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This 15 an ideal! model for exhibition pur-
poses because, hot only does it provide an end pro-
duct, it will be a centre of ctiraciion and can
also be a source of revenue, since a charge can be
made jor naemeplates.

While the custonmer walts, nameplates can be
made to order in various mctertials, such as plastic
or wood.

As described in this leaflet, the pantograph
will give a rctic of 2:1, but the machine may be
cdjusted to give ciay rotio botween 1+4:1 and 4:1.

The designer ves 0Or. K. . Cameron, of Ary
(U.S.4.), and a rodsst stoclk of parts will suffice
to build the model, the only non-fleccano parts being
a plywood base, a drill and a jew cutterc.
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Pantogranh Engraving HMachine

1. INTRODUCTION

This machine uses the pantograph principle to produce two or three-
dimensional copies in a variety of ratios from 1-4:1 to 421 The nachine
as illustrated and described in this leaflet gives a 2:1 ratio, but see
Section 2.18.

The components described are suttable for two-dimensional nuierlate
work, but similar carriers can easily be built if three-dimensional oper-

ation ts required,‘seejSection 2.19. However, it is considered that the
ileccanoman will be more interested in the production of nameplates and
signs. Once c fount of type has been built up, see Section 2.16, name=

plates can be made .quichly and, at an exhibition, such work could be a
source of revenue, and will certainly be a centre of attraction.

Engraving stock can be (a) laminated phenolic which is hard and
durable but a little slow to work, (b) extruded plastic which is Fflexible
and guite durcble and much easier to work, and (b) wood of various types.
Such stocl is readily auailable from hobby shops and is supplied in a
great many colour combinations ; for example, the surface can be white
and the core red, or vice versa. Some stock comes with translucent core
suitable for making illuminated signs ; wood grains are also avatllcble.
The matericl can be purchased in large or small shects or ready cut into
strips or nameplate sizes. To begin with, it is suggested that thc
lieccanonan orders material 1/8"-3 mm thick ready cut into strips 1/25 mm
and 27/50 mm wide. Surfaces are either glossy or satin.

Cutters are auvailable from small engineering suppliers and hodby
shops, and should be of a size to Fit the tool used, probably 1/81-3 mm.
They arc supplied in a variety of angles for V-cuts and there arc routing
cutters for flat bottom cuts. The 0.075"/2 mm is the most gencrally
usejful for small signs, and 0.1007/2,5 mm and 0.125"/3 mm for largce
letters. o

. vacuum cleaner with a flat attachment is useful for keeping down
the dust.

Finally, it will be reclized that the machine is a basic modcl
which is capable of endless vartations.

2e CONSTRUCTION AND OPERATION
Cel ggpcral

.4 vicw of the complcicd model ic shown in Figs. 1 to 4, which arc
continuctions of one another, during a irial run with the General Lurpose
Copy Cerricr and custom-drawn lottors uscd as copy, see Scction 2.15.

It is e2ssential for th2 accurat:s working of the model that carc
be coercised in its construction and that no worn parts are used where
snug joints are imperaitiva.

Vashers should be used under cuvery bolt head, whether shown in
the figures or not, and patient practicce is esscntial in order to gain
expericnce in engraving bejorc attempting to display and operate the
machine at exhibitions. .

The ‘moving parts consist of ‘a Stylus Arm pivoted to a Short irm

" and @ Swivel Arm;' to which is also pivoted a Motor /Arm, sec Fig. 2. The

rear of the Swivel Arm is pivoted to the Swivel Post ; the latter is a



universal joint, rotating on its lower end on a rod held in a U-fraiwe
pivoting on a rod fixed to-thae rear.-of the base.... .
s e Tl oL

2.2 fase

Figs. 5 to 10, and 12.  The bed is a plece of %’/1 25 cint eld—

wood 1, 15" x 12”/38 X 30 cin ; the ptece of plyuood used for Griiie:siil. 51 -

Carving.and uculptlng hachzne NGJ ‘be used, with a ptece 4i1/10 -cin ULQO
added to the rear, as shown 1in Flg. 10, bUL not in-the other j figures
where o single, piece of plywood is shown.

