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MECCANO
Lifting Shovel

(MODEL No. 1D.86)

Ao (e maany Inboursavang devces availnhle o
1|.;-iq|.-1--i; elvil el noees |J|'|'|'|._-|_|:||', frcy e eeklre plseliol Chan
(e wamouy typed ol mecnanicod phovely T hitse one
avallable b many forrts, and e sobjedl ol the miodd
deseribed 1 this ].-l‘.dl_l,'l [ - |'|II‘,."I|"-' I'I'l:lr'!il*'|1'|.'r.'.|'lir'
machine Kpown as i Ialbng Shovel, The original i
J:||.|'|,1..'|';|r:|l. v a rlaesel G |_II:'|I'|'|-I T, prid | Wity TO0T=
Tt Iir &5 exiredaely digelial Gl fialialisag -!I'-JII EF dirhe
il frond Hespd (0o svEpoTE or B L, hrrd e
riiklel irmrrpeaes all ihe essential featiies In Bijgldalis
Ehie mivblel Vs Bkt vo coerairoldn s il b s bt glidss
clittatle of whibch follihe

Details of the Chassis Flg. 2, 4, 5 and 8

Epch shdesmpember 3 iniele o g 1247 Aanjidle
Giirclem jomec] rogether by two- 147 Fli Goirdore Tl
are illlll"_'l_[l'll. ml -1ill" rear v a |'| .'1 Lhailale Adigle
Serip 1) (Fug. 43 amad-at the fromn by twm 147 » 47 LPlonhie
MArele Shr i_lr:. ity ]Jq 2o 5. Do cnwe ol the [Dodilile
Arigle Strips 19 a Tlouble Boni Strp Ok s bolrdc

Twa further 847 » 17 Donble Anigle Strips (4 are fxed
acroas the chassis and betwern them o 24° * 47 Daahile
Arughe Strip (5) & bleed. Them i 137 5 §° DBouble Amele
Sirsgr o positionerd berworn the Doubie Angle Stap (G
atii] the side of the ol

A Flat Trunnion i Hxec wooahe 1 = 7 Double Apgle
Strip, and'a simtlar gt b Ll el mbse o ety o dhie Doighiles
Arrle Stripa (4], Two 1" = §" Bouble Angle Siripm (6)

Flge: 2 aml B are fixed acroess the dlingsn as sliown,
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SPECIAL FEATURES

The modal represents a popular type of mechanical
loading shavel used an fa eonstruction jobs where
quantities of spoil or other material have to be
loaded into wehiclos for removal from the site.
Power is provided by a Meccano EISR Eloctric Motor
thut drives the road wheels through a differential.
Thie Hfting and unloading movements of the shovel
are controlled from the cab; and thie hoisting winch
is fitted with an autamatic brake.
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An EISR Elegpre Meor wnitachied 10 (he fop Moo of the olifose sseleanmnbiers By oo Fanligilapes
oty each sle,

The Main Prive Gears: | Figs, 3,3 and §)

A Waorm on the Tower e ol the Motar armseare shal defves i § " Pasion b a3)" Ruid (75, The Raxd
s supported b e Double Beut Spap 03) and in the Doubile Angle Stelps (45, and i carries two 4
Pimeisne (T and W (Fig, 200 A 0Gookh Coer e o Bush Whieel 110) ate fiked oo 4 207 Kol suppitied
it fever of the Pl Tosmmons The By Wheel = ied wiih twn Threaded Piim; and these rngage liolos
i i sedoncl Bush Wiheel (1T}, fixed ona 147 Rl saoldnted i o Cranke The' Clramk 0 balted 1o tie Fiai
Tounpdon leed o (he rear ane ol the Bhodble Angle Stripgs (4, and the 147 Rod 3 held in plaoe by 3
Clniviersal Coujall . |

