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Corving and

Sculpting Machine
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Although this machine will not make original caruv-
ings or sculptures, it will faithfully reproduce any small
carving, sculpture or built-up assembly in plastics, wood
or scoft metal, It will also produce excellent lettering
in two-colour plastics which are ideal for house names and
numbers, as well as for keccano exhibitions and many other
uses.,

The only non-ifeccano parts are a piece of thich
plywood for the bed of the machine, and the electric drill
usually possessed by most hobbyists.

Procedure is simgle ; the pattern to be copied is
fixed to the bed of the machine, or to a special rig if
necessary, and the stylus, represented by a Meccano drift,
is run gently over the contours of the pattern ; the
drill bit follows the stylus and cuts an exact Sfull-size
copy.

The designer was Dr. K. ¥. Cameron, of Ary
(UeS.4.), and a modest stock of parts will suffice to
build the rodel.
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1. LATRODUCTION

.- “he model described in this leuflet is simplified version of
the jfamiliar pantograph engrover. It produces full-size reproductions,
whereas the pantograph permits a variety of size ratios.

Full-size reproductions of éarvings, castings, letters and built-
up assemblies in plastics, wood or soft metal can be made with the machine.
Two-colour letter signs can be made from extruded engraving stock ; the
latter wmaterial .is .two-ply or three-ply, usually hard phenolic or flexible
plastic made from contrasting colours. It is eosily available from
plastics supply firms and is much used for signs. Exhibition model titles,
house sions and small carvings are eastly made.

The moving parts coasist of (1) the Power Bar, pivoted to (2) a
pair of Side Arms which are in turn pivoted at the rear to (3) a Hinged
Bar which is mounted on (4) a DBaci Frame attached at its lower end to the
rear of (5) the Base. Each component part of this assembly must be .
rigid to prevent faulty.reproduction due to warp or twist. Zach joint
should be easily movable for smooth operation, but without play which
could cause inaccuracies. _

» ALl parts used are standard reccano parts except the power tool
usuclly possessed by ifeccanomen. A #71 thick plywood dase is also used
whicii should cause no problems. "

2. COXSTRUCTION
2.1-‘ General

/ashers should be used under all nuts and under all bolt hecds.
Final tightening should be deferred until assembly is completé and tests
Jor irue level and parallelism have been carried out. The waszshers are
not chown in the figures for ease of drawing. L

Views of the completed model are seen in Flgs. 2 to 7 whici are
not ¢enerally referred to in the instructions ; what is not showa in
one figure will be found in another. Figs. 2/3, 4/5 and 6/7 are con-
tinuations of ecci other.

Figs. 2 end 3 ghow the rig as used for small carvings and large
letters, see Section 3.3 ; Figs. 4 to 8 show the rig used with siall
lettering on extruded plastic three-ply stock, see Section 3.4.

2e2 sase

This is seen jrom below in Fig. 1. « bed of #1/1,25 cm plywood
1 shoula be prepared ; . the length and breadth are largely optional out
187 x S"/45 x 20 cm will be found large enough for most work. The bed
showi in the jigures is 15" x 3"/38 x 20 cm, but this is a little too
short for universal use.. )

Two pairs of 124" angle girders 2 and 3 are fixed channelwise by
wood screws to the underside of the bed, allowing ¢ space of at lecst -
122”/}2.cm,betweenAthe inner girders 3, and a 5'/12,5 cm projection to
the rear of the bed. - Two 57" x 2] flat plates 4 and 5 and one 27" x
27 Flat plate 6 are bolted to cach free flange to form four compostite
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121 s 24+ plates, which, are connected by a aecond set of cnannelled 72rf

anglc girders 7 and 8“7'”2‘ i : e
The base is further strengthened thh four ‘diagonal struts eccn

consisiing of a pair of #' x 7/ double brecliets 9 and 10 and two 3

; '3‘.&

strips 11 and 12. The front pair of struts may be hidden by .3l . 2L+ -

triangular flexible plates 13 and 14 for app earance, if desired. ‘

Additional relnforceﬁent oy the base is prouzdeo by two more pairs
oftchanndlled 123 angle nlrders 15 and 16 bolted to the rearmost holes
of nlateﬂ 5 uotng 1” x 1' dngle Grackets 17,