- Two. pairs: of 124" apgle girders 2 and 3 are flxed channelwise Ly
wood screws .to ihe underslde of the bed, allowlng at least 124 /32 cm
between the Lnner gtrders 3, qnd two holes of gzrdero 2 and 3 Cleur of
the bed dt the rear. ,

Two, 5%” x 24 flat plates 4 and 5 and one 24" *'21“ flat plote 6
are bolted .to each free flange to form four composlte 1241 x 2.0 plates,
which are connected by a second set of l2r’ channelled angle gzruezs 7
and C. : : ‘

The base zs further strengthened with four diagdnal otrutﬂ euch

constcting of. a. palr of z x r’ ‘double brackets.9 and 10 and two 37 strips
11 aad 2. |, The.front palr of struts may be’ hidden by 31" X 247 triaengu-

tar Jlexzble plates 13 and. 14 for appearance, if deszred

.additional reinforcement of the base is provtded by two moie pairs

O] channelled 12;’ angle girders 15 and 16 bolted to the rearmost holes
of plates.5 using 1" x 17.angle brackets 17.

: Up to this point, the construction of the base is similar to that
* GiillesiiL.51 = Carving and Sculpting liachine and, if the base jor the
lattcr model is. auazlable it need not be dLsmantled. The only differ-
ence is that girders 15 are one hole hzgher for Gliii.SML.52 than for C/:,,°

SHL.51.
"4 double arm crank 18 is bolted to the centre of girders 15 cnd
anotier double arm crank 19 to the centre of girders 16. A 247 x 22

Flut plate 20 is secured by %” bolts 21 to the rear centre of the plywood
bed, so tihat a rod passed through the centre rear hole of the plate pass-

es freely through the cranhks 18 and 19. 4 third double arin crank 22 is
bolted to plate 20 to provide additional support for the rod.

Two 2" strips (five-hole type) 23 are lapped and secured by 3
bolts 2% to girders 15 and 16 in the position shown in Fig. & ; the
sirips are spaced from the girders by three washers and.a collar oin each
bolt. The upper bolt 24 also holds a 1" x 1" ungle bracket 25 on the

JSront surjyace of girders 15, lug towards the centre, and a sccond 1+ x J¥

angle2 hraclhet 26 is held by bolts 27. To the free lugs of braclicts 25

and 26 are bolted cormer gussets 28 and 29 (doudbled for strength) cnd 92"
angle girders 30-and- 31, the former by their apex holes and the lutier by

their cond slotted holes,

Girders 30 cnd 31 are fixed to the und’fsurfecezothhe bed Oy wood

screws 32 and gre.connected at their front ends by a 127 X, #" double
angle °tr1p 33 to which a 2" flat girder 34 is bolted. The Horizontal

arits oy -the cornen_gussets are bolted to gtrders 30 and 31 and their vert-

ical arms *to -a 1}" x f double engle Strip 35 Ffixed to the'front suPJace
of girders -16,.

An 114" rod 35 JournQZZOd in the central holes of strzps 23 aend in

a ‘round hole ofi girden 34 .carries a collar 37 at its rear end, a worm 38

boss ,to .the rear immediately in frqnt,of strtps{Z},‘ and‘q cqupling 39 at

3
‘.
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its jront end ; a 2%” rod 40 in coupling 39 carries a bush waeel 41 with
a short threaded pin 42 to act as a handle. This is the Swivel Fost Con-
trol, see the next two sections.

2e3 U-Framne

Figs. 1, 8 and 10 to 12. Six 24" strips 43 are lapped and held
together by Z' bolts, with a pair of lapped flat trunnions 44 and a
double arm crank 45 on the upper surface, and a similar crank 46 helow.
In the remaining outer holes of sirips 43 two more 7' bolts pass up into
the longitudinal tapped bores of a pair of threaded couplings 47 and 48.

4 32" rod is held in the bosses of cranis 45 and 46 and is passed
through the bosses of cranks 18, 19 and 22 atitached to the base. One
washer is inserted between cranks 22 and 46, and four washers between the
undersurfcce af plate 20 end crank I8.

A 57-tooth gear wheel 49, boss upwards, fixed to the 341 rod be-
tween girders 15 «nd 16, engages the worm 38 on the Swivel Post control
shayt 36. Alignment shouid be such that the U-Ffrurme turns quite jreely
but does not wobble ; the apex holes of the flat trunnions 44 point to
the rear.

Two #" x 4" double brachkets 50 and 51 are bolted to the free holes
of flat trunnions 44, and a pair of lapped 4it stepped curved strips 52
and 53 are bolted to their lugs. The free ends of strips 52 and 53 are
joined by a 12" screwed rod 54 (specially cut), a palr of tension springs
55 gnc¢ 56 being placed on it between the strips before the rod is lock-
nutted in place so that it projects about 5/16"-8 mm at each end beyond
the nuts.