By alidimge the 24" Bl the 57-tonth Gear pan bomnved inmp mesh, with the Pinioo (85, T hs movement
1 cantrolled by o levers (12) (Fig, 40, made fodm 0 3% Scelpiond o) 2 Stoged Sirp overlapped e Jioles.
The berver 38 dock-=atied 1o 0 Donble Borg Strip bolved, e the obasas ddesmenber, A 3% Bobe by possad
throwiily the aldittec ole af e 2° Slooed Surip, amd by Gxed e g o in e I.'!uluph'u!.; ary 25" B T
Rl momoumied in-a 24 "« 4™ Double Angle Stip bolted 1o the chasnwg andd i carries 8 Conpling (13

T
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fwiipeha 1" <3° Angle Bracies ool by mepmola §°
Holt, The alobei bl ol the Anele Bracket s passed aver the
24" Kod wn shicweni (Fig 5, and -a Collie T fixed o1 eacl
shile g,

The Rear Axle and Differential Figs, 2 und 3)

The reas ale & shown, ity dishantled, b Figo 3, The
axle canion b i [two scotitim, gich nidide by Bislling 1w
Dotible Brackets hetwntt & Bolks End and a Banh Whenst
[H-Riofeal (14). When the differediiial is finally, doemtiled
the sections arm compected by three 2 Seoipe and twn 17w )
Avrmle Hradkels |13) ) eath of 'thet lagier bitlivg spiiked from
the canmE by o Wmbiors ona §° Holr.

AAT Rl o pasissen] Harogoh dne aecvon'of fhe aale cosdig,
sl on ata U4 Contrate (163 e foee poorotate. A 4 Contrate

15} s Bved oy thie Hod, swhibehiis lyen hweried iy a € 'uu|:!|'|::-_.r_

|84 Twp }* rewed Kok apg held in holosin the Contrare
(16] Uy tves muts edich, and Uallam pre sevewieel i 0o the
vinds oif ithe Soreword Bode, A 1L Bad. e fxed mocohe Calla
and by thir ganiee Jnle bl [ nll[]“l'l-!..' LIy Twe 'id IMinaintis dere
(e v, paern o Prvor Bolts| sonssidel s the Conighing:. A
st 37 Uentenie b fivee oe o 34 ol supporieel It the
iy sectoon ol thepxile csamy,

A2 ol o passed il sinie Of te Anple Hrackeds (15),
gk s " Prsjon G o ongoges the-Clomcoiie [16]. T tuin | |©
Lioititrates ek witls the 3 Pinhms Wasliers s il fel e
ehie FEcieds we Phonn (e Py ok S raies rovesh diern ey
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The axle » Histed 1o e chus by bolting the Hust Wheels (L) 10 the sale-membiors,
The 27 Rod bs haed n the Univenal Coupling ai the Rod thay dirries the Brali
Whoel 111 )-

Construction of the Cab (Figs 2, 4 7 and §

The cabfirme woode iy hobinga 34° «28° Flanged Ploe (11 e £ i 84 e
Cinder fixed peross the chasys, A
BL° = 21° Floxahle Plate e attachcd
to each Oamge o the Fhanged
Plate, andl s oo at-the (op iy o
247 Strip s wlomg i roar edgre by
a - o eaip strip {200, fortuet] from
a 3" and a Ef' Strip overhapped
foun Libles.

ASE AngleLilider (23] o mth
abde B dbtielved i (Hie Elblessls by o
Y Clommer Peackor, and the, rop
end ol this Girller il oomméeim] 4o
the sirip VEl by a A4 Sanperes ) A
37 Strip s lowesd betsonen tho Surlp
L2 anl phe o feont coesey of the
3" 0 24T Flemelbile Pk, abtd i 31"

< 4" Double Argle Serip s lnlted
bartween  these  cuoppiers of the
Plargs o, cach ade.

