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(No. 19) SPECIAL INSTRUCTION LEAFLETS FOR BUILDING MECCANO SUPER MODELS (Price 2d. iy i)
*e

that performs all the operations of an aectual
steam shovel or mechanical navvy

A model of unlimited interest and application ;"’i" #‘}/x
T 4

Built with Meccano Qutfit L

The illustrations to this leaflet show the
model built in Red-Green Meccano
parts. Its construction in the Blue- 1
Gold Meccano parts is exactly the same |

Fig. 1. General view of
the Steam Shovel
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ANY labour-saving dev . available to present-day engineers, and
Mthese there is probal. e
navvy as it is sometinies

The truth of this statement wi.
can move as much material in one da,
shovels ! Picture for a moment 2 000 men at work on a site.
such a crowd wielding 2,000 picks and shovels.

Then again, thin*
another. What a dir
of food to be opene

This is surely «
the mechanical equivi

- hour it we ald be—2,000 cans of tea to be made and 2,000

he Steam Shovel that weighs perhaps 100 tons.

Working from mornu o night without a stop to rest or cogitate, it moves
with unvarying precision, : 1 requires onlv three men to look after it.

I'ed on coal and water, and working at about four strokes to the minute, it is
capable of digging out 6,000 vards of material in a working dav, and in addition
loading it on to waiting railway wagons.

No wonder, then, that engineri and contractors prefer the mechanical method
to humuan labour.

A Typical Steam Shovel

The bucket is mounted at the end beam that in turn is connected with the
jib by two long racks meshing with gear wheels driven by steam engines mounted
on the «hovel frame. This makes it possible to rack the bucket arm in or out as
desired, thus varving the working radius. As in the case of a crane, a wire rope
passes over a pulley at the top of the jib, and on to a winding drum, with the result
that as sonn as the gear is thrown in the drum winds in the rope and the bucket is
pulled rard, deseribing an arc about the point at which the bucket arm is pivoted
to the . These movemen's together with the raising or lowering of the jib,
enablc the ucket to excavate a large area 18 without having to alter the position
of the ~~tii+ machine.

useful than the steam shovel, or mechanical
ealised when it is learned that a large steam navvy
s could be excavated by 2,000 men with picks and
Imagine the commotion of

of all the topnages to * take a breath ”’ or to move from one spot to

of was ed energy and much valuable time when one considers
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Fig. 3.
General
view of

body. Gear
mechanism
assembled.
Shed cover
removed to
show details

The leading edge of the bucket is fitted with a cutting lip, armed with a
number of teeth. These are made of the hardest steel, and dig their way into
the material to be removed. In most machines, the jib is attached direct to
the main frame, in which the gears, engines and boiler are housed. The whole
revolving superstructure is mounted on an undercarriage and this runs on
rails, the travelling motion being taken from the main engines.

From the description given it will be seen that steam shovels are not
unlike cranes with large scoops attached, and while they are interesting to
inspect when at rest, it is only when they are at work on a cliff face that the
reality of their power can be fully appreciated.

The bucket is thrust against the side of the cliff and then is slowly raised,
its sharp teeth tearing and ripping open the solid material. When the bucket
is full the operator pulls a lever and the whole superstructure swings round,
until the bucket is over a waiting railway wagon. A further lever opens the
bottom of the bucket and the removed material is deposited. Then the shovel
swings back for a further load.

The largest shovels are able to lift 10 tons of material at one stroke and
make four strokes per minute.




The whole movement occupies only a few minutes, but it is a fascinating
display of great strength coupled with almost human intelligence.

The Meccano Steam Shovel has been designed after careful study of
a typical Shovel in practical use, and every feature that figures in its
prototype figures also in the Meccano model. Each part of the model is
described in detail and will offer no difficulty in construction.

