.27¢) is constructed by bolting two 34" X 21" Flanged Plates 13 together by thei
Two 44" Strips are then ra,ssenc-d to one of the Flanged Plates by 24" Tr%anguia% Plates and Ar?g%e Brack);tts ea'r';d”iagiﬁiz
across the top by a 24" x 4" Double Angle Strip. The tripping mechanism consists of a 24" Strip 17 bolted across a
Bush Wheel. The Bush Wheel is fastened on a 31" Rod, which carries 3 2" Pulley and a Road Wheel, the Pulley bein
connected by a Driving Band to a compound pulley 35 formed by two 3* Flanged Wheels. When the Bush Wheel Ji
Jrotateﬁ. Strip 17 stri;;s F{.h; *i?:d :;fa campound strip, to thL’ centre of which is bolted a Double Bracket The
atter is pivoted on a 24" Ro . which is journalled in two Flat Trunnions supporte: Y x4 y
Strip 14.  The compound strip carries at its forward end a 3* R pported byis 1 x4 Pouble RaelE
Flanged Wheel, which strikes on a 14" Disc 15 secured in position
by a Reversed Angle Bracket,
The arm of the man working at the vice is lock-nutted at 26 to
enable it to move backwards and forwards.

Fig. 9.21e
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9.22 SPORTS CAR AND CARAVAN

Parts required

4 of Na. 1 1 of No. 48a
L wm b & , & 48b
7)o N 2 . n %Bc
5 = 5 28 4 , o 48d
4 z] 1 » w 5
Ta s 4 2 5 g 938
M w ow B 3 0 » 53
2. 0 6 9w ow 32
4 , , 6a 1 e o B2
4 , ., 8 1T % w 62h
4 o Y 6 » o B3
T = w2 2 & w 70
7 5 o 10 4y 87
; @ 3 . om 2 5 o 8%b
/ &, 35 e ow T2 4, ., 90
) 5, » 12a 4 , » 90a
2 uou 2B VAT 1 |
8 . o 12 A -
1 & = 13 AT i =
T o e 14 1 w w (162
2w 1D 2 . w125
The chassis of the car is constructed by joining two 124" Angle Girders 1 2 ow o 158 4 5 w1262
by two 24“ Strips 5 overlapped two holes. ‘A 124" Strip 2 is then fastened 2w ow Yo &, , , 1422
to each of the Angle Girders 1 by Angle Brackets and extended to the rear 18 = 16a P s 147b
by a 24" Strip. The two 24” Strips are joined as shown in Fig: 9.22¢, by 1 o w 1 . . 165
two 34" % 24" Flanged Plates 9 and 10 and a 24" % 14" Flanged Plate 1" 2, . 18b 1, . 185
The sides of the bonnet, each of which is formed by a 54" x 24" and a P a w20 2 ., 187
24" x 24" Flexible Plate overlapped one hole, are next bolted to the Strips 2. 6 , . 20a 9 , ., 188
The top of the bonnet consists of two 74" Strips7,joined at ane end byaSs"” 1 . 5 208 10 , , 189
Strip and at the other by a 34" Strip. The space between the two 74" 1 ., . 22 9, ,190
lSJi[ri;as is :her:!ﬁ\lf‘dhby :v:: ?}" 92:;" a 2§ 24" a:,_z JT. ; 1;;':‘{:]!)1". 10 93 49
ate arranged as show ig.'9.22a, and the unit is fastene ngle
Bl‘ackfltsr ‘ch the upper edges of the sides of the bonnet. The r.‘_dyl(ﬂil:li T 23a 16 L 192
built up by bolting 3" and 2” Strips round a compound plate consisting of two 3., . 26 2, 5197
24" % 14" Flexible Plates overlapped one hole, and it is fastened by Angle 1oy w208 2, 199
Brackets to the sides of the bonnet. i 51 29 8 , , 200
The front bumper consists of two 53" Strips overlapped seven holes 1., 302 2, 204
and curved slightly, and is connected to the forward ends of the members 1 5 s 308 Z 5 " 217b
1 of the chassis by Double Brackéts and 24" Strips. The space between the 1w o 32 5 , , 219
24" Strips is filled by two 24" x 14" Flexible Plates. The sides of the Angle 6% u 35 1 No. 1 Clock-
Girders 1 are also extended forward by 24" Strips, and from these the head- 270, 5. 37 work Motor
lamps, which are represented by 14" Flanged Wheels, are supported by a 10 ,, » 37a
further two 24" Strips and Angle Brackets, 18 5 5 38

(Continued on next page)
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('_.',J,uim(gd Sfrom previous page)

The sides of the bonnet are extended to the rear by 55" x 14" Flexible Plates and Semi-Circular Plates, and Strips of various sizes
are bolted along the upper edges of these Plates, as shown in the main illustration. The seat of the car consists of two 14" radius
Curv
24" %23
e car, and by Obtuse Angle Brackets to the 34" x 24" Flanged Plate 10,

Plates overlapped one hole and secured by Angle Brackets to the end of a compound plate. This plate is formed by two

Flexible Platesand two U-Section Curved Plates arranged as shown in Fig. 9.22d, and is secured by Angle Brackets to the

12 that is fastened to the Plates 9 and 10 by two 34" % 4* Double

The luggage carrier is represented by a 34" x 24" Flanged Pl;

Angle Strips. The upper flangeless edye of Flanged Plate 12 is filled in by a 34" Strip, and the spare wheels, two 2* Pulleys fitted with

Tyres, are secured to its centre by 2 24" Rod and Spring Clips.

The steering gear is next fitted to the car. This consists of a 44" Rod 20, fastened in the side members of the

Arm Crank 21 and carrying a Coupling at each end. A 1" Rod passes through the end 3 bore of each Coupling a

in position by a Collar 22 and a second Coupling. The 27 Pulley representing the road wheel is 2ned to the second Coupling by a

Pivot Bolt. Each of the Collars 22 carries in one of its tapped holes a §” Bolt, against the head of which is locked a further Collar.

Collars on the

The tie-rod is formed by a 3” and a 34" Strip overlapped two hales, and it is fastened by the Bolts 23 and 24 to
3" Bolts. The Bolt 24 carries also a 3" Strip 25, which is connected by a lock-nutted Bolt 26 to the
on the lower end of a 33" Rod 27, which is journalled in a compound 4” strip 5 bolted across the chass

nd of a Crank. The Crank is Jocked

s, and in a Reversed Angle Bracket

28 fixed inside the bonnet.

A " Pinion on Rod 27 meshes with a Worm 2% on the 8” Rod 30.  The Rod 30 is journalled at the forward end in a Reversed

Angle Bracket 31 bolted to the inside of the radiator, and at the rear end ina 44" Strip. The 44" Strip is fixed by an Obtuse Angle Bracket
Discs to represent

to the 44" Strip B, which is fastened between the sides of the car by Angle Brackets. The Strip B carries two
dashboard instruments.

and by Obtuse Angle Brackets to a compound 44

A Clockwork Motor 6 is secured by Angle Brackets to the side of the bonne
Strip 4, which is fastened to the 1247 Strips 2 by Angle Brackets. A }” Pinion on the driving shaft of the Motor meshes with a 57-

Gear on 2 24" Rod journalled in the Motor side plates and carrying a 4" Pinion 13. This latter Pinfon meshes with a 3” Contrate on the
44" Red 14, the bearings for which are provided by two 1" x1" Angle Brackets bolted to the Motor. The Rod 14 is connected by a

universal coypling 15, built up from a Swive| Bearing and a small Fork Piece, to a 5 Rod 16, the ¢

d of which is journalled in 2 Coup-

ear 18 is arranged so that it meshes

ling on the back axle 19. The Coupling is prevented from slipping by a Collar, and a 14" Bevel G
with 3" Bevel 17 on the cardan shaft 16.

The back axle 19 consists of a 34" and a 44" Rod joined by a Coupling, and it is journalled in the 24" Strips of the chassis. The two
rear wheels are formed by 2" Pulleys fitted with Wheel Discs and Tyres, The mudguards and running board on each side of the car
are formed by four 54" % 13" Flexible Plates bolted end to end. They are curveg to shape and fastened in position by Angle Brackets.

Fig. 9.22b

To the 55" x 14" Flexible Plates 547 Strips are bolted as shown in Fig. 9.22a, and each of the mudguards is extended by a Flat Trunnion.

The caravan s built up by joining two 124" Angle Girders 32 at each end by a 54" % 4" Double Angle Strip 33. The Girders are
34 is.connected to each end of the Girders

shown in Fig.9.22b, and 2 54" Angle Girder

further joined by four 54" x 24" Flexible Plates a

32 by a 24" Curved Strip. The 54" Angle Girders are joined at their upper ends by 54" Curved Strips, and the space between

them is filled by 53" % 34" Flat Plates and Flexible Plates of various sizes (see main illustration).

Two 54" x 47 Double Angle Strips are faste to the front of the trailer and are joined at their forward ends by a 14" Angle

Girder 35. The Angle Girder 35 forms part of the coupling unit and can be fastened on a Rod by Collar 36, This Rod is secured

to the back of the car by two more Collars placed one on each side of Flanged Plate 11.
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9.23 LIGHTSHIP

Parts required
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The sides of the hull are identical in construction. They are strengthened along their lower
edges by 184" Angle Girders 1, which are connected at each end by 74" Angle Girders. The sides
are also connected by 74" compound girders made from 54" Angle Girders and fixed in the positions

shown.

The construction of the deck is seen in Figs. 9.23a and 9.23b. The top of the deck-house is
constructed from two 54 % 24" Flanged Plates 2 spaced $in. apart and connected by 5§ x 24" Flexible
Plates bolted to their short flanges. The deck-house is attached to the deck by Angle Brackets and
54" %4" Double Angle Strips.

(Comtinued on next page)
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9.23 LIGHTSHIP—Continued

The light tower comprises two Boilers opened out slightly and overlapped two holes at each side, Two 54"
Braced Girders and two 54" X 14" Flexible Plates, bent to circular shape and overlapped two holes at their ends, repra'
sent the lantern. They are attached to 3” Pulley 4 by two 17 x 4* Angle Brackets. The complete unit is attached to
the deck-house by the two 1" Reversed Angle Brackets 3, which also fill in the gap between the Flanged Plates.

The two 547 Strips 5 are bolted at right-angles across the Circular Girder representing the balcony, Two of the
Bolts holding these Strips hold also 17 x 1” Angle Brackets that connect the balcony to the light tower. A 61" Rod is
pushed about 4in. through the centre holes of the 54" Strips 5 and a Collar is fixed to it. The lantern housing is then
placed on this Rod, and a Worm 6 and a Collar are then locked on the Rod to represent the lamp. A 3" Pulley 7
is placed on the Rod and fixed so that it clamps the housing securely in position. A Road Wheel, 2 Wheel Flange
a Wheel Disc, a 15" Flanged Wheel, a 3" Flanged Wheel and finally the Coupling of the weather vane also are fastened
on the Red.

The arrow of the weather vane is made from a 2 Rod with a Rod and Strip Connector and a 1” Triangular Plate at

one end, and a Rod Socket at the other end to represent the pointer.

Each side of the lifeboats consists of a 54" % 14" Flexible Plate. These are strengthened along their top edges by
35" Strips and are joined across at the top of the bows by Angle Brackets and at the bottom rear are bolted together.
The floor of each boat is a 44" Strip. The boats are slung from davits, each of which consists of a 24" Strip attached
vertically by means of an Angle Bracket to the deck and extended at its upper end by means of a 24" Cranked Curved
Strip..

The winding barrel of the stern winch is a 2” Rod carrying at one end a Bush Wheel, A Threaded Pin is fixed
in a hole of the Bush Wheel to form the handle. The Rod is journalled in two Trunnions bolted to the deck. The
barrel of the bow winch is a 3" Rod also journalled in two Trunnions bolted to the deck. The Rod carries a i
Bevel Gear, a 14" Contrate Wheel and a Pinion. The Contrate and the Pinion are placed on the Rod between
the Trunnions and the Bevel Gear is on one end of the Rod outside the Trunnions. Sprocket Chain is wrapped
around the Rod to represent the anchor chain.  The hatch stairway is made from two 24" Strips attached to the deck
atanangle of about 45 deg. by means of Angle Brackets. Cord is threaded between the holes in the Strips to form
the rungs.

The fore mast is a 714" Rod extended by a 64" Rod, the two being joined together by a Coupling and fastened
to the deck in the boss of a Double Arm Crank. A Road Wheel and a 2* Pulley, with their bosses upwards, and a

Boiler End are slipped over the upper end of the 114" Rod to represent one of the identification balls usually seen
on lightships. A Collar is fastened 2" from the top of the mast and a second Collar about * from the top, and these
serve as points of attachment for the rigging and the wireless aerial.

The after mast is constructed from two Rods similar to those forming the fare mast, and in this case the identi-
fication ball consists of a Road Wheel and a Boiler End. Two bolts are screwed into tapped holes of the Coupling
and to them the rigging is attached. The lower end of the mast is gripped in the boss of a Double Arm Crank bolted
to the deck.

The derrick consists of a 64" Roed and a 4" Rod joined together by a Rod Connector. The lower end of the
64" Rod is locked in the swivelling collar of a Swivel Bearing. A " Bolt passes through the boss of the Swivel Bearing
and into the tapped hole of the Double Arm Crank in which the after mast is fixed to the deck. The Grub Screw in
the Swivel Bearing is then tightened on the shank of the 3" Bolt to hold it secure.
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9.24 EMPIRE FLYING BOAT

Parts required
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Construction of the fuselage is commenced by joining the girders 2 (Fig, 9.24a) at the rear end by a Flat Bracket, each girder consisting of two 124" Angle Girders overlapped one hole, Each
of the forward members of the girders 2 is extended downwards by two 547 % 34" Flat Plates 4, the Balts holding also two 124" Strips 9. At their forward ends the Strips 9 are joined by an
Angle Bracket, and to each of them are fastened a 44" % 24" Flat Plate and a 44" % 24" Flexible Plate.  Twelve 1§} radius Curved Plates, a pair of which are indicated at 11, are then bolted to
the lower edges of the 54" x 34" and the 44 < 24" Flat Plates.  The Curved Plates are connected across by four 34" x 24" Flanged Plates 12, which form the keel of the hull,

The rear members of the girders 2 are each extended downwards by a 44" x 24" Flat Plate 5, a 54" 14" and a 24" % 14" Flexible Plate, the Bolts holding also the 124" Strips 7. The lower
ends of the Flat Plates and Flexible Plates are braced by two 124" Angle Girders 8, which are joined together at the tail by a 14" Strip.

TT\c.tnp of the fuselage is covered in, as shown in the main illustration and Fig, 9.24b, by 24"x2%", 54" x 14" and 54" x 24" Flexible Plates, which are braced by a compound strip 6
consisting of two 124" Strips overlapped two holes,
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(Continued on next page)
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The nose of the plane is constructed by bolting twe 4% Curved Strips 10 to the ends of the Strips 9. The
lower ends of the Curved Strips are joined by a 3" Balt, and to the upper end of each of them are bolted a 44" and
a 34" Strip.

TEEREEEEEALE N

The windows of the fuselage are represented by*1” loose Pulleys

nd 14" Discs, and the doors by two Flat
Trunnions.

The trailing edge of the tail plane

is a compound strip comprising two 54" Strips overlapped one hole
and it is connected to the lead

Curved Strips. The leading edge consists of two

by two 24" large radi u
54" Strips sloped forward at the centre. The tail plane is filled in with two 53" % 24" Flexible Plates 14 and two
4 > end of the fuselage.

=

4" Flexible Plates, and is bolted in position at the extre

Two pairs of 54" Curved Strips 16, joined at their upper ends by a pair of Semi-Circular Plates and at their
5" Strip, are used for the rudder, which is supported from the tail plane by a 24" Angle Girder
n the Curved Strips 16 is filled by a Hinged Flat Plate 15, 224" % 24" Flexible Plate 17:and 224"

lower ends by a 4
18. The space be
14" Flexible Plate.

The frame of each wing is constru
and at the other end by two 24" s

joining two compound strips 19 and 20 at one end by a 74" Strip 21,
»d Strips, Each of the compound strips 19 and 20 comprises
3 > joined across at the centre by a 54” Strip. The
frame is filled in with three 124" Strip Pl three 54" x24", a 54"x14" and a *%1%" Flexible
Plate, and a Semi-Circular Plate. The comple gs are attached to the fuselage eight inches from the nose of
the machine by 74" Angle Girders, and are braced fre # 34" Flat Plates of the fuselage by 124" Angle

Girde

wo 124" Strips overlapped four hole

The engine nacelles are represented by 54" x 24" Flexible Plates curved slightly and fastened to the wings by
Obtuse Angle Brackets, A1%or 214" Rod fastened in the centre of each nacelle by a Collar, carries a Road Wheel,
2 54" Strip and a Collar,
a5z " Stripanda C .

Each of the small floats 23 and 24 is constructed by clamping four 24" x ” Double Angle Strips between two
14" Flanged Wheels fastened on a 24 Rod. The rear ends of the Double Angle Strips are joined together by a
Bolt and the float is then secured under the wing by a 34" % £" Double Angle Strip and a 4” compound strip built
up from two 24" Strips overlapped two holes,

!
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9.25 TOWER BRIDGE

Construction of the model is commenced with the towers, each of which consists of two pairs of 124"
Angle Girders 1, joined by 44" Strips. The narrow sides of the towers are filled in with 124" x 24" Strip

Parts T'EQUiT’Ed Plates, and the wider sides by 54" x 24" and 44" x 24" Flexible Plates, The wider sides of each tower are

2 of No. 1 8 of No. 37a extended upwards by 247 % 24" Flexible Plates, the upper edges of which are joined by a Double Bracket. A
15, . 2 8 o = 28 24" Strip is secured to the centre hale of the Double Bracket by a Rod Socket 2, and to each end of the 24"
Bl . 2a 1 o w :g Strip a further three 24” Strips are fastened by Obtuse Angle Brackets as shown in the illustrations,
6l = 3 2w G
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and 2 14" Angle Gi

3 er overlapped two holes.
y through the holes o

The two towers connzcted by two compound girders 3, each of which comprises & 12
d 8 the Strips and compound

Two 124" Strips 4 are supported by 14" Strips from the girders 3, Cord being threaded alternate
girders. : i . PR
Each cf the bascules of the bridge is constructed by bolting together two 54"x 34" Flat Plates 5 overlapping six holes. Three 54”
Strips 6 secured together in the formof a triangle are then fastened to each side of the compound plate 5 by Angle Brackets, as shown in the main

|
Z
I

. illustration. Two 2" Strips also are attached to the plate 5 by Angle Brackets, their ends being pivoted on the 5" Rod 7 that is journalled in the

S . A7 4 . w197 ends of a 44" x 4" Double Angle Strip. )
= . 1%h 1 5, w198 Raising and lowering of the bascules is controlled by a large Crank Handle 16 journalled in two 17 Corner Brackets bolted to the
1 23 8 200 sides of the right-hand tower. Cord 12 is fastened to a Cord Anchoring Spring on the Crank Handle and its free end is tied at 11 to three other
»o» L Jengths of Cord. Tw.o of these, which are indicated at 13, are led over the Rods 14 and 15 and anchored by Washers to the front of the right-hand
N ) 35 bascule, The third Cord is taken over a 4 loose Pulley on the Rod 15, then over two Rods 9 and 10, and finally is tied to two Cords 8, which are

280 » n 37 fastened by Washers to the left-hand bascule.
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10.1 FARM TRACTOR AND IMPLEMENTS
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The side members of the chassis of the tractor each
consist of two U-section girders, built up by joining two
184" Angle Girders by Flat Girders. The side members
are joined at their ends by two 64" girders, each com-
prising 2 53" and a 2” Angle Girder overlapped two holes,

The engine unit, which is shown separately. in Fig.
10.1c is next mounted on the chassis. The sides of the
unit are each constructed by joining the ends of two 74"
Angle Girders by 34" Angle Girders, and are fastened
together by 44" Angle Girders. The E120 Motor 9, is
bolted inside the epgine unit by its flanges, and on its
armature shaft is locked a 4” Pinion. This Pinion meshes
with a 57-teeth Gear on a compound rod 10 that consists
of a 44" and a 14" Rod joined by a Coupling, and is

(Continued on next page)
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journalled in one side plate of the Metor and one end of the casing. On this
rod is a Worm that meshes with a second 57-teeth Gear on Rod 11, The
drive is then taken through a 3" Pinion and a third 57-teeth Gear to a 64"
Rod 12, which is journalled in two Angle Brackets bolted underneath the
engine unit. The unit is fastened to the chassis by 2 compound strip
formed by a 54" and a 44" Strip overlapped seven holes, and by a 64"
compound girder made up with a 54" and a 24" Angle Girder overlapped
three heles.

A 7" Sprocket Wheel on the Rod 12 is connected by Sprocket Chain
to a 1” Sprocket on the compound rod 13 (Fig. 10.1b). A 4" Pinion on this
rod meshes with a 57-teeth Gear on the Rod 14, which drives the rear
axle through two 1% and two 14" Sprocket Wheels.

The rear axle is formed by two 5% Rods 15 (see Fig. 10.1d) joined by
Coupling 4, and is journalled in the centre holes of two Boiler Ends fastened
to the chassis by a 124" Strip. The end of this and three other 124"
Strips that are bolted to the two Boiler Ends are fastened to the axle by
Obtuse Angle Brackets as shown. Each of the rear wheels is constructed
by bolting two 94" x 24" Strip Plates and two 23" x 24" and four 54" x 14"
Flexible Plates, around the rim of a Ring Frame. A 6" Circular Plate is
fastened in the centre of the Ring Frame by eight 94" Strips and to each

side of it is bolted a Face Plate, When the wheels are fixed in position on the
axle, Boiler Ends are fitted over the outer Face Plates to form hub caps as
shown in Fig. 10.11.

The radiator consists of a 54" % 34" and a 44" x 24" Flat Plate overlapped one
hole along their sides, and it is secured to the chassis by 54" Angle Girders. The
bonnet is constructed by bolting a 54" Flat Girder across the ends of two 124" x
24" Strip Plates, which are separated by a 124" Strip and are braced at intervals by
54" Strips as shown in the general view of the model. U-Section Curved Plates
are bolted along the edges of the 124" x 24" Strip Plates. At the forward end the
bonnet is fastened to the sides of the radiator, and at the rear end it is supported
from the chassis by two 53" Angle Girders and Angle Brackets. The two 55" Angle
Girders are joined by a 54" x 34" Flat Plate 16 (Fig. 10.1b), to the lower edge of
which a 54" Flat Girder is fastened by Obtuse Angle Brackets.  Three 1" Reversed
Angle Brackets are bolted to the Flat Girder to represent control pedals.

The steering wheel is a 3" Rubber Tyre 1 (Fig. 10.1£) clamped between two
34“ Strips and four Reversed Angle Brackets bolted to the ends of the Strips,
which are arranged at right angles to each other and are joined at their centres
by a Red Socket. An B Rod locked in the boss of the Rod Socket passes
through the end of a 34" Strip fastened to the rear of the bonnet and through an
Obtuse Angle Bracket fixed to a compound 64" strip bolted across the chassis
(see Fig: 10.1f).