Tlse Cigrelien (1) are evnnenierd
iengeihes Ly !II,‘ SErige ool ) 585
24" Flexible Matle s shoven (s,
B, The B of the. eaby i piode
It 2 l; Fodd® Flenalily Pligte yred
a 247 =117 Flewbibe Plate | Fig. 4i.
I'liis eabs pesd b5 3 14" = ',-".'}‘ Flimgp il
Plare, o which wp 34" Sirips
are atimchild by rmrs o Pas 2°
Hurapm,

Derails of the Jib (Figs. 1, 4
and 7 '

Tinie BY™ Saripm (23) placed fioe
i facw, are ladliesd  Ldtwenn’ the
lrohl of the Strip (20 aml the
chamis on mach dile. Their lower
eridly ard exteticled (wo clear Lk
by o 24" Sump o\ B Bolt 24 s
el o coomict the Sufips [(23) o
the chases, andl & our B placed o the Wbt o spaoe e Straps from the dhacsis, The
lower ends of the 28 Soips re conridobed Hy Argle Brachis b two 545" Fint (irdérs
placed face o (e

A 517 Serdp (25) i emch side b bolvdd [ e Strlps (231 andl ks Gl 0 G ghosis by
the same balt ihat holds che seprg (200 A 1 Toangnalie Piveg oo mached 1o the Strps (235
by the samb balt m 1he Strip 125), and w0 thk Tripnpulis Plotw &7 Sthip 209 s
ateached. The bolo that secures the Sinp 200w soreved o, the Thrl.'.ninI o 27
tFhr T

A 17 Comrner Brackey is boafued 1oohe top of cach of the Strips (26, o than i connericed
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o e Sirp .'_'.'Iu by a build-up sinip made fom a 71" amd a 2% Soip overtappsil three
hodes, The escmided sirips are paiied perois H'g.r a 117 Sivipsuppocisd v Angle Bratkols,
Faon 1 looee Puyllovs 25 are mioanted between Collaps gm a 14" Rod, which i supporied
ir the entl holiss of thie Steips 246, .

Taa 187 Angde Ghpders aee badtedd 10 the hoold of the cubl god mach of thewm supporis
a 1® Triangular Maie 4 3% Redl Deld i e Trisrgeulnr Plates i.lg.' Cliflars corrivs o |*
Puticy 129 e )

Asrembly of the Bonnet and
Radiator Figs. 1, 3, 4 and 7/

The borhel Pondiss of fwh | H#°
rpcdiye Thureel Plates that overlnp
b simmilar Phaie at the centre by two
holes emch: Bach sile copsivia of
thpee Ll -sisctbon Chirvenl Plates, iy
Fhie fromt paar of these b cormenied
Ly s 2070 147 Vlesilile Muge. A

§° Stepped Clirverl Strip iy boloed
s 20" Sitip srenihed w the 24"
1§ Floabie Plaie by oo .-_\'u}ijr
Brachel: The oear end ol the
Pemne of  sgpipornéd. By Anjgle
Buscbes balivd (o the Flarged
Phivte (119,

e raclbitne s meiile by Ladeing
a F)7 o 2)" Tiwiaged Mo (30) 10
the Fat sdlge of the 21° "
Flexible Plate. The Fluitiged Mlute
& W ried by 47 Gierpper Angle
Beqe S BT S BTN Y TR
ancl g 224" Flar Pl »
witmehed io e’ Fladgsd Plae by
1" Balie, bur s spaced from (5 b
muity,  Twd 4" Revirsed Angle
Brackeisune el 16 the 1op of the
24" < L7 Flat Plate and these sip-
part a2y Siip andta 24" 500
Flexilile Mare, A 4" Swip G521 ou
endh wide & bolied 10 the Siep
(25) aned b8 conmectecd 1 one ol
the |7 Reverzedd Angle Bravkets by
an Angle Bracket

Front Axle and Steering
Mechanism | Figs. 2, 3. saml 7
. _ The feont asle beany, which =
pivaled, panres ol two 545 Sirips, with s Getplioe (33 (g, 30 foved bevwesn licon al
ehchehel. The Coipling natidched locsach Sirlp by d holl, which carriesa Wmlhl:r mmnc
s thromgd the Tug of o Pouble Bracket and through an emd bale of die Steip, A
petom] Wisher 1n placed on' the Balt and it 5 idien sereweel mghiddy inte the Clogling, A
17 Biolt is passet] throagh the centre partiem of the Doable Bracket and o Waskier b placnd
o 11 bl 2o entens the l‘._}'f:ui._u‘}l'|:'|;|;.'.L il ndread] Ll ly ob tve Bolo i bx Ll Criounpabing
and the Poable Bracken fomly wggether.
A Stepped Curved Steip is biodted (o cocli’ 347 Steip GF the axde’ bedbn, and i g”
Holy p preesh througgh them and thepugh the centre bides of Flat Frapmens botied ta




