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Several good model fork lift trucis have been
published from Liverpool since 1948 when the first one
cppeared in the 1948-53 lianuals. This was followed
by other versions, but unfortunately some of the best,
e.g. that in f/.10.59, are without building instruct-
ions. Especially recommended are those in the 1948-
53 gnd 1954-61 fianuals-and the Special Leaflet No. 9.3
for Outfit No. 9 (renumbered Leaflet No. 23 in 1970).
Other models are small and without interest for the
Meccanoman. '

These machines make good subjects, and the mod-
el described in tiais Leaflet is easily enlarged, elab-
orated and generc'l:y improved, while still using the
basic idea of remotc contirol.

It was designed by Dr. K. /. Cameron, of Ary,
Kentuchy, U.S5.4.

The remote coantrolled fork Lift truck is not
a difficult model to construct, but is fascinating in
operation and well worth building.
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Remote Controlled Fork Lift Truck

1. INTROLUCTION

Severel good model fork 1ift truclis have been published from Liver-
pocl since 1948, when the first one apueared in the 1948-53 Manuals. This
was folloved by other versions, but unfortunately some of the best, e.g.
that in i3.170.59, are without building instructions. Isnecially reconm-
ended are the models in the 1948-53 and 1954-61 ianucls and the Specizl
Lecflet No. 9.3 first issued with the 1962-59 ianuals and renumbered No. 2=
in 1970. Cther models are smzll and without interest for the !l.eccanoman.

These machines male good subjects, ancd the model described in this
present Leaflet is ecasily enlerged, elaborated and generally improved, at
the sane time using the basic idea of remotc control. o

- The Remote Controlled Fork Lift Truck is not a difficult model to
construct, but is fascinating in operation and well worth building.

A .sketch of the completed model is given in Fig. 1 on page 10.

2. CONSTRUCTION

2.1 Chassis-

‘ This is shown in Fiz. 2 ; the side frziies are tuo 1237 angle gird-
~ers 1 and 2. These are joined at the front by a 53" x 23% flanged nlate
3 bolted to the end holes of wirders 1 and 2, 2nd at the back by a 5%”
strip 4 fixed in the position shown. Five 3} strips 5, 6, 7, 8 and 9
are bolted in place and also four 3V x 13% flat plates 10, 11, 12 and 13.
A Z o 1% double engle strip 14 is bolted between the girders 1 and 2 and
held by bolts 15. Two flet trunrnions 16 and 17 are bolted in place and
to them zre fitted two 13" flat girders 18 and 19. Two %% angle gircers
20 and 21 are fitted to strips & and 9, as shown. Two 2% x 4% triangu-
lar flexible plates 22 and 23 are bclted to plaote 3, and two 24" stepped
curved strips 24 and 25 are bolted to plates 22 and 23 ; these will leter
be used to Lolt the body to the <chassis, see Section 2.7. The 24" strips
222 and 23a cre used os cdditionsl breacing.

Turning now to Fig. 3, which shows the rcer end from vhich the truck
is steered, two 31" x 17 double engle strins 26 and 27 cre boltcd betwcen
the plotes 10 and 11, weshers being used for spacing as necessary.

2.2 Stecering

NN S A

V This is shown in Figs. 2 and 3. The stecring motor iz a Power
Drive Unit and this is bolted on top of the chossis by bolts 28 (Fig. 2).
L 2% puller with boss on the driving sheft is connected by o driving bond

(simpler than a friction drive) to =z 1< pulley with boss 29. Pulley 29
is fixed on o 4% rod 20 journslled in plates 10 @énd 17 ;3 this rod also
carrics 2 fixed worm 31 which drives r 57-tooih gecr whecl 32, Geor 32
is on a %% rod 33 journalled in the double angle strips 26 and 27 =nd also
carries zn 8-~hole bush wheel 34, Two 19 x 2% ongle brockets 35 and 36
erc bolted to the bush wheel and two 1% strips 37 are fixed to the brack-
ets to form o bearing for the recr wheels), by which the truck is stcered.
The wheels ore two 13" pulleys with tyres 38 oad 39, mounted loosely (5 .
with se® screws removed) on o 21% rod 40, spcecd with washers ond held by
coilars ¥1. . - C ST

