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Meccano Super Model No. 4

Giant Block—setting Cranq
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N every coast line, no matter which one you take,
O you will always find a few mnatural harbours.
This rule applies equally to the coasts of the
British Isles.  Good examples are given by Southampton
Water on the south coast and Milford Haven on the
west, but if we relied solely on natural harbours we
should be very badly off. In olden times these natural
harbours were sufficient for our small fleets, but as
times changed more harbours became necessary. So
artificial means had to be brought into use where nature
would not oblige. The breakwaters which are con-
structed must be capable of withstanding an enormous
pressure caused by the waves. It is not generally
realised what force waves can exert, but when a break-
water weighing 3,300 tons has been moved bodily
by the action of the waves we can understand that
breakwater construction is by no means an easy task
to complete efficiently. Knowing they have to contend
with such a great force, engineers have consequently

Fig. 1

to design their breakwaters on a large scale. Some General
of the most well-known artificial harbours are those view of the
at Portland and Dover, while every boy has heard of e
the famous Mole at Zeebrugge. We would naturally %el.a‘lfe%

expect that such huge structures would demand huge showing a
machinery to construct them, and this is actually the block in
case. Cranes capable of lifting blocks of concrete {’t?s’t“"l an
- g : = e e Fidler’s
and granite weighing anything up to about 50 tons Gear
have to be made, and some of the largest cranes in
existence are those used in harbour construction.
This magnificent model is a reproduction of one of
the huge Titan block-setting cranes that have been
illustrated and described from time to time in the
“M.M.” and which, as we have often pointed out in
the “M.M.,” form one of the most.suitable subjects
for reproduction in Meccano. This particular crane
is one of the finest examples of its type, and has several
distinct movements. It is equipped with Fidler's | The Meccano Model

block-setting gear, which depends from a trolley that The constructional details of the model will be dealt
is drawn along a pair of rails on the upper side of the with fully in a series of special articles of which this

separately-propelled bogies—every action, in fact,
which can be carried out by the actual crane, is re-
produced in the Meccano model,

boom. The b(fom itse‘]f can be swivelled in a"Y,direCt'iO“ is the first. The model is designed on the unit principle, '
by means of an Electric Motor, and the entire crane so that, instead of the whole structure being laboriously i
is capable of travelling under its own power on four erected by the gradual addition of single parts, the u

main portions may first be built as separate units. “

Each unit is as simple to
construct as a small
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Fig. 2. One side of the main Boom,
with transverse ties in place
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model, and the | to be bolted at an angle to the 121" centre Girders 35
whole model by means of 2" Strips 36. The Channel Girders 37
can be finally ' are attached in the same manner and are composed

assembled with the aid of a few nuts and bolts.

The present article includes full details
for building the Boom, and the sides of the
Gantry, etc. In the June “M.M.” we shall
describe the top of the Gantry and the Roller Race, etc.,
together with instructions for assembling the various
parts of the Gantry, while details of the Gear Box
and all particulars necessary to complete the model
will. appear in later issues.

Structural Details of the Boom

Fig. 2 is a view of one side of the boom: the other
side, being exactly similar, has been removed for the
sake of clearness. Each side should be built separately
in accordance with the instructions given below, and
the whole then assembled into the complete unit.

Along the upper edge extend a pair -of U-
section channel girders 30 and 30a, each com-
posed of four 241" and two 12}" Angle Girders
bolted together in pairs and
joined end to end by the 3"
Strips 32. Six 14" Strips 31
hold the channel girders 30,
30a side by side about %" apart.

The girders forming the lower
edge are similarly constructed,
the forward end consisting of
124" channel girders 33 and 18}”
channel girders 34. The slotted
holes of the Girders allow them

of 18}" Angle Girders.