Double Angle Stnps 24, A Gollar |_.1u_4l threr Washers AEE pliced on the Bolt botween)
the Flat Trunplons, ond 'the Baoly & Gied swith foctsmes o allivwe the axle bieam

e v froply. _

AT Baly warrying fwo Wathers i
pamserd throogh e hosses of ench par of
(Pt wheels and amother Wemher &
ploned oo the Bols O Helt ' thean
serewedd into a Ubllar (34 and the sitlier
i aoriwed into o Couplhog: (35, The
Ciollr g e Campling mre fioed o 11
Kaods, wwhich are mingoed ino e
Couplings (30). A Crank (465 o’ eagh
Wood 4 apasced] from the Cioapding (357 by
twe AWashee, - At End Bearing 1 Yel-
inntfed by ol Clronk, the End | Bearings
afterwards heog lokod, ingether by 2
37 Rkl

I he: storrmg ol s a 5% Hod paseed
ol the 387 Anile Gieder that sip-
porix the Fluooged Plage {15, A i uppern
ooyl e Rodd b supipidred du Bides i iwo
1" Seripes rach ol which = snoooeiat 1o
thet Flamgped Platie {19 by an Cbouse
Anete Bracker (s 4,

I'he Lower efied ol the R e soppeorted
i Coepding (571 TFig. 37 which w fiasd
oty w17 Red and B spaced fhpm o 117
Coomernte by thee Woanherrs 1 e Climprans
I [her bt o 2l H.:uu.L welthithy is tlhegi
held by Caoliarmoa Tronmiem haodoed -t
thet chasels. A Pivdos ver the wevrling
colimn enigares the Contrate

A 1" Bolt & pasted through a haly in
the Caiieiwre a0 Ared with twe Wosher
arw] & vt el w e Gaod io'a Calliran

231" Rad (38, A Rosid and Strip Connecior oo the
sithier o] ol Reed |10 & faed—migthe] {0 momithier Rand
and Sirip Connionor og a 11" Rod. Thc |§7 Rad

i fixeel s shown n (he anipling (53]

The Motor Control Switch (Flgs, ¢ and 7
AL Rosl (9 s gripped oo Hamdeal Cospling,
whitelt 1 bt an a 23" Kod pasod thiough the
Flongod Mate (19 and beld = placn by a Collar
aniel & Dinibite Aret Grank (400 {(Fig, 71 A'2* Srip

33"

i ek wfibtod 8o the Double Arm Cimak anid 1o an

arty o the Mol switels.

Arrangement of the Winch (Figs, 26,7 and §

The Pimon 5 deives a; )" Pinion oo a0 5% Kod
suppittied o e Reabile Angle Strips (6] and el
in plucye by o Collar. The sour end of this Rood
rarties @t §7 Bevel (41 il dvives a somilar Beved
an'a 44" Rod (42) (Fige 8), which s fiteed with o

ol

Collar (43 Rod (420 o hetd in ppwinion: by two Caollar, _ _
The vencls drung consdiiy of 2 Sledve Pleve fitied at one end with 5 Chimpey -'\duglnr
i

and ai the gthor end with a §° Flanged Wheel. This asemtly & fixed on o 447

T Foewnd il aned voew: lincoreg  oha puded st e Gean gl
Mzl of (e twr vl whir kil

el throosh alotiod. hales o) the
iy and bedd i place by 20Collar at
each emel, A 1* Pulley (M), Fifted with &
Rubebey R, o ficod n thie Rod,

The thrve mo thie wirell b oot into
operation by sliting the 17 Rod upe
wards in the sloiedd holes antd the
Rubbir | Ring on’ Palley  (84) | pireiies
sfeminian the Collar 431, The movement of
the Rext i pontralbed by s Crank (45
Fig=-8}, and a Bouble Arm Crank, (46
exvterted by LS Sudp (Fle B Tless
are e oo 57 Red (471 mounted in
4" Sirkps thae See bolted over slobiod
hoples fn the chusie A Dgubile Arpn Crank
W} i el oy Rpsd | 475, Tl Clranke (45)

