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Completion of Instructions for building this Fine Model

N the first instalment of this article dealing with the
construction of the Meccano Railway Breakdown
Crane, which appeared last month, the construction

of the crane truck and bogie was described, and providing
our instructions were carefully followed the model-
builder may now proceed with the remaining portions
of the model, which include the superstructure, jib,
gear box mechanism, and resistance controller for
the Motor. Tull details for dealing with each part are
given in this article, together with instructions for the
final assembly of the various units.

The next item of the model to receive consideration is
the gear box and the base to which it is attached. The
latter consists essentially of three 53"x3%” and one
53"x 21" Flat Plates bolted to two 124" Angle Girders
23 (Figs. 6 and 7) the ends of which are spanned by
54" Angle Girders.

The sides of the gear box consist of 5}"x3%" Flat
Plates 24 that are attached to the base by 5}” Angle
Girders 25 (Fig. 7), 3%" Angle Girders being added to
the front edges of the Plates for stiffening purposes.
Two 24" Triangular Plates 27 (Fig. 6) secured to these
Girders will eventually form the bearings-for the jib
pivot pin. '

The reinforced bearings for the vertical
Rods carrying the 14" Bevel 41 and }”
Pinion 43 (Fig. 7) should next be secured in
place. The Flanged Ball Race forming the

Fig. 6. General view
of the Superstructure,
with roof removed.
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upper portion of the Meccano Ball Bearing, on which the
model turns, is fixed centrally under the latter bearing,
being held in place by four {” Bolts and spaced away
from the underside of the superstructure by four Collars
placed upon the bolts.

The gear box layout is remarkably simple, due to the
employment of an entirely new principle in Meccano
engineering. The chief advantage of this gear box is
that none of the Axle Rods or Gears are required to
slide transversely. Consequently the Gears may be
engaged instantly on movement of a lever and they do
not require the accurate placing on the Rods that is
usually necessary with the ordinary type of gear box.

The Rod 30 (Figs. 6 and 7) is driven by the Motor
through the medium of Sprocket Chain and forms the main

23z shaft from
a5 which  the
four move-

37 ments of the crane are de-
rived. It carries two Double
Arm Cranks 34 and 35 which are
free on the Rod and carry re-

spectively 3" Pinions 32and 33. Each Pinion is mounted
loosely on a " Bolt secured by double nuts to the end hole
of its respective Crank ; and both Pinions are in constant
mesh with the Pinion 31, which is secured to the Rod 30.
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The 57-teeth Gears 38 and 39 are secured
to the luffing and hoisting winch barrels
respectively and by manipulating the
lever 49 the Crank 34 is rocked backward sp
or forward on its shaft and the Pinion 32
is brought into engagement with either
of these Gears 38 or 39.

With regard to the travelling motion of
the model, this is de-
rived from the Rod on
which a 57-teeth Gear
42 is secured. The Rod
carries also a $" Con-
trate that is in constant
mesh with a £” Pinion
43 secured on the top of
the vertical Rod that
forms the central pivot
of the model and which
has the Pinion 17 (see 5 _
Fig. 5 in the July =&
“M.M.”) secured to its
lower extremity. This
vertical Rod, after pass-
ing through the Double
Bent Strip and Plate
in the base of the super-
structure, is journalled freely in the Flanged Ball Race
that is bolted directly underneath the Plate. The Rod
also is free to turn in the boss of the Gear 4.

The slewing movement is obtained as follows: A 57-
teeth Gear 40 is secured to a Rod carrying also a " Bevel
in mesh with a Bevel 41. This Bevel is fixed to a short
Rod carrying at its bottom end a 1" Pinion that will mesh
with the Gear 4 (Fig. 2 July “M.M.”), which forms part
of the Ball Bearing (see Standard Mechanisms No. 144).
Both the Rods carrying the Pinion 43 and the Bevel 41
are journalled in the reinforced bearings mentioned
previously, and the four Rods on which the Gears 38, 39,
40 and 42 are secured, are journalled in the side Plates of
the gear box and are restrained from lateral movement
by Collars,

By moving the lever 50 either the travelling or slewing
movements of the model may be brought into action and
if desired either the luffing or hoisting motions may
be used at the same time.

The construction of the lever frame will be clear on
reference to Fig. 7. The 24" Strips 49 and 50, forming
the levers proper, are pivoted in their bottom holes on a
Rod that is carried in two 24" Strips forming part of the
frame. The 5%" Strips 47 and 48 form the connecting
links between the levers and their respective Double
Arm Cranks, the connections being made by lock-nutted
bolts. In order to lock the lever 49 in either hoisting,
luffing or neutral positions and the lever 50 in either
travelling, slewing or neutral positions, round-headed
Bolts 49a are bolted on the second hole of each lever so

2 that their rounded heads en-
gage with holes in the quad-
rants after each movement of
the levers. The latter should,
of course, be spaced on their
pivot rod so that the bolts are
pressed firmly against the
quadrants.