The upright Angle Girders 38, 39, 40, 41, which are
respectively 531", 44", 31" and 2}” long, are bolted to
the upper Girders 30, 30a, and to the lower Girders
35, 34, 33 and 37 by means of 11" Angle Girders 42,
and are connected by 14" Strips 43, while the oblique
struts 44, the different lengths of which are clearly
seen in Fig. 2, are bolted to the Girders 42 and joined

Two huge Block-setting
Cranes at work on harbour
construction
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by 13" by 4" Double Angle Strips as shown. It should of withstanding tremendous strain.

be noted that the Strips 44 are not in every case fixed Two 53" vertical Angle Girders 104, bolted to the
to the same point on the short Angle Girders 42, and Girders 47 (see Figs. 2 and 4), carry a 44" Angle Girder
that, although there is no upright Girder (corresponding 105, and form journal bearings for a 44” Axle Rod
to 38, 39, 40, 41) near the 106, ° to
extreme end of the boom, which  are
the short Girder 42 is secured two

Fig. 3
One of the two

included in order that similar sides of B fast
the Strips 44 may be Le eantty Pualley
attached to it.  The Wheels 107.
lower channel Further

girders are joined

; 10
in the same way
as the upper
girders 30,

rigidity  is
T imparted to
the structure
by two 2}”

30a by 1}" Strips 108 and
Strips at the crossed "
the points 10 Strips 109. The
46. “ cradle "’ 110

On the (Fig. 1), which is
forward designed to accom-
end of the modate a balance
boom are weight for counter-
bolted 14 acting the weight of
two 74" ~ the boom, consists of
Angle two 33" and two 44"

Girders 47 connected by 24" Strips 48, while the opposite Angle Girders slung on a pair of 2}" Angle Girders
end of the boom bears two 33" Angle Girders 49, to bolted to the lower 74" Angle Girder 50 (Fig. 2), and
which are attached the 7}” Angle Girders 50. two 11" Strips 111, which are attdched to the lower
The rail 51 is bolted under the Strips 31 to the Girder channel girder 37 by means of Angle Brackets.
30, its end hole coinciding with the third hole of the . -
girder, and is provided witE stops consisting of a Flanged Constructing the Sides of the"Gantry
Bracket and a 1”7 Triangular Plate. Fig. 3 shows one complete side of the gantry before
The end of a 53" Angle Girder 52 is incorporation in the
bolted in an inverted position to the model.  The two up-
inside upper edge of the Girder 30 : right pillars are con-
two similar girders are attached to [|Q7 nected at their lower
the upper edge of the Girder 30, and ends by two 12}”
carry respectively a 1}” and a 31" Angle Girders 7, 7a,
Flat Girder. Another 1}” Flat and higher up by the
Girder 54a is bolted lengthwise cross-piece 8 (another
by its slotted holes to the Channel 123"  Angle Girder),
Girder 30. A 5}" Angle Girder and are further sup-
53a is bolted as shown to one ported by the struts
of the vertical Angle Girders 9 (four 93" Angle
38, Girders). Each of the
The parts 47, 48, 50, 52, pillars consists
53, 53a, 54, 54a, should not essentially of four 91"
be duplicated in building the Angle Girders 10 bolted
other side of the boom. In at their lower ends to
all other respects the second the Girders 7, 7a, and
portion is constructed in joined by Braced Girders
exactly the same manner 11 and Flat Girders 12.
as the first, but in an The Girders 7, 7a carry
inverse direction, i.e., four Flat Trunnions 14
the whole unit is re- and a framework consist-
versed to correspond ing of two 23" Flat Girders
with the first half. The 15 bolted to the 24" Angle
twe sections can then Girders 16 and joined by 24"
be fitted together and Double Angle Strips 17, which
secured with nuts and form bearings for a 23" Rod
bolts passed through- carrying the Coupling 18 on its
the ends of the transverse inner end. This Rod is also secured
members 47, 50, 52, 53, etc. in the lowest transverse hole of a

Provided that all the ties and Coupling 19, in the end of which is
struts included in the illustrations are [;ig 5 gripped a 17 Rod pa.ssing through
reproduced the complete boom will End perspective view of the centre hole of the Girder 7.

form an extremely rigid unit, capable Boom (To be Continued)
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Block-setting Crane
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(Continued from last month)

The Largest Meccano

The Giant
Block-
setting
Crane

as it
appears
when
completed

HE first article on the Meccano Giant Block-
setting Crane appeared last month, and con-
tained details of the use of this type of crane

in the construction of harbours, breakwaters, etc.,
and also instructions for building the Boom and part
of the Gantry of the Meccano model itself.

As stated last month this model has been designed
on the unit system, i.e., each of the principal portions
of the crane are first constructed as separate models,
and the portions finally assembled with the aid of
a few nuts and bolts.