The motor should be set at = conveniecnt specd rotic so that the
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drive is not too fast, otherwise the truclk 1-ill be difficult to steer.
The notor is not showa in Figs. 2 or 3 in order to reveal the trensverse

33" strips on which the motor is mounted.
fis the rear wheels caznnot be scen when the body is in place, their
exact position may be indicated by a 2" bolt 42 set in = coller 43 on the

upper end of rod 33 (Fig. 2).
A nut and bolt 44 in geor 32 form a stop to provide a stecring lock,

the driving band slipping when this stop prevents further travel by butting
against strip 27, see Fig. 3.

2.2 Lifting Fork

Fig. 1 shows this portion ; the side frames are two 124" angle ,
girders 45 and 46 which are bolted to the plate 3 by 4% bolts, washers .
being used to space the girders from the plate. Two 121% strins 47 znd
48 are bolted to the girders 45 and 46 by means of fishplates at top znd
bottom. A small space is left between the girders and the strips for a
330 x 24n flanged plate 49 to slide up and down, as sheun. . The girders
45 and 46 are joined at top and bottom by two 4% striws SO znd 51. The
forks are two 33" strips 52 and 53 joined to two further 31% strips 54 and
55 by a pair of 1% x 1@ angle brackets 55 and 57, as shown.

Two 2% pulleys with boss 58 and 59 arce held on twec 4% rods 60 and
61 to guide the 1ift cord 62 whica is tied to the upper central hole of
plate L9, The cord then passes round pulleys 58 and 59 and around a third
%% pulley with boss 63 on a 4" rod 64 Journalled in plates 12 and 13, see
Fig. 2 ; it is then fastened to a cord anchoring spring 55 on a 4 rod
66 journalled in the flat cirders 18 2and 19. Rod 66 also carries a Tixed
1" pulley with boss 67. ‘

The 1ift motor is a second Power Drive Unit held on top of the chas-
sis by the bolts 68 ; -a 4" pulley with boss on the driving shaft is con-
nected by a driving band to the 17 pulley 47. o

, The motor should be set &t a convenient speed ratic ; this ratio
is not so critical as that for the steerinz motor, but it should neverthe-
less not be set too fast. fgain the Wotoer is not shown in Fig. 2 in
orcer to revezl the other details. :

2.3 Drive to Front ‘‘heels

- third source of power is recuirecd and again & Power Drive Unit is
the vest motor to use i 1t should be bolted underneath tle chassis by
two of the bolts 68 and bolts 69, sce fig. 2. A 2% pinion oa the driving
shaft meshes with a 57-tooth gear 70 on a 1" rod 71 journalled in the
angle girders 20 and 21. The drive to the front wheels is then via two
universal couplings 72 and 73 (connected by a 1+ rod 74) to a worm 75 on a
2" rod journalled in the central hole of strip 14 and a 3" x ' anple
bracket bolted to the central hole in the lower flance of plate 3. The
worm 75 drives a S57-tooth gear (not seen in the figures) on the front axle,
a 6" rod 76 journalled in the plates 12 and 13 and held by collars. The
wheels are 134" pulleys with tyres. In Fig. 2 the universal couplings are
shown disconnectcd from the rod 71. S o f S

The motor should be set to a fairly slow speed ratio, otherwise the

truck will be difficult to drive by remote control. .

A cover for the drive motor is provided by a L éué%“ flexible
plate held by four obtuse angle brackets fixed to girders 1 and 2 by bolts
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7?7 and 70, and similar bolts on the opposite side.

2.k Control Box

% suitable box is shown in Fig. 5. Tiie top consists of three 241
x 2} insu lctlnh plates 79, 80 znd 81 (7'r 511 bolted to a fromework of
23" anzle girders and strips, with two 74" znzle sirders 82 and 83 zna
wo 317 angle girders 84 to support thsz insvl zting plates.