2o Swivel Post

Figs. 1, 8, 11 and 12. The Swivel Post {s made from a pailr of
2" flat girders 57 and 58 sepcrated by four hortizontally placed couplings
59. The upper three couplings aere held by 2" bolts passing through the
girders and the cnd transverse untapped tores of the couplings. The
lowest coupling is held by 7/32" bolts (Fart 37b), each with three wash-
ers under the head, passing tarough the girders into the end transverse
tapped bores cf the coupling.

The 2" bolts holding the top coupling also hold 41 x #" angle
brachkets 60 under their nuts ; the sloited hole lugs of the braciets are

lapped together and a 1Z" screwed rod 61 (specially cut) is locknuited in

thein. i 247 rod 62 is passed through the centre transverse smooth bores
of the top three couplings 5$ and it should rotate in them easily but
without wobble. The two tcnsion springs 55 and 56 on the rear screwed

rod 54 are hooked over thc front rod 52, and two more tension springs 63
and 64 added, one on each side ojf the projeciing portions.

The Swivel Post is piuvstced below on a 23" rod 65 which passes
through the longitudinal borec cf the lowest coupling 59, and through the
upper transverse smooth bores of the couplings 47 and 43, in which it is
held by grub screws. A collar 66 on each side of rod 65, on both sides
of the Swivel Post, prevent the rod jrom zliding.

2¢5 Stylus Arm
Figs. 2, %, 7 and 13. The Stylus Arm is made. from a pair of 97
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strips &7, lapped and joined to a second pair of lapped 947 strips 53 hy
Fflve i screwed rods 69 using three washers and a collar as spaceirc on
each rod. Two of the rods also pass through the slotted holes of pairs
of ciraniis 70 and 71, one crank above and one below at each pivot position.

One rod 69 also holds another pcir of cranks 72 which suprort the
stylus, a drift 73 passing .through the end holes of strips E7/68. :
short threaded pin 74 with a 2" pinion 75 attached forms a manually ad-
justable stylus grip in one tapped bore oj tne upper cransx 72.

2.6 Short Arm-

Figs. 2, 7 and 13. The Short Arm is made from twelve 4ol strips
76, lapped and held together by 7' bolts.

2.7 Swivel Arm

Pigs. 2, 7, 8 and I3. The Swivel 4rm is made from nine 7z strips
77, lapped and held together by f" bolts. The rear boltz clso pcssa
throuch the holes of a cranit 78 mounted on the upper surfcce of tne arn.
The rearmost bolt should bde hecd downwcrds to prevent. it catching oin the
Swivel Post. '

- 2.8 liotor Arm

Figs. 2, 7, 8 aeand 13. The liotor Arm consists of a pair of 724
strips 79, lapped and joined to a second pair of lapped 741 stirins GO,
spaced by three washers and a collaer as in the Stulus irm.

On its undersurface are jixed a pair of If” corner brociiet z
82, tihe bolts passing through the apex holes and the T-slots. Two 34!
strips 83 are bolted to the outermost holcs of the brachets, front and
rearr, cnd the other end holes of strips 83 are bolted to fishplctes 84

.and 85 and the end holes of a bell crank 86, positioned with its Doss
downwards directly under the end holes of strips 79/30. A gecond bell
crank 37 is bolted to the free holes in the fishplates to form, with hell
crank 86, a space for the snug reception of the nose of an eleciric drill.

The tuype of drill used in the model illustrated in this leaflct g
a Dremel, but other types of drill may be used and the space must thcn be
modiftied to suit the nose of the drill. :

If: a Dremel or similar drill is used, a Dremel or other tool hold-

~er 85 is fixed between two 7/16" pinions 39 on a 241 screwed rod (spcc-
ially cut) passing through the third hole from the end of the Hetor Jlrm
and through the T-slot of corner brackct &2. 4 threaded boss §0 szhould
be used to tighten the pinions in place using c 2" bolt temporarily in-
serted in the trunsverse tapped bore of the boss. Use is made oy 7/3167
pinions beceuse they are a snug fit in the larger section of the hole in
the boll of the Dremel tool holder. In the case of another brend of
tool, difyerent methods will be necded to hold it securely in pluce.

2.9 assembly for 2 : 1 Operation

Figs. 2, 4, 7, 8, 11 and 13. The rear holes of the Short .rm are
aligned with the end hcles of the Motor Arm. .4 17 rod is passcd up
through the boss of bell crank 86 and zuccessively through strips 80,
strips 76 and strips 79. There will be just room for the tip of the






















































































