5 and the Sorip bialtecd toothe Dontile Ao
Clrnk (46, are slipped oo the ends of
A the Fotd thar eevies the wineh dram. A)
ephe e o bealune wis B Gl o
the Hod, sl 8 separnted frone the 117
Strige By twa 37 Washers, The' balagpe
35 s o af a X" Sloted Strip and a
1* Steip overlappesd o hiols, s b
1 Tl by o Ciollar a1 one end af 1lie Rod
AL The fop enied ol Lir arme o weigliledd

Ty bwea ] I Prallises,
Thie dirbve 1o the drum o e by
E‘E afwrpting & Tever () (Fig 7) ThHis cos
st o by Serip Liodied pooa Bell Crank,

s 9 wirieh ik mbontpd O d Pivot Balt nitacked

i one of the St (231 by owoomis,
A Collar pivets din g balt jibded {lilfH.JﬁFI

~30 e Hell Crank, and is connectod by a 63"

R 1% & Strlp Conplhine (511 The Lty
i pivatadls connected 1o ooe arm ol the
Dinebrle Aren Clredinde (R Dy 00 §° Bole, A
Spring s balted 1o the other apm of the
Chiabiler Aems Crank nind 3 prtached to the
chosas by a Prept Bolt an shewn (Figs 0,

The Balance-weight Boxes nnd Winch Cover
Figs. 1, 4 and 7/ '

Ay the vear of the chassiy are two balamoeswesght
bysces, eineh el weltjol comiiaes of four 34" « 1§ Flexihie
Plates connrcted by fonre 337 Aagle Corders. The 1op
of enelh box s Filled i1 by two 11" Anple Ginders and a
I 21 Deudie Angle Stmpe The twa) Boxes wre
connected by & 7§ Angle Chirder, & 34" Strip, a 747
seripand a 437 <217 Fleaibde Plare, The boxes (hea-
welves are bolted (0 the g of the Double Angle
serip (10 '




Thim " ﬁllllr'l-l Ell-..'- nre
comneeted o the 74 Sirip oy
Antle Hrackeis, apd e balied
f i Hxed  to | e
chesiy (g bl A 24 wd”
Dable Anzle Stip i bolied
hebiveen the Drammions, amd a
4" airip (D3] B attachel 1o 1
by up Clineee Angle Bracker,
This Strip in aivfanged xo thax
e HI.||1|EI1"T Rang on Pulley (24
ey gt 31wl the V-
pg dlmamn i palled by s spnng
bt Tooiber | i A G the aliigied
hndes, This forms an guromanic
brenlie chit i releised wlivgy the
winthmg drumn 8 Uled 1o
cugner the drive,

A cover aver  the wanilin
dium idchaiso il m'r..uu{t'ﬁ
ma shown 1n Fige 4 angd 7. 'he
cuier honis on  Hinees, which
pres oo peed o Chie Ba i of thie ol
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Diernils of the Shovel Arm and Shovel  Flgs. 1; 7 and g)

1t 'ILI!!'.'I"E o comeme o b L!é' ,-'I.1||:|Ir l:lq'l‘jl"n: comper e b
tvwo asombled singes, coch diade from a 587 and p 21° S over
lnpprd four boles, The endy of the strips are balted 1617 @ |7 Angle
Braclets. Two Prunnisos ard belied beiween the skrips aod they
cairy a2 Koo that beam two 17 Pulleyn (54 (Fag. 71 FThe shovel
armm phves oin 47 Bolis, edch of whilch s Hxed b a mat by oo of the
Phenaded Bémaes (277,

