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This model realistically performs all the
movements oy an excavator or trench digger, opercted
by a set of seven coatrols conveniently grouped in
the driviag cab. Jlewing, luffing, raising and
lowering of the buciet arm and tilting of the bucket
are. all effected through a well designed constent
mesh gear box. :

4 rleccano battery control box is located
inside the cub, so that thke machine is independent
of an external electrical supply.

A pair of strong crawler tracks
to allow the machine to surmount
path, and careful construction

s prouided
obstacles in its
will result in a

sophisticated model well worthy of ¢ place in an
exhibition.
The designer was Sgr. 4. Farina, of lilan

(Italy).
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- Excavator or Trench Digggtf,

1. IHTRODUCTION =

Excavators, including draglines, are machines used for digging and
transporting earth or rock, and exist in many varieties, all of wiich
Fforw excellent subjects for i/eccano models.

These machines are carried on an undercarriage or chassis whaich
may be (a) a chassis which moves on two parallel crawler or caterpillar
belts or tracks, (b) a truck, thut is, a heavy chassis with two or moie
axles, (c¢) a railway truck, e.g. a locomotive crane, (d) a temporary
mounting where the excavator is attached to plers, boat decks, barges,
etc. In all of these, except the last, there may be only one power plant
for both travelling and excavating, or there may le separate power nilante.

Of the many types of excavator, the cormmonest are dipper shovels,
which are at one and the sarme time the oldest type and the most coimmonly
used machine for hard cxcavation and jor loading trucks. Then there are
hoe shovels, overhead shovels, scrapers, graders, trenching machines,
elevating graders and drilling machines - and many more.

One-of the most useful macanlnes is the universal excavator which
can be cdapted for use as a face shovel, ¢ drag shovel, a dragline, a
grab, or ¢ skimmer. This mosi versatile piece of earth-moving equipment
is shictched in Fig. 1 on page %4, where soue -of its uses are shown. atl
three. types are shown crawler mounted, but the chassis may be one of the
other typec already mentioned.

"4 face shovel is used when the rock or earth bezng excavated is
above the level of the machine ; a buchet with a hinged bottom is atiachec
to the lower end of an arm suspended from a sloping boom which pirojects
at the front end of the excavator. The buchket has its open end faczn
forwards, and is swung into the work face with-an upward motion.

' A drag shovel is employed when the work face is below the level of
the machine, and the buchet has its open side facing the rear and is
filled by being pulled downwards and baciwards. .

The dragline zlso opeirates by pulling the bucket towards the mach-
ine.” It may be used for digging either below the macihine or at-the sanme
level, and differs from the drag shovel in that the boom is much longer,
giving it -« greater reach, though the bucket capacity is less. The
bucket is driuen into the work face by its own weight so that the steep-
ness of cut which can be made is limited in comparison thh the drag
shovel, -

The skimner is used for making shallow cuts, e.g. to remoue top-
soil, and the buciet ts given a horizontal motion.

4 grab is éssentially a bucket suspended from'a crane, and is used
For loose material. The bucket is hknown as a clamshell and is lowered

. tnto the earth with its jaws opern ; 1t sinks iR by its own weight and
' the Jaws are then closed. .

The model described in this leaflet is mounted on.a chassis with
crawler tracks ; separate power plants are prouzded for travelling and
‘excavating. Keccanomen may like to exercise their shill in modifying
the machine to convert it into one or more of the other types briefly

i described. above.

e . 40 addition to the. forcgotng types, drcdgers should be mentioned.
These are used for clearing underwater earth, etc., and are of ‘several
types : - (a) the grabd dredger, using a bucket similar to the clamshe
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(b) the bucket ladder,drédger;whidh uses an endless chain of buckets, see
SML.S5, (c) the suction dredger for mud, and (d) the dipper diredueir which
is siailar in operation to a power shovel.

) For further and more detailed informa c
see "Moving the Earth' (1955) by Herbert L. Hicholls, Jr.

A

tion on earth-mouving machinery,
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2. CONSTRUCTION OF THE MODEL

2.1 General .
A sketch of the completed model (s given in Fig. 4. This draw%;;?
ghows the nomenclature cnd location of the various units. The express-

tons “left’ and ”rlght” refer to the left hand and rzght hand side of the
excavator as viewed from the driving seat, facing forward.
”he,vartous units arec as- follows : =

Noller D

4 = Chassis =~ B = Cab C = = Track Frame
S ' Bearing
E = Track - F = Hain Arm G = Buchet Arm A = Buckhket

2.2 Cbasotq (Unzt A)

This is shown in Figs. 5 and 6 . Fach zide consists of a pair of
71" angle girders 1 and 2 joined by 5% Lt x ?'” flat plates 3. Underneath
the two sides are connected by three 47" angle girders 4, 5 and §, and «
431 strip 7 ;  two 43 x 231" flat plotes 8 and 9 jorm a platform for the
hub disc 10 which forms the lower portion of the buili*-up roller bearing,
see Section 2.4.

A Power Drive Unit 11 is fixed, in the position shown, to prouide
power for travelling, see Section 2.9. :

2e¢3 Cab (Unit -B)

This unit is seen in Fig. 7 with all gearing rermoved ; - Figs. & and
9 should also be'cohsulted Fach side is made from a 97“ angle girder
12, < 53 angle girder 13 and a 541 x 3} flat plate 14, A hub disc {
is- bolted geross girders 12 to form the floor of ‘the cab and the upper "
portlon of" the roller bearing, see next Section.