Fig. 10.1d

A Crank fastened on the lower end of the steering column is connected by a 4" compound
strip and lock-nutted Bolts 17 and 18 to a 74" Strip, which is pivoted at its centre on a 14" Rod
19 secured under the chassis by a2 Rod Socket. The free end of the 747 Strip is attached pivotally
by a lock-nutted Bolt 20 to the front wheel tie rod, as shown in Fig. 10.1f, Each of the front wheels
is carried on a 2* Rod fastened to its king-post 3 (Fig. 10.1d) by a Coupling.  The 1”7 Rods forming
the king-posts are journalled in the bosses of two Cranks 2, each of which is bolted to the end of a
U-section girder comprising two 93" Angle Girders.

The coupling unit at the rear of the tractor consists of two Flat Trunnions joined by Double
Brackets and fitted with a cotter pin 8 (Fig. 10.16).  Fhe Flat Trunnions are secured to the back of the

tractor by a 14" X 4" Double Angle Strip 5. The cotter pin is a 2" Rod and serves to couple the
implements to the tractor.

(Continued on next page)




meccanoindex.co.uk

This Model can be built with MECCANO No. 10 Outfit (or No. 9 and No. 9a Outfils)

(Continued from previous page)

The potate reaper is constructed by fastening two 34" x 24"
Flanged Plates 21 to the ends of 54"x34" Flat Plate 22 by a 54"
Angle Girder as shown in Fig. 10.1a. Two other 34" % 24" Flanged
Plates are bolted across the Flanged Plates 21 and their upper flanges
are joined by three 54" Strips. A 3" Pulley 26 is fastened to one of
the 54" Strips by a Double Bent Strip.

The forward sides of the two latter Flanged Plates are also joined
by a 54" » 4" Double Angle Strip, to which two 124" Angle Girders are
fastened by Angle Brackets as shown in Fig. 10.1e, The forward ends
of the Angle Girders are joined by a Flat Trunnion, which also serves as

part of the coupling unit.

Each wheel of the reaper consists of a Circular Strip 27, around
which a2 124" and two 94" Flat Girders bent to shape, are fixed by
Angle Brackets. A 37 Pulley is secured in the centre of the wheel by
3~ and 54" Strips, and it is locked on the end of the rod 24, which con-
cists of 2 4" and a 5" Rod joined by a Coupling. The rod 24 carries
a 50-teeth Gear, which meshes with a $* Pinion on a 64" Rod 23

Fig. 10.1e

L T

journalled in the same Flanged Plates as the rod 24, A }"x 1" Pinion on the 64" Rod 23
meshes with a 3” Contrate on the rod 25, which consists of a 34" and a 24" Rod joined
by a Coupling.

The rod 25 is journalled in the centre hole of a 54 Strip joining the rear flanges of the
Flanged Plates 21, and in a Flat Trunnion bolted to a 5" Strip joining the forward flang=s of
the Plates 21. At its end the rod carries a Bush Whszel, across which two compound
strips. each comprising two 44" Strips overlapped five holes, are bolted at right angles.
Trunnions are bolted to the ends of the compound strip to form the digging blades.

The cultivator can be seen in the main illustration and Fig. 10.1d. Its construction is
cammenced by joining two 244* Angle Girders at each end by a 54" x 24" Flanged Plate, To
one of the 244" Angle Girders are bolted two 124" U-section girders, each built up from two
124" Angle Girders. The two U-section girders are joined at their forward ends by a Flat
Trunnion and by a 54" Strip in the fourteenth holes from their rear ends. Besides joining
the two girders, the Flat Trunnion serves also to connect the cultivator to the coupling unit

of the tractor,

To each end of the 54" x 24" Flanged Plate are next bolted two Channel Bearings (see
main illustration), in the sides of which are journalled two 2% Rods. Each of the 27 Rods
carries two 94" Angle Girders, which are bolted at their forward ends to a 244" U-section
girder, consisting of two 243" Angle Girders. Across the 244" U-section girder, 12—124"
Strips are bolted, and their ends are bent downwards slightly to form the prongs of the
cultivator,

e YL 8 8

TR

Raising and lowering of the prongs is controlled by a lever,

- consisting of a 44" x 4" Double Angle Strip. The Double Angle

Strip is pivoted on a 57 Rod journalled in the forward ends of the
two 124" U-section girders (Fig, 10.1d), and it slides between 54"
Curved Strips. At their forward ends the Curved Strips are
fastened by two Flat Brackets to a Double Bracket bolted to the
Flat Trunnion, and at their rear ends the Curved Strips are attached
o a second Double Bracket bolted to the centre of the 54" Strip
joining the two U-section girders. The Handrail Coupling 7 is
locked on the end of a 14" Rod journalled in the two 54* Curved
Strips, the Red forming an adjustable stop for the lever.

The control Cord is tied to the upper end of the Double Angle
Strip and also to a 14" Strip secured by a 2” Slotted Strip to a
Trunnion bolted to the 244" U-section girder carrying the prongs.
The 14" Strip is also supported from the U-section girder by two 3°
Angle Girders (see general view).

Each wheel of the cultivator, a 3" Pulley complete with Rubber
Tyre, is fastened on the end of a 44" Rod, which is journalled in the
end flange of one of the 54" % 24" Flanged Plates and in an Angle
Bracket held by Bolt 6.
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10.2 AUTOMATIC SHIP-COALER
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Fig. 10.2b

Floating ship-coalers of the type represented by this model form part
of the equipment of many |arge ports for coaling liners and cargo boats.
T er is moored to the side of the ship to be coaled, and by means of
it lifts coal from abarge and deposits it into a truck that runs along
ntry that projects over the ship, and at the end of which there is a chute
t leads downward to the ship's bunkers, When the truck reaches the
its bottom falls away and allows the coal to drop into the hold of
the ship.

In the Meccano model all the movemenits are controlled by an automatic
x. and if the model is built carefully and properly adjusted it will
without attention for long periods.

The base of the model is constructed as shown in the main illustration
and Fig. 10.2d, and to the centre of it a Ring Frame is fastened by §* Bolts.
Four 7" Angle Girders are bolted to the Ring Frame and to each corner
of the square so formed is fastened a 244" Angle Girder. These 244" Angle
Girders are braced by shorter Angle Girders and Strips arranged as shown,
and they are extended upwards by four 124" Angle Girders, which are
joined at their upper ends by 24" Angle Girders (Fig. 10.2f).

(Continued on next page)
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The centre Cord 5 controls the opening and
closing nfms. grab. Itis 1|r‘d to the centre hole
of 34" Strip 2, taken over % Pd”f‘y‘ 6 (Fig. 10.2b)
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10.3 OVERTYPE STATIONARY ENGINE AND BOILER
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The fire-box of the model is made from a framework of Angle Girders and Flat Girders and is built as follows. Four 7" compound
girders, made from 44" Angle Girders, are bolted at their lower ends to 94" Angle Girdersand 7° compound girders, the last mentioned
comprising two 53" Angle Girders. At their upper ends the 7” compound girders are bolted to 7" compound flat girders made from
54" Flat Girders, and 94" Strips. The sides of this frame are then filled in with 94" x 24" Strip Plates and 54" x 24" Flexible Plates as
shown in Fig. 10.3c.

The domed top of the fire-box is formed by four 124" x 24" Strip Plates and two 54" x14" Flexible Plates. The firing door consists
of two 547 % 34" Flat Plates overlapped four holes, and to its centre is bolted a Toothea Disc from a Ball Race. The door swings on two
Hing nd is fitted with a handle 19, which consists of a Pivot Bolt carrying at its inner end a Flat Bracket held in place by lock-nuts.

The forward end of the fire-box is filled in with two 54% x 34", two 44" x 24" and one 24" x 24" Flat Plate and three 24" x 14" Flexible
Plates, and to its upper en bolted the Hub Disc that forms the rear end of the boiler, The boiler is constructed from seven
124" Strip Plates and seven 54" x 24" Flexible Plates, which are bolted tc
by a Circular Girder, ana at the rear end by the Hub Disc already mentionet
Disc, which is secured to the flange of the Circular Girder by i" Bolts.
that is fastened to the Hub Disc by four §~

5. The Bolts hold also two 35" Strigs,

ends of which a fastened
gs (Fig. 10.3¢) to represent the
hinges of the inspection door.

cether as shown, and shaped at the forward end
he front of the boiler is covered by a second Hub
he boiler inspection door consists of a Flanged Disc

A compound girder is bolted under-
neath the boiler and at the forward end it
is: fastened by a 5% Angle Girder to a
supporting block, the construction of
which can be seen in' Fig. 10.3b. This
block forms alse the water supply tank.

The chimney is constructed by
bolting 1hree Boilers together overlapping
ecach other by two holes, and it is sup-
ported in a Boiler End attached to the top
of the boiler. The ¥” Bolts 20 at the top
of the chimney carry between them a
14" % 4" Double Angle Strip, through the

centre hele of which a 34" Rod is
secured by two Collars. At its
upper end the Rod carries two
]9 3" Pulleys and two Boiler Ends,
arranged in the manner shown
and held in position by a Collar.

The bearings for the journals
of the crankshaft 14 and 15 are each formed
by a44” x 24" Flat Plateand thecentre hole
of a Double Bent Strip bolted to the
Flat Plate (Fig. 10.3a). The two
44" x 24" Flat Plates are braced across
by two 547 Strips, and are fastened to
the boiler by Obtuse Angle Brackets.

o e

Y

R 5]
S

- w

- Each web of the crank consists of two
13 —e (_a o 24" Angle Girders fastened together by

Fig. 10.3a.
(Conlinued on next page)
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(Continued from previous page)

Angle Brackets to form a box-girder, which is fitted with a Crank as shown in Fig. 10.3a. The crank-pinisa 1" Rod locked in the bosses
of the two Cranks. The Rods 14 and 15 are held in the bosses of Double Arm Cranks bolted to the outer sides of the webs, and the
Rod 15 carries at its end a Triple Throw Eccentric.

The arm of the Eccentric is extended by a compound strip consisting of two 37 Strips overlapped three holes, and the end of this is
attached pivotally by a lock-nutted Bolt and a Collar to a2* Rod. This Rod slides in a " Flanged Wheel pressed on the end of a Sleeve
Piece bolted to the boiler to represent the water feed pump. The water pipes |eading to the pump consist of a 2" Rod and a 34" Rod
joined together by a Coupling, the free end of the 34" Rod being connected by a Swive| Bearing to a second 34" Rod fixed to the side
of the boiler by a Handrail Support.

The other half of the crankshaft, a 4" Rod 14, carries the fly-wheel, which is built up by joining two Ring Frames together by Flat
Brack Twa Face Plates form the hub of the fly-wheel, ar:d the spokes are 447 Strips. A 3" Sprocket Wheel on the Rod 14 is con-
nected by Sprocket Chain to a 1 Sprocket on the rod 13. The rod, which consists of an 8” and a2 14" Ro
journalled in the sides of the fire-box and carries a 3” Sprocket Wheel. This Sprocket is driven from a 3° Sprocket on a 24" Rod 12
(Fig. 1

that me

joined by a Coupling, is

hown. The Rod 12 carries also a 57-teeth Gear

.3b) journalled in the side plates of the E120 Motor, which is mounted as
hes with 2 47 Pinion on the 2% Red 11, which is driven by a 57-teeth Gear and the pinion on the driving shaft of the Motor.

The cylinder is constructed from six 547 X 14" Flexible Plates, to the ends of which are bolted two 34" Flat Girders 18. The latter

stened by 34* Angle Girders to the top of the bai cover of the cylinder is'a Circular Plate, and it is held in place by

34" x §” Double Angle Strip bolted across the Plate and fastened inside the cylinder by the Bolts 5.

The front eylinder cover is a Circular Plate, to the centre of which a Boiler End is bolted. Four 54" Strips are fastened to the
Boiler End, and are joined at their forward ends to a cylinder of 54" x 14" Flexible Plates as shown in Fig. 10.3c.  Two of the 54" Strips
form the slides for a crosshead consisting of two Eye Pieces fastened by Threaded Pins to a Coupling. A large Fork FPiece 6 locked on

83

the end of a compound 94" rod, is connected pivotally to the Coupling by passing a17 Rod through the holes in its
arms and through a transverse hole in the Coupling. The other end of the 94" rod is fastened by a Coupling 7

(Fig. 10.3a) to the 1" Rod forming the crank-pin.

The centrifugal governor on top of the cylinder comprises four 14" Strips fastened pivotally by lock-nutted Bolts

The two Bush Wh
to the top of the cylinder

d is retained in place by a Collar. The lower
Bush Wheel 2 is free to slide up and down the Rod, while the upper Bush
Wheel is fixed by its grub screw. At its lower end the Rod 4 carriesa 4"
Pinion that meshes with 214" Contrate on the 5 Rod 3. A 1" Sprocket on
Rod 3 is driven by Spracket Chain from a 14" Sprocket on Rod 14 of the
crankshaft.

The valve chest is formed by a Sleeve Piece, on to each end of which is
a2 3" Flanged Wheel, T Sleeve Piece is fastened to the
f the cylinder by a lock-nutted Bolt, and in the bosses of the two
Flanged Wheels is journalled a 5" Rad.  This Rod forms the valve operating
rod, and at its forward end is joined by a Rod and Strip Connector to a 124"
Strip, the free end of which is bolted to the arm of a Triple Throw Eccentric
on the Rod 14 of the crankshaft (Fig. 10.3a).

9

1 two Bush Wheels, Through the free ends of the 14" Strips are passed 1" Rods, which each carry two 17 fast
»|s are mounted on a 4" Rod 4, which is journalled in the boss of a Bush Wheel bolted




54

meccanoindex.co.uk

This Model can be built with MECCANO No. 10 Outfit (or No. 9 and No. 9a Outfits)

20 of No. 1 6 of No. 7a 8 of No
B 0 A& %6, , 8 4 . »
e . b 2 5 g 3 600, .
S T 4 ., ., 8b 33 4
Sen. 24 12 & 4w 9 L :
giems .. 3 8 , » 9a 6 -
1285 » 4 6 , » 9 A,
7481 - KRG 4 . m e L
e o BT 2 5 o 10 2 =
WS 0 62 B u s M 6 iy %
BRE wn 0 o w M2 4.

Parts required

. 23
12b
37
37a
38
40
48a
48d
52
52a
53

NANNMNNAERPAOINBA S

Q

P =
i
=
1D

Fig. 10.4a

BAOHNOOARNUDON S

of No. 103h
P i
s & 14
» TMe
w » 1262
s u 189
5 a1l
;#7195
s 2126
, - w127
W 199

10.4 QUEBEC BRIDGE

The sides of the roadway portion of the bridge consist of two compound angle girders joined at their ends by two 53" Angle Girders. Each
rs consists of two 244", an 1847, a 94" and a 74" Angle Girder bolted together to make a total length of 64ft. The roadway i~ then

filled in by 12—123" % 24" Strip Flates and two 5" x 24" Flexible Plates, which are braced on the underside by 244" Angle Girders as shown in Fig. 10.4c.

of the compound girde

The cantilevers of the bridge are constructed by bolting vertically two 124" Flat Girders to each side of the roadway. To the upper end of each Flat Girder

are bolted two compound girders, each consisting of a 124" and a 54" Angle Girder overlapped three holes, one of the girders pointing towards the centre

of the bridze and the other towards the end. The latter girder is connected to the roadway by a 34" Strip and the inner girder is connected to the roadway

by a compound flat girder built up from a 3" and a 14" Flat Girder overlapped two holes. The lower ends of the 124" Flat Girders also are connected to the

compound girders of the roadway by 124" Angle Girders. A network of Strips of various sizes is arranged as shown to represent the ties and struts of the
actual bridge.
At their lower ends the 123" Flat Girder:

ges of two 34" x 24" Flanged Plates by Flat Brack

s are supported by piers, one of which is shown partially dismantled in Fig. 10.4a, Each pier is constructed by

is.

fastening together t
Plates, the
secured between the two 94" 24" Strip Plates by 1" X1” Angle Brackets, To the ends of the Double Angle Strips 2 the 124" Flat Girders are bolted.

Two 94" % 24" Strip Plates are then bolted across the faces of the Flanged
ends being jeined by U-Section Curved Plates, A 55" Flat Girder 1, to which are fastened two 54" x 4” Double Angle Strips 2, is then

(Continued on next page)
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The two 34" compound flat girders of the cantilevers are joined by the upper compound strip of the centre span cons'rsting. of
wwo 74 Strips and a 4" Curved Strip, The compound strip is supported from the roadway of the bridge by a Iattice-work of Strips,
and the two sides are connected by two compound curved strips, each of which comprises two 4" Curved Strips

overlapped five holes

The two outer piers are built up by joining the ends of
two flat plates, each comprising two 55" x3%" Flat
Plates overlapped cne hole along their sides, by
S 14" and 447 x 24" Flexible Plates. A 44"
Flat Girder and a 44" compound flat girder,
comprising two 24" Flat Girders overlapped
one hole, are then fastened to the
upper end of the pier by Angle Brackets,
as shown in Fig. 10.4a.
The roadway of the bridge is
fastened to the pier by a 23" x 4"
Double Angle Strip, which is bolted to the top
of the pier but spaced from it by two Collars. Fig. 10.4c
The ends of the Double Angle Strip are
fastened to the two 244" Angle Girders 3
(Fig. 10.4c) bracing the underside of the
roadway.
Two Angle Brackets 6 (Fig. 10.4a) also are balted to the Flat Girders at the top of the pier and they are fastened to the Double Angle Strips 4. The Double Angle Strips are secured
in position underneath the roadway of the bridge, in the positions shown in the general view of the madel, by 1°x 4" Angle Brackets.

To complete the centre span a 44" Angle Girder is bolted vertically to each of the ends of the two main girders of the roadway. Two Double Brackets, their ends overlapping,
are fastened to the upper end of each 44” Angle Girder, as shown in Fig. 10.4b.
. 10.4b The two approach roadways to the bridge can now be constructed. To the lower end of each 44" Angle Girder mentioned above an 184" Angle Girder is secured by a

1% x1” Angle Bracket.
Pairs of the 184" Angle Girders at each end of the bridge are joined by two 54" compound girders, each of which comprises two 3" Angle Girders overlapped one
hole. The two sections thus added are filled in by 124" x 24" Strip Plates,
The outer ends of the approach roadways are supported by 74" Angle Girders and 74" compound girders, formed by 44" and 34" Angle Girders, from two piers
consisting of 55" % 24" Flanged Plates. The 74" Girders protrude 1" above the level of the sides of the approach roadways and between their upper ends and
the posts at the outer ends of the cantilevers, are fastenad 124" Strips, which form railings. Cord is threaded through the 124" Strips and the Angle
Girders forming the sides of the roadway.

When the bridge is completed it is a good idea to fit it with Hornby railway track as shown in the main illustration, so that it can be used as part of a
railway layout. The rails should be bolted securely to the Strip Plates of the roadway to prevent vibration as the train passes over them.

The realism of this Meccano

The Quebec Bridge carries the trans-continental line of the Canadian National Railways over the St. Lawrence River, reducing the distance
between Halifax and Winnipeg by 200 miles, It is one of the three greatest examples in the world of the cantilever type of bridge, the other two
being the Forth Bridge in Scotland and the Blackwell's Island Bridge, New York. OF these three, the Quebec Bridge is the largest, |t has a total
length of 3,240 ft., and over 66,480 tons of steel and 106,000 cu. vds. of masonry were used in its construction. The length of the main span from
centre to centre of the cantilever towers is 1,800 ft., and the length of each cantilever span is 580 ft.  The suspended central span is 640 ft. long.

The history of the building of Quebec Bridge is a thrilling one. The first bridge was attempted in 1899, and was designed to provide a single
deck 150 ft. wide accommodating a road, two pavements, two tramways and two railway tracks, Work progressed well until the south anchor
arm and about one third of the cantilever span had been completed. Then came disaster, for on 29th August, 1907, the compression chords of the
anchor arm gave way under the strain. The entire cantilever collapsed, falling into the river and along the bank, and of the 86 men working on it
at the time only 11 survived. il

In face of this overwhelming disaster it seemed as though the Quebec Bridge scheme was doomed, but although the engineers were greatly
dismayed by the catastrophe they were not defeated, A few years later a second attempt was made to bridge the St. Lawrence at this point, and
although work was again held up by the collapse of the centre span, the bridge was completed successfully and the first train passed over it on the
3rd December, 1917.

model, and of many others,
can be greatly increased by
the addition of Dinky Toys
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10.5 SPORTS MOTOR CAR
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The chassis consists of two side members1 each made by joining two compound
toform a channel section girder.  The compound angle girders consist of 124" Angle

This model is a realistic reproduction of a modern four-seater sports car and it incorporates all the main features of its prototype,
It is designed on the unit construction principle, and the bady can quickly be removed to

reveal the vario arts of the mechanism.

1 Flat Brackets
s extended by a 34" and a 44" Angle Girder

respectively. The side members are joined at the centre by a 54" Angle Girder 2, which is braced by two 44° Angle Girders bolted

i
bers and to 17 Triangular Plates bolted to Angle
tional strength is supplied by 54" Strip 3, to which
" Strip is bolted but spaced from it by Washers. This serves
also as a support for the driving unit. At the front end:the side
members

connected by a compound girder made by over-

lapping a 24" and 2 34" Angle Girder by three holes,

At the rear the chassis is extended by a Formed Slotted Strip
and two 24" small radius Curved Strips. To these Strips are
bolted a 35" Angle Girder onane s and two 24" Angle Girders 4
overlapped by three holes on the ot side.. The Angle Girders
on both sides are joined by 2 5" ccmpeund girder, The front of
the thassis is extended by two 54" Curved Strips and a 54" Strip,
a 2" Strip being bolted to the latter to form the bumper supports.