To control the stcerihv motor, &« 24" dizneter steering iiheel 85 is

mounted on & 347 rod 86 journzlled in plate 3u and a 2% x 40 dcuble angle
strip 87. On the lower encé of red 86 is an C-hole 1nsulut ng bush wheel
88 {(Pert 51L4). Contact studs ere fixed in six of the lholes in the bush

wheel, the remaining two holes teing left blank, see Fi«.'#.' Two 1% wiper
arns 89 and 90 (Part 531) ere oolted to 23° insulating strips 91 and 92
(Part 502) held by =ngle brackets to girders 82 and 83 ; these winer arms
malie contact with two of the studs at ‘a2 tinc. The rod is held by collars,
the upper one of which is fixed on the rod by & 2% bolt waich uvtts'abalnst
thrcadea bosses held by bolts 93 and 94 to limit ‘the moveiment of the steer-
ing wheel. The wiring is also shown in Fig. &4 one insulcted wire con-
nects two of the studs and goes to the positive termlrdi of the power sup-
ply, and two studs are connected by en insvlated wire which goes to the
negative terminal.  This assembly constitutes z simple rotery on/off/pol-
erity cliange switch, the two wiper arms being connected by insulat:d wires
to tihc steering motor, which is pernenently switched on. Cere should be
talten tc ensure that when the steering wheel is turned enti-~ ~clocliwise, the
stecring motor turns the whecls 38 and 39 so thet the trucl: stecrz te the
left, and vice verse ; this is called instinctive control.

it is not necessary Tor platc 80 to be zn 1nsvlmtln( plate, znd a
2% 21‘ flat plate de be substltutec.

2. Q 2 Lift and Drive

The 1ift motor ond *he drive motor are controllecd by 2-pole revers-
ing switches, onc on plate 79 znd OP» on nlate &1. The construction of
these switches is ciuploined in llod £3 of the Zlektrikit ienucl, but the
cetails con be scen in Fig. 5. Eacb switch crn consists of o pair of 2%
strips 95 (Part 5 or 529) and = peir of 2% flewinle strips 96 (Par: 530),
spacec by two insuleting spacers 97 (Part S64).  The orr ic locknutted to

pair of % x 3" ngle bruckets, ond by noving the arm, the flexible
strins are brought into contact with either one pair of 2% x 2% angle brock-
ets or thec other peir, thus chonging the polcrity, centre being OFF. The
connections arc given in the dl@htrlﬁlt Fonuel, but the.circuit is rcpent-
e¢d in Fig. 6 for convenicnce ;7  identical C'“Cults ore uscd for both the
switches. —

k.3 Jointing Board
- - & convenient 301nt1ng board to make the wlrlng connections is pro-
vided by o 249 x 2% insulating platc 98 (Part 511).  Six 3/8% bolts with
nuts, 3/8% weshers ond terminal nuts (Part 542) - not shown in Fig., 2 -
should be fixed in this plate and the insuloted wires froiz the motors
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joined to them. A 6-core cable is preferable for making the connections
frow the jointing board to the control box, as it is less urnsightly and
more manajeable than three twin flexes, but much depends on cvcoilability
of materials. One pair of cores is used to join the wires frowm each
motor to its resnective switch in the control box, vis the jeointing board.

2.4,k Power Source

The power supply must be D.C., end ii two motors zre running at the
same time, the current will rise to at lecst 2 amps ; it is unlikely thet
the fork 1ift would be operated while steering or driving, so that a power
source giving 2 amps should be satisfactory. £n accumuleator may be used,
dry cells (which soon exhaust), or a trensfermer and & rectifier =znd these .
are probably the best. The designer of the model used GE Nicad batteries
with two terminals on the control box for recxarﬁlnb, but such batteries
mey. no» be avwll 2ble to all ?eﬂcunomen. : ~ TN U

2. 4 5 'gpte‘on Switches

Instecd of the Zlektrikit sw1tches described in Sections 2.4.1 and
] 2. 4 2 ‘the designer used DPDT centre off switches for 1ift and érive, and
- 51n11ar switch with spring return for steering. These are satisfactory
alternatives;,but‘many Meccanomen prefer to use cnly standard narts.

