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(MODEL No. -16)

SPECIAL FFATURES

The Meceans Twin-Cylinder Motor Cycle Engine Includes a counter-
batanced cranishaft, camshafts and valves, and when set in motion by
the EISR Electric Motor lixed to its base, provides a striking and inter-
esting demonstration of the working of an engine of this type

The psidel described i this Lealles repiresenis & twiticylinder metor eyile engine designemd
(o apeeate on the four-sieoke principle and it providds an intereiting working demanatration
of the bane features of an internal combuspon epgane of this kind.

Deinils of the Base (Figs, 1, 3, 4 and 10)

The [aiideér wides of thie bike bire eaith Dbrmned b i ILl!_' Moirle Crirder, gl these nre von-
nocied pteach end by a b " and a4 ] " Angle Girder balted wagothier. At one end the 457 Anglo
Girder b placedd with i flange wpwsotl, aod oo bolred o 447 < 237 Flat Plate (1) (Fig. 1),

An 1B4" Arrle Girder (2] (Fig. 4) bs Fed alemig the hase and pog 01" Angle Girders (3)
are bofied aceroi the top, The top's (iled io by oo 1237 < 2" Serip Plaes, a 3" <34° Fla
Plate and two 3}° = 28" Flar Plats The enids of the Flat and Strp Plates are copnecied by
1" Siripe, and the toner ends of theee af the Sorip Plnies ate attached aa 317 Angle Girder,
Wwhich i holied tooue GF the Girdérs (3] Ok T 4.

Congtruction of the Crankeuse (Figs. 1, 2, 4 and 7}

The rounded crankcase & made by bolting two 7417 Angle Girdery [4) [Fig. 2} betheen
v Flahgged Rings, T'wo croded 917 Steips (5] (Fig, 7) wre Bxed acros ench Flanged Ring
s showiy and 1o these Stripy Hulbs Discs wre attiched by Angle Brackeis, A Bish Wheel ia
balterd 1o the centre ol the Hub Thee af rme enel to form o bearing for the orankshaly, and
to the Hoby Eroe at the other end o Clreoir Girdes is nitmched by Fishplates, A 5§ Strip (6)
(Fog. 70 1 balted 1o the Oireulay Gilrdet,
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“Thie crunkiast b supported B four 33° Anigle Girdés flxod to the Girdors [3) of the base, and braced by
(orner Gussatn A 74 Flat Girdier (7) (Fig, 17 s bolted 10 each Flanged Ring. At one side the chils _nl' these 6
Flat Girders are connected by o 74° st Girdor atd two 44° Flar Gilrlers oxerlapped thiree holes, The H."” :
Crirelers e connpeted] by 11' ."4.|H'|;I.i:' Gainders I.FJI.E;. 100 he orher elide B alimiluy arrangecien) [ Hﬂi'li ':]'41;. o
biit tr (s ense thie two 417 Flar Gisden are replaced byoa 51° Fia) Girder extended by a 2§ Flat Ciarder. » 5

Two 74" Amgde Girders (8) (Figs, 4 and 73 are conmested tn the Flat Garders (7) by Angle Hrackets, The 30
cennkoase dover Consists of six 124° < 24 Strip Plates ﬂ:-r—_.|||_4_,:ud i ke, each pale beinje averinpgsed 11 hilies,
The coter B bolied 1o vwo 7)) Stiipn fixed Between the Flanged Biogs, dnd ehch oater
extioe of the cover & frted with ac 54 Flan Garder oaended by a 21" Flay Gimder. These
Ilat Cirlers alio are holted (o (e Flanged Rings, Lut the asembly of this par of the
meedel should nol' be copnpleted wndil the crankshafl and the evlinder hioeh wnits ‘Are
i falace.

The Cylinder Block [Figs. 1, 4 and 7;

Each stde wall of the evlindet block s madle Ly Bolinig twe verticl 91° Negle Coaodess
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Twn U3 Angle Girders are bolterd 10 one side of the eplindnr block on the inude face,
anid 1o pach of Wiese Glrdem i fined a9} Flar Girder thas correspuneds 1o one of 1lie
Flat Ciirdery {80), T the othise side-of the block two 917 Stiipi nre atdched by Angle
Beacket “Thewe Strpe are imdicnted at (T (Fige 23 The lower enads of these Stripw ane
ettiievted by a |17 1 Dioahle Angle Steap, and thiey, are juined arross 10 the 94° Angle
Ciirderh of the opposite side by twd 34" Angle Ciinder [12) (Flg, 2), Thede 41" Steips (1)
are placed Beesoosface and aee bolted between two 157 Anele Girders, enoh of which
# finl to one af the Girdem (125, The lower ends of the Strips (13F are braced o
ech of the Girlérs (4] by two 11° Stripn (14) placed facecto-face and edimected 1 the