The front springs 5 are of the semi-elliptic type and are built
as follows. A 64" compound strip, a 54, a 45", 2 34" and a 24"
Strip, are curved to shape and are joined together by passing a 3"
Bolt through their centre hales and through the end plain trans-
verse bore of a Coupling, locking the Coupling in place by a Nut

(Continued on neat page)
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and then serewing a Collar on to the shank of the Bolt by its tapped hole. The Coupling forms the bearing for the king pin. Thn. on its inner end. The 14" Pulley and Bevel Gear are free — 34 35
}oringi are attached to the chassis by Double Brackets, the rear Double Brackets being held on a §” Bolt lock-nutted 'Eo th; chassis. on the Rad, The unit is inserted in one of the Boiler Ends
The front Double Brackets are pivoted on a 64" Rod that passes also 1hrc.ugh two Double Brackets bolted to the 5§” Strips of the and a 44" Rod carrying 3” Contrate 37 is inserted into the
chassis. The Redis held in place by Collars. other Boiler End. Collars, fromwhich the grub screws have
The Ackermann steering mechanism is shown in Fig. 10.5c.  The Collars attached to the §” Bolts holding the leaves of the springs been removed and replaced by the special _short ones
are joined by 3 compound rod made by connecting a 24" Rod to 2 3" Red with a Coupling. This forms the front axle. A 1" Red T supplied, are carried onlthnse Rods next to the Face Plate in
[_‘,r‘l‘l)ﬂ.nﬁ a Coupling is passed through the plain end transverse bore of the Coupling bolted to the springs and is held in place by a order to hold the EX.I::: in place fhrn th':rro;a:E lwhe-:ls are
Collar. A2 Rod ic held in the Coupling carried an Rod 7 and on this Rod Is fastened a Face Plate and two Spring Clips to form the ﬁncd.. The fourth 2% Strip that joins the Boiler E.nds is
ctub axle assembly. A1” x 4" Angle Bracket is bolted to each Face Plate, the two being joined together by a tie-rod 8, which is made by spaced from them by a Washer at each end. A Universal

extending & 54" Strip with a 27 Slotted Strip, The tie-rod is lock-nutted to the 1" 4" Angle Bracket, and the track rod 9
is connected as shown. The track rod is attached piyotally toa Boss Bell Crank fastened on a 24" Red 10, The Bell Crank is
spaced from the chassis by Washerg, and the Rod 10 carries at its upper end a 3" Bevel Gear (Fig. 10.5¢). 7

The rear springs 6 consist of a 54", a 447, a 24" and a 14" Strip, gripped at the centre by two Belts. The springs are 8
| at one end to the Angle Girders of the chassis and their other ends are left free in order to allow the back axle and
ontial to be fitted.

a g

The differential and rear axle are shown complete in the chassis and also in an exploded view (Fig. 10.5k). Boiler Ends
joined to Face Plates by 24"x ¥
Double Angle Strips form the casing,
the two parts being joined by 2"
Strips. The 14" Bevel Gear 34 is
fitted with tw
carries a Collar.

" Bolts, each of which
A 14" Rod 35 s

Fig. 10.5¢

Coupling 32 and a 4" Bevel Gear 33 are carried
on a 14" Rod, bearings for which are provided by
the 2" Strip and a Double Bent Strip. The
complete rear axle unit is clamped to the
rear springs by 247 Strips (Fig. 10.5e).

Fig.10.5b The next step is to build up the gear-box and driving unit. The Electric Motor is housed
in the dummy engine, which is made by bolting two 3" Angle Girders to a 24" Angle Girder
and then bolting two 54* Flat Girders to the 3" Angle Girders. The E120 Electric Motor 12iis
holted to one of the Flat Girders, the Bolts holding alsoa 347 % 247 Flexible Plate that forms the side
of the engine housing. The pinion on the Motor shaft meshes with a 50-teeth Gear 13 on the 2"
Rod 14. This Rod carries also a " x #” Pinion between two Flat Trunnions that are attached by
247 % §* Double Angle Strips to the Fiat Girders, The Bolts holding these are §7 long. "The
24" Rod 16 carries a 57-teeth Gear 15 between the Flat Trunnions.

The top of the engine housing comprises two 3" Angle Girders bolted to a 24" 147
Flznged Plate and joined at each end by a 147 % 4" Double Angle Strip.  The 24" x 14" Flexible
Plates are attached to the 13" x 4” Double Angle Strips by a 33" x 4" Double Angle Strip. The Bolts holding the top at the front end
carry also the front of the housing, which is made up of two 3" Flat Girders joined by a 24" x 4" Double Angle Strip and fitted with a
Sleeve Piece to represent the dynamo. On the rear side of the housing is an exhaust cooling unit made up from four P
Strips spaced apart on the shanks of two 4" Bolts by Washers, and attached to the housing by Angle Brackets. Tocomplete the housing
the fly-wheeland clutch casing, two 14" radius Curved Plates, are added. The clutch consists of a 14" Flanged Wheel 17 and a Wheel
Flange bolted to a Bush Wheel.

pushed throy the Collars and
“ Pinion and five Washers
for Spacing purposes. The grub
screws of the Collars are then
tig up. A 147 Pulley is spaced from the 14" Bevel
Gear by four Washers, and before tightening up the Bolts
a 5" Rod is pushed through their bosses and a " Contrate
36, spaced from the Bevel Gear by two Washers, is locked

carries

-.x

(Continued on next page)
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The frame of the gear-box consists of
two 3"x 14" Double Angle Strips bolted
together, the Bolts carrying also 14" Flat
Girders, the one at the clutch end of the
gear-box being spaced from the gear-box
by three Washers. A Coupling is held
in place by the upper Bolt (Fig. 10.5d)
to carry the reverse gear Pinion. The
rear end of the gear-box is fitted with
two Angle Brackets and two 54" Strips

Fig. 10.5d

are provided for attaching the unit to the engine. Two 1" Corner Brackets carry the
gear-changing mechanism, and a 17% 1" Angle Bracket on the same side as the Coupling
supports the driven shaft.

Theshafts in the gear-box are arranged as follows. The driving shaft isa 34* Rod 18,
bearings for which are supplied by the front end of the gear-box and part of the bore of
the £”Pinion 26. The Rod carries the clutch plate 19 formed by a 1* Pulley fitted with a
Rubber Ring. The boss of the Pulley is held in Sac Coupling 20 on the other side
of the Wheel Flange. A Compression Spring is held between the latter and Aeroplane
Collar 21, A 3" Pinion 22 and a 4* Pinion 23 are carried on the Rod inside the frame of

the gear-box, and end play in the Rod is prevented by two Collars. Driven shaft 24
carries " Pinion 25 and 4” Pinion 26, A 14" Rod is held in the Coupling fastened to the
side of the gear-box and carries a 4" Pinion 27 spaced from the Coupling by a Washer,
The layshaft, which is seen apart from the gear-box in Fig, 10.5d, is a 44" Rod and it
carries two 4" and one §” Pinion and a Collar spaced in the positions shown. The
Threaded Pin locked on Crank 29 engages between the Collar and the §* Pinion,
The Crank is fastened on a 2” Rod and the gear changing lever isa 14" Rod held in a
Handrail Coupling.  The two 54" Strips engage with the #" Bolts holding the 24 x 4" 34
Double Angle Strips carrying Rod 16.

36 [33

Thegear-box has three forward speeds, ratios 1:1 T, 1:11.and 1.7:1 and reverse, Reverse is abtained through 3" Pinion 22, " Pinion
27, the #* Pinion and tha rear 3" Pinion on the layshaft and 2" Pinion 25 of the driven shaft, First gear is obtained through +” Pinion
23, the 3" and 4” Pinions on the layshaft and 3" Pinion 25. Second gear is a straight through drive obtained by meshing the 3" Pinion
of the layshaft with the 4* Pinions 23 and 26. Third gear is obtained by transmitting the drive through 3” Pinion 22, the front e
Pinion and the 3" Pinion on the layshaft, te " Pinion 26.

The clutch operating pedal also is shown in Fig, 10.5d. It comprises a 34" Rod 30 journalled in the 14" Corner Brackets of the
engine housing and a fork made from a Coupling and two 1" Screwed Rods,  The fork engages in the narrow part of Socket Coupling 20

and Is actuated by a pedal made frem a Crank. The engine unit is
fitted in the chassis by inserting the Angle Brackets of the gear-
box between the 24" Strip and 54 Strip 3, the Bolts fastened to
the Angle Brackets of the engine housing being held by Threaded
Bosses. The cardan shaft is a 44" Rod connected to the gear-box by
Universal Coupling 31.

The radiator comprises a framework made from 44 Angle
Girders, which are joined at the bottom by a 3” Strip and at the
top by 23" Flat Girders bolted to 2* Angle Girders. The front is
filled in by four 24"x 14" Flexible Plates and a 24”x 14" Flanged
Plate, all of which are clamped in place at the centre by a 44" Strip,
two 27 Strips and a 24" Strip, The radiator is held in place by a

Fig. 10.5e

44" Rod passed through the 44* Flat 1
Girders at its sides and journalled in
Angle Brackets bolted to the chassis
Side movement in the unit is pre-
vented by using Spring Clips. The dash-board is supported
by two 34" Flat Girders, and a 24" Strip bolted to the top
of each supports a 54" x 4 Double Angle Strip and a 54"

(Continued on next page)
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(Continued from previous page)

Strip. The 54" Stripcarries the instrument boardand the Couble Angle Strip carries thedash-board.

The radiator is connected to the dash-board by a compound strip made from a 24* Strip, a 24" x 4*
Double Angle Strip and a 54* Strip.

Fig. 10.5h

The steering column 11 is an 8” Rod that pas

ses through the instrument board and is journalled in a 24" % 1" Double
Angle Strip bolted to the chassis.

The Rod carries a §” Pinion that meshes with the %" Bevel Gear on Rod 10.

Dummy accelerator and brake pedals are
fitted to the 24"x 1 Double Angle Strip. They
are formed by 24" Strips fitted with Angle Brackets
at their top ends, and are bolted together at their
lower ends but spaced apart by four Washers.
The petrol tank is made from two 54" x24"
Flanged Plates, two 44" x 24" Flat Plates and a

10.5h, and edged with Strips.

Plate.

The road wheels are now fitted.

the front wheels are free to revolve,

54" x 24" Flexible Plate, all bolted together in the manner shown in Fig.
The spare wheels are carried on a 2°
Rod locked in a Rod Socket bolted to the lower 54" % 24" Flanged
The tank is bolted to the rear end of the chassis, and the rear
springs are attached to the sides of the tank by Angle Brackets,

Boiler Ends are bolted to 3"
Pulleys to represent brake drums, and the wheels are then fitted on
the axles, the rear wheels being held firmly by their set screws while
This completes the chassis.

The next step in the construction is to build the bonnet and seat units. These are shown complete in Fig. 10.5m, and the seat unit with
one side removed is shown in Fig. 10.5g. The sides of the bonnet are made from a 54" % 34" and a 54" % 24" Flat Plate and a 54" x1 +* Flexible
Plate bolted to compound girders 40, each of the compound girders being made by overlapping two 74" Angle Girders by 12 holes. The top of
the bonnet is made from four 54"x24" Flexible Plates and a 54"x1 4" Flexible Plate, all
bolted alony the centre of the top.
by 1% 1" Angle Brackets.

clamped in place by a compound strip
In ' making the windscreen frame the Strips are used in duplicate, and the frame is attached to the bonnet

The mudguards are 124" Flat Girders bolted together at one end and at the other to a 14" Corner Bracket,

They are attached to the
bonnet by 1" 4" Angle Brackets and 1” X 17 Angle Brackets extended by 24" Strips.

The seats are built on a framework consisting of two 54" Angle Girders 38 joined by compound girder 39, which is made froma
54" and a 14" Angle Girder, and another compound girder under the rear seat. The last mentioned girder comprises a 54" and a 24" Angle
Girder. To the framework are bolted two 44" % 24", one 55" x 25" and one 54" % 34" Flat Plate. The
back of the front seat is made from three 1 #§” radius Curved Plates and two 54" X 14" Flexible Plates, andis
bolted to a1” Triangular Plate fastened to compound girder 39. The back of the rear seat is made from
two 144" radius Curved Plates and a 54" x14” Flexible Plate, A 53" Strip and a compound girder, made
from a 54" anda14” Angle Girder, are bolted to the upper edge of the back, and 24" Strips overlapped four
holes are bolted to the sides. The seats themselves are identical in construction, the front seat being
attached to the 54" x 14" Flexible Plates and the rear seat to the compound angle girder.

The sides of the body consist of a 124" x24” Strip Plate; a 54" x14” and a 24“ %1 +* Flexible Plate,
and a Semi-Circular Plate edged round with Strips of various lengths. At the rear two 24” Angle Girders
are joined by a 54" Angle Girder and are bolted to the 53" x 14" Flexible Plates of the sides.

The folded hood is next built up and belted in the pesition shown, and the body is then ready to
receive the mudguards and running boards. They
are identical in construction and each consists of a
94" Flat Girder extended by a 74" Flat Girder.  They
are curved to shape and a 94" Strip extended by a 74"
Strip is attached by Flat Brackets to one side. Each
mudyuard is extended to the rear by 54" Strips

bolted to a 24" Triangular
Plate, The running boards
are bolted to a 54" Angle
Girder that, in turn, isbolted
to the side of the seat unit.
The car is completed by
placing the body units in
position over the chassis, the
seat unit being fitted first.

Fig. 10.5m
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Parts required
50 of No. 1 3 of No. %3 %l of No. gga 1201’[\!0.1210 1?01’1\10.132
- 1B 1 . 238 — c .l y. I o
2 1. |2 81 | 3. .16 [20 . 197 10.7 GIANT LINER i
c 2a 4, . 35 2 89%a 1 . o 164 25, . 212
[ P 3 | 504, . 37 |4 8 | 2., .165 |1, , 24
5 4 18 . 3/a 8 » 90a Ty a0 g8 215
£9 5 58 5 i OB 2 » 103 8 & w188
3 6| 6. o 40 | 2. .14 |9, ,18
n: 6a| 3, , 45 2, ,103b [ 5 . , 190
‘ % 7 9 . 47a 2 » 103c 3 . 190a
6 7a|l 4, . 48 | 2., .103d |11, , 19
11 8 8 " 48a 1 & » 103e
4 g8b| 2, ., 48 | 1 , . 103f
3 9 | 2 o484 | 2 . . 103g
8 3 2 | 2 » 103h
4 3 52 2 » 103k
2 6 52a 14 # 113
.4 3 5 53 13 & 1Tic
2 3 53a | 2 . . 116
4 1 t4a | 1 . 1162
14 14 59 3 w 125
7 2 62 3 . 136
17 3
2 8
Fi 2
of 3 4
4 3 1
1
i
2
1
1
2
3

The realistic mode| liner shown on this page measures approximately 6ft. 4ins. from stem to stern, and is 1ft. 6%ins. in height from the water-line to the top of
the forward mast. Se5 o

The hull of the liner is built up on a strong framework composed of Angle Girders, and this comprises two 484" compound girders, one of which is made from
three 184" Angle Girders and the other from one 184" and three 124~ Angle Girders, These are joined at the bow end by a 6” compound girder and at the stern by a

(Continued on next paga)
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54" Angle Girder, This framework is extended to the bows on each side by a 124" and a 54" Flat Girder, which overlap each other by
three holes and the framework by five holes. A 12 24" Angle Girder bolted to each of the compound girders extends the framework
to the stern, where the 124" Angle Girders are joined by a 3 Angle Girder.

“ Flexible Plates and

From the bows to the aft funnel the sides of the hull are identical in construction and they comprise two 54" %24
eight 124" x 24" Strip Plates. The lower row of Strip Plates is extended to the stern by two 124" x 24" Strrp Platu ﬂ"ld a 5‘"
Flexible Plate, which overlap the 124" x 24" Flexible Pi_ s by five holes. The upper row of Strip Plates on the side s
view isextended by a 54" x 24" Flexible Plate, a 24" % 24" Flexible Plate, and 44" % 24", 24" x14",54" X 24" and 5
The three last-mentioned Plates can be seen clrar\y in an 10.7c. Thf_' rear side of the hull, which cannot be s
is extended to the stern by two 44" X 24" Flexible Plates, 24" x 24" and 34" % 24" Flexible Plates, and 54" x 24" and 54" X 14
arranged in that order.

Flf xrb\z Plat

The upper edges of the hull are extended by a third row of Plates to form the main cabin deck, The rear side is filled in by two
54" x14", one 43" x 24" and one 5 24" Flexible Plate, two 94" x 24" Strip Plates and one.24” x 14" Flexible Plate,
The side of the hull shown in the general view of the model is completed with three 54” < 14" ia 54"

e are bolted to the
tically.

Flexible Plate, one 94" x 24" Strip Plate a "% 24" Flexible Plates. T compnum
Strip made from four 124" Strips, and the sides are reinforced with 54" Strips bolted
The hull i

bolted to the

d round with 94" Flat Girders

one on each side of the bows
" compound flat girder is attached by
> deck is formed by a 44"

now ready to receive the decks. The forepeak, which is shown in Fig. 10.7a,

s of the hull and to the 5" Strips that form the stem. Two 14" Flat Gi i
by the §” Bolts 4, and a 2" Rod is "lamp"d between them. A 44" Angle G\ru rcarryir
Angle Brackets to the sides, and 34" Strips extended by 54" Strips are bolted to the Ang
Flat Plate extended four holes by a Flanged Sector Plate, the latter clamping two 2

The fore-deck in front of the bridge, a\aﬁ shown in Fu‘ 107a is made from
Angle Gu’dcr and is filled in with four 44" x 24" and a E ble Pla
a 34" x 24" Flanged Plate fitted with 34" x 4" Double Angle een its flanges,
edged rour‘.d with two 74" and a 54" Flat Girder, the unit can Lm Jolt to the hull.

] by a 54
rmed by
ave been

The well-deck between the forecastle and fore-deck compr
well-deck is fitted with a hatch cover m up of two 24"
being fixed in pl by the §” Bolt 6. The well-deck is he
fore-deck by a 24" Flat Girder as shown,

Strips and a 24
ching the 54" Angle

The main superstructure and
overlapping a 244" and a 124" An
filled in with six 54" x 34", four 54"

5 J} and two 43" X

Fig. 10.7b

the boat deck by Flat Brackets. Further compound girders
compound girders, and are joined at each end by a compound

ward on each side with similar compound girders, which are attached
made from 244" and 184" Angle Girders are bol the second pair ¢
girder made from 54" Angle Girders overlapped nine holes.

The bridge and forward end of the superstructure (Fig. 10.7f) is next built up. This comprises two 7"‘ Angl
two 54" % 14" Flexible Plates, the same Bolts carrying also tw ¥ Angle Girders. The last-me

compound girder made from a 44” and a 24" Angle Girder. A Flat Girder is bolted to the 3

Gi rders bolted to
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247 14" Flexible Plates form the deck behind the bridge. To the

aft ends of the 34" Angle Girders two 3" x 14" Double Angle Strips are

holted as shown. A 44" Flat Girder is attached to each 3§” Flat Girder

at the sides of the bridge by a 33" Strip, and the other ends of the 447

Flat Girders carry a 13" Angle Girder that is attached to the first Flat
Girder by a 27 Strip. The fore part of this assembly is completed by bolt-

jve compound strips in position, the strips being made from 54" Strips
lapped nine holes. The chart house roof is made from a34” x 24" Flexible
Plate edged round with two 34" and two 24" Angle Girders. The sides are 2"
Flat Girders, and the back consists of two 24" 4" Double Angle Strips. The
chart house is attached to the front of the bridge by Flat Brackets, and to the
bridge deck by 14" Angle Girders.

The three funnels are mounted on Flanged Plates, and are formed by Boilers
without Ends. The Boilers are opened out slightly and their edges are clamped be-
tween Handrail Supports and Washers 2 (Fig.10.7dj. Each funnel is raked by placing
four Washers 3 on the shank of the Bolt that holds the funnel to the Flanged Plate. The
4" Rods 1 forming the steam exhaust pipes are held to the funnets by Handrail Sup-
ports. The lower ends of the Rods pass through holes in the Flanged Plates and are held
in place by Spring Clips. A realistic appearance can be given to the finished model by
pasting bands of coloured paper around the funnels to represent the colours of a well-
known shipping company. The Flanged Plate on which the centre funnel is mounted
carries four ventilators, each of which is made by bolting two 24" small radius Curved Strips
and a Formed Slotted Strip to a Double Bracket and a Double Bent Strip, Boat davits are made
by bolting 10-24™ Strips to each side of the boat deck, and the boats themselves consist of two
24" Strips curved slightly and bolted together at one end only,  The bridge is attached to the fore
end of the superstructure by bolting the ends of the side Flat Girders to the ends of the outer compound
Angle Girders of the superstructure.

The superstructure unit complete with funnels and bridge can' now be bolted to the hull.
bridge is attached by four 31" Strips, and the upper deck by a series of 24" Strips.

The rounded cruiser type stern of the ship consists of 14#” radius Curved Plates. The lower Curved
Plate is not bolted in place but is clamped by a Nut, Bolt and Washer, insuch a mannerthat a sloping stern is
obtained. The arrangement can be seen in Figs. 10.7c and 10.7e.  The sides of the upper part of the aft end o
the ship are formed by 1247 Strips, the upper and [ower Strips being extended towards the stern by 24" Strips
and Farmed Slotted Strips. Inside the hull a 3” Curved Strip is bolted to two 4" Curved Strips, which, in turn,
are fastened to a 44" Angle Girder attached to the inside of the hull by Angle Brackets (see Fig. 10.7¢).

Thé aft deck is laid on a framework consisting of two compound girders, comprising a 124" and a 2" Angle
Girder, which are joined at the stern by a 43" Angle Girder, and at the forward end by a 64" compound girder that
serves also to attach the deck to the superstructure.

ove

The

The deck is filled in with four 54" x 24" Flexible Plates, two 24

% 24" Flat Plates and a 54" x 24" Flanged Plate, all of which are bolted
as shown in Fig. 10.7c. At the extreme stern the deck is made by
bolting a 34" x 24" Flexible Plate, a Semi-Circular Plate and a Channel
Bearing to a framework consisting of one 3" and two 4" Curved
Strips, and a 44" Angle Girder. Three dummy hatch covers are
bolted to the deck, two of them consisting of 24" x14" Fla
Plates with 24“x4” Double Angle Strips bolted between

their flanges, and the third of two Girder Brackets.

The bridge over the aft deck is made from two 53"
Angle Girders, bolted to two 54" §” Double Angle Strips
and joined together by Flat Brackets. The bridge is

supported by four 17 < 4" Angle Brackets.
The deck fittings may now be added. The forepeak
carries a capstan represented by a Socket Coupling, and
aft of the latter, two Obtuse Angle Brackets are
bolted to a Reversed Angle Bracket to provide a
cradle for the derrick boom. The fore-deck is fitted
with a winch consisting of a1” Rod in the arms of a
Double Bracket and fitted at one end with a 4"
Pinion and at the other end with a Collar., The
two port and starboard derricks in the fore
part of the ship each consist of a 24" Rod held
in the boss of a Crank and fitted with a
Swivel Bearing that carries a 2" Rod. The
stays are Cord tied to the deck and to a
Collar on the upper end of the 24" Rod.
The small wventilators between the
funnels are made by placing four Wash-
ers and a Threaded Boss on a ¥ Bolt,
locking them in place with a Nut.
The vent on the forward ventilator is a Bolt carrying three Washers, and the rear vent
is a 47 loose Pulley also mounted on a Bolt, The large ventilators are made from 34" and
3* Screwed Rods, on one of which is screwed a Coupling and a Collar to increase
its diameter, FEach of these ventilators is fitted with a cowl consisting of a 1§" Flanged
Whee| held in place by its set screw. The vents 7 shown in the general view of the
model, are Couplings mounted on Bolts and fitted with 4" loose Pulleys. Two 27
Screwed Rods carrying 3 Flanged Wheels are used for the ventilators 7 (Fig. 10.7€)
On the aft deck two derricksare carried. The post of each of these is a 24" Rod held in
a Double Arm Crank, and the jib also is a 24" Rod, which Is held in the boss of a large

Fork Piece slipped over the post.