Construction of the Model

Commence construction with the base frame as shown in Fig. 2.
sides 1 are formed from 71" Flat -
Girders and these are joined to 51" Flat
Girders 2 to form a box-like frame.
The Angle Girders 3 and 4 are 7}” and
54" respectively and are joined to the
top edges of the Flat Girders 1 and
2 as shown. The top corners of the
framework are braced with Corner
Brackets 5 and the bottom corners
with Angle Brackets.

A Hub Dise 6 is bolted to a 71"
Strip 8 which is secured across the
Angle Girders and also bolted to the
side Angle Girders 3. 14

A vertical 41" Rod 9 is then passed
through the centre hole of the Strip 8
and beneath is secured a Bevel Wheel.
This Wheel engages another Bevel
Wheel on the Axle which carries the
central travelling wheels 10. This axle
is connected by Sprockets and chain
to the rear axle. The large 31" Gear
Wheel 11 is then secured to the Hub
Disc by four 1" Reversed Angle
Brackets, which are held by bolts 12.
The remainder of the base frame and
the Sprocket Wheel 18 should be
added at a later stage and will be dealt
with in due course.

If desired the new Meccano Ball Race may be used in place of the built-
up roller race, and if it is decided to use the Ball Race unit several alterations
will be necessary. The Pinion 35 (Ilig. 3) together with its Rod will have
to be removed and a Sprocket drive arranged. The slight alterations
required will be apparent to all Meccano boys who prefer to use the Ball Race,
and a detailed description should not be necessary.

The body consists of two 51"« 3" Flat Plates overlapped three holes
to form each side. These are secured to 91" Girders 13 (Fig. 4) along the
upper and lower edges and these Girders are connected across by 51" Girders
14.  Beneath the body or superstructure of the model a Circular Girder 15 is
secured by means of bolts 16, and held by the same bolts is a 51" Angle
Girder 17. Through this Angle Girder passes the 41” Rod 9 carrving a

The

Fig. 4. Plan view of
body of frame. Gear
shed cover removed to
show details
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2" Sprocket Wheel 18 (Fig. 2). A
Girders 17 (Figs. 3 and 4).

Next build up the Roller Race (Fig. &
Brackets 20 bolted to a Circular Strip 21.

The 14" Rods 22 carry }" fast Pulleys and arz journalled in the Brackets 20.
The whole is then placed on the top edge of the Hub Disc and the body is
passed over the Rod 9 in the centre hole of the Angle Girder 17. After the
Collar 19 is secured in position, the Sprocket Wheel 13 s boited to the Rod 9.

The top bearing for the 31" Rod 23 I" .. 4) is forr by a 1}” Flat Girder
that supports a Trunnion 68. A 51"x31" ] Plate 24 is secured
to each side of the body by 31" Angle Gir” mn the second hole
up. Th ides a bed to which
the Elec! sotor (Fig. 5) 1s secured.
On the I« er part of Rod 23 is secured
a " Sprocket Wheel from which a
chain drives the Sprocket Wheel 18
(Fig. 2) which in turn operates the
P vels beneath the base frame thus
t _nsmitting the drive to the travelling

neels,

19 engages above the Angle

.uich is formed of four Double

Assembling the Mechanism

Now build up the Motor unit,
(Fig. 5) but leave off the Rod 25
and Sprocket 26. (The Gear Wheels
and Rod are clearlv seen in Ifig. 5.)
The Motor is then secured to the
Plate 24, the correct posit’ . being
found when the fourth hol _om the
back of the Motor reg® ters  with
liole 27 in the 51" < 31" 11 te (Tig. 4).

When the Electric °° = has
bo:n secured in position g to
the Rod 28 being slidable Pinion
29 se engaged with - antrate

Wi 30 or the Gear Wi . 21 with
the wear Wheel 32. The spindle ‘of
this latter Gear Wheel 32 carries a
Worm 33 (Fig. 3), which engages a Gear Wheel 34. On the spindle of Gear
Wheel 34 is a }” Pinion, which engages and drives the 31" Ge wee] 11
(Fig. 2), thus rotating the shovel.

On the 31" Rod 36 is wound the cord 37 by means of wh i 7 he riising

and lowering of the jib 38 is carried out, and on the 6" Rod 3 i the
cord 40 which operates—i.e., raises and lc wers—the shove® 11, 1 s
journalled in a Trunnion bolted under eath the Strip 42 and 13"
Gear Wheel 43 which is engaged by a Pinion 44 -"in 8" K Liis
is driven by means of the 11" Sprocket Wheel 46 fromt 1" Spr. 21

on the driving spindle 47 of the Electric Motor.
The Spindle 45 is slidable by the rotation of an 8" Re
the Crank 49, the Rod being journalled in the ends of

&

[




meccanoindex.co.uk

Angle Strip 50, a Loup-
ling 51 carrving a 17
Rod which engages be-
tween two Collars on the
Rod 45. In this way the
Pinion 44 mav be meshed
with the Gear Wheel 43 in
order to raise or lower the
jib, or a 1” Gear Wheel 52
on the Rod 39 may be engaged
with a 1" Gear Wheel 53
to raise or lower the shovel
arm 98,

The Rod 25 (FFig. 5) is slid-
able by a 41" Strip 54 pivoted
at 55 (I'ig. 3), the end of which
engages between two Cranks 56.

These engage on each side

Fig. 5.
of a 11" Gear Wheel 57 (Fig. 5), Washers being placed between the Cranks to

Electric Motor Unit

take up the slack. When the gear trains have been assembled the only
remaining portions to be constructed are the shovel proper and the movable
arm on which it operates.

The Construction of the Shovel Arm

The shovel arm, which i1s shown in Fig. I, carries the bucket or shovel
proper and is a kind of sliding frame consisting of 91" Angle Girders 58 to
which are bolted Racks 59. The inner surfaces of the 91" Angle Girders
are fitted or lined as it were with 91" Strips. The latter are bolted at either
end to the Girders but are spaced away by Washers, therebv allowing space
between the Strips and the Girders 58 to accommodate the heads of the bolts
securing the Rack Strips 59. The jib has an uninterrupted sliding surface
throughout the length of the boom. The latter is held in position so that the
Rack Strips engage the Pinions 60, by means of two 21" Angle Girders bolted
to 21" Strips that pivot about the ends of the Rod carrving the Pinions.

A 50-teeth Gear Wheel 61 is driven by a }” Pinion 62 on a 31" Rod 63
which is operated by the hand wheel 4.

The bottom of the shovel is released by a cord 65 connected to a sliding
Rod 66, the end of which enters the aperture of a Flat Bracket 67.

The Shovel (Fig. 6)

If desired the Meccano Digger Bucket can be used on this model
in place of the built-up shovel shown. The shovel illustrated is a Standard
Meccano Mechanism and is bolted to the arm 58 (Fig. 1) which pivots from
a point in the jib of the excavator.

The bottom Plate 2a of the bucket is hinged to the Rod 3a and is closed
or opened as desired by means of a sliding Rod 66 operated by a cord 65.

During the cutting stroke, the bottom Plate
2a is held in a closed position by the end of the
Rod 66 engaging the Bracket 67. The bucket
or shovel is raised or lowered by a cord engaging
a Pullev 8a pivotally carried on a Rod 9a. The
radius of the cut is
regulated by altering the
length of the arm 58
which is controlled by
the Rack and Pinion
mechanism in the jib.
The sides of the shovel
are formed from 21"

21”7 Flat Plates as is
also the shov el bottom

2a. —_—
The sliding Rod hh

is carried loosely in

Double Angle Strip as

illustrated and carries on its upper end

a Coupling. A glance at the various

illustrations will make any further details 656 \

quite clear. N
Before setting the model in motion

apply a little oil to all gears and shafts so

that the mechanism will work smoothly. 2a

Fig. 6. Showing
details of the
Built-up Shovel
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