The Motor gearing is ar-
ranged as follows: A 4"
8. Underneath view of the Pinion on the armature spindle
meshes with a 57-teeth Gear

Fig.
Controller Unit showing the
resistances.
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on a short
a
43 * R 0 d

4z Fig. 7. View of journalled
tie Gear Box, with i the side

one side removed to
show the mechanism. plates of
the Motor,

and this Rod also carries a second 4" Pinion that engages
with a 57-teeth Gear on another Rod that is vertically
above the first. This Rod has a 1” Sprocket 51 secured
to it. The Motor may now be bolted down in the
position indicated in Fig. 6 and the Sprocket 37 on the
main shaft 30 connected with that on the Motor by a
length of Sprocket Chain. The 1” fast Pulleys 45 and 46
on the hoisting and luffing winch barrels comprise the
brake drums. A length of cord is wrapped round each
Pulley, one end being fastened to a suitable part of the
framework and the other to the appropriate brake lever
54 or 55 (Fig. 6). These levers consist of 3" Strips
attached pivotally to a Single Bent Strip that is bolted to
a 3}” Double Angle Strip spanning the sides of the gear
box. The extremities of the brake levers are weighted
with 3" fast Pulleys in order to maintain the cord in a
slight state of tension round the brake drums, and thus
prevent the load or the jib descending when the barrels
are thrown out of gear.

Having assembled the mechanism, two Strips 28 may
be attached pivotally to 1” Triangular Plates that are
bolted to the gear box side Plates. The ends of the
Strips are spaced apart by a 3" x 13" Double Angle Strip
and a 31" Rod journalled in the extreme end holes
carries the Pulleys 29.

The cylinder 36 (Fig. 6) gives additional realism to the
model. It consists of a Sleeve Piece with two }" Flanged
Wheels forming the cylinder covers through which the
piston rod passes. An End Bearing on the end of the
latter is attached pivotally to the connecting rod, the
other end of which is pivoted by a lock-nutted bolt to the
crank disc. The crank disc consists of a Bush Wheel,
and is secured on the Rod 44 (Figs. 6 and 7), which is
driven from the main shaft
30 through the medium of a
length of Sprocket Chain
passing over %" Sprocket
Wheels. The appearance of ey
the cylinder, etc., will be °
gathered from the general
view of the model.

The boiler is attached to
a 53" x2}" Flat Plate that
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Fig. 9. Detail view of the Controller
Switch Arm.
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forms part of the coal bunker, the sides of which are formed from
317« 2}” Flanged Plates. Rods 26 are secured to the Flanged
Plates by means of Collars, the purpose of the Rods being to form
supports for the roof. " Two further Rods 26 are needed for this
purpose and they are inserted in Double Arm Cranks that are
secured to the base in the positions indicated in Fig. 6.

The boiler fittings include a pressure gauge, represented by a
1” loose Pulley, and a water gauge 52 composed of a 1} Rod
secured in two Handrail Supports and attached to the front of
the boiler.

The resistance controller 53 (Fig. 6), the function of which is
to alter the speed of the Motor, is extremely compact and is built
entirely from standard Meccano parts. Fig. 6 shows the controller
in place whilst Fig. 8 gives an idea of the underneath view of
the device with the resistance elements in place. Fig. 9 is a detailed
view of the switch arm and spring contact.

The resistance elements consist of a short length of Spring Cord
that is attached at equal distances to the shanks of 6 B.A. Bolts 1
(Fig. 8), one of which carries a terminal 8. The 6 B.A. Bolts are
carefully insulated from the Bush Wheel 2 by means of Insulating
Bushes and Washers, and the Spring Cord is drawn out so
that no two adjacent turns touch each other. The 6 B.A.
Bolt 3 is insulated in the usual manner but remains un-
connected ; it thus forms the “ off ” position of
the control[er, in which no current is supplied
to the Motor.

The switch arm (Fig. 9)
consists of a Double Arm
Crank 4 carrying a
Spring Buffer 5, the
head of which presses
on the heads of the
6 B.A. Bolts forming
the *“ contact studs "
thus smooth and
efficient contact with
the studs is assured.
The Crank pivots
on the top end of
the supporting
Rod 6 and is
retained in
position by
the Collar 7.
A Thread-
ed Pin on
the other

b~

Fig. 11. Underneath

view of the Roof, re-

moved from the super-
structure.
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extremity of the switch arm forms a
convenient handle. In order to
prevent the switch arm riding off the contact studs at either
extremity of its travel, a stop consisting of the socket portion
of a Spring Buffer, is secured to the Bush Wheel 2.