Ciirden by Angle Brickois

Details of the Cylloder Hond (Figs. 1, 3 and 6

Two 44" Angle Girders [15) (Fig. 6) are atisechied w0 the wop of the n'!,.'”llfll-l' bl ik
law 34" Flat Giirders, s thelr ouler etils pre oonitecind by madle-ap rdend (1G],
ench of which comers of a 51° and 2 2* Angle Girder, The top endi of the Strips (11)

‘Fig. 2 are jmned so the Flay Girdem opposite w0 them by 37 Stripey wach of whicl
surgaponts W 217 Angele Girder placed with its hivizonial Hnm.pr Al the o Twes 41° Angle
Ciirdeos ape tl:l.r.ti o the 24 Angls Girdeos, wnel (o hiese Gleders and ta the Gieders [ 10]
are boltesd 247 Carved Steipe (17) (Fige: 31, A vertical 2° Steip e fxecl 1o the oentre
of eirh 417 Anple Clirder and these suppart 2§° Triangular Plages (18], The Triangolar
Plives juisel thie Chariad Stripn are Iualted iogethor ' ns shown (Fig. 3}, the balts mipporiing
alwn Flat Teunnioos (19), _

The eyliwler bead & Glled in by three 417 Htri['n 25
mitrom Lhe eemtre, with twie 117 Flat Garders (20) (Fig. 6)
elnesd i 217 Strape om eaeh) vide) Each sparkiog plug s
miatle by bulteg a 13" Palley 1o twn forthen 2° Stripn
em eih side, A 8* Rotl b Gxel in cadh Pulley and on it
pre. placed & 17 Jomie Pullev, 8 Sleeve Pece and
Flanged Wheel and o Hovdrall Couplmg, & 24" = |7
Dioible Angle Sorip (20) (Fagge &) Gved at o centre
with a Doukile Bein Steipl b bolted | belweeh ench Hail
of Curved Sarips (17,

Assembily of the Crankshaft (Fig 2,

Eails osater wely of the crandaholt s
o Flamged Bocioe Plais seith tso SEii-
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on 4 31" Rad thae s fieely mounied
i the puater  ofinkshoft | hearigs
fommed by the Hub [hscs  amd
Stripa.
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Encdy centre wely of the ergnlobaft comisti ol two §° Circalar Plates joined 1caether by four Double Bracken:
A Bush Wheel s halted to the centre of sach Circilar Platy and these are used 1o foc the wobs to the ends of n
4 Rowd, which b mounted in the edd hides of the Sicips (13). A Bell Crunk (29) & balied 1o the outer
Cirenlar Plate af surch centre web. When the cotnecting sobls snd pivten wiseiiblivs are cenjilered thee lower
e of each conoecting rod o reely prvoted ona 3° Rod (24) thay connecw the mner ang outer webs 1opether,
Phese Rods are fined i the Crnds 2225 and the Donibile Arm Cranides (24)

The Pistons and Connecting Rods (Fig. <)

Che of the piston asyembles o shown removed frome the moded in Fag 5.0 Bach piliton . consixts of theoo 3°
Pulléss fixed émonc 13" Rl that carries at its lower eod a large Fork Pigoe (250 The skirt s femed by two
517 w117 Flenible Flates with their ends overlupped three hiles. Thete Plaes, are bolted ts 17 5 4% Anple
Aradhes Maed o e loower one of the 37 Pulleys,

['he commennipg rod o Formed by two madesup stom, each gopsistng of vwo 53" Sarips ovedapped o ode
The twa s are fiinedd 2l their lower ends by a Pisible Brar ket the bobts Boldinge these fislieg abvws a Whesl
Libstomt endh side. The Whee] Dises aod (he srips are passed over onie ol the Rods (240 | Fip: 20 of the erank-
shaft and are conpred. on the Roud Py pwe Clollars, The apper end of the eonmecing md jrvols on a1 Rod
leled i the Fork Piepe (25) by Caollars

The phdrcind sie areoniged so 1hian they' an slide freely briween the edges of the Angle ' Girders and the Flat
Cirriters om the oenele of e evimeer Block sssembly

FME
Five o il e Fougtiue sttt 48 Fig 3
uith My coewr Fesnmed b abaw e
avted Sroisd | e ;.-m-.‘..'n'.ull."l Lo il liis
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Arrpngement of the Camahalts and the Valve Genr (Figs. 2, 1, 4, 6and 7,

Fha cannsbplts sre dover) by, Chain frob 8 17 Sprockel [26) [Fle. 7) fxed 8l ore onid
of the crankshalt. The Chain passes round two 27 Speockesz;, ench of whaedi is fixed on
ane af the two camelialts. The cnmmhalk and walve swembly. on each side of the model
are ulike in getidinl afroigemenl, and each camahalt & an 114" Rod held in the Flai
Giivelers (7)) by 17 Padles, Two 117 Flanged Wheels [27) [Fig. 2) aie fixed o0 the Rod.