2.5 %9.@1 S .

‘This is made in one plece und ottQCheb to the CbaS;lS at p01nto to
be descr’oed later, see Section 2.7. A generai view is seen in Tig. 1,
and detziled views are given in Figs. 7 and 8.

. hach side consists of a 2% x 14% flexible nlﬂte 99, two S5%% x 13F
flexible plates 100 and 101, a j” x 23" flexible plate 102, a 540 x 2~~
flexible plete 103, and =& %" x 21% curved vnlate 104~(Part‘200) bo’ten
together as shown in the figures and braced on the outside by two neirs of
54 strips 105 & 106 and 107 & 108, =« 2% strip 109, a 3' strip 110, and a
pair of formed slotted strips 111 and 112 ; the internecl “rccing on each
side consists of a 33" strip 113 and 2 3 strip 11k.

- The rear nortion, seen in Fig. 8, is nacde from o 4~“ x 25° flexible
plate 115, bolted to plates 104 on each side cnd broced by L pair of 24"
strips 116 cnd & pair of 2% strips 117 on each side, as shown, the latter
being bolted to the formed slotted strips 111 and 112 Two semi-circular
plates 116 znd 119 and a 4% stepped curved strip 120 are then bolted in
position, <% x " angle brackets 121 bein g used, as shown in Fig. 7.

The rear wort of the roof consists of a nﬂzr of 21% x 21” curved
plates 122 and 123 (Part 200) bolted to plates 103, and joined by o o ZAY x

24 flexible plate 124,  The rear empty space is partly filled in by =
3% strip 125 end a 5% strip 126 held by 1V x 3¢ engle broclets to plate
124, ond by 1" x 4 zngle brackets 127 to nlaues 116 and 119. The front
empty space is similarly filled in, see Fig. 1.

. The central part of the roof is filled in by mezns of a 55“ x 34
compound plate 128 consisting of a 5«“ % and a a 53 x 1%“ flexible
plote fixed by 4% x 3% angle brackets 129 to plotes 103 and strips 110,
and braced by a 53% strip 130. A 5} strin 131 is clso held by 4% x %“
angle brockets. , o

The forward pert of the roof is a 54" x 23" flexible pléte 132




GMM.SPL. 21 7
braced by 55” strips 133 and boltec by means of %' x ++* angle bdreciiets 134
to platez 102. Flates 102 are fixed to pleates 703 by fishplates 135.

To complete the boly, a 53" xx 13" flexible plate 136, braced by a 53¢
strip 137, is placed in p031tlon.

2.6 Sect ond Eteering heel

These are shown in Fig. 1. The scat is a 21 x 14% flanged plate

s

138 held by 4" bolts to the front strip 133 but spaced from it by 3/8%
weshers 3 the back of the seat is a 2% triesagular plate 138 fastened to
plate 138 by cbtuse angle drackects.

The cummy steering wheel 140 is fired on a 23 rod held by collars
in a double angle strip bolted to the floor of the driving compartment, a
5 ¢ x 24% flat plate 141. The latter is bolted to two 2“ x %% angle
brackets 142, see Fig. 7.

2.7  Bolting the Rody to the Chassis

First conplete all the wiring zs described in Section 2.4 and test
to ensure that 2ll three nmovoinents function corrcctly, becasuse wien the
body is in position, the motors ~nd mechenisms are inaccessible.

ot the rear, bolts zre nzssed through holes 143 2né two ?” bid %“
angle bracliets 144 and 145, sec Figs. 3, 7 end 3.  Two more oolts are
passed through holes 146 and two more 4% x 3 angle brackets 147 and 148,
sec Tigc. 2, 3, 7 and 8. - ‘

it the front, the strips 105 and 107 2re bolted 2y their cnd holes
to the ceantral hole and lower end holes of the stepped curved strips 2k
ané 25, sec Fizs. 1, 2 ana 7. :

5. OPERATION

Lz nogt tleccunomen will know, fork 1ift trucks are uscd in con Juncu—
A)

ion with wooden pallets, on which the goods to be transvortced cre zloced.