Fig. 10.7f

The fore mast consists of two 64" Rods joined together by a Coupling, and is stepped
in a2 Double Arm Crank bolted to the deck. The upper Rod carries a second Coupling,
in the longitudinal bore of which twe 27 Rods are fixed to form the crosstree. Three
Collars also are mounted on the Rod, one below and two above the Coupling, to carry
the rigging. The derrick is a 64" Rod, mounted in a Rod and Strip Connector. The
crow's nest is a Chimney Adaptor, attached to the Coupling but spaced from it by
two Washers.

The aft mast is.an 8” and a 44" Rod joined by a Coupling, and is stepped in a Rod
Socket. It carriesaFork Piece fitted with a 3" Rod, The method of rigging the masts
and derricks will be clear from the illustrations. Realistic code flags can be painted on
paper, then cut out and attached te Cord.

Fig. 10.7e

The anchor is a 1" Rod that carries a Rod and Strip Connector at its lower end
and a Collar 5 at its upperend. The Rod and Strip Connector is fitted with a 1" Triangular Plate as shown, and the
Collar 5 is attached to the port bow of the vessel by a Bolt passed from the inside of the hull and screwed into
the tapped hole of the Collar. Two Washers and an Angle Bracket space the Collar from the ship's side.
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10.8 MOBILE WORKSHOP

IH.Or o

The
Girders

channel section members of the chassis (Fig. 10.8g) are built up from Angle
connected by Flat Girders
beolted together to form a U-section girder

The rear axle unit is made from two 547 Angle
Duplicated 54"
leaf springs, which are bolted to each end of the girder. The Bolts 1 carry Angle
The axle 2 is 2 63"
Rod, at each end of which is locked a 3" Pulley fitted with a Rubber Tyre. The
"* differential " is housed ina frame consisting of twa 24" x 14" Double Angle Strips,which
A Bevel
Gear 4 is fixed on this Rod, but the other Bevel Gear 6 is free and is kept from sliding
out of mesh with a similar Gear fixed on Rod 18 by the Collar 7. The Bevel Wheel 6
therefore doss not actually drive its shaft but serves only to maintain the centre Bevel
Gear in alignment,

Girders trips form the

Brackets that keep the springs at right-angles to the axle beam,

are held in position by two Collars 3, but otherwise are free on the Red 5.

The back axle unit is slid on to the 2* Rods 19, each of which is fitted with two

Compression Springs that act as transverse springs for the rear axle unit. The axle

unit is pivotally mounted on the 3" Rod 20, which passes through the end holes of the

24" 1" Double Angle Strip and through holes of the axle beam in line with the shaft 17,
kept in position by a Cord Anchoring Spring and a 4” Bevel Gear.

This Rod is

The Motor 8 (Fig. 10.8f) has a Waorm locked on its driving shaft and this meshes with the 2" Pinion 9
on the 5" Rod 10. Rod 10 is free to slide endways about }” in its bearing, and is so adjusted that the +*
Pinion 11 may be engaged either with the 4” Pinion an Red 13 or the 57-teeth Gear on Rod 12, A 24" Strip
is overlapped two holes with 34" §” Double Angle Strip 14.  The lever thus formed is then pivoted on
a Bolt 15, which is lock-nutted to an Angle Bracket bolted to the side plate of the Motor, The turned-
up end of the Double Angle Strip engages between the " Pinion 9 and the 4" Pinion 16. The latter does

not mesh with any gear.

The other end of the gear-change lever is clamped between two 24" Strips 30, which retain it in any
position in which it is placed. The Rod 12 transmits the drive through a Universal Coupling to Rod 17

which has at ene end a 4" Pinjon thet engages with the 57-teeth Gear on 24" Rod 18.

The other Rod 13 transmits the drive to the various machines in the workshop through the Rubber
Driving Band, which passes around the 4" Pulley fixed to its rear end.

The front axle unit also is shownin Fig. 10.8g. It comprises two 5" Rods fixed to the front springs by
Couplings held by Bolts 21 (Fig. 10.6f). The ends of these Rods are connected by further Couplings, through
the centre transverse bores of which are passed a 1" and a 14" Rod 22. The 14" Rod carries a Crank, a
Coupling and a 50-teeth Gear, and the 1" Rcd carries a Crank and a Coupling. These two Cranks are
connected by a 5" compound strip made from two 24” Strips and a 44" Strip. The Bolts 23 are lock-nutted.

The steering mechanism can be seen in Fig, 10.8e and does not need description.

(Continued on next page)
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(Continued from previous page)

The framework of the body and the parts used for panelling it, also are shown in the
illustrations. The side members of the roof are each made from a 244* and 2 124" Angle
Girder overlapped 11 holes. A 124" Angle Girder 24 (Fig. 10.8a) under the right-hand
side éumber provides bearings for the shafting, which consists of two 8" Rods.

The centre platform is 124" long and 74" wide. Two 124" Angle Girders form the
main side members, and the centre is filled in with two 34" % 24" Flanged Plates, one
54" % 24" Flanged Plate, two 54" x 34" and one 54" x 24" Flat Plate, in the manner shown.

The air compressor storage cylinder 25 is made from a 24" Cylinder, and a Single
Bent Strip is opened out slightly and bolted to one of its centre holes. A Collar bolted
between the arms of the Single Bent Strip forms a bearing for one end of a24" Rod.  Two
Woashers are used under the head of the bolt to prevent its shank extending into the bore
of the Collar. A Flat Bracket bolted to the 14" Flanged Wheel by its slotted hole acts
as a bearing for the other end of the Rod. A Worm is fastened to the top of the Cylinder
by a 3" Bolt passed up through a hole in the Single Bent Strip. and then locked in the
Worm by a grub screw. This Worm represents the pump cylinder.

Fig. 10.8¢

The large bench lathe is made up from three 54" x §” Double Angle Strips joined across
at their ends by Trunnions. Four 24”x 4" Double Angle Strips bolted two at each side of
a 24" x 1" Double Angle Strip represent the tailstock. Two Boiler Ends are bolted 4" apart and
the space between them is filled in by two Formed Slotted Strips. This structure represents the
headstock gear-changing housing.

The forge 26 is fastened to the floor of the workshop by a 3" Screwed Rod passed through
the centre hole of a Boiler End.

The workshop includes also a grindstone machine 27, which can be seen on the left in Fig.
10.8c. This consists of a £ Pinion and a 1" Gear mounted on a 14" Rod, which is supported in
the end holes of two 14" Strips fixed to a Sleeve Piece fitted with a Chimney Adaptor. This
unit is then placed on a 14" Flanged Wheel and a Wheel Disc as shown, and the whole is fixed in
position by a 37 Screwed Rod, which passes through the centre of the Sleeve Piece
and the Chimney Adaptor and is locked in place by a Nut below the floor.

The construction of the radial drilling machine 28 (Fig. 10.8¢) is
very simple. The horizontal arm that carries the drilling head
is a 24" Rod, which bears at each end a Small Fork Piece. The

(Continued on next page)
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10.8 MOBILE WORKSHOP
—Continued

Fork Piece at the inner end is used to
attach the arm to a vertical 34" Rod
fixed in a 14" Contrate Wheel as
shown, The attachment is made by
passing Pivot Bolts through the arms
of the Small Fork Piece into a Collar
and securing the arms in place by
lock=nuts, This Collar is free to
swivel on the 34" Rod but is held
between a Collar and Spring Clip,

The drive to each machine is
taken from the overhead shafts by
Driving Bands of suitable length,

Fig. 10.8¢

The Bolts 29 that carry the hinged
flaps enclosing the sides of the vehicle
are |ock-nutted.

Fig. 10.8e
Parts required

24 of No, 1 2 of No. 13 1 of No. 28 1 of No. 57b 17 of No. 111 1 of No. 168a
5 & 5 A3 4 , ., 13a 1 o o 23 24, , 59 11 ., . 111a 2w an 11O
4, . 1b 4, 14 3 30 4 5 o 62 2% 4 5 Mic 2 5 R

33 5 2 4 , 15 1 . 30a Z . a B2b 2 w014 1 5 4 185
7 2a 1 & 15a 1 . 30c 8 & s B3 Z & 5 TS5 2 ., ., 186

14 , 3 1 . . 15b 1T, 31 2 o o 04 1 . . 116 1 . . 186b

12 ., ,, 4 S o o 18 2 o o 32 6 , , 69 2 . . Méa 1 . . 186c

20 , 5 3 5 % 162 9 ;5 35 4 5 oW 70 4 , 5 120b 1 ., , 186d

0 5, & 6 4 , 16b 648 ,, 37a 2 4 77 Z2 o oo 124 1 & o 8%
3 ba 6 ., 17 600 ,, 37b 1w s 48 2 5 4 125 4 . W 188
4 7 6 , , 18a 13 5 o 38 1T, » 80a 7 w126 12 % 5 187
4 7a 4 , . 18b 1 o 40 1, ., B80c 3, ., 126a 12 , . 190

i [ 8 6 ., 19b 2 44 2 5w B9 s o 138 4 , , 190a
b a4 8a 4 , 20 1 45 8 & oa 99 % w5 136 12 & w2
4 ., » Bb 2y 20a 2 4 44 2 5 o5 94 1 & . 136a 2% & 5092
12 ., .. 9 4 , 20b 2 n 47 4 ., . 96 T o 140 2 4 w196
B 9a 2 o 2 3 48 2, ., 96a 3., . 142 12 . = 197
6 , 9b 7 72 10 , . 48a T w0 0 102 6 , , 142b 12 , ., 200
4 5 9 2 22a 4 , 48b 4 , 103 2w @ 4k 1 & . %213
8 . 9d 3 23 2, 4 48c 4 » 5 1032 T o 160 4 & w204
2, e 2 . 23a 4, 48d 2 , . 103c 6 5. w1622 2w w218
4 9f 4 24 1 50a 2, , 103d 1, . 162b 2 . .26
7 10 1 1S 25 1 % &% 5 2, , 103e 2, ,163 3 oo 2ia
g . 11 6 . 26 3w w0k 4 4 w0 103fF 3., .64 6 . w219

46 5 w0 12 1 » 26a & 52a 1 5 a 193h 1 5 5 165 1 E120 Electric
21 12a 1 . 27 S 5 » 53 3, . 103k 1 % u 166 Motor

10 . ., 12 2 . 27a 4 , , 53 4, , 108
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10.10 CABIN MONOPLANE
Parts required :

9 of No. 1 46 of No. 37a

6 e 1A | 74 38

B s ol 1 . 48a
36 5 o 2 5 % & 48

BN c2al By, e 524

A A 3 g 53a

s (12, . 159
W o i 5 4 g2p | 1 0of No.155a
(A 5 63 | 3 » »162

& o i 6a 3, 70 2 5 4 163 The nose of the fuselage is filled in by a 34" x 24"
S T 7, 80a 2 . . 164 and a 24" x 24" Flexible Plate. These two parts are
E o 1 5 o T86 joined by an Obtuse Angle Bracket and are
200, . 10 2 5 4w 80 ) 187 strengthened along their edges by two 34" Strips and
SR R 2 w B = two 3" Formed Slotted Strips, the whole unit being
G Ui 4 . . B9 10 , . 188 fastened to the sides of the fuselage by Angle Brackets,
12 » 189

4., » 120 6, . 8% The radial engine, which is shown separately in
TP e 4 ., » 8% Fig. 10.10a is constructed by boiting a compound
iy 13 10 ; + 90 plate 9, comprising six 5§"x 14" and two 24"x14"

15b
16
16a
17
20a
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The illustration on this page shows a civilian cabin monoplane of the mid-wing type. It has a total length of 3 ft, and a wing span ar

4 ft. 6 in. and the propeller is driven by an Electric Motor inside the fuselage.

Each side of the fuselage consists of a 53" % 34" and a 51" x 24" Flat Plate, two 124" X 24" Strip Plates, two 54" % 24" Flexible Plates
and'a 54" x 14" Flexible Plate. These Plates are bolted together as shown, in the main illustration, and are strengthened along their lower
edges by a compound 243" strip 1, and along their upper edges by a compound 29" strip. The strip 1 comprises a 124", a 74" and a 54"
Strip, and it is extended forward by a 55" Curved Strip, which is connected by a 24" Cranked Curved Strip to the 29" strip. The latter
strip is formed by two 124" and a 547 Strip. The two sides of the fuselage are bolted together at the tail, but are spaced apart at the
forward end by a 34" Angle Girder. In the centre of the fuselage the two sides are braced by a 24" % 4" and a 34" % 4* Double Angle Strip
as shown in Fig. 10.10c.

Immediately behind the cabin the fuselage is covered in by four 54" x 24" Flexible Plates, curved to shape, and these are extended
forward by a 54"x 24" and a 34" x 24" Flexible Plate overlapped one hole to form the roof of the cabin, The edges of the Flex
Plates are strengthened by 54" Strips and the upper edges of the windows are formed by compound 847 strips that are secured in positian
by Obtuse Angle Brackets. Each of the 84" strips is formed by 54” and a 34” Strip overlapped one hole, and is supported from the sides
of the fuselage by a 24", a 2" and a 14" Strip. The window at the front of the cabin is constructed by fastening a 3* Formed Slotted Strip
to the forward end of the roof by an Angle Bracket. Two 2” and one 24" Strip are bolted to the Formed Slotted Strip, and are joined
at their lower ends by a further Formed Slotted Strip.

le

Flexible Plates arranged as shown, around the flanges
of a Circular Girder 10 and a Hub Disc 11 to form the
cowling. The five cylinders of the engine are shown in
Fig. 10.10e. Four of these are built by fastening a 1~
fast Pulley, a 1" loose Pulley and a §* Flanged Wheel,

(Continued on next page)

Fig. 10.10a
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(Continued from previous page) is then bolted to the centre of the compound flat girder, in the position shown
to a 2" or a 3" Screwed Rod 15, the two 21 in Fig. 10.10c, and around the edges of this unit are fastened 54* Strips and
pulleys being spaced apart by three 24" Curved Strips (see main illustration). The completed elevators are fastened

Fig. 10.10b to the tail-plane by Obtuse Angle Brackets so that they slope upwards,

Washers, The remaining cylinder is
imilar in construction to the others

A 1" fast Pulley with Rubber Ring is used for the tail wheel and is mounted
on a lock-nutted +” Bolt 21, which passes through the end holes of two 3"
Curved Strips. The Curved Strips are bolted to the lower edges of the sides of
the fuselage.

J t that a second 1% Pulley is used
instead of the 2" Flanged Wheel, A
Double Brack

outer end of each Screwed Rod 15, and to

t 14 is then slipped on the
it a Coupling 13 is fastened by a §” Bolt. The wings, a cross-section of
one of which is shown in Fig.
10.10f, are similar in construction,
and are shown complete in the
main illustration and Fig. 10.10¢,

A 2" and a 24" Rod are locked in the end
transverse bores of the Coupling.

e by
ing the ends of the Screwed Rods through the compound plate joining

The cylinders can now be assembled inside the cowling. Thisis d
e Hub Disc and Circular Girder so that the cylinders are equal distances (Continued on next page)
-4, the Screwed Rods being fastened in position by Nuts 16. A Wheel
12 (Fig. 10.10a)is clamped between the inner ends of the cylinders
d the centre of the Hub Disc.

The Wheel Flange and Boiler End at the front of the engine, forming the crankcase and reduction gear casing, are clamped by Collars

two Collars.

on two 4" Rods 17, the rear ends of which pass through the spokes of the Hub Disc 11. The Rods are held in plac

of the Hub Disc 11, and through

The assembled engine unit is fastened in position by two 3" Bolts that pass through twe of the
a 34"x 4" Double Angle Strip bolted between the sides of the fuselage at the nose of the acroplane. The Double Angle Strip and Hub

Disc are spaced apart by a Collar on each Bolt.

The Electric Motor 18 that drives the propelleris bolted by its flanges inside the fuselage (Fig. 10.10g), The pinion on the driving shaft
of the Motor meshes with a 57-teeth Gear on a 34" Rod that is journalled in the side plates of the

Motor and carries alse a 4" fast Pulley. The 4" Pulleyis connected by a short Driving Band to a §

Pulley on the propeller shaft 19, which is formed by an 114" Rod and is journalled in a Flat Trunnion
bolted to a 34" x 4" Double Angle Strip fastened between the sides of the fuselage. At its forward end,

20 Th

ide the nose of the aeroplane, the 114" Rod carries a 14" Pulley and the propelle 0
propeller is constructed by bolting a 124" Strip across a Bush Wheel, and twisting its ends slightly to

abtain " pitch.' A 54" Curved Strip also is bolted to each end of the 124" Strip to form the curved
edge of the blade.

The tail-plane and rudder are next added to the fuselage. The rudder is formed by two 5%

i X3% ,
ne 54" % 24" and one 44" x 24" Flat Plate, bolted together as shown in the main illustration, the familiar
shape being obtained by fastening Curved Strips of various sizes around the edges of the compound plate

so formed. The rudder is bolted between the sides of the fuselage at the tail.

Each half of the tail-plane consists of a 54" x 34" Flat Plate, a 54"%x24" and a 2

Flexible

pound

and a Semi-Circular Plate, which are arranged as shown in Fig. 10.10b. The edges of

Fig: 10.10c

= 50 formed are strengthened by Strips of various sizes and Curved Strips, and it is fastened to the tail

of the fuselage by a 4% 4" and a 17 x 1" Angle Bracket. Each half of the tail-plane is braced to the rudder
by a strut, which is formed by a 3" and.a 24" Strip overlapped one hole and is secured in positicn by
Obtuse Angle Brackets. Each half of the tail-plane is fitted with an elevator, which is constructed by
bolting together a 54” and a 44” Flat Girder so that they overlap four holes. A further 54" Flat Girder
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(Continued from previous page)

The upper surface of each wing is built by bolting six 44" x 24" Flexible Plates to a 124" x 24"
Strip Plate so that they overlap one another one hole along their sides, The portion of the wing
so formed is then extended to the tip by five 54" % 24" and one 54" X 14" Flexible Plate. The
lower surface of the wing is similar to the upper surface except that a flat plate 4 and several
24" x 24" Flexible Plates are used in place of some of the 44" x 24" Flexible Plates. The flat plate 4
is obtained by removing the centre pin from a Hinged Flat Plate and using the halves separately.

When complete, the trailing edges of the upper and lower surfaces of the wing are bolted
together and strengthened by means of Strips 2 and by several shorter Strips. The leading
edges are joined by 11 U-Section Curved Plates and 18" radius Curved Plates, which are ar-
ranged so that the thickness of the wing tapers towards the tip. The required shape for the
curved wing tip is obtained with two 3" Curved Strips and a 24" Strip as shown in Fig. 10.10¢.

The ailerons are each formed by a 124" Flat Girder and a 124" Strip. At one end the 124"
Strip is bolted to the Flat Girder, but at the other end it is spaced from the Girder by a Flat
Bracket (Fig. 10.10¢). The complete aileron is fastened by Obtuse Angle Brackets in the space
left for it in the trailing edge of the wing. The wings are fastened to the sides of the fuselage by
Angle Brackets, but before this is done, the legs of the undercarriage should be fixed to thern.

An exploded view of cne of the wheels is shown in Fig. 10.10d. It consists of a 2* Pulley
complete with Rubber Tyre 8, and is locked on a 2 Rod, A Wheel Flange is fastened to one side
of the Pulley by two 3" Bolts, which can be seen in the illustration, and a Road Wheel is pressed
up against the other side of the 2" Pulley and fastened in place by locking it on the 2” Rod. The
fork for each wheel consists of two 2" Strips that are each bolted to a Trunnion. The flanges of
the two Trunnions are joined by a 34" Flat Girder, the ends of which are bent downwards as
shown in Fig. 10.10d to form mudguards. The lower end holes of the 2" Strips provide bearings
for the axle of the wheel.

Fig. 10.10d

Fig. 10.10e

Fig. 10.10f

A Double Arm Crank is bolted to the underside of the wing (Fig. 10.10f)
and in its boss is locked a 34" Rod 5. The lower end of the Rod is locked in a
second Double Arm Crank bolted to the 34" Flat Girder of the undercarriage,
thus securing the wheel to the wing, Between the two Double Arm Cranks the
Rod 5 carries a Boiler End 6 (Fig. 10.10¢c) and a Chimney Adaptor fitted with a
Sleeve Piece 7, and these represent the shock absorbing unit of the under-
carriage.

wings, and attached to the fusela

Each leg of the undercarriage is also bra
of 54" Strips, which are fastened to the undercarr
Double Arm Cranks (Fig. 10.10d).

ends to a 34" Angle Girder fastened across the fus

The forw

struts are secured to the fuselage by 1% x § Angl

When the legs of the undercarriage have been fixed in position, the wings
are fastened to the 54" % 34" and 54" x 24" Flat Plates of the fuselage by Angle
Brackets, which are arranged as shown in the sectional view of the wing Fig,
10.10f. The wings are also braced from the sides of the fuselage by struts
formed by two 124" Strips, which are bolted direct to the upper surfaces of the
ge by Angle Brackets,

Fig. 10.10g

lage (Fig. 10.10g), and the rear

Brackets.
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10.11

AIRCRAFT CARRIER

The hull of the ship is built up on a base formed by joining two compound girders1 (Fig.10.11a),
each comprising two 244" Angle Girders overlapped three holes, by 94" Angle Girders and Flat
Brackets as shown in Fig. 10.112.  Three 124" and one 94" Strip Plate, a 54" x 24" and a 24*x 24"
Flexible Plate, are then bolted to each of the girders 1 to form the sides of the vessel. The upper
edges of these Plates are strengthened by two compound 49" girders, each formed by bolting one
244" and two 124" Angle Girders end to end. Each side of the vessel is extended forward by a 94" x
24" Strip Plate, the front ends of which are joined by a U-Section Curved Plate. The 94" % 24" Strip
Plates are braced by a 44" Angle Girder, which can be seen in Fig. 10.11a.

The stern of the vessel is constructed by extending each of the sides of the ship to the rear bya
compound plate, which consists of a 45" % 24" Flexible Plateand a 34" x 24" Flexible Plate, overlapped
one hole along their sides. These Plates are then joined by four 18" radius Curved Plates and four
54" x 24" Flexible Plates, which are arranged as shown in Fig. 10.11a.

Each of the 49" compound girders mentioned above is extended inwards by five 14" Strips, to the
free ends of which is bolted a second compound girder 2, comprising two 244" Angle Girders over-
lapped one hole. The girders 2 are joined by three 94” Angle Girders, which are connected by
24" Strips to the 94" Angle Girders joining the girders 1. The space between the girders 2 and the
49" girders is filled in on each side of the vessel by four 124" Strips bolted end to end, and these form
the gun deck. The girders 2 are each extended upwards by four 124" Strips attached to the vertical

flanges of the girders by Flat Brackets,
(Continued on next page)
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(Continued from previous page)
The construction of the gun deck at the bow and stern can be seen in Fig. 10.11a. At the stern each half of the gun deck is ex-

tended by three 54" Strips, which slope inwards slightly. The wall of the superstructure between the gun deck and the flight

deck is also extended by two 54" Strips bent to the required shape. At the bow the gun deck is extended on each

side by three 54" Curved Strips, to the forward ends of which are fastened 24" Strips. The side of the flight

deck is extended forward by two 74" Strips bent to shape,

Twe guns are mounted on each side of the vessel and each Is
constructed by fastening a 27 Rod through one hole in the flange of a
Boiler End, which is fastened to the gun deck by a §* Bolt.