Provided the Boom and Gantry pillars have been
built up, the builder may next turn his
attention to the construction of the top
of the Gantry. Instructions for building
this, together with details of the travelling
gear and Roller Race are published herewith.

Top of Gantry (Figs. 6 and 8)

Begin this part of the crane by building four
composite girders, each consisting of two 124"
Flat Girders with the round holes of one over-
lapping the elongated holes of the other through- 9
out their length, four 121" Angle Girders being 2

the foreground of Fig. 6, and a corresponding
part should be fitted to the back of the frame.

Across the bottom of the framework are two
124" Angle Girders 27, and two, Flat Trunnions
bolted to the middle points of these Girders,
together with the 1"x 1" Angle Bracket 28, form
bearings for the 8" Rod 29, to which three " Bevel
Gears 97, 98 are secured in the positions shown.

The Bogies

The four bogies on which the crane runs are con-
structed as follows : Two Flat Girders 1 and la (Fig. 9)
are joined at their ends by 134" by 4" Double Angle
Strips. Two 54" Angle Girders 2, bolted to the inner
sides of the Flat Girders, are joined by 13" by 3" Double
Angle Strips that carry two pairs of Girder Frames
bolted flat together. The Girders 2 are also joined by
a 14" Angle Girder supporting two upright 23" Angle
Girders 5. A 2}" by 1” Double Angle Strip 6 is bolted
to the outer side of one of the Girders 1, la. Two of
the four bogies are built with this Strip 6 on the Girder
1, while in the remaining two it is on the Girder la, so
that, when finished, one pair of bogies should be exactly
the same in appearance as the other pair would look
if viewed with the aid of a mirror in the reverse position.

Assembling the Gantry

The top, sides, and bogies of the gantry having
now been built as separate units, the gantry itself
may be completely assembled.

Fig. 8 is a sectional view of a portion of the gantry,
some parts of which have been removed for the sake of

Fig. 5. Under-
96  neath view of the
Gantry showing

bolted to the two edges to form an H-section
joist. The four built-up joists or girders are
now bolted together as shown in Fig. 6, making
a rectangular framework. Two 121" Angle
Girders 20, bolted across the top of this frame-
work, carry 11" Angle Girders 21, while the
124" Angle Girders 22, 23, join the inside middle
points of the pairs of Girders 24, 25 respectively.
Two 23" Angle Girders 26 are attached to
similar Girders bolted to the rectangular
framework, and two identical Girders 26a
are fastened in the same way to the Girder
22. A 21" Angle Girder 26b may be seen
bolted to the underside of the Girder in

the way in which
the drive is dis-
tributed to the
93 fravelling wheels
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clearness. It gives a good view of the mechanism
that operates the driving wheels, and also shows quite
plainly the means by which the various units are fastened
together. The 2" Angle Girders 13 (Fig. 3, see last
month’s article) are bolted underneath the main com-
posite girders of the top portion of the gantry (Fig. 8)
and the Girders 10, 26b (see general view) are braced
by two 94" Angle Girders 89 (Fig. 8). The Girders 5 of
the bogies (see Fig. 9) are bolted to the outer sides of
the Girders 10 on the gantry and the Girder Frames 4
to the Trunnions 14.

Each bogie is provided with
two trailing and two driving

27

journalled in bearings consisting of the
Angle Girders 22, 23 (see Fig. 6) and the
21 Trunnions 7b (see Fig. 8). These
Rods carry at their upper ends two
§" Bevel Gears 96 meshing with
the §” Bevel Gears 97 (see Figs.
5, 6) on the Rod 29. The
Bevel Gear 98, which is also
24 secured to the Rod 29,

takes the drive from the

7" Bevel Gear 99 on a
25 Rod 100 that is
journalled in one of
the top transverse
Girders of the boom
and in the centre
bosses of the
roller-bearing
unit, and carries
at its upper end
a §" Bevel Gear
101 engaging with
a similar wheel
on the Rod 102,
which is driven
from an Electric
Motor via the
mechanism of the gear-box, and causes the four bogies
to travel simultaneously along the rails. Hence the
model is actually propelled by eight of its sixteen wheels.