Theze pallets arc wooden nlatforns consisting of planks fastened to
crosspicces, as shown in ITiyz. 9, to raisec the flocor of the pallet from the

grounc. This arrongescnt ollows the forls of the truck tc Te insertced
under the pollet to raise it, transport it vhere reguired, cnd lower it
agoin. Tor use with the model, such pellets -rc essily mede, cither of

wood, or by using flat plctes and angle girders.

£fter a little practice, some skill can be acguired in ériving the
truclk up tc a pallet, lifting it, tranmsporting it end sctting it down on
 modcl lorry, or from e lorry to the ground, ctc., exeactly es recuired.

b, LIST OF PARTS 2E°UIRED

The following lists include the parts used to mekc the mocel es
illustrated in this Lecilet. fveilability of parts end variations in de--
gigr will noturclly couse changes.

L, ;ork - Lift Truck
2 x 1 - 13 x 3 2 x 6 2 x 9f
16 x 2 b x4 2 x 6a 6 x 10
2 x 2a 5§ x 5 4 x 8 25 x 12
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2 x 12a 1 x 24 17 x 70 2 x 186
6 x 12b 1 x 26 4 x 73 2 x 188
6 x 12c¢ 3 x 27a 1 x 76 6 x 189
1 x 14a 2 x 32 I x 89b 2 x 190
2 x 15a 233 x 37a 2 x  $0a 1 x 190a
3 x 15b 211 x 37b 2 x 103h 2 x 1914
1 x 16a 75 x 38 1 x 111 4 x 192
2 x 16b 1 x 40 € x 1i1la 4 x 200
1 x 17 1 x 45 6 x 111c 2 x 214
1 x 18a 3 x 4&b 2 x 126a 4 x 215
1 x 18b 1 x 51 2 x 140 2 x 221
4 x 21 1 x 52 4 ~x  142d 1 x 511
2 x:.22 1 x 53 1 x 1976 6 “x 542
5 x 23a \ 15 x 59 1 x 185 , L
Three Power Drive Units or other suiltcble permanent
‘magnet type motors ; insulated wire, including}6—¢ore
if avatilable - B o
L,2 Control Box
2 x 5 o 75 x 37a 15 x 111c 4 x 530
2 x 8b 52 x 37b 1 -x 185a 2 x 531
2 x 9b 16 x 38 2 x 502 6 x 544
8 x 9d 1 x 48a - 3 x 511 .4 x 564
16 x 12 2 x 59 1 x 514
1 x 16 2 x 64 4 x 529
Note : - The quantity of No. 38 given for the Forkh Lift
Truck and the Control Box includes sufficient for use on
entry to elongated holes, in accordance with the best
‘practzceo ’
5.  NOTES

ot it .

V Mdthough three Power Drive Units arc rccommended for the model,
stocks of motors mey not permit this and other suitable permanent magnet
type motors meay be used. It will then be necessary to modify thc simple
design considerably, since reduction gearing will be necess sary with fest
running motors. There are many types of permancent megnet notors on the
mariet, incl udlné miniature non-Meccano motors. :

6. PHOT OCOPIES

Photocopics ere avciloble of th» other Fork Lift Trucks nmentioned
in Scction 1, as follows : =~

M. 48-53 Model 9.20 ; wuses E20R Electric Motor ... ... 38p
MM.2,50 Hand—operéted Model - e cee et aee 10p
MM.6.52 Uses E20R Electric Motor ; no instructions ... ...  5p

M. 54-61 Model 9.12 ; wuses E20R Electric Motor cir aes 38p
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MIL.5.55

MM, 10,55
SL.62

Uses No. 1 Clockwork lotor

. .. « 5.

Uses two electric motors ; no instructions

Specizl Lezflet No. 9.3 (new No. 23) -
E20R or E15R Electric lMotor .o

Postoge extrs on the above photocopies

=2 000 =~

;  uses

ve ces 5p

(Still current)
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f GENERAL VIEW OF COMPLETED MHODEL

Figure 1






