The flight deck is commenced by balting six 3" Strips vertically to the 49" compound girders,

in the positions shown in the general view. Two compound girders, each consisting of The deck superstructure 3 (Fig. 10.11¢) is first constructed as a
e deck ers e 3 (Fig. 10. s first constructed as 2
y B O

three 184" and a 24" Angle Girder are then fastened across the upper ends of
the 3" Strips to form the
girders are arranged so that they protrude slightly beyond

eparate unit and then bolted to the hull. The base of the s

dge of the flight deck. The two compound

structure, w of which is shown in Fig. 10.11d is

the stern of the ship, and they are joined at intervals built up by jeining the e f two compound plates, each comprising
by 124" Strips and Angle Girders. The
stern portion of the deck js filled

in by 12—=124"x24"

bolted end to end, by 1§~ radius Curved

The upper and lower edges of the compound plates are

strengthened by 124" and 31" Strips and the Curved Plates by 3"
Formed Slotted Strips. The top of this unit is then filled in by two

55" % 25" Flanged Plates, one 54" x 24" Flat Plate and two Semi-Circular

Plates, The bridge 11 (Fig. 10.11b), is constructed by fastening a 53" x

14" Flexible Plate to the front of the base and bending it to the same

sh as the 144" radius Curved Plates. The back of the bridge is

also formed by a 54"x14" Flexible Plate fastened in position by an

Angle Bracket, and the ends are filled in by two 24" x1%" Flexible

es. The roof of the bridge consists of two 44" Flat Girders over-

lapped along their sides and extended forward by a Semi-Circular

sides by 1" % 4" Anzle Brackets. A Chimney Adaptor is bo

ed to the inner side of the roof to

The control tower is built by bolting two 74" Angle Girders together (Fig. 10.11b) to form a U-section girder, Each arm of this
girder is extended by a 74" Flat
Girder 7 (Fig. 10.11¢c). The tower is

fastened to the base by an Angle

Bracket, and to its upper end
bolted a 24* Cylinder. The structure

is

Fig.10.11a

8 at the top of the control t

(Continued on next page)

5" Flexible Plates, and the centre of the deck consists of six 54" % 34" and three 53" x 24" Flat Plates, together
with two 124" Strip Plates and two 34" x 24" Flexible Plates. Eight 54" x24” Flexible Plates and various smaller Plates are arranged as

Strip Plates and six 24" x 2

shown in the main illustration to form the forward part of the deck.

Flat Girders and Strips are bolted to the flight deck, in the positions shown, to indicate the landing area. Two of the three flood-
lights mounted on the starboard side of the deck each consist of a 3” Disc, a 14" Flanged Wheel and a Whee| Disc, all of which are
fastened by a 4" Bolt to a Threaded Boss. A 3" Bolt screwed through the transverse tapped hole of the Threaded Boss is lock-nutted
in the central hole of a Double Bent Strip bolted to the deck. The third floodlight is formed by a 14" Flanged Wheel and a Wheel Dise,

which are held on a 3" Bolt screwed into the boss of a Rod Socket, The Rod Socket is fastened through the central hole of a Double

Bent Strip bolted to the deck. A 17 Triangular Plate is bolted to the extreme forward end of the deck (see main illustration) and
through its free hole is fastened a Threaded Pin. This represents the steam pipe through which, in an actual vessel, a thin jet of steam

issues to indicate to the pilots the direction of the wind.

Fig.10.11b
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(Continued from previous page)

is shown se ely in F 10.11b.
It con
Plates, the

joined by two 24" x14" Flexible

are

YL te o & o o

Plates he of the Flexible
P s are connected by a 54" x14"
Flexible Plate and two 34"x4"
Double Angle lower
Fia ate is fastened #* Bolt

to a Double Bracket secured at the
top of the control tower, the Bolt

carrying a ‘Chim

ey Adaptor on its

shank between the
the Double Brac

Rod is fa

Flanged Plate and

A 34" Screwed

by two

a hole of the upper 34”5

Plate 10 (Fig. 10.11b) and on it are

placed: a Boiler End, a Chimney
Adaptor and a 1§" Flanged Wheel,

A Coupling is locked on the upper

end of the Sc

d Rod, a 34" Rod Fig. 10.11d
Being fixed in its central transverse

e, and a 2" Rod in its longitudinal The wireless cabin is built up by joining the ends of two 24" Angle Girdars by two 14" Angle Girders. The sides of th

un
s
are extended downwards by 24" and 14" Flat Girders, and the roof is filled in by a 24" x14” Flexible Plate. The direction finding
apparatus consists of a large Fork Piece fitted to the roof of the cabin by two Angle Brackets. A 1% Rod locked in the boss of the
The signalling platform 9 (Fig.

- Fork Piece carries a Coupling. When complete, the cabin is fastened in position by Angle Brackets.
10.11b), which is fasten

tower below the The seaplane launching gear, which can be seen in Fig. 10.11¢, consists of a 4* Rod fastened by twe Collars through the side of

constructed by bolting tw the superstructure. On the outer end of the Rod is an End Bearing that is connected by 2 Spring to a second End Bearing fastened

Flanged Plates together by their 10 the upper wing of the seaplane.

flanges so that they are at right
X The si

two 13"

The fuselage of the seaplane (see Fig. 10,11d) consists of a U-Section Curved Plate, 2long the longer edges of which are balted
angles to ¢

Fig.10.11¢ the: (pl

54" Strips. The two 54" Strips are joined together at their rear ends, the Bolt holding also two Trunnions and a 1 1" Corner Bracket

representing the tail-plane and rudder. Each of the lower wings is formed by a 24" % 14" Flexible Plate, which is fastened to the side

Brack e unit is sec i
the «1* Double of the =lage by an Angle Bracket, and a 54" x 14" Flexible Plate 13 supported by two 1 4" Strips and a Double Bracket is used for
: . - eachihalfof the upperwing: The 2 247 Strip, Is mounte a 4* Bolt lock-nutted to:a s Bracket fatanad .
Strip fastened between the flanges of the lower Flanged Plate. The platform is also su ported Each funnel sach half of the upper wing. The propeller, a 24" Strip, is mounted on a 4" Bolt lack-nutted to an Angle Bracket fastened inside the

- . e, and a §” Disc and a 4" Pulley also are placed on the shank of the eprese he engine. o 24" Strips, curved sli
6 is constructed by bolting the ends of a Bailer together and pressing it into an oval shape. .and a §” Discand a 47 Pulley also placed Si Bolt to represent t ngine. Two 24" Strips, curved slightly

and secured to the fuselage by Flat Brackets and Angle Brackets, form the floats.

which are strengthened by Angle Girders and 24" Strips (see Fig. 10.11d), is then bolted to each
Is are fastened to the base by Angle Brackets in the positions shown, and to the front of each of ther When the superstructure is complete, it is fastzned to the flight deck by the compound girder 4 (Fig. 10.11d) and by a compound
- Thisis a 44" Rod that is fixed to the Boiler by two Handrail Supports. The steam pipe on the forward fu flat girder that can be seen in Fig. 10.11c.
sented by two Pivot Bolts screwed into 2 Coupling locked on the Rod. The steam pipe on the aft funnel § |

tted with a §” Bolt Really good fun can be obtained by tying 2 length of catton to 2 Bolt lack-nutted to the flight deck and gliding Dinky Toys
2wed into a Collar,

Aeroplanes down the cotton to the deck by means of the special pin or clip supplizd with them.
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AMBULANCE

Parts required

6 of No. 19 2 of No. 5 2 of No.103e 10 of No.188
2 % o 20 4 5 . 53a 4, 103f 1 , ., 189
1 . » 2a 12 , ., 59 Z w1038 8 , .19
1 & s 20b Z & o 62 3 ., . 103h 2, . 190a
i R o 2 . 62b 3w s 103k 126 7190
1 . . 23 5., . 63 NS, [ | 28 . 4 192
1 2 % 26 4 » o 10 4 , , 11a 2 . . 198
B 1 6 of No. 7a 3 of No.12a 1 ., , 26a 2w oa 3 1M o sHilc 9 , . 197
4 1a 8 8 5 . o 12b 1 i o A T2 o4 20 2w o T i o 5 198
3 1b 7 R Ba 2 & 12¢ 1 5 s 278 2 s o 30a IR [ 3 . . 199
3 2 F 8b 2 . » 132 1 o " 20€ 1 5 » 94 2 e 494 12 .5 200
9 2a 9 ., . 9 1 ., 14 2 - e 30 1 % . 95 1 o a 125 2., » 22
3 6 o W Ja T & 5 15 2 4 w3 T @ S6a 2 5 s 126a 4 ., 214
s 4 3 g-x 95 1 & =% 715b 510w 37 2 4 s 103 1 s al 127 2 . 5 25
s B T 4 & P£ T & u 167 %‘I & ;é’a 2 W W 38%@ 1 & i 15D T » 2172
. 6 B a5 9y 20 1 » o 16B 2 » = ¥ = o s 132D .
"6 |16 . . 10 3. .47 (9. o d8e (25 Jwe | gSL by || 18150 Blectic
. 7 29 . . 12 3, ., 18 2w o 48d | 2 L 5 103d | 1 Y06 etor

The chassis of the ambulance is formed by twe channel girders 1 (Fig. 10.13c),
which are each built up by joining two 245" Angle Girders by two 124" Flat Girders.
The side members so formed are joined by a 64" compound girder 2, and are extended
to the rear by two 125" Angle Gird which ov"r[m t girders 1 seven holes,
The rear ends ’1! the two 11_’, Angle Girders are j " angle girder com=
prising two 45" Angle Girders overlapped three hole e forward ends of the
side m“mbﬂrs are extended by 24" large radius Curved SIIIDE as shown in Fig.
‘IbDT a, and in the ends of these is journalled a 65" Rod that forms the front bumper

ar.

balting twa Cranks 4 (Fm 10.13a) to the
sir bosses by a Collar and a
the en bores c.’ the Couplings,
ntral bores of tt and these form the
Into the oute hole of each Coup-
on the end of which is locked a Collar. Bolts
tapped he of the Collars ca arry ly the track rod 6, which
. 54" and a 44" Angle Gird arlapped five holes, Two Angle Brackets
are ho}t .d to the track rod in the th and sixth holes from the right-hand end,
and between them engages a 45 ) '\m\n 3(rm7 A Double Arrn Crank 8
pir . d in its boss is locked a
The Rod is 104:"1'”[ d in two Flat o to the arms of the
| girder of the chassis, and forms a pivot fqr the Double Angle Strip
ment 9 is fastened to the extreme end of th= Double Angle Strip and
1" Pinion 10 on the lowe nd T‘Lh rmp column, which isan
-.l.Jl"i'luHL"I ina 74" Angle Girder b sis and also in a 17 %17
Angle Bracket bolted to the aa.shbw
\
/

#

ends uf lh(’ glr r 2 mc‘
Coupling, the Rods passing th
Twe 14" Rods are locked in t
stub axles for the
Iing

Screwed R

(Continued on next page)
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Fig. 10.13b

(Continued from previous page)

The floor of the cab and body is formed by one 124" Strip Plate, one 34" x 24" Flexible Plate and nine
54" x 24" Flexible Plates, which d as shown is Fig. 10.13c and bolted across the chassis. The sides of this
compound plate protrude 17 from the side members of the chassis, and are strengthened by 124", 54" and 43" Angle
Girders. The Electric Motor 11 (Fig. 10.13d) is bolted to the
shaft meshes with a 57-teeth Gear 12. The 57-teeth Gear is fastened on a 5" Rod, which is journal

plates of the Motor and carries alse

arrange

of the compound plate, and the pinion on its armature

ed in the side
d by Sprocket Chain 13 to a 2" Sprocket 14
on a 54" compound rod. This ro sists of a 34" and a 2* Red joined by a Coupling, and it revelves in bearings
provided by two 24" % 14" Flanged Plates fastened to the 124" Angle Girders of the chassis. The drive is then trans-

mitted by a 4" Pinion 15 on the 54" Rod to a which is an 8" Rod journalled in the two

24" % 14" Flanged Plates. Atea the 8" Rod carries two 3" Pulleys fitted with Rubber Tyres.

On the end of the 5" Red journalled in the side plates of the Motor is locked a Collar, into one of the tapped

t Bolt 18 that carries on its shank a small Fork Piece 17, A 34" Gear 19 (Fig. 10.13c),
end of 2 2" Rod 20 fixed in the boss of a Double Arm Crank, is adjusted so that the Fork
Piece 17 strikes it as it rotates, thus providing an automatic gong.  The Fork Piece is allowed a little end play so that it
does not jam against the Gear 19,

holes of which is screwed 3
which is fastened on tl

The bonnet is constructed by joining two compound girders each formed by a 7 at one end by a further 74

Angle Girder, Two 54" x 24" and one 44" x 24" Flat Plate are bolted to each compound girder
£ 2 % 2 1

main illus

sides are then extended upwards by five 18" radius Curved Plates and the top of the bonnet is filled in by two 54" % 24" Flexible

one 34" x 24" Flexible Plate, The edges of the bonnet are 3

thened by compound strips,and it is n to the cf

means of the girders upon which itis built. The radiator is formed by two 4 along th

The Flat Plates are edged by 44" Strips and 24" la radius Curved Str

front of the bonnat. A 15" Flat Girder is secured to the lower end of the radiator by a F

a +" fast Pulley fastened to the top of the bonnet by a ¥

ed to the sides of the bannet,

Each side of the ambulance is first constructed as a separate unit, consisting of Flexibls

Fig. 10.13¢, and the general view. The sides are strengthened at each end by two compound 107

trips, and along th

244" Angle Girder, and are extended forward by two 44" % 24" Flexible Plates (Fig. 10.13a) that form the door of the

side is then bolted to the Angle Girders fastened along the edges of t oor of the ambulance,

The front of the cab is formed by two 74" Angle Girders, which are fastened to the rear of the (Continued on nexi page)
sides of the bonnet by 34" Flat Girders. The two 74" Angle Girders a ned at their
centres by a 74" Flat Girder representing the instrument board, and at their
upper ends by a second 74" Flat Girder, Two windscreen w
each consisting of a 14 Rod held in a Rod and
Strip Connector, are 'fastened to the

second 74" Flat Girder.

Fig. 10.13¢
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Fig. 10.13d

(Continwed from previous page)

ition cansisting o ftwo ‘547X 24", one 54" x14”
nged as shown in Fig, 10.13b. A window space is

of the partition. The

ver end of it is fastened the dr which com-
The Plates are strengthenad on their
ck of the ambulance consists of four 44" x 24" Flexible Plates,
The right-hand door is made from three 44" x
Flat Plate being bolted to the side of the ambu-
d <et to the shank of a

}* Rod is locked in the plain bore of the Handrajl Support.

bulance is fitted out a

wn in Fig. 10.13b and Fig. 10.13g.

mpound girder consisting of two 1

nd side is made
ed 13 hol

oy three 15" Flat Girders.

5, to the si medel, and extending its horizontal

A second compound girder, consisting of two 124" Angle

hen fastened across ds of the 14" Flat Girders, and the

the two girde fled by two 124" Strips. The front of the seat consists of
" Flat Girder bolted to the vertical flange of the latter compound girder, and

by a 124" Strip.

Fig. 10.43f

two 124" Strips bolted along the 24" Angle Girders, and the centre of the stretcher is filled in by a

The stretcher is formed by two 94"Angle Girders joine

Fig. 10.13¢

The interior of the ambulance is provided with two stretcher slides or supports. Each of these consists of two 184" Angle Girders, one of which is
fastened to the side of the body, while the other is supported from the floor by a compound 84" Strip, and is secured by an Angle Bracket
dividing the driver's cab from the body.

to the partition
re provided by

7

h end by a 24" Strip.  The handle

pie

The roof of the amt

end by a compound

Angle Girders, and the roof is the front by three 1{}” radius Curved Plates,
the forward ad of which are joined by a compound 74" Flat Girder (see general view

of bulance by Fiat Brackets and

Strips and a lam ecured to it at the front,

Fig. 10.13g

83
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This Model can be built with MECCANO No. 10 Outfit (or No. 9 and No. 9a Outfits)

13 of No. 8

Fig. 10.14a

of No.

wing span of approximately 8ft., and an overall length of 5 ft.

Construction of the model is commenced by building the fuselage as shown in Fig. 10.14c. Two compound girders 2, each of which comprises a 245", a 124"
and a 94" Angle Girder, are joined at one end by a 24" Strip, and at the other end by two 24" Strips overlappad two holes.
downwards by Strip Plates and Flexible Plates of various sizes as shown in Fig. 10.14c, spaces being left for the two doors 7,
of which is similar in construction to the girders 2, are then bolted along the lower edges of the Strip Plates and joined at their rear ends by a 24" Strip.

Parts required
20 of No

10.14 BOMBER AND TRANSPORT AEROPLANE
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i < 2 4 5 w9 T w202 2 i & S 8 » 20 4 5 51558 12 , 5 200
6 . 2a 1, » 9b 2w = 2 4, . 5 8 ., . 9a 4, ., 162 4, 24
A255 o 3 20, . 10 ¥ oy R 6 .5 wm Dda 10 » 9 2., 179 12 4w 215
5 » » 4 T o 13 2 5 o 24 2, ., 53 T 5 w952 T 5 5188 1 E120 Elec-
3 » w B 2. » 13 2w w2 4, ., 53 1, » %a 10 , , 189 tric Motor.
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2 4 w63 Zowm @ 16 2w B9 14 5 " 59 12 & &' 11E 4 , » 1902
8 5w 5 o w6 600, ., 37 7 » » 63 2 o 114 10 , . 191
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The model shown on this page represents a modern high-speed night bombing and troop carrying asroplane of the cantilever low-wing monoplane type. Ithasa

Each compound girder is then extended

Two compound girders 1, each

(Continned on next page)
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(Continued from previous page)

Each of the two doors 7 set in the
sides of the fuselage are formed by bolting twe
3" Strips and two 2" Strips around a 24" x 14"
Flanged Plate. The Flanged Plates are fas-
tened to the sides of the fuselage by Hinges
(Fig. 10.14b.)

The top of the fuselage is next filled in by
17-54" % 24" Flexible Plates, which are bent to
shape and bolted between the compound
girders 2. The Plates are reinforced by three
124" Strips. The sides of the fuselage are
joined at the tail by a 44" x 24" and a 24" % 24"
Flexible Plate overlapped two holes, The
edges of the latter Flexible Plates are braced
by 3” Formed Slotted Strips (see Fig. 10.14e),
the upper pair of which are connected to the

Fig. 10.14b

top of the fuselage by a 44" Strip suitably bent
Two 54" Strips are bolted to the second hole from the upper end of the 44" Strip and are
curved so that their lower ends protrude into the fuselage.

to shape to form the rear gun turret,

The nose of the fuselage is built on four 124" Angle Girders and two 74" Angle Girders, the latter being bolted to the compound
girders2, A 124" x 24" Strip Plate is bolted
to each sideof thenosebetween the 124" Angle
Girders, and its upper edge is extended
by two 54”"x24" Flexible Plates. Another
5473

5 24" Flexible Plate is curved into a semi-

O R R U KON N N R R RN SO % 3 )

circle and is bolted across the forward ends of
the Strip Plates to form the curved top just
forward of the pilot's cockpit. The top of the
cackpit is covered in by-a 54" x 24", a 54" x 14,
245" X 24" and a 54" x 14" Flexible Plate, all of
which are held in place by 54" Strips. The
cockpit windaw is edged round with a 3” and
two 24" Strips, the last-mentioned being
balted to a 3" Formed Slotted Strip, The
#indow is divided by a 2" Slotted Strip suitably

The nose of the machine is completed by bending a 54" x 24" Flexible Plate to shape and bolting it to the 124" Angle Girders, the
upper and lower edges of the Plate béing strengthened with 3" Formed Slotted Strips. The gunner's turret is made by bolting two
34" Strips, one 3" 5trip, and one 3" Formed Slotted Strip to a 54" Strip. The lower end of the 54" Strip is clamped inside the fuselage
by a Flat Bracket.

The wing of the aeroplane is accommodated in a space left for the purpose in the centre part of the fuselage. At this pointa
124", a 54" and a 34" Strip are bolted to the Plates.

The tail unit is of the monoplane type with two vertical rudders, and is shown in détail in Figs. 10.14b and 10.14e. Each half of
the tail-plane comprises a frame made by bolting two 124" and a 94" Strip to a 74" Angle Girder 8. The ends of the outer Strips are

joined by a 54" and a 24" Curved Strip, and the frame is then filled in with three 54" x 34" and two 44" X 24" Flat Plates, the tip being

completed with a Semi-Circular Plate,

Each of the vertical rudders comprises a 54" Angle Girder 9, to each end of which is bolted a compound’ strip, that at the rear
being made with a 54" and a 2” Strip, and the front one with a 54" Curved Strip extended by a 24" Strip. In a position five holes from
the rear end of the 54" Angle Girders is bolted a 74" Strip that serves to support a 24" large radius and a 24" small radius Curved Strip,
The frame thus formed is then filled by a 54" % 24", a 24" x 24" and a 54" x 14" Flexible Plate, and a Semi-Circular Plate, but in the
other frame a 24 14" Flexible Plate is used instead of the 24" x 24" Flexible Plate. Each rudder is bolted to the tail-plane 11
holes from the inner end, and the halves are then bolted to the sides of the tail of the fuselage. The struts that brace the tail-

planes are formed by a 74" Strip and a 74" compound strip respectively.

The wings are each built up on a cantilever spar made from two compound girders 11 and 12 built as fellows. In the right-hand
wing (Fig. 10.14f) one compound girder is made by overlapping an 184" Angle Girder seven holes with a 243" Angle Girder, and the
other is a girder of similar length made from a 2447, a 124" and a 54" Angle Girder. The girders are bolted together at one end and to
a 14" Strip at the other end, To the broad end of the spar is bolted a 94" Angle Girder 14.  The trailing edge of the wing is a 37%
compound strip 13, made from three 124" and one 3" Strips,

(Continued on next page)

Fig. 10.14d
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The leading edge of the wing is made up, starting
from the fuselage end, of three 45" X 24" Flexible Plates, six
148" radius Curved Plates, and six U-Section Curved Plates, a
space being left in the leading edge to accommodate the engine nacelle.
The remainder of the wing is made up of five 124" x 24"and two 94" X 24*
Strip Plates, two 54"X%24", one 34"%24", one 44"%24", three
55"x14" and four 24"x14" Flexible Plates, bolted as shown. The Plates
are reinforced on the underside by Strips and Flat Brackets, The wing tip is made
with a 53" and a 25" Curved Strip, and the two 24" x 14" Flexible Plates of the tip are clamped
in place by Flat Brackets.