The Roller Bearing (Fig. 7)

The large roller bearing, by means of which the
boom of the crane is able to turn smoothly in any
direction, may be purchased, together with the small
toothed wheel, as a complete unit. The upper Geared
Disc, which forms the movable race, is bolted to the

Fig 6. Top of Gantry

wheels each made by butting
together a Bush Wheel and a

(==
.

Flanged Wheel and securing
them to the axle, which in the
case of the trailing wheels is a 2"
Rod and in the case of the
driving wheels a 2}” Rod. The
driving wheels are operated
by " Bevel Gears meshing with
similar gears on the 31" Axle
Rods 90, which are journalled
in the Double Angle Strips 6
(see Fig. 9). A Washer is
placed on each driving axle
to keep the %" Bevel Gears in
correct engagement.,

Each of the Rods 90 is con-
nected by a 2" Rod 91 and two
Universal Couplings 93 to a 11"
Bevel Gear 94, secured to a 1}
Axle Rod 92. The four Rods
92, .to which the Bevels 94
are secured, are separate 14"
Rods entering opposite sides of
the Couplings 18 : their other
ends are journalled in the Flat Girders 15, and they are
held in position by fixed Collars. The four Bevel Gears
94 engage with two 1" Bevels secured to Rods that are

#l b

Fig, 7
Central Portion of Model showing
roller bearings supporting the Boom
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Fig. 8. View of Gantry with one
side removed. The bevel gearing
and angular drive can be seen

clearly

from Channel Segments, and should be secured
to the Gantry by means of 1"x1}"
Angle Brackets. These Brackets
may be bolted to Angle Girders
placed flush with the top of the
Gantry, but a better plan would
be to fill in the entire top with
Flat Plates, thus providing
a smooth surface on which
the Channel Segments may
rest. The upper guide rail
is composed of Channel Seg-
ments. Eight 41" Angle
Girders should be attached
in radial- formation to this
rail, and a Face Plate se-
cured to their inner ends.
The spider-frame consists of
eight 44" Strips attached
radially to a Face Plate, the
Strips being held to each
other by 384" Strips. Eight
14" diam. Flanged Wheels
are secured to short Rods
journalled in Double Angle Strips
fastened to the radial arms. In place of
the gearing provided by the toothed
rim of the Roller Race and the special
Pinion provided with this unit, a length
of Sprocket Chain should be passed
around the fixed guide rail, and over
a 1” Sprocket Wheel, which should
be mounted upon the composite Rod
123 (see Fig. 7) in place of the special
Pinion. On rotation of the Sprocket
Wheel, the Chain will remain sta-
tionary, whilst the Sprocket will travel
around it, and the boom of the crane
consequently rotated.

If this form of construction is
adopted the following alterations
: are necessary to the list of
*  parts required. For part No.
g 167 substitute :—8 of No. 2a;

. : G g 8 of No. 3; 8 of No.9a; 16 of No. 12b; 8of No. 16a ;
Girders 35 of the boom, while the lower Disc is secured 8 of No. 20 76 of No. 37: 16 of No. 38: 8 of No.

to the Girders 26 on the top of the gantry. The Ring i8: 8 of
Frame 132 is spanned by a 934" Strip, through the : e :

89

centre hole of which passes the Rod 100. Sixteen ?;)t of %90-
3" Flanged Wheels journalled on Pivot Bolts secured 94 A
around its periphery run smoothly on a shoulder near 5 NG 300
the edge of the lower Geared Disc, while the upper o 'of No'
Disc revolves easily but steadily about the Rod 100, 11050 & 08
by means of a similar shoulder resting on the $” Flanged 4 3o 125

Wheels. Two Bush Wheels, with set-screws removed,
are bolted to the centres of the Geared Discs, and the
Rod 100 is free to revolve in their bosses quite inde-
pendently of the Roller Bearing.

Alternative Construction

Although the Geared Roller Bearing is most suited
{or use in this model, it is possible to construct a built-up
roller bearing, similar in many respects to part No.
167, from standard Meccano parts. The bearing is
described fully in the new Standard Mechanisms Manual |
(see S.M. 131) ard consists essentially of an upper |
and a lower guide rail, between which is placed a spider- | B s st ong Hfihe
frame carrying a number of Flanged Wheels com- e bogies that carry the
prising the rollers. The lower guide rail is built-up travelling wheels