One of the Motor terminals is “ earthed ” to the frame of the
model by connecting it to the bolt 56 (Fig. 6) by a short length of
wire. The other terminal of the Motor is connected to the 6-volt
Accumulator or Transformer by a length of wire, which passes out
of the rear of the miodel. The other lead from the Accumulator
is connected to the terminal 8 of the controller.

When the spring contact 5 (Fig. 9) of the switch arm is pressing
on the * off ”’ stud 3, no current is supplied to the Motor, of course.
But when the switch arm is moved on to the next stud, the Motor
commences to revolve at a slow rate of speed, due to the fact that
the current has to flow through the entire resistance and that its
value is therefore small. (Actually it is the wvoltage that is
“dropped ” or expended in the resistance. This causes the
current to drop too, for voltage is the ** driving force "’ or pressure
forcing current through the resistance of a circuit).

On moving on to the next stud, one stage of the resistance is cut
out and the speed of the Motor increases. Step by step, as more
resistance is taken out, the speed of the Motor mounts up until the
switch arm is on the last stud carrying the terminal 8, when all the
resistance is cut out and a straight-through path is afforded for
the current from the Accumulator to the Motor. The Motor now
runs at its greatest speed and develops its maximum power.

The underside of the roof is shown in Fig. 11. It consists
essentially of one 53”34 and two 53” % 2} Flat Plates, to the
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edges of which Stnps are added for the purpose of stifiening. Four
Couplings are secured by means of bolts to each corner of the roof
to receive the top ends of the supporting Rods (Fig. 6). A Boiler
End is secured to the underside of the roof by a single bolt, which
also retains a Chimney Adaptor in place on the reverse side of the
roof and a Sleeve Piece to represent a chimney is fitted over the
Chimney Adaptor.

The construction of the jib should be _ s
fairly clear from Fig. 10. The four 4% =
>, |l

Fig. 10. The Jib, showin, o =

positions of the luffing an = ’

hoisting Pulleys. 3 =

main longitudinal Girders
are 184" in length and are
braced effectively by suitably
disposed bracing Strips. The
bracing on both sides is similar,
and that on the top corresponds
with the bottom.
A 531" Curved Strip 60 is secured to
each of the two lower 184" Angle Girders,
and a 44" Strip 57, together with a 2§
large radius Curved Strip, 1s
attached to each top girder,
the 2}” Curved Strip form-
ing the connection be-
tween the Girder
and the
Strip
57. The
front
ends of
t h e
Strips are
joined by
Double  and

Flat Brackets,
The Pulleys 59 are

mounted on a 2” Rod
that is journalled in Flat

Trunnions bolted to the
jib; they are spaced by
Collars and two are loose on the
Rod, the remaining one, being a

fast Pulley secured on the Rod
against the Trunnion. The Pulleys 58

are similarly arranged, one being a loose
Pulley and the other a fast Pulley secured
to the Rod. A Flat Bracket is placed on the

Rod between the two Pulleys, and to this the
standing end of the hoisting cord is attached.

Having completed the various units it only remains
to assemble them into a complete model. The
swivelling superstructure is lowered into place over the central pivot
(i.e., the Rod transmitting the drive to the travelling wheels) care
being talken that the Ball Casing containing the balls is first placed
in position on the 33" Gear 4 (Fig. 2, July “M.M."), and that it
registers correctly with the Flanged Ball Race which is bolted to
the underside of the superstructure. It should also be seen that
the 4" Pinion on the lower end of the Rod carrying the Bevel 41
is meshing properly with the teeth of the Gear 4. The Pinion 17
(Fig. 5, July “M.M.”) may now be secured to its Rod.

The jib pivot pin—a 44" Rod—is passed through the 24"
Triangular Plates 27 (Fig. 6) and through the bosses of the Bush
Wheels 61 (Fig. 10) that are secured to the foot of the jib.

One end of the luffing cord is attached to the head of the jib and
passed over one of the Pulleys 29 (Fig. 6). It is then taken over a
Pulley 59 at the jib head and back over the remaining Pulley 29.
Thence it is led over the other Pulley 59 at the jib head and down to
the luffing winch barrel, on which it is secured.

The hoisting cord is secured to a Flat Bracket on the Rod carrying
the Pulleys 58 and passed round one of the sheaves of the two sheave
Pulley Block. Next it passes over one of the Pulleys 58, round the
remaining sheave of the Block, over the other Pulley 58, over the
centre Pulley 59, and so down to the hoisting barrel.

Finally the roof may be placed in position by fitting the Boiler
End on to the Boiler and securing the ends of the Rods 26 in the
centre transverse bores of the Couplings that are secured to the
underside of the roof.