2.3 Pcwer Bdr.

’”he upper “part is made from a pair of lapped 7;” slrlpv ic, arnd e

_ the lower part from two lapped 9z Lu strips 19, connected by 17 screued
“rods (saectally cut) 20, spaced with a coupling 21 and three washers.
Four cranks 22 to 25 are positioned so that their oosse° colncide with

the cnd holes -of strlps 18. lote that strlps 19 prOJect th,ee nole° ‘to

the rznht and one hole’ to ‘the left.
i couble arm crann 26 is boltea to strzpv 18 to hold the stJlus (a

drift) 27 i the exact posztzon depend .upon the type of worf to be car-

ried out, ‘'see oectlon 3. - A'bell crank 28 is flxed ‘boss downwardo, by’
a ﬁJ Dolt which passes tarough the boss and tive projecting left hand )
holes oj strips 19. 4 second bell crank 29 is fixed to the fFirst by
fLshplates 30 bolted. to the end holes, one bol* also securing a 31’ Strlp
31 Fixed by its other end to a lf' corner bracket 3 itself secured by
bolts in its apex and slotted holes to strips 19.

The bell cranks thus form a square space adjustable to securc
head oy tie power tool, shown held mainly by its clamp which in turn
fixed on a 37 screwed rod 33 held to the power bar by nuts and wasliers.
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Two 7/i6% pinions 34 and 35 on rod 33 fit into the holes in the spherical

portion of the clamp to provide proper centering. The power tool ziliown
is a dremel, and with other types of tool, the construction will have to
be wdified.

2.4 side Arms

_ The rtcnt hand side arm is made from two pairs of ouerlaoncc 7
strips 36 (uooer) and ‘37" (lowér), secured to each other by six 1 /37
bolts on euch of. wnzch are two collars 38 and six washers to act as
spacers,. evcept at the two outermost pOaltlono where the bolts alco pass
through the. cranks 23 and 25 Ln front and 39 and 40 at the rear.

The’ boltu ih the side arm and in the power arm should be tempor-
arily tightened to ensure that the two arms will fit snuyly at the joint
without binding ; thin Jlefitrikit washers (Part 561) should be used if+
necesscry. . Choose uniyorm washers (Part 33) and stQCA them convex side
to. concave, side’ for furtner. untformity. .

' The left hand szde arm is similar to the right hand side arn ex-
cept that 1254 strips 41 and 42 are used ‘instead of 747 strips to allow
a 57 projection to the rear for the counterweight, see Section 2.6.

2.5'_ nLnged Sar

fhzs zs Llear to ‘the power bar, but both upper and loweir compo-
nents are made fron three lapped 94 strips 43 and 44, and both project:

2
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two holes to left and right. They are secured together by six 2 screwed
rods 45 and spaced by couplings 46 - and washers.

sour couplings 47 to 50 are fixed to the outermost spdcer couplings
46, using ' bolts through the end untapped transverse holes of couplings
47 to 50 passed into the tapped holes of the spucer couplings 46. The
4" prods 51 and 52 are secured, one in each transverse centre hole of
couplings 47/48 and 49/50, to forn the hinge pins. o

The two side arms, the power bar and the hinged bair are next ass-
embled, 27 rods 53 and 54 beiny possed thirough the cranks 39 and 40 on
eacir gide. .

Cranks 22 to 25 at the front and the two pairs of cranks 39 and 40
at the rear form the pivots. The whole assembly can thus be raised dnd
moved jrom side to side to allow the stylus to follow the contours of the
pattern being copied. N

:ifter a chech for true and parallel postition, all nuts end grub
screws shnould be securely tightened. :

2.5 Counterweight

To balance the:weight of the feavy power tool, a counterweight is
Sfitted to the rearward projecting ends of strips 41/42. A 37 screwed
rod 55 holds two boiler ends 56 filled with scrap metal to balance the
weilght of the power tool,

27 Lach Frame

It is important that this component is especially rigid, and it is
madc jroa two vertical members, each composed of eight lapped 91! stirips
57 (left) and 58 (right), joined by three 113" screwed rods. The upper
rod carries twelve socket couplings 59, and the middle and lower rods
carry twelve couplings 60 and washers ; the lower rod passes through the
lower end holes of strips 57/58.