The spar of the left-hand wing is made from two 184" Angle Girders, each overlapping a 244"
Angle Girder by seven holes. The leading and trailing edges of the wing are built up in a similar manner to
the right-hand wing. The wing is filled in with the same number of Flexible and Strip Plates as the right-h
wing, but six 24" x 14" Flexible Plates are used.

and

The wings are joined together by bolting the 124* Angle Girders 15 to each wing. The forward Angle Girder is
bolted teo the main spar, and the rear Angle Girder is bolted in a position six holes from the farward end of Angle Girders 14.
They overlap the wing 16 and 17 holes respectively. The Angle Girders 15 are overlapped with the corresponding Angle Girders
on the other wing, the Bolts holding also an E120 Electric Motor 10 (Fig. 10.14a),

The' wing is now ready to receive the engine nacelles. These are identical in construction, and one is shown in Fig. 10.14z with the
landing wheel removed in order to reveal the arrangement of the propeller drive. A box-shaped construction is made by bolting a 24" x 24"
Fiat Plate to the forward ends of the 54" x 24” Flanged Plates 17 and a 34* x 24" Flanged Plate to their rear ends.
X 24" Flat Plate carry also 2 44" x 23" Flexible Plate that serves to streamline the nacelle into the leading edge of
the rear by a 54" x 24" Flexible Plate and a 44" x 24" Flexible Plate, one boited to e

Fig.10.14f
The upper Bolts holding the 25

the wing. The nacelle is extended to

ach side of the nacelle, their other ends being gripped between 24*
Strips. A Boiler End 18is bolted by 1* Bolts to the forward end of the nacelle, care being taken to align the centre hole of the Boiler with that of the
Flat Plate, as the holes in these parts provide bearin

gs for the propeller shaft. The pant, or landing wheel casing, is made by extending the nacelle down-
wards with two 24" < 2" Flexible Plates, one being balted on each side of the nacelle. Flat Trunnions are balted to the last-mentioned Plates and the
nacelle is edged round with Strips and Curved Strips as shown.

The propeller shaft 19 is an 84" Rod that carries inside the
nacelle a Coupling 21, which is free to revolve on the shaft but is
held in place between 14" Contrate 22 and a Collar. At its forward
end, cutside the nacelle, Rod 19 carries five spacing Washers, the
propeller and eap, and a Collar. The propeller is a 94" Strip bolted
across a Bush Wheel 20, its ends being widened with 4° Curved
Strips to form the blades. The cap is a Boiler End, held against

Fig. 10.142

the propeller by the Collar.

A 27 Rod carrying Universal Caoupling 23 at its outer end is
journalled in the centre plain bore of Coupling 21. The Rod
carries a 3" Pinjon, that meshes with Contrate 22, and is held in
position by a Collar. The axle of the landing wheels is a 4" Rod
that carries two 3" Pulleys fitted with Rubber Tyres.

The complete nacelle is bolted to the wing as follows. The
44" % 24" Fiexible Plate is inserted between the main spar and Strip
Plates of the wing and is held by Bolts. The Flanged Plates 17 are
bolted to the main spar in the sixth hole from their forward ends,
9 and the 34" % 24" Flanged Plate is bolted to the rearAngle Girder 15,

The wings can now be fitted to the fuselage. The 124" members of compound girders 1 are removed and the centre section of

the wings is placed in the gap in the fuselage. The 124" Angle Girders are then bolted into position again, and Angle Girders

14 are bolted to them in the fourth hole from their rear ends. Angle Girder 16 (Fig. 10.14a) is theh bolted across girders

1, and the ends of the main spars of the wings are bolted to it as shown. The forward ends of Angle Girders 14

are bolted to the side of the fuselage.

The drive for the propellers is taken fram a #” Sprocket on the armature shaft of the Motor 10
toa 14" Sprocket on the 13" compound rod 24, which is held in Universal Couplings 23.

The accessories can now be added to the fuselage. Underneath the fuselage is a

gun turret, which on tl

e actual machine may be drawn up into the fuszlage
when not inuse. It is shown in Fig. 10,14g, and s made by bolting
four 23" x 4" Double Angle Strips to a 2" Pulley 3. The twin
guns 5 are 24" Rods gripped in the end transverse bores of a Coup-
ling, which is mounted on a 2" Rod held in the boss of the Pulley.
The turretiscarried on a 54" Strip 4 bolted diagonally to compound
girders 1,

The guns in the nose and tail turrets are 3" Rods held in
Couplings mounted on a 34" Rod. The Rod is mounted in the
fuselage by gripping the 24" Strips joining the Angle Girders 1
between 17 Pulleys fitted with Rubber Rings. The tail wheel
consists ef two 14" Pulleys mounted on a 24" Rod journalledin two
Trunnions. Under the nose is the strut carrying the pivot head
of the air speed indicator. It is made by fitting a Coupling
on the end of a 24" Rod, the other end of which is-gripped in a Rod
Socket.

The wireless mast is a z4" Rod held in 2 Rod Socket, and the
ial is made from Cord and is tied to the top of the Red'and to
2 tips of the rudders. Cord is used to brace the rudders.

th
t

The model is shown with identification discs. These can be
cut from stiff cardboard and painted in appropriate colours.

Fig. 10.14g




meccanoindex.co.uk

This Model can be built with MECCANO No. 10 Outfit (or No. 9 and No. 9a Outfits)

10.15 TRACTION ENGINE
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The gear-box (Fig. 10.15d) comprises two 5§"x 3
mh\f Strips and two 53" Strips.
Rod, the 34"
af which

" Flat Plates, attached to the cab by Ar-IL Girders ‘m__ ;cmm by two 53" x 3
*Drcckct Wheel 10 is connected to 2" Sprocket 11 o Thecra nkr\haﬂ
r carwm :mror‘k >t 1‘\ and an L\,LLH"i: and [H. 3 The
haft are “Bcﬁ
and 34" Reds
Coupling fitted
1 Coupling.

The valve

B ‘t%" Idi
 Cranks

nnecting r ':d

e Ar
by 214" Rod t
vhich comprises a

> Eccentric on the cranks
Strip with a Rod

ng and is free to

ive by Sproch
The

vn apart in Fig.
are built as
" Strip Pl: ;
adius Curved

6" Cireular Pl
ntre of the

formed by
are bolted

iround the rimoft eel, T are v ed on an 8" Rod pa
through the sid

The rim of each of the front
d around a Circular Girder,

(-'r:r,: bal
is attacm—d toa3” Pu
rts‘ which serve z o of 1hr Strips to the Face P
axle is an 8" Rod in Double Brackets tha
s ._ﬁa U-section girder fnade from two 54" Angle Girders

A Toothed Dlsc and a Bush Wheel are bolted to the U-3
Bush Wheel, A Ball Casing is fitted in the Too Disc an
cradle provided for it underneath the front of th

t

ection girder and a1” Rod is locked in the boss of the
the front wheel assembly can now be pivoted to the

The model is steered by turning v rod 1-, W .nch is made from an 114" nd a 3&' Red.
rad is !"m“d wnlh Worm that " Double
Strip bol >n shown in Fig ixe ‘n‘ aﬂddCOHAl'

f Sproc ind around the uplings a d around the Toothed Duc of the front

assembly, the t

Flexible Plates, which are bolted
and 124" Angle Girders. The front
e top of the chimney is made by
vrm - Crank.

e
" Rod Hl

Fig. 10.15f

muf is supported by four 1247
It should be noted that to complete the

in addition to that containad in the Outfit, |
if desired.

model a acket Chain is required

wheels may be omitted

Fig. 10.15¢e




meccanoindex.co.uk

This Model can be built with MECCANO No. 10 Outfit (or No. 9 and No. 9a

Qutfits)

Parts required (continued)
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The illustration to the left shows a realistic
Luffing of
the jib and hoisting and lowering of the load are
controlled from the cab by means of hand levers.
The model is powered by an E120 Electric
Motor, and is capable of lifting considerable loads.

maodel ‘of a- railway service crane.

The crane truck is shown in Figs. 10.16b and
10.16e.
made from 24" Angle Girders, joined by six 54" x
33" and one 54"x24* Flat Plate, and two 547
Strips. At one end of the truck is bolted a 44" x
24" Flexible Plate strengthenedwith44"and 24"
Angle Girders, and two 24" x24" Flexible Plates
similarly strengthened are bolted to the other

It comprises two U-section girders, each

end.

(Comtinued on next page)
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The sides of the truck at the right-hand end (Fig. 10.16b) are extended downwards by compound s 2. Each of these plates

wrises two 44" % 24" and one 54" x 24" Flat Plate strengthened at the lower edge with a 124" Strip, th es being joined together at
their inner ends by a 44° % §” Double Angle Strip.  The right-hand 5§ x 34" .Flat Plates are reinforeec 1124" Angle Girder 3 (Fig. The wheels are made fror: Face .PL“ES bD“_Cd 22 thil
10.16e)anda Double Arm Crank is bolted to the Plates to form a bearing for Rad 7. A 6” Circular Pl ed on top of the truck, the Flanges, and ére moynted on 5 Roctijpurnalled in _fla_t gl
Bolts carrying five Washers on their shanks for spacing purposes. A Flanged Disc 6 carryinz Ball Casing 5 is bolted to Circular Plate 4 10. [Fhe springs On_ thebogle are c.onsiructed _Sim”arly 2
and forms the swivelling unit between the superstructure and the truck. The 34" Rod 7 passes through the centre of Circular Plate 4 _thfm used.on |‘he Talnpart ?f thetruck, A Steerfng Wheel13
and through the boss of the Double Arm Crank, and is retained in position by a Spring Clip and a Collar. A 3}" Gear Wheel is fas- iwfietmD theside ol e Sagieasshown.. “The bogje s attiched
tened on the end of Rod 7 and meshes with a Worm fixed on a large Crank Handle journalled as shown in Fig. 10.16e. to the erane truck by 14" Rod 12, which is locked in the boss of
‘ : Pulley 11, passed through the boss of the 3" Pulley bolted to

The dummy springs are each made from two 24" and one 14" Strip bent to the required shape and held together by a §* Bolt that the chassis and then fixed in place by a Collar. Buffers on the
passes through the centre holes of the Strips into the longitudinal bore of a Coupling which forms the axle box. Each spring is carried
on two 37 Bolts that are lock-nutted to Angle Brackets bolted to chassis, The axles are 57 Rods fitted with 14" Flanged Wheels,
and pass through the sides of the truck into the transverse bores of the Coupl

At the centre of the truck outrigger jacks B are fitted. The outrigzers slide underneath the crane truck and can be drawn outward. 16
The object of the outriggers is to provide additional suppart to the crane when lifting heavy loads and to reduce the strain on the
chassis. They each comprise a U-section girder 9 made from two 3" Angle Girders joined at one end by a Handrail Support. The
Handrail Support is free to slide on a 5" Red that is held to the chassis at one end by a Rod Socket. The other end of the girder is
guided by a Reversed Angle Bracket. The jack proper is a 2" Screwed Rod screwed through a Threaded Boss, which is held in place
in the chassis by two Bolts, The Screwed Red carries a §" Bevel Gear and a 17 fast Pulley as shown.

.

A 3" Pulley is bolted to the chassis below 3" Pulley 11, the Bolts carrying Collars on their shanks for spacing purposes. This Pulley
The bogie (see Figs. 10.16e and 10.16h) is built by joining two 94" Angle
ntre by two 44" Strips. ted 37 Pulley 11, the Balt,

10, each made by

provides a swivel bearing between the chassis and the bogie.
Girders at each end by a 44" Angle Girde

d near the c

To these Strips is

side members of the bogie a
A 44" Flat

carrying Washers for spacing purposes.

2 widened by tt

overlapping two 94" Flat Girders along their sides: Girdar is bolted to the 44 f the bogie.

13 12

Fig. 10,166

Fig. 10.16¢

truck are formed by Chimney Adaptors, 14" Discs and §* Discs mounted on §" Bolts, and 1 Screwed Rods,
provides a coupling attachment.

A Cranked Bent Strip

The base of the swivelling superstructure f which carries the dummy engine, gear-box, jib and boiler plant, is a platform made by
joining two 184" Angle Girders 14 (Fig. 10.16d) with three 54" < 24" Flanged Plates as shown. The 8” Circular Plate 15 is attached to the
platform by bolting three 24" Angle Girders in'the positions shown by the Bolt heads. Two of the Angle Girders are then bolted to
Angle Girders 14 and the third is bolted to a 44™ Angle Girder, which can be seen in Fig, 10.16d. The Circular Plate 15 is fitted with a
roller consisting of a Collar carried on a 3" Bolt that is Iock-nutte_zd te an Angle Bracket, Startingfrom the right-hand end the floor of
the platform is completed with two 44" x 24" Flexible Plates, two 24" x 14" Flexible Plates and a 24”x 24" Flat Plate, three 447X 24"

. FlexiBle Plates and a 54" x 24" Fiat Plate. R !
o (Continued on next page)
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Fig. 10.16d
14 &

(Continwed from previous page)

The sides and back of the cab are each built up from two 547« 24" Flexible Plates, the compound plates soformed being streng-
F 3 2 P

thened at each shorter edge by a 3
joined by Angle Bracketsanda 54" Strip. The boiler 16 is mad
holes, The boiler is bolted to the r
the sides of the cab, and forms the wate

> Girder and at the upper edge by a 54 p.* The upper front corners of the sides

two

by opening out two Boilers and overlapping their vertical
i with a Boiler End and is bolted to the 54" Strip joining

ar wall of the cab. The Baoiler 17 is fitt:

Flexible Plates bent round at each end and bolted

supply tank. The coalbunkers are 5%

to a 44" x 4" Double Angle Strip, and the complete units are bolted to the sides-of the cab. The roof supports are 24 Strips attached

itself is a compound plate made from six 547 x 24" Flexible Plates

edged with two 93", two 4
Obtuse Angle Brackets.

trips. The plate is curved to the correct shape and is attached to the roof supports by

h a Whee| Disc, and the safe

¥ valve ng carrying a Pawl|

The gear-box is shown in c alsoin Fig. 10.16c.  Two 74" Angle Girders 18 are bolted to the platform, and
The Plates are edg
a Flat Trunnions, and two 3" Curved Strips bolted in position as shown. The 74"

x 4" Double Angle Strip. At their lower ends the

to each of these are bolted th

ed with two 34" and one 74" Strip and are extended

upward at each si
Flat Girders 19 are fitted at e

de by two S

end with 17 Triangular Plate:

s,angar

joined by a3

Flat Girders 19 are lock-nutted to the rear Flat Trunnions of th ar-box, and at their upper ends they carry a 44" Rod 20. This Rod
the 13" and 2" Pulleys being spaced apart by three Washers. The
At the frant of the gear-box two 2" Triangular Plates are bolted,

and they provide bearings for a 45" Rod and 5% Rod 21.  The 43" Rod carries a2 £” loose Pulley that serves as a guide for the luffing

is fitted with two 14" Pulleys, two 2" Pulleys and a Flat Brack

Pulleys are free on Rod 20 and are held in place by Spring Clif

Cord, and Rod 21 proyides a pivot for the jib.

The shafts and gearing are arranged as follows. An E120 Electric Motor is bolted to the platform and the pinion on its armature
shaft meshes with a 57-teeth Gear 27 fastened on a 34" Rod and spaced from the Motor side plates by a Washer and Spring Clip.

Two 35" §" Double Angle Strips are bolted inside the gear-box and in their centre holes is journalled a 24” Rod fitted with a &
Sprocket 28 and a ” Contrate. Sprocket 28 is connected by Chain to a 1 Spracket on the 34" Rod journalled in the Motor side

plates. A 64"Rod 30 carries a " Pinion 29 and a 4" x 4" Pinion 31, and is arranged so that a 4” latera ment of the Rod brings

too far by Collars, and the
This |

which is bolted direct to the

either of the Pinions into mesh with the 1 Contrate already mentionsd nted from slidi

can bz reversed or the gear trains dise Crank

vo Doubl

carries a second C

arrangement is such tha

fitted on the rear end of 4* Rod 3° 10.16a) that s journallad Ir

e end of which is loch

box and the other toa 37 Flat Girder. The front end of Rod

This Bolt en

es betwe s on Rod 30, and the lever is tensioned by a [ 3and as shown in the g

complete model, so that it remains in any position in which it is set.
The gear train is continue ned on a
43" Rod 32, This Rod carri

is taken

Sprocket on the 5" Roc a Cord Anch

carries a 37 Pulley

ion on Rod 32 the drive

The R

e to move laterally 4

= 4" and one

ever 36, by the mo h the drive can be trans-

tened on the end

zither to the hoisting barrel or to t ris a Crank tensioned with a Driving Band and f2

of a 63" Rod, bearings for which are supplied by two small Fork On the other end of the Rod is a second Crank, to the end of

the arm of which is lock-nutted'a Bolt that engages between two Collars on Red 33.

(Conlinued on next page)

Fig. 10.16
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(Continued from previous page)

The drive to the hoisting barre
36a (Fig. 10.16c). The ho

Wheels. The |uffing barrel 35 also is a 44" Rod held in place by two 1* Pulleys, the drive being taken

taken

n the 17 Pinionon Rad 33 to a 57-teeth G

ng barrel is a e Piece over the ends of which are pre

from the §* Pinion on Rod 33 to a 50-teeth Gear fastened on Rod 35. A guide Pulley for the hoisting
Cord is carried on a 43" Rod journalled in the front Semi-Circular Plates.

The hoisting and luffing barrels are controlled by band brakes, the construction and ar

which'can be clearly seen in the illustrations.

The cylinder of the engi

Is a 24" Cylinder fitted with 14" Contrate Wheels and is
a Thre
s 64" Rod and is pivotally attached by a Red and Strip Connectar to a Thread

of the

ona 1" Bolt by sere
box. The pistonred

:d Boss on the Bolt's shank and lock-nutting it to the sid

n the 3" Pulley forming the fly-w

26%" compound girders, h made by ove

The main members of the jib are two 26" and 1

1 185" Angle Girder with a 94" Angle Girder. Th

des of the jib each consist of 2 26" a
i e

Strip, and at their lower ends by 224" %14 Fla

ompound girder joined at their upper ends by a 34

and a Flat Trunnion (Fig. 10.16c). The

formed is cross-braced with Strips of various

bolted as shown, and the curved upper end of the jib is formed by four 4” Cur trips and a 3" Strip.

The Curved Sir

d at the jib head by a Flat Trunnion, to which is bolted a Flat Bracket. - The

two sides of the jib are then joined together with Strips of various sizes as shown in the illustrations,

Rads 22 and 23 in the jib head are 47 and 34"

in length respectively and Rods 24 and 25 are each 24" in

length. They are fitted with Pulleys in the manner shown. The jib is pivo

ly attached to the swivelling

superstructure by Rod 21, which is passed through the 24" Triangular F of the gear-box and the

Flat Trunnions at the lower end of the jib.

The pulley block is made from tw Triangular Plates joined by two 14" §” Double Angle Strips
and two Reversed Angle Brackets, the last-mentioned carrying a large Loaded Hook. The 2" Rod 26

carries two 27 Pulleys spaced apart by Spring Clips.

The superstructure is mounted on the truck by passing Rod 7 (Fig. 10.16b) through the Circular Plate 15 (Fig. 10.16d) and
securing it in the boss of a Bush Wheel bolted to the superstructure.

The luffing Cord 37 is tied to a Cord Anchoring Spring on the luffing barrel, and then is led around its guide Pulley.  Then
itis led around the 2" and 11" Pulleys on Rods 20 and 22, and finally is tied to the Flat Bracket on Rod 20. Cord 38 is the hoisting
Cord, and is tied at one end to the hoisting barrel. It is then led around its guide Pulley in the gear-box and those at the jib-head,
Finally it is led around the Pulleys on Rods 24, 25.and 26 and tied to the Flat Bracket at the jib head

When the crane is not in use the jib rests on the match truck, an underneath view of which is shown in Fig. 10.16f. The side

members of the truck are each made from 124 Angle Girders, which are joined by 54" x1% and 25" % 14" Flexible Plates, and are
extended at each end by 54" Strips. The side members are joined together by six 54° Ang

Girders, a 547 Strip and two 54%x 1*
Double Angle Strips. The top of the truck is then completed in the manner shown in the general view of the model,

Three 124" » 24" Strip Plates are used to fill in the centre part of the truck, and they are extended at each end by twe 54"
Flat. Girders and two 54" % 24" Flexible Plates. The raised ends of the truck are each made with a 54" 24" Flexible Plate sup-
ported by two 24" x 14" Flexible Plates,

26 The cradle on which the jib rests is made by building up a framefrom 54” Angle Girders and cross-bracing it with compound
strips as shown, The frame is mounted an the match truck and is additionally strengthened by four 54" Strips. The axles are
B8” Reds, bearings for which are provided by Flat Brackets, and the whecls are 17 loose Pulleys and 1" Flanged Wheals.

%" and one 124" e Girder end to end with four 124",
one 74" and one 34" Angle Girder. The two rails are bridged at each end by a 3” Strip, and at the centre by a 3* Flat Girder.

Stops formed by Fiat Trunnions are placed at each end of the rails'to prevent the model from running off the track,

|
5

The ralls on which the model rests are each made by joining t

93
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10.17 TRANSPORTER BRIDGE
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1 , o 31 2 . . 52 4 , , 103 4 ,, , 126a |1 E120 Electric
2., . 32 6 , » 52a|4, ,103b1|2, , 143 Motor

The illustration on this page shows a working model of a transporter bridge, similar in general appearance to the famous bridge that spans the River Mersey at Runcorn. The model
is fitted with an automatic reversing movement, by means af which the car is caused to trave| from one end of the bridge to the other, pause for a few seconds, and then reverse, entirely
without attention,

The model is commenced by building the piers on which the shore towers are mounted. The top of the right-hand pier comprises two Hub Discs 21 (Fig. 10.17d) joined together by
three 124" x 24" Strip Plates and two 54" x 34" Flat Plates. The sides of the pier are made with four 124" X 23" Strip Plates, which are bolted to the Hub Disc and braced at the centre by two
54" % 4* Double Angle Strips 22. |n the left-hand pier, Circular Girders, spoked with 3" Strips, are used in pface of the Hub Discs, and to them are bolted 54" 24" Flat Plates that form part of
the top. The sides comprise two 124" x 24" and two 94" x 23" Strip Plates, and two 547 x 24" Flexible Plates. - .

The towers, one of which is shown in detail in Fig. 10.17b, are identical in construction, and each comprises four 124" Angle Girders 6. Pairs of Angle Girders are joined by 44" Strips at
their lower ends and by 14" Strips at their upper ends, and the four Girders 6 are connected by four 33" Strips bolted in the ninth holes from their lower ends. The tops of the towers are 54"
Angle Girders, pairs of which are joined by Flat Trunnions, Two towers are joined together by 124" Strips at the base, by 94" Strips at 7, and by 94" Angle Girders 8 at the top. Each tower is
capped by a Road Wheel, a Boiler End, and a 1§” Flanged Wheel, all of which are mounted on a Screwed Rod that is lock-nutted to a 14" x 4" Double Angle Strip. The towers are attached to
the pier by two Angle Brackets and two Double Brackets, The roadway between the towersisa 54" % 34" Flat Plate, which is attached by Angle Brackets to the 124" Strips joining the towers.