ke wppes (28 (Fig-2) are each formed by a 17 Rod hedd ina Coopling fixed oo a
27 Rad. Thesn 2 Rods are I.Ll|.11.|'.':|l‘|l-"-l|. [T A=l i e"LtlgIr Brackets spd |* Reverued Angle
Brackets bolrd (o e Clieder [0 (Figh, 2 and 79, the lower L of the Revenicd Angle
ma, A clwwsnf wvar g Bhe olimfer bk head vhorswg the wfons, sharking pluge, s, Brackets being fixed together by o nur and bolt, ‘The 1* Rod bears agains the bos of




ihais

T crinfrlte saplmretine. pmsnd frim) the Emtone

ane-of the Flanged Wheels (27) [ Fig:2), so that as cthe Flanged Wheel turms it set—screw
rames- andl Irmm r.h_r et

The push-rods (29) (Fig, 2) are soch meide by joinbng & 2° and an 8% Rod by menns
of i Chupling. Theie eods slide in two bearimgs, the fower paie on each wide being made
from 1§ Strips bolied Iro Vranmicms, The upper paic on ane side oonsist 6F 27 Serips
bolted (o Trunpions, but on the other sicle the 27 Strips pre supported by Girder Brackels
{Fig. 1), Esch pmlu-nxl curriesat it lower cid a Collar that rests on the |° Rod of one
of the mppets (28), and ap it wpper end a sl Fork Tiece armanged wath it arms
wnitsicle thie enel of one of the ﬂ:mr rocker arms (301 (Fig. 6).

Ench rocker arm cdnsisis of o 2 ‘ilrlp bislped to a Dotible Arm Creand iiounted an a
33" Rod. The Rod i held by Callars in the Flar Tronmonas (19] (Fig. 3. The imner emd
of ‘thie Strip bears againt & Collar oo 28° Rod that represems thie valve stem. This
ol is supported n one of the Dalible Angle Stripa (21) [Fig. 6] and its Double Bent
Stoap, aod 2 Compresion Spriog i fireed between the Collar and the Double. Aniglo
Srripe A 17 Pulley on the lower end of the Rod repreyeits ihe walve b,

A cover ia fiited over the camshalt chajn deive as shown m Flge |, 2. 3 and 4, The
learmie for the fice of the cover conists of tvop T St and a 5§° Strip. conmeciod at
their endn by Curved Strips. This frume is filled 0 by a 95" 224" Strip FPlae, and
Flexibibe' Flates and Triangular Flexible Plates of vancs siees. The edges ol the aover
are formed by twa 1217 « 33" Strip Plates, a 5)° « 2} and ‘o #§" <2]" Flexible Plate.
Theve are eonnected (o the front face by Angle Brackets and three 54" Angle Girders.

The cover i supported at the top by twa 3° Flat Girders, which are fixed in 2 'i]n
Angle Girder arrached 10 ane side of the evlinden block, The lower pirt of the cover s
holted 10 two Angle Brackens fixed 1ol Seips 5,

Face Mares amd in a Flae Trunnion |

Construction of the Magneto (Figs. 1, 7 and g)

The magvicto-is a Boiler (311 (Fig. 91 opened out slightly and connected by Angle
Hrackom o a Face Plate at each ond. A 54" Rod {42) @ (ree w0 turn in the bopes of the
Ay (Fig. 71, which & atached 1o 2 14" Angle
Glirdes bolied o oo alde of thé eranbcnde. Thé Raid s held in politicn by one hall of
o Deg Clateh and a 17 Sprocker, which o driven by Chain from a similar Sprocker on
ane of the camshalin, A Rod Socket (34) (Fig- ) fined with a 17 and a " Bolt, is
fined vn the other end of the Rod. Twe |7 « 1 Angle Brackets bolied s the Face Plate
at the shine end as the R Socket are sol wothay the §° Bolt just elears them as | rotits
Two 17 <17 Angle Brackets are linltod 1o this Face Plarg also to form- dlips that mpport
the magneto cap.

I‘h: cip i omade by Bolong two 50% 2 147 Flexible Plates 16 Angle’ Bracloéts amd s

* 14T Double Angle Strip fixerd 1 a ¥ ane Flate. The contuct are Mandral Supporp
npmﬂd from the cap by 1 Tovse Pulleys, aml Jrrlullﬂ. ol ‘1|1rr1|4g Clardale armm:wl lartween
them and the Flandrl Couplings of the sparking (lugs as shown in P, 1

Axsembly of the Carburettor and the Exhaust Porvs (Fig. 1, 3 and §)

The cachuretior & shown separately m Fig. B Twe Chantiel Bearings are connected
by a 217 « 1* Pouble Angle Strip (35) and two 1§37 dios Curved Mates rolled ino o
cylinder v aittac I:ﬂi 1w eaich Channel Bearing by an Angle Bracker. The cylinder is
sirengthaned by twe'd §* Steips, cach of which s extended bya 2° Stoved Strip (36) | Fig. ),
These Slotter] Strips suppoet the upper oneaf twe 24° Uvlindem, which sre joined wogether
by Fishplates. A Boiler Eml (37) and @ 17 Pulley ave httuched