Eaeh siile ol the shivel b Gornigd by o8 = 14 Flt PMate ellpel]
by twa 217 Aogle Girdery, towhich) are Bolisd a 44" Sup and
twe 24" Sivipe A Semi-Clroaldr Place B contiectod] g the 3% < 1L
Flay e byt Fishplateis. The schta arg coonecied by a
' < 28" Flexabile Plate gl 2 44% <247 Flai Plate baleed hetwern
the 21° Angrle Cirdere. ach of thewe Plates s stengzhened ot the
op by a 447 Seripy and along 108 lovwer edpe a 447 Flat Glrder is
bolted, Four 1H° rodivs Churved Plovo mee bolied 1o the Flag
Crirders dnd we coppecied Wotie Semd-Clrailar Plars by Angle
Brackeo, A siap (30 (Fig 9) an ool side o formed by on Aigle
Hracker, Thewe stops contral the angle of the shovel when the am
W lowered. The shovel jrivons Treely an §* Balts heled by foed g
ih the SeminCirculae Flito.

A enteh (56) B forrtied by o #1° Strip extended orie hole By a 27 Strip (Fig. 5], The
enich pivom on-a §° Bal |1..-|_1-.||_-_|1 thirough the shiovel army; 5 ‘apider” from a Swivel Hearing
by plnped an the Boll, whicho then Bied by bwo no bn g bold a1 dne end ol the esgedi
A Fishplnte bolted 1o the catch engages an Angle Bracket (577 hxed 10 the back of the
alpve], & F-'I;.lnuH ERY IFlE 1) s fied Betwern the free ehd of ths entich ko e siile
of the shovel i

Arrangement of the Cords (Figs. 1 and 7

he Tilving Cond is tiegd w0 the winel deary and i taken over the Pulley (293 il ope of
e Millews 12895, Io i pivoced roand cing ol the Pallewi (547 ol thie shevel, rociet thit
second Polley (28) and roond the secand] . Pulles (54, “The Gord 0 thetd finally 1o the
beypn of thejils,

o
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T'he velemie Cored o the ot (56)
b theed o e leee end ol the etk
iver and o paseed dhiroogh o o

W1 o o Swivel Bearindg. which i
serowed] ol 4o s bl Teosd Ty @t i
atle stde of the shivel arme Then e
Cotdl o tedd voon 87 Balr faxed by s
in o Bell Gratlle. The lateeéd & piveterd
on a 37 Bolt attndhed (b thie sitde 6 the
cab by Pan nuaks Une arm o thie Bell
Clranll Ix estetdlegd e i 57 Stety Lo
foirn ||,'1.'|;"|' Ol Whien this Ieeer s
pulled downwards the Gl (301 W
released ancl the shovel mle (o) d-
charve ity comtents,

Afier dwcharging 1= confents the
alpoel Boseierneel v s owurking .1.I'J:i.ll|l.‘
automleadly by w Crord 1677 { Fig ),
Thisis theel 1o the e ol the |1l o 1o
m R S ekites -0 b Angle
Beacket Déilied e the ahiiverl. "The
ferigth ol thie Chord. (671 o sl et o
thial dn s v Wl the dlves] g

-“"\.
I= fuliv Towernd wnd (i oot faice ol (hie b a i _
shevel rests e the wrotnd. While in ! f 'll""'fll ':'T '":I':L':.'Jl' i l.I"I.;'Ir“:: ""j'"l '1I r::"
thi pudaithan vhir Aaagle Brackal (B3] i o .--.;.-I!Irr.-.r.;l ot s 2t oh St )
acirebeid sev thnt { erimmees the Foliplite of tlie caich (56) e
How 1o Operate the Lifting Shovel
L \ Flnt Jivaed [lie shitsvel i poel eitgiiiee ibie chtoh (5G], Thén iHe mbichine BCreadv i deisiimg Morware ifmo ilie
1 i\ mratnrial w0 be moved, in acden 1o load the showvegl, Now engage the witich and mis the shivel arms The shoeel
! 42 i 4‘5 fa prevented friooy wlang by the'cately (363, The modline con oow e eadielled toothe diselirie paint, whend the
Eﬂ 52 4 I 1 B2 i e pressnd o molepe the canth and so allow the shoval 1o thlf snd dischzres 105 ponteni
Parts reguired to Build the Meccnno Lifting Shovel
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