Each of the approach roadways consist of two 124" % 24" Strip Plates railed with 124" Flat Girders 20, Each roadway is supported at its shore end by a small pier built up on a 58" x 24"
Flanged Plate 23. _The sides of this are 124" % 24" Strip Plates curved to shape and braced with 24" 3" Double Angle Strips, the open portion at the top of the pier being filled with Semi-
Circular Plates. The pier is attached to the roadway by Trunnions.

(Conlinued on next page)
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(Contintied from previous page)

The span along which the carriage travels to and fro, comprises two 784" compound
girders 1, each made from three 244" Angle Girders and two 3" Angle Girders, The
244" Angle Girders are joined end to end by a 34" and a 3" Angle Girder so that a long
rail is obtained. Along thesz girders are d Flexible Plates of various
sizes, but at the left-hand end (see Fig. 10.17b), a 54" X24" Flat Plate and a 54" x
compound flat plate are used, The upper edges of the Flexible Plates are
strengthened with compound strips 2 made from six 124" Strips, the ends of the Strips
being joined to the girders 1 by 44" compound strips.  The ends of girders 1 are joined
by 44" Angle Girders, and the sides of the span are connected at intervals by two 45" % 4
Double Angle Strips and 44" compound strips attached by Angle Brackets and 17 %
Angle Brackets.

.. The span can now | The compound
girder ¥* Angle Girders
by three ho D
The span is 3

" Angle Girders, Th
apped twa holes, are
uter Angle Girder 8 a
One of the suspension cables 3 is made

d the other cable consists of three 124", ane
¥ Strip. The strips are attached b Obtuse
Angle Brac e towers, and by Angle Brackets to ine centre
of the span.
The mechanism for hauling the car nd fro along the s
is housed in the left- i i is wnin F 10.17
10.17b. An E120 Ele @

mount

P 7 and is st

ear Deing arrangt

m on the

of the Motor. Th Sprocket is conk ed by Chain to
Sprocket 12 on a Rod 13 (Fig: 10.17a). This Rod carries a
"Contrate. A 4" Pinionanda 4" x " Pinionfastened

on 6 7 can‘bi-'brougfht alternately into mesh with the
3" Contrate by moving the Rod to and fro. The Pinions are fas-
tened on the Rod so that about 27 lateral movement is needed to

bring each into mesh with the Contrate, Collar 16, which carries a Threaded Pin, is
free to revolve on Rod 17 but it is held in position between two other Collars. The
4+"% ¥ Pinion on Rod 17 is in constant mesh with a 57-teeth Gear on Rod 18, which
bears also a 14" Pulley 19. This is the driving Pulley for the carriage.

The reversing mechanism, which comprises Rod 17 and the two Pinions, is actuated
by an Eccentric 14, to the arm of which a Crank is fastened by a 24" Strip. The boss of
the Crank is fitted over the Threaded Pin and the Eccentric is fastened on 3* Red 15.
Bearings for Rod 15 are provided by the boss of a Crank and by the centre hole of a 24"
Strip, the latter being attached by Angle Brackets between the 447 X " Double Angle
Strips of the gear-box. Rod 15 carries also a 57-teeth Gear that meshes with the Worm
on Rod 13. 'When Rod 13 is rotated by the Electric Motor, the Eccentric 14 moves the
shaft 17 to and fro so that each of its Pinions engages in turn the 3" Contrate,

Two 64" Rods that act as gu or the car operating Cord are journalled near the
ends of girders 1 (s neral vie the model), and a second 6% Rod carrying a 1"
Pulley and a 14" Pu is journalled in Plates at the right-hand end of the span.

The car is shown in detail in Fig. 10.17¢c. The platform 24 consists of two 54" x34"

nd one 534" % 24" Flat Plate. The side rails are 8" Rods supported as shown. The roof
f toll-box is made from two 54" compound girders 27 joined by a 54" x 14" Flexible

ate. The overhead trolley, from which the car is suspended, comprises two Flat
Girders 30 joined by 43" Angle Girders. T r are cross-braced by 84" compound
strips made from 54" Strips. Th 3 s or al Wheels fastened on 34"
The Bush Whesls 25 on Pivot Bolts lock-nutted ta 24" and 27
Anzle Girders as shown., The car is susg trolley by strips 29, each of
which is made 2

The oper:
nitisled

to th
ind the 1% Pulley at the
r of the.car. The Spring is use

around 14" Pulley 19,
s tied to a Spring 28
nsion on the operating

The

Fig. 10.17d
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10.18 CARGO LINER — \
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The construction of this fine model cargo boat, The forward well deck (see Fig, 10.18d) is built up by bolting three 94" Strips between the Angle Girders 2 and then filling the
which has an overall length of B ft., is commenced by space between them by 124", 54" and 24" Strips. The hatch 5 is formed by joining the ends of two 54" Angle Girders with 74" Strips,
making the base for the hull. The base consists of two the 74" Strips being extended by 1" % 4" Angle Brackets. The hatch is fastened to the deck by bolting through the 54" Angle Girders,
compound girders 1, each formed by two 2;1{5", one and the top of it is covered by four 25" Flexible Plates overlapped along their sides and secured in position by Obtuse Angle
124 and one 44" Angle Girder, which are joined at Brackets. The two winches on this dec

ach consist of a 24" Rod journalled in the holes of twe Trunniens and carrying two 17 Pulleys
each end and also at their centres by 93" Angle and 2 +* Pinion.
Girders. The sides of the hull are each formed by
five 124"x24" Strip Plates and two 5% % 2¥

- . s - The ne ction of the model to be added is the raised forepeak. This is formed by six 547 % 24" and two 44" % 24" Flexible
Flexible Plates, which ‘Hr,c bg,!‘nd. LP,-, ;:‘; %li¢>‘srar72g‘:v{; Plates, three 54" x 34" and one 54" % 24" Flat Pi and one 24" Triangular Plate. These Platesare ariangciﬁ so that they,ﬁt be}lween the
tlaSjL as s:g:\l?‘; he i;or; their sides of the bow (see Fig. 10.18d and Fig. 10,18e) and are fastened in position by Angle Brackets. The two ventilators 21 are each
e er:dE_‘S.ng a"mﬁnm;\d constructed by fastening three Couplings on a 33" Rod.  The Rod is then passed through the deck and held by two Spring Clips, and a
;‘E@L: 2‘ E‘thc [:u“_ cc.'ﬂp‘riseﬁ further Spring Clip secures a Chimney Adaptor on the upper end of the Rod.
two 2447, two 44" and one 34" The ventilator 22 is made with a U-Section Curved Plate,
Angle Girder. Th‘?r two com- which is formed into a cylindrical shape and then
pound girders 2 are joined by twa clamped on a 34" Rod passed through the deck,
4* Flat Girders and two 9% Above the Curved Plate the Rod carries two 14*
girders, each of which is built up i1 Discs spaced apart by a £” loose Pulley.  The
from a and a 44" Flat Girder.

Rod is held below the deck by a Spring
Clip, and a Collar is placed on the Rod
between the Curved Plate and the
loose Pulleys. Two 34"x 24"
Flanged Plates are used for
the hatch 4, the
complete unit being
attached to the deck
by two 17 x #” Angle

Brackets.

(Condinned on next page)

Fig. 10.18b

The sides of the hull are extended at the bow by two 1247x 24" Strip Plates, the forward ends of f‘-‘h’d“ are joined by a 547
Angle Girder, A further two 1247 % 24" Strip Plates are bolted to the upper end of the 54" Angle Girder also, and each is extended
ta the rear by a 94" x 24" Strip Plate to form the sides of the raised foredeck. t the stern a compound plate, consisting of two
54* % 24" Flexible Plates fastened end to end, is secured to each side of the hull. The rear ends of the two Plates are bolted together.

The sides of the raised stern deck are formed by two 124" x 247 Strip Plates, which are bolted to the ends of the compound

rs2. The rear ends of the two Strip Plates are joined by seven 1#" radius Curved Plates, which are arranged as shown in Fig.

b so that they shelve underneath the deck. Two 124" Angle Girders 3 are fastened by Flat Brackets to the upper edges of the

< 24" Strip Plates, and are joined at their forward ends by a 94" compound girder that is made from two 55" Angle Girders overlapped
hree holes. The deck between the two Angle Girders 3 is formed by two 124" x 24" Strip Plates, tw 24" Flexible Plates, one 54" x 34", thre
$* 3 247, two 44" X 24" and one 24" x 24" Flat Plate, together with two Semi-Circular Plates and a 54 Flanged Plate, These Plates are arran
as shown in Figs. 10.18b, and the rounded end of the deck is obtained with four 4™ Curved Strips.

wn

The deck Is fitted with a small cabin 8, which is built up by fastening two 34" Flat Girders in the positions shown in Fig. 10.18b by a 14" x " Double

Angle Strip.  The auxiliary steering gear 25 is a Channel Bearing secured to the deck by a Double Bent Strip. An Angle Bracket is bolted to the top of the
Channel Bearing and to It is fastened a 4" Bolt that has a 14" Sprocket Wheel on its shank. Also on this deck is a small winch, which consists of a 2" Red journalled
in two Trunnions bolted to the deck. Between the Trunnions the Rod carries two 3" Flanged Wheels, and at its endsa 17 Gear and a 4" Pinion are fixed.

The deck between the cabin superstructure and the aft deck.is constructed by bolting two 94" compound strips, each formed by three 33" Strips bolted end to
end, between the girders 2, the compound strips being 124 ins. apart. The deck is filled in by bolting 124" Strips between the 94" compound strips, and on it are mounted two
hatches 6 and 7. Each of these is built by joining the ends of two 54" x 4 Double Angle Strips by two 54" Curved Strips. The top of the hatch is filled by four 24" x 24" and five
24* x14” Flexible Plates, which are bolted together as shown in Fig. 10.18b, and fastened to the sides by two Reversed Angle Brackets. The last-mentioned serve also to attach the hatch

to the deck. Fig. 10.18¢
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anges of the lower pair of 234
h extended downwards by four 53" x 1% Flexible
>wn in Fig. 10.18¢

rde

Plates, as 5

The cabin 9 (Fig. 10.18a) is
two compound plat
* Flexible Plate
ets. The upper a
strengthened by
fasten the cabin in F

k

. which e used also to
upper deck.

(Continued from previous page) Fig. 10,18¢

Th

oof of the cabin and the bridg
units ir 10.18a. The front of the dge is forr
94" Flat Girders bolted at each end to 3 54" Strip

of the 54" Strips are also joined Strip
this and the upper 94" Flat Gird
Strips as shown in the illustration.
¢ 45" Str the lower ends o
24" Flexible Plate and two 2
" % 24" Strip Plate 10 is used far

vive| Bearing to th
ded Hook is attache

supports
and of the

Each of the masts 18 is construct
The Angle Girders are
54 Strips bolted

to form a s
sther, Th
> joined by two
stened to t k by
by Obtuse Angle

ed by joining tw
ards by tw

tion girder,
€onsists of
s, th

Girder and the upper ends by a 24" x 4” Double Angle
* 5 Iso, a space being left at the upper end. A
by two Angle Brackets. The roof of the |
g ve s from their upper end,the girders projecting
joined by a 94" Angle Girder, and the space between them js
11, joined by an Obtuse Angle Bracket, are fast to the roof
Strips. The complete unit is then bolted to the flanges of the

The bric
comprising two 124"
93" Strip Plate, tw
Strips are then bol
Strips is fastened a second

two Boilers, which are bolted toget

vith their ends overlapped five holes and extended
y four 144" radius Curved Plates, and it is mounted on a

12 formed by two 54" % 24" Flanged Plates fastened
together by their longer flanges.
The Flanged Plates are secured to
the upper deck by four 1* Bolts.

SIS The wventilator 16 is con-
structed by bending a U-Section
Curved Plateso that its ends over-
lap and securing a 1%” Flanged
to it by a 8" Bolt, which is
through one of the upper
of the Plate. The ventila-
nped by a 3” Disc and a
crewed Rod te a compound
15, formed by two 44" x 24"
Plates. The plate 15 is
ened to the deck by two Angle
Brackets, which can be seen in
Fig. 10.18f.
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(Continwed from previous page)
The model illustrated on the previous page represents a giant block-setting crane of the type used in harbour construction. The

, and hoistin versing of the

movements of the crane are operated by an E120 Electric Motor housed in the contro

%. Constru

hoisting trolley, are controlled by two levers that operate through a gear-t
the model, and this part is shown clearly in the illustrations. The Flat Plates of the p
by three 124" Angle Girders, the Angle Girder 1 being fitted with a Double Ar

The base is completed by bolting a Ring Frame 3 to the Flat (Fig. 10.1%a). A rolle

Strip

Double Angle Strips 5 to a 74" diameter Circular Strip 4, diametrically opposite Double Ang
are fitted with 3 Flanged Wheels 6, the Rods being

34" Rods journalled in the Double Angle Strips

tion and in d

Th
10.19¢. It is best to commence with the box-sh

The boom should next be constructed is shown complete in the main illustra

d portion that carries the roller race an which the

in each rectangle so
e by 54" Angle
ble Arm Crank

joining the 94" Angle Girders 9 and the 244" Angle Girders 10 toy
formed with two 94" x 24" Strip Plates and two 54" % 24" Flexible Plates. The sides are joins
Girdersand 1* x1* Angle Brackets, and at the upper edge by 54" % §* Double Angle Strips. A Strip 7 fitted with a
at its centre is bolted across the Girders 9 (Fig. 10.1%c). Ri

ther at the ba

shanks of the front and rear Bolts for spacing purposes.

19
30 2932 23 18

Fig. 1019

CECICHT

o i om i R 9 S

each extended to the boom head with a 245" and an 184" Angle Girder joined end to end with 2§

The Angle Girders 10 are

Strips, and the Girders % are extended by compound girders 11, each of which is made with an 184" and a 244" Angle Girder joined by a

27 Strip.  These girders are joined as shown in Fig. 10.19¢,
The rear part of the boom, which carries the control cabin, is shown in Fig. 10.19¢c. The compound girders 12, each comprising a

24" Angle Girder overlapped two hol e attached to the Girders 2 by Flat Brackets.
- with.a 94" Angle Girder.

g

and a The upper compound girders each

comprise 1" Angle Girders 10 extended to the re

The upper and lower compound girders are joine
ed by a 54" Angle Girder and Angle Brack
to which is bolted a 54" Angle Gir

at the
>ts, and the upper compound girders are jeined by a 54" % 4" Double

ar by 77 compound girders made from 43" Angle Girders.

er.,
The rails 13, on which the hoisting trolley runs, each comprise a 244" and an 184" Angle Girder attached to the boom by Angle
.

The control platform is made up of 10-124" x 24" Strip Plates, bolted to the boom as shown in the illustration and supported with

Girders and 24" x 4" Doubie Angle Strips. On the control platform are bolted four 55" x 24" Flanged Plates in the positions

ese being joined by 54” % 24" Flat Plates (Fig. 10.19b).  The sides of the gear-box are two 53" x 31" Flat Plates joined
t
boiler is a Boiler with Ends fastened to the control platform by two Double Bent Strips, and the chimney from the fire-box is made

with six 24" % 1" Double Angle Strips, and they are bolted to the control platform in the positions shown, The steam
from two 24" Angle Girders, two 24" Cranked Curved Strips and a 3" Formed Slotted Strip, the unit being attached to the rear end
of the boiler

adjusted.

:n assembled and

by a Double Bracket, The roof of the control platform should not be added until the gearing has

The mechanism is commenced by assembling the winding drum 36z that operates the hoist tralley, The drum consists ofa 247 Cylinder
and two 3" Pulleys that form itsends. These are assembled by passing a 34" Screwed Rod and a 34" Red through diametrically opposite
holes in the Pulleys. The Screwed Rod is held in place by Nuts, and the Rad by Spring Clips. The complete drum is mounted on a
64" Rod journalled in two Flat Trunnions bolted to Girders 10. The Rod carriesalso a 1* Sprocket 35a.

(Continued on next page)
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Fig. 10.19d

(Continued from previous page)

An 8" Rod 36 journalled in two 5§ % 24 Flanged Plates carries a drum

nsisting of a 2%” Cylinder 35 held between two Face Plates by 3”7 Screwed

An E120 Electric Motor 14 is
ed to the control platform, and the pinion on its armature shaft meshes
h a 57-teeth Gear 15 on a 24" Rod 16. A 4" Pinion 17 on a 24” Rod
meshes with another §” Pinion fastened on the end of Rod 16, A 44” Rod 19
carries a " and a 4" > §” Pinion, each of which can be brought into mesh
with a 3* Contrate 18 by sliding the shaft to and fro. This forms the
eversing movement. A §" Bolt 20 lock-nutted to a Crank fastened on 87
od 21, engages between two Collars on Rod 19. The two 17 Pulleys 22

The gear-box is arranged as follo

witF

=
R
fitted with Rubber Rings retain the Rod in any set position,

The 4" x " Pinion on Rod 1% is in constant mesh with a 57-teeth Gear
23 fastened on a 3" Rad. A 4" x $" Pinion 24 also fastened on this Rod meshes
with a 57-teeth Gear 25 on 2 44" Rod. This Rod carries also a 3” Pinion 26
and a 4" Pinlon 29, and can'be oved from side to side so that each Pinion
can be:moved into mesh with 50-teeth Gear 27 or 57-teeth Gear 30 respec-
tively, 'Tr]e S0-tceth Gear 27 is carried on 23" Rod 28, and a " Sprocket
on this Rod is connected by Chain to an 8” Rod 34. A 1“ Sprocket on this

Fig. 10.19¢

Rod is connected by Chain to 1° Sprocket 353, The 57-
teeth Gear 30 is fastened on 2

which is a 1" Sprocket connected

on Rod 36. A " Bolt 32 |ock-nutted t
onan 8" Rod, engages between Collars on the
Pinions 26 and 29. The B” Rod is journalied at

in a Handrail Support, A Crank

at the end ¢

is fitted with a 2" Strip anc
Band,

Threadec

a Threaded Pini A Driving

ed around the Threaded Pin, is

Crank, ar

position in which it is placed.

d serves to kee

The travelling hoisting trolley is shown in Fig. 10

It is made from twe 54" Angle Girders and twe
Girders joined by two 34"

4

Rods forming the whe

ind a third 45" Rod 43 carries four 1" loose Pulleys
Details of the hoisting gear can be seen in Fig. >
and in the main illustration. The block to be lifted is

g

attached to a beam, which is m fre

Curved Strips
and can be rotated by a Wor

a 4" Pinion

arranged as shown

Fige 10.19f

Cord 38 controls the hoisting trolley. It is tied to the rear of the trolley at 41, then
wound around drum 36a and is passed forward along the jib and around 4" loose Pulley 40.
Finally it is tied to the front of the hoisting trolley at 39.

Cord 42 controls the raising and lowering of the load. It is wound around drum 35
and then led along the jib and passed around the 17 Pulleys in the hoisting trolley and the
pulley block. It is then tied to a Flat Bracket 44 at the front of the jib.

The roof of the control platform can now be fitted. It consists of two gompound
girders joined at each end by 124" x 24" Strip Plates. At each side of the roof 10-54" X 24"
Flexible Platesand 10-44" x 24" Flexible Plates are bolted, and they are joined by two 54" x 24"
Flexible Plates and two 447 x 24" Flexible Plates, four 144~ radius Curved Plates and four
35" %X 24" Flexible Plates,
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10.20 SIX-WHEELED TRANSPORT LORRY AND TRAILER

model of a giant six-wheeled lorry and trailer of the forward
stance tmmsp ort. The model is fitted with a two-speed and
driven by an E120 Electric Motor. The steering gear is
’wrnlp\ , and the cab and platform body can easily be removed from
driving mechanism.

el should first be built. It comprises two 384" E\rdz‘.rs 1 (Fig. 10,205)

ppmn an 184

made a"ld a 244" Angln Girder nine holes. The girders are each widened
with ¢ one 94" and one Hu Girder, to the lower edges of which are bolted an 183"
nd a 5 .-’—\h;_lc Glrdc: to Fcnm the 234" compound girde rs, 2 At the rear ends of the side

are bolted two 7%° Flat Girders 3, and the main 244" members are strengthened with

(Continued on next page)

Parts required
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(Continwed from previous page)

24" Angle Girders as shown. The side members are connected at the rear end with a 54" Angle Girder and a 54" Flat Girder, and at
runt end with two 54" Angle Girders. The chassis is additionally strengthened by cross bracing the side members with two 124"
Strips and the 547 Angle Girders that carry the Flat Girders 45. The 74" Flat Girder 46 Is then bolted in place, and two 54" Angle
Girders, which can be seen in Fig. 10.20b, one supperting the rear end of the Electric Mator, also are bolted to the chassis.

The next step is to fit the steering mechanism to the front of the chassis. This can be seen in Figs. 10.20b and 10.20d. At each
side of the chassis a 14" Angle Girder is bolte d a 14" x 4" Double Angle Strip that forms bearings in which the king pin 36 pivots,
s next added (Fig. 10.; 20g). Thq king pin is in two pc.rb one part being 21" Rod and the other a 34" Rod gripped in the longitudinal
bore of a Coupling. Through the centre transverse bore of the Coupling is pushed a 14" Rod 37, on which is mounted a 3" Pulley
forms one of the front wh . Cranks 35 nrf fastened on the ends of the 1* Rods of the king pin and their arms are lengthened
by 24" Strips, which are joine t their other ends by lock-nutted Bolrst the tie-rod 34. The tie-rod is made from a 54" and a 24"
Strip overlapped three les, and to it the radius rod 33, which isa 2 Slc_tt- d Strip, is attached by a Pivot Bolt. The steering column
a 64" Rod 21 that carries at its lower end a Bush Wheel 32 (Fig. 10.20d). The Bush Wheel is fitted with two Bolts spaced one hole
apart, and the slot in the Slotre |rn, is fitted over Rod 31 so that the end of the Strip engages between the two Bolts, The Slotted
‘mp is held

5 journalled in

by a Spring Clip. The steering column is held in place by two 3" Pinions and
fig. 10.20b).

} m F\F 10.20e. The side members are compound ;m.\ :rs, one made from two
e Girder. The girders are connected with 61 c ﬂmuund 'ur:ivrs n-.m.-:
'1uunr! rders being strengthened with com g
ipt are attached to the 64" mmpound g
cardan <haft 21. The front els cf the € ]
axle of the bo “ Red 22 and a 44
that meshes with a #” Bevel G 18" Rod 21, which
| to the chassis by passing two 24" Rods through h
of the bogie, the Rods being held in place by Spring Clips.