Yhe assembly is secured by threaded bosses 61 on the projecting
ends o) the upper and middle rods, and threaded couplings 62 on the lower
rod. .. drift should be used to ensure accurate alignment of the holes
while the assembly is being tightened ; bolts should be used in the
holes iin the tihreaded bosses and threaded couplings.

Joudle arm cranks 635 and 64 are bolted to the outside of the
plates 5 of the base, and 13" strips (not seen in the figures) to the
inside of the plates to act as solid bearings for the 2 rods 65 which
are passed into the untapped portions of the threaded ¢ouplings 52 and
secured by grub screws. Collars are fixed on the ends of the rods.

2.8 dach Frame Catch

On the lert hand side, two 44! strips 66 are bolted to-plates 5 .

as seen in Fig. 6. The upper holes of tre strips are secured togetger
by #7 Lolts 67 with a coupling 68 between the strips to space then. - A
pair of 24t strips 69 is fixed about 2 apart by two 1" screwed rods 70,

one tiarough the end holes of the strips and also through coupling 38, and
the second through the fourth holes from this pivot. i

It should be possible for this catch to engage the left member of
the bacli frame, above the threaded boss 61 as shown: in the figure, and
hold the back frame vertical for periods when adjustments are needed.
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it lhe catch tn place, the four-bar assembly can be fixed to tae uack
frame Oy passing -the hinge pins - the rods 51 and 52 - through the sixth
hole ;jroit the top of each member, collars 71 and washers .being added to
preuenl side play.

3. OPERATION
3.1 General

The power tool should be fixed to the power arin and sufyiicient
weight placed in the boiler ends 56 to balance the tool. It should be
possible to swing the entire bar ana bacit frame to the rear (when the
catch is azsengaged) to cleur the bed for preparing work.

3;2 Qarvtngs

4 suitable pattern to be copied is held to the plywood bed 1 by
Fishplates and a blank piece of material placed to its left to be cut.
¥ith proper adjustment of the stylus height, and an appropriate carving
cutier neld in the tool chuck, the machine is ready for use on objects
which project about two to three inches (5 to 7,5 cm) above the ded. The
stylus-is adjusted by a #7 pinion 72 on the shank of a short threaded pin

73, the threaded portion of which enters the boss of the double arit crank
26.

3.3 Small Carvings and Large Letters

Jith the larger carvings mentioned in the preceding section, 0oth
the piece:to be copied and the woripiece can be attached directly to the
plywood-bed, but for small carvings and for lettering, a special rig
should ve built and this is best seen in Figs. 2 and 3.

.1 suitable rig for cutting large letters on thick wood is mace
Srou two identical supporting tables. Fach table is constructed firom
two 5.7 x 241 flanged plates 74 and 75 bolted end to end by their JSlanges,
and supported by 2;” x 2#" flat plates 76 and 77 bolted to 747 angle gir-
ders 75 and 79 fixed by wood screws to the bed 1.

‘The two tables are mounted with a ;' intervening space and aie
furtier supported at their centres by a 45 x 2—’ Flat plate 80 «t the
front, edged by vertical 4% angle girders 81, and by ¢ stmilar plate
80a at the rear. Plate 80 is fixed to the bed by a wood scirew ia an
edgtno 2“’ angle girder 82, and is connected to plate 80a hy another 54
x ZP’ Jlanged plate 83 to which a 52” x 25 flexlble plate 84 is bolted
to Sorit a flat surface for the pattern. £ 53 x 3  flat plate 85 is
bolted in position as chown.

4s seen in Fig. 2, the pattern &6 may be fixed to plate 84 by ad-
hesive tape and a pair of 24+ flat girders 87. The wood 88 to de carved
is. held by two 53" angle girders 89/90 using 1 1/8" bolts 91 fixed by
nuts ia plates 74, the clamps being threaded couplings 92 with 17 rods
93 in,lnezr end transverse holes.

.i spirit level should be used to ensure accuracy of the two levels.
_An appropriute cutting bit is fixed in the tool chuck and the heizht of
the sitylus above the pattern adJusted to correspond to the required depth
of cut.

.or large letters of this style, it is necessary to draw the pat-
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