Phe roof consists of a 527 x 32" flat plate 16 and a 53" x 27" flat
plaue 17 bolted to girders 13. . '

The forward partion of the cab consists of four 42" strips 18
bolted to a 5% strip 19 itself attached by obtuse angle brackets to gir-
ders 1% and plate 16. A pair of 2¥ sirips 20 is balted to strips 18, the
same bolts-also holding obtuse angle braciets -to retain further 29 strips
21, left and right flanged brackets 22 and 23, and a 1" x 4" angle brack-
et 24 (on both sides of the cab). A~further 2" sfrip 25<is bolted be-
tween' the flanged brackets as shown.

Architraves 26 brace the front corners, whtle 5}" angle gtrders
27, 28 and 26 complete the muin structure.

2.4 Rolter Beartng (Unzt c)

' Thtu con31dts of the’ two hub discs 10 -and 15, forming the lower
and upper porttons ‘Pespectively ; those haue already been mentzoned in.
‘the: two -foregoing sections, :

 The -gplder' 18 'made from threa 54”(str1ps 30 :bolted togetner to
“form a -ring ‘of twertty~eight holes, see Fig., 5.  “Seven threaded pins 31
are. fixed to the ring by nuts, and a loose }" metal pulley wilthout ‘doss
32"ig slippedioh-eash pin ;: ‘washers 33~are-neéessaryatoumazntain central-
Lty of thé apider.- R Coe e CEonsdmr s N gy s
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2.5 Track Frames (Units D) ' L e .

The left hand and right hand track frames are simildh;ibut revers-
ed ; the left hand track frame is shown in figs. 10 and 11 which are

'contlnuattons of each other.

Each frare conszsts of two channel-section girders made from a

ipazf 7 93" angle glrders 34 and 35 joined by two screwed rods 36 and 37.

At the rear, the frames -are pivoted on rods 38 which are ‘the half-shafts
of the differential, see also Fig. 6. The rods 38 pass through broclhets

~reinforced by bush wheels 39 bolted to plates 3 (see Fig. 5)-on the
- chasstisg, and through: cranhs held by bolts 40 on the trackh frames. The

halfeshafts“38_carry.£’.sproc;ets 41 connected by chain 42 to 12’ sprock-
ets 43 on the rear axle rods 44. Only the left hand set of sprocliets
{s shown in Fig. 6, but this 1s duplicated on the»right hand side.

The rear axle rods 44 are journalled in two 27 strips 45 on ecch
frame, The front axle rods 46, which are not driven, are journalled in

the elongated holes of two 2" perforated slotted strips 47 on each frame
4 J

they are held in place by two rod and strip connectors 48 fixed cn rods
49 Journalied in 1" x %J -angle brachkets 50, The rods each carry two
compression springs 51 separated by washers 52. :

2.6 . {Compensating Beam

In order to allow the tracks to travel over uneven ground wltzout
producing undue stresses in the chassis, etc., a coupensating beam ls |
Fitted. -

A-4Fi x 21" flat plate 53 is fitted to the froni oy the chassis,
see Figs. 5 and 6 .In the central upper and lower holes: of plate 53,
nuts hold bolts 54 and 55 with their shanks outwards. — Collars 56 and
57 are screwed on to the shanks of bolts 54 and 55 reopectzvely, but not
tightened. Rods 58 and 59 are held in the collars, and short couplings
60 are flxed on the ends of the rods. Couplings. 60 are pivoted on pluot
bolts &1 which are secured by nuts to two vertical 247 gngle girders 62
and 63 which thus form, with rods 58 and 59, a pivoted parallelogram. To

~girders 62 and 63 are bolted double arm cranks 64 and 65, ‘in the bosses

of which are fixed horizontal rods 66 and 67 which pass into the channel
section girders of .the track frames ; the bearings are cranks in which
the rods are free to rotate. R

: The compensating ‘beam -is hidden by a 53" x 24" flat plate 68 held
on two 1 1/8” bolts 69 fixed by nuts in plate 53, sece Fzgs. 5 and. 6.

2.7 Track qu}es and Uoper Track Rollerc ' t ; ::

The bogies are shown in Fzgs, 10 and 11. - Each, is made jron a
pair of 22" strips 70 fixed to a IF" x F" doudble dngle 6trip 71 by means
of two bolts with their shanks turned outwards. On the .shanks are
screwed, but not-tightened, threaded bosses 72, which .are held on 2%
bolts 73 fixed by nuts in girders 35. Compression springs - 74<are‘placed
on - the. bolts .to simulate spning ‘suspension.-, The:lower ‘trachk rollers are
represented by 1 1/8! flanged: pulleys 75, of which eight are. used in each
track iframée v .. Leian LAY o b

S oW 3

ireiacy Thes uppcnstrackvrQLlers are also seen in ths, 10,and 11..“ Two
53" flat girders 76 are bolted to girders 34 and 35 and:ta; (hese are. -

fitted 1" triangular plates 77 and 78, and 14 corner brackets 79. Three
pairs of 1" pulleys with boss 80 in each frame represent the rollers.



































