The rear wheels are mounted in the bogit
44" Angle Girders and the other from a 54" and
from JL Angle Girders overlapped on hol.,
54% Strips. Two 74" Strips joined by lour 347 % ¥
Angle Strips being arrange
are held in place in their b
Louplmf; 24, Rod 23 carr
ind % fast Pulley 25. The ccrnplutﬂ bc;m i
. 10,20d) and through the side members

inted on '%“ Rnr's
23 ,:,mrd by a Uni
Id in position by a Collar
in the Double Brackets 44

. The E120 Electric Motor 26 is bolted to the chassis as shown
A Worm on the armature shaft of the Motor
}” Sprocket on Rod 27 is connected by Chain
s in the l’curth holes from
r fixed on a 5" Rod 29 that

box should next be fitted in the chs ]
in Fig. 10.20b,and a 24" ouble Angle Strip is bolted to one of its side pla
engages with.a 17 Gear on the 34" Red 27 journalled in'the Double Angle Strip. A

to a 1% Sprocke t mounted on a 4" Rod 28. The Rod is journalled in the 54" Angl G s of t
(Fi a 57-teeth

The driving unit and

8]

the near 0.20b), and on it is fastened a 4" 4 Pinion. This Pinion mes ‘it
also is journ m the chass This Rod carries part of the clutch mechanism ( O ’ng A Wheel Flange is bolted to a Bush
Whee| that is ened on Rod 29, which carries also 2 14" Flanged Wheel 17 that forms the dri ving member of the clutch.

e 3" 1r
£ tr-ps. to‘ \ch end
are bolted 14" Flat
's that provide bearings for
the layshaft. The gear-changing
mechanism. is carried in two 17
Corner Brackets, the Bolts
holding one of the Corner
Brackets carrying also a 1"x1”
Angle Bracket., The Bolts of
the other Corner Bracket each
carry two spacing Washers on
their shanks, A Coupling is
fixed by a Bolt to the si =
g ox, and in its
lrmsv‘rn bore is
” Rod 14 (Fig. 10.20k) an.'hlch

is rn:Juntrz sely a +” Pinion.
The Pinion is iined in position
by a Spring Clip. The driving
shaft 10 is a 3" Rod that carries a
Compression’  Spring 15, an
Aeroplane Collar fitted with a
Bolt and two Washers outside
the gear-box, nnnl a Collar,
37 Pinion and
t ar-box n"ed as shown.
The driven shaft 18 also is a
3 Rod, and it carries a +* Pinion,
a3 leon and a Collar. Bearings for this
—5" Pinion fastened on Rod 18 is arranged s

Fig. 10.20d

Pinion ms:d: Fig. 10.20¢c

that the end

od are provided by the 1”7 x1”
of Red 10 projects about {*

Angle Brackets and the rear end of the
into its bore.

ar-box, and the

{Continwed on next page)

Fig. 10.20e
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(Continued from previous page)

,The. layshaft 13 (Fig. 10.20k) is a 4" Red, and on it are fastened a Collar,
a 2" Pinion, a second Collar and a 4" Pinjon, arranged as shown in Fig. 10.20k.
The Rod carries also.three spacing Washers. The special short Grub Screws
supplied with the Qutfit should be used in the Pinions. The selector is a
Threaded Pin 16 fastened to the arm of a Crank 12, and it fits between the
7" Pinion and one of the Collars as shown in Fig. 10.20b. The Crank is fastened

The driving cab should next be built and this part is
shown in Figs. 10.20a, 10.20f and also in the general view
of the model. Construction should be commenced with a
framework consisting of two 64" compound girders, each
one made from 53" and 24° Angle Girders and con-
nected by a 74" Angle Girder and a 7” compound strip

on a 2" Rod 43 (Fig. 10.20d) on the end of which is a Double Arm Crank. The
driven member of the clutch is a 1" Pulley fitted with Rubber Ring, and the
Wheel Flange 9 is gripped between the Pulley and a Socket Coupling 12a.
The 1" Pulley normally is kept in frictional contact with Flanged Wheel 17
by the Compression Spring 15 (10.20k), the Bolt in the Aeroplane Collar en-
gaging in the slot of the Socket Coupling. The gear-box is then bolted to the
chassis as shown in Fig. 10.20b.

The gear-changing lever 38 (Fig. 10.20b) is a 5" Rod held by Spring Clips ina
Double Bracket 40, which is lock-nutted to a 34" Strip 41. Rod 38 is fixed in a
Coupling 39 fastened on a 14" Rod, which passes through the side member of
the chassis, through an end plain transveérse bore of a second Coupling bolted
to the chassis, and is held in place by a 47 fast Pulley, The 34" Strip 41 is fitted
with an Angle Bracket at its other end, the Angle Bracket being lock-nutted
at 42 (Fig. 10.20d) to the Boss Bell Crank fastened on Rod 43, he arrange-
ment of the gears in the gear-box is as follows. Reverse drive is transmitted
through the #” Pinion on Rod 10 to the #" Pinion on the layshaft through the
4 Pinion on Rod 14. The drive is then transmitted from the " Pinion on the
[ayshaft to the %" Pinion on the driven shaft. When first or bottom gear is
engaged the drive is transmitted through a 1.7:1 reduction gear, which is
5 obtained by meshing the §* and 4" Pinions on the layshaft with the 4" and
3 Pinions on the driving and driven shafts, respectively. Second or top gear is a straight through drive obtained by meshing the
3% Pinion on the layshaft with the 4* Pinions on the driving and driven shafts.

The clutch is operated by a foot pedal made from a 34" Strip 4 bolted across a Double Arm Crank 8 (Fig. 10.20d). The Double
Arm Crank is fastened on a 64" Rod journalied in the sides of the chassis; and to the
lower end of Strip 4 is lock-nutted a 34" Strip. _ The other end of the Strip is lock- 46
nutted to Crank 7 that is fastened on a 65" Rod 5 and is fitted with a Coupling,
in the end tapped holes of which are |ock-nutted two 1% Screwed Rods 6
that engape in the narrow part of the Socket Coupling 12a.

The shaft 19 is a compound rod made from a 44" and a
5" Rad joined by a Coupling, and is connected to Rod 18 and
Red 21 by Universal Couplings. As only two Universal
Couplings are supplied with the Outfit, it is necessary to
build one up from a small Fork Piece and a Swivel
Bearing.

The chassis is completed by bolting two Boilers
with Ends to the side members to reprasent
fuel tanks, and two Channel Bearings to
form ‘a tool box. The Cranked Bent
Strip 49 forms the attachment
for connecting the trailer to
the lorry.

Fig. 10.20f

Fig. 1 :
Fig. 10.20h 10 ig 0.?..0l-.

Fig. 10.20g

(Con

made from 54" Strips. The 74" Angle Girder is at the front of the cab an
to it are bolted two 24" Flat Girders, two 24" Strips and the radiatorftwo
The latter is made from three 44“ Strips bolted between a 34" Angl§:ix ¢
Girder and a 34" compound girder. The frame so formed is filled in wit
two 24" % 24" Flat Plates, and the complete unit is fastened to the 71
Angle Girder by Angle Brackets attached to 3§ Angle Girders boltedby 1
to the sides of the radiator. § ek

The windscreen is made by joining two 44* Angle Girders with $the ¢
74" Flat Girder and a 65" compound strip, A second 64" compound stri
is tonnected to the Flat Girder by two 54" 14" Flexible Plates and als
to the upper 64" Strip by a 3" Strip. The frame so farmed is attached to th|
74 Angle Girder by Angle Brackets, and is sloped backwards as showr}
The two sides.of the cab are identical and the various illustrations sho
clearly the details of the nstruction, Each door of the cab cansists g
two 24" x 147 Flexible Pla verlapped two holes and edged round wit
Strips as shown. The deors are hinged to the side of the cab wit]
Hinges:

wre b

The back of the cab comprises three 2§"x 24" anl
two 5472 24" Flexible Plates, arranged so that a space
left for windows. The Flexible Plate forming the divis i
between the windows is strengthened with 2%" Strii g,
and a 64" compound strip that is bolted to one of = Hp
74" Angle Girders of the sides of the cab is clamped b, fy
MNut and Washer to the other 74" Angle Girder. TR
upper Flexible Plates of the back are bolted to this str By
The driver's seat consists of four U-Section Cur. Bv
Plates, and the dash-board nade up of a 34" x 24" anc ‘
24" x 14" Flanged Plate. A 2" Strip is bolted to one of
right-hand girders of the cab and forms the upper bear
for the steering column. The roof of the cab compri*
three 4 24" Flat Plates edged round with Angle Gire
and 2 63" compound strip. The windscreen wiper 47
the driving mirror 48 are then added.

(Comlinued on nex!
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The trailer is shown in Figs. 10.20n and 10.20p. The chassis is rnade up of two 184" Angle Girders 53 joined at
their rear ends by a 54" Strip and a 54" % " Double Angle Strip. At their front zlso ends they are joined by a
54" % %7 Double Angle Strip, to which is bolted the Toothed Disc 52, the Bolts being +” long and each carrying three
Washers on its shank for spacing purposes. The 184" Angle Girders are cross-braced with 124" Strips. Four Flat

Trunnions are bolted to the Angle Girders, the Bolts of the rear Flat Trunnions holding also 24" Strips that provide

bearings for the rear axle of the trailer. Two compound girders, each made by bolting two 124" Angle Girders end
to end, are bolted to the Flat Trunnions, and on these the bedy of the trailer is built up. The side members of the
trailer are 244" Angle Girders connected at their rear ends by a 93" Angle Girder and at their front ends by a 94"
compound strip.  The platform consists of eight 124" x 24" Strip Plates, which are supported at the centre of the
trailer by a94” Strip an¢ strengthened with 51" Strips. The sides of the platformare FlatGirders, and each end consists
of Strips. The platform can now be bolted to the chassis ready to receive the mudguards, which consist of 54" x14"
Flexible Plates. The rear whee| axle 54 is an 8" Rod that is held iniits b

end a 2" Pulley fitted with a Rubber Tyre.

arings by Spring Clips, and carries at each

The frant wheel assembly consists of a Flanged Disc 51, to the centre of which is bolted a Bush Whese

A2 x1"
Double Angle Strip and two 74" Strips 50 are bolted to the other side of the Flangad Disc, the Double Angle Strip
forming bearings for the front wheel axle 55, which is an 8” Rod. A 2" Rod is held in the boss of the Bush Wheel
and a Ball Casing is placed in the Toothed Dise. The 2* Rod is passed through the Toothed Disc and is held in place
by a 17 Pulley.

The trailer is fitted with a rearlight and number plate unit, which is made by bolting 217 lcose Pulley to a Girder

(Continued from previous page) Bracket.
The trailer is attached to the lorry by passing the 14" Rod held by Spring Clips in the end holes of the Strips 50,
) The platform body can be seen in detail in Fig. 10.20h and also in the general view of the model. Each side of the base comprises through the holes in the Cranked Bent Strip 49, and fixing it in place by Spring Clips.
rgr two 34" compound girders, which are bolted flange to flange and are each made from a 244" and 2 124" Angle Girder overlapped ]

gl six holes. These are connected at each end by a 94* Angle Girder and by three other 94" Angle Girders to which the Flat Girders 45

M—}" ire bolted. The 34" girders are also connected by two 94" Strips and are cross-braced with 124" Strips as shown. The floor is filled

Itec by 12—124"x 24" Strip Plates, and the sides are extended upward by Strips. The mudguards are 54" x 14" Flexible Plates bolted in
the positions shown. The body is attached to the chassis by bolting Flat Girders 45 to the Angle Girders of the chassis. This completes

th i the construction of the lorry.
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Fig. 10.20m - Fig. 10.20p
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19s.

19a.

20.
20b.

24,

000D Oo0O00O0

3
Perforated S:\:ips

Flat Brackets

Déuble Brackets

Angle Brackets, -'=;’ ' ol
¥ i

Vi o %
Obtuse Angle Brackets, 4" % 3"

L= ]
Axle Rods
14" 16, 34"
8" 16a. 24"
63'-" 16b. 37
5 17 2
a4 18a. 14"
47 18b, 17

(’mmb

19h
Crank Handles, 34" with Erinoid grip

e v
34" without

20
194

Wheels, 3¥ diam., with set-screws

Flanged Wheels, 1)5 diam.

__Pulley Wheels
3" diam, with centre boss & set-screw
2

2 ' " o
14"
17

' I
woand grub-screw

¥
i

H " “

Bush Wheels

27,

27a,
276,
2lc.

28,
29,

26
Pinion Wheels, 3"

" W

Gear Wheels

50 teeth, to gear with 1° pinion
5T o g B e _
133 . wooa T w347 diam.)
9% W " o 2 (25" diam.)
X (1
s o
NG s
» AN
28 29
Contrate Wheels, 1% diam,

G

0
30 & 308 30
Bevel Gears, 7, 26 teeth
o w316 ., 1 Can only be
£", 48 |, 1used together

i Ak |
g
H 32

Gear Wheels, 17, 38 teeth

Worms
e —}
=]
34"
Spanners
Box Spanners
35
Spring Clips ... box of 20
AL ... box of 60

Screwdrivers
o Extra Long
Special

MNuts and Bolts, %" box of 12

. Nuts box of 50
. Bolts, &" s box of 50
Nuts and Bolts, " box of 30
n o e - boxof 144
Washers ... pkt. of 20
box of 60

Hanks of Cord

=<

Propeller Blades

meccanoindex.co.uk

MECCANO PARTS

No.
43. Springs

JL
a4 26 a5

44. Cranked Bent Strips

45. Double ,, “

46. Double Angle Strips, 2{;'><1"
21" %1

47. o i i 7 ¥
47a. i i i 3 -,‘1;,"
48. " " TR S

48a. i o P2 S
48b. e W o 3T
48c. " " w AP
48d. " v oo SETXA

50a. Eye Pieces, with boss

51. Flanged Plates, 24" x14"
52 i i SETX "
533, Flat- Plates, 54" x 34"
53. Flanged Plates, 34" x 24"
53a. Flat Plates, 45" 23"

S4a. Flanged Sector Plates, 447 long

o — o —— o0 0

55. Perforated Strips, slotted, 57;:‘ long

55a. Vs o w 2" long
57° 57* 57

57. Hooks

57a: o Scientific

57b. A Loaded, Large

57c. - Loaded, Small

q

8
A 58*
58. Spring Cord, 40" Length

8a. Coupling Screws for Spring Cord
58b. Hooks for Spring Cord

)

59. Collars, with grub-screws

i.. 1 JL‘L
66656558

61. 'Windmill Sails

No.
62,

62a.
62b.

63

63.

63a.
63b.
63c.

L

64,
65.

90a.

62 62"

Cranks
Threaded Cranks
Double Arm Cranks

g
u‘!m @E:; Qs
63* 63 63¢c
Couplings
Octagonal Couplings
Strip Couplings
Threaded Couplings

=
64 65

Threaded Bosses
Centre Forks

66 & 67
Weights, 50 grammes
Vi 28 1
Woodserews, 47
Set Screws
Grub Screws, J::
- " st

Flat Plates,

T N A
80*
Screwed Rods
! B0b. 44~
80c. 37
81. 2
82, 4

114"
g

% |

a0
Curved Strips, 10" radius
cranked, 137 radius

4" Curved Strips, cranked, 45"
radius, 8 to circle

24" Curved Strips, 217 radius

247 e cranked,

14" radius, 4 to circle

94 958

Sprocket Chain, per 40" length
. Wheels, 36 teeth, 2" diam,

e o 280 4, T
R of

e NI AE NS Seya S
. st | 2 W

Braced Girders -
97. 34" long | 99%a. 94" lan
Ha.' 37 . 99b., 131 %R
98. 247 100. S¢7 .
9. 124" 100a, 45" .
101 102
101. Healds, for looms
102. Single:Bent Strips
beLe 8Ll
103®0
Flat Girders
103, 54" long | 103e. 3" long
1032, 94 ,. | 4036 247
103b: 1247 ,, f 103z 27 E
103c. 44" . 103, 14
1

103d.; 3%%,, 103k.

104
104.  Shuttles, for looms
105, Reed Hooks, for looms

—r

106 106* g
106. Wood Rollers
106a. Sand Rollers
107, Tables for designing machin

5
o

©
c [}

DCcoo
108

108.  Architraves .
109. Face Plates, 23" diam. s 2 4

1o
110, Rack Strips, 34" long
6%

111, Bolts,

7" 1 111e. Bolts, 1T
1 114 i TR

s
113  Girder Frames

ard

114 is
114, Hinges
115. Threaded Pins
116. Fork Pieces, La
116a. - o Smal!
117.  Steel Balls, " diam,

118. Hub Discs, s |
54" diam,

Ask ygur dealer for a copy of the latest Meccano Parts price list.

R o T s B L R TP E T e T I T A e
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i MECCANO PARTS
=< — = ,
120 120* S o » 187
No. No. 185 .
120, Buffers ' 120a. Spring Buffers 138 A oy pol. h 185.  Steering Wheels, 13" di
120b. co,ﬂp,—essmn Sprmgs 138 :g% Pulley Blocks, ?_mgle Sheave Iae o gB h es.?_ .é(qu?‘rn)'
4 L - 5 wo " - riving Bands, ight,
%%' Ships' Funnels 153, w w Three No. 186a. o 1?3 b
. 168.  Ball Bearings, 4" diam. U
121 l [22 Halez « g Raked ;Igg; .» Races, flar;\ged discs
e w, toothed ,,
121,  Train Couplings 154°% |54° 168c. ,, Casings, complete with balls

22, ini Loaded S
; Mli‘llatul’EA i 154a, Corner Angle Brackets, 3
(right-hand)
154b, Corner Angle Brackets, 4"
123

%
&’

Eg Flanged Brackets f:‘iﬂt) (left-hand)
. " " T . i '
955 G Alias ) a e Egga Rubber Rings (for 17 Pulleys) Blacll:e Flexible Plates. 191, LRSI
124, Reversed Angle Brackets, ;, ! " " " 188, 24" x14" 192 Si‘xzi’
125, " " ; — s % = 133 g&:x; A 19561”;,9Tates;
- s . : X257 %2,
140 169. Digger Buckets 4 e D4 ”
qo Q o D 156,  Pointers (with boss), 24" overall po 33 & S e
140.  Universal Couplings ) T
0 o 141.  Wire Lines (for clock weights) @% oo
126 126* fng 3 :
126. Trunnions 126a. Flat Trunnions - 170 171 2
JL 170.  Eccentrics, $* throw
158 17. Socket Couplings 198. Hinged Flat Plates, 44" x 24"

\{' | et ' 199. CurvedPlnes U-Sactlor‘l'l >
127 142 142A 157."® Fane, 2¢ diam. —— @&_:@ 200. 24t 14

28 142.  Rubber Rin, " 158a. Signal Al H
a gs (to fit 37 diam. rims) a. Signal Arms, Home 172
127. Simple Bell Cranks i fit 2* diam. 158b. 5 . Distant 173
128, Boss Bell Cranks 1:%; Ioter Tyres (te ‘t:n, g :lms) 172.  Pendulum Connections ﬂ
142c. i 3 173. Rail Adaptors
142d. "
‘ 201, Larnpa wlth Flex (3% vo|ts)
%373. ﬁngﬁ Brackets (for Headlam
y k Segments, 3' di A eadlamps
129. Rack Segments, 3* diam. 160 16l VhS:  Kiees PN 203a. Headlamp Rims
v - 203b. (i Bodies :
\ 12? CG:hadnneIBBearmgs, 14" %17 x 4" M) 204. = Nuts /
: ; : w . kets, 2% %17 x 4" . . " Gl /
@ 143, Cireular Girders, 57 diam. prer BEAchett 4 el ek, 175.  Flexible Coupling Units R T e O
e " 207. Lamp Bases
130, || Ecgentrics, Triple Throw (0. ) : ; 2072, Lamp with.Standard and Flex
Py Zgg. \B“Gttiry T?gs anaa Stu%s 4 -8
= 2 Clutch = ; x 208Ba. ashers for ery Studs
g 144, Dog ches 163 - 2 Anchoring Springs for Cord 210. Nuts for Battery Studs
131 162 164

131. Dredger Buckets 162.  Boil | i
132, Flywheels, 23" diam. | 1622, .e.rs, B it s \.@..

211a. Helical Gear i: { Can only be

0 : 162b. w _ without ends
on0 163. Sleeve Pieces
164. Chimney Adaptors
145, Circular Strips, 73" diam. overall

211b. w o 137 1 used together
© ° 179
55 e 212 e 213 ;
A 146. . Plates, 6 " d S Ci ctors
133, Corner Brackets, 1}1‘33 146a. G T 4" " @ m \ \ @ %1% Rgg Encnn;ggrs s
e, — 165 166 e—g
: =50 (81 182 - N @
" o 165. Swivel Bearings i . 215 214
177. Shafting Standards, Large
134 Crank Shaf 1" sirble A A e 1. [Fnd - 78y smal 24, Semi-Circular Plates 247
R X ! 2 awls, with Pivot Bolt an uts 179. od Sockets R orm otted Strips
135, Theodolite Protractors 1472, Pawls 180. Toothed Gear Rings, 34" diam.

181.  Bobbins
182.  Insulating Bushes

Em 147b. Pivot Bolts with 2 Nuts
182a. |Insulating Washers

147¢c. Pawls without boss }
136A 148, Ratchet Wheels - = A
o ; 2 ol 0B e €2

167. Geared Roller Bearings

J’::andrall Supports A 149 167a. Roller Races, geared, 192 teeth 1 183 Lamp Holders | 184c. 6-volt Lamps 217A
"% Handrail Couplings 149, Collecting Shoes for Electric Locos 167b. Ring Frames for Rollers 184a. 2i-volt Lamps | 184d. w ow Discs, 147 il
i3/, Wpeei Flanges 150. Crane Grabs 167c. Pinions for Roller Bearings (16 teeth) J 184b. 3% ,, . 184e. 20 s Wheel Discs
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tIORNBY SCALE MODEL (b?

K, ad FITTED "NITH 20-VOLT
@ / AUTO-REVERSING MOTOR
@ Four hundred miles nowt stop from Glasgow e
London at an average of 70 m.p.i , with a 260-ton lodi s
This remarkable feat was performea by L.M.S R. Locomo B8
€ Pmnus Elizabeth ” in charge of Driver © ). €larke, and ic seLr“f ‘
a world record.
Think of the thrill of owning a model of such aneng e ; not merely a pﬂrijg
reproduction in miniature, but one having the same qt ial ies of power, speed &8
efficiency ! This is now made possible by the latest product »f Meccano Limited—@&
magnificent Hornby scale model locomotive * Princess Elizat th™ illustrated abos
driven by a 20-volt electric motor, and fitted with the Hornt, Remote Control.
Playing the great game of railways with any of the world-f. nous Hornby Traingss
fine fun. The performange and durability of the Horaby Eleciric Trains placé them@s
a class entirely their own, while Hornby Elockwork Trains are the longest- lunni !
spring-driven lecomotives in the world.
Ask your dealer for the latest complete catalogu of Hornby Trains, Rc'lu :
Stock and Accessories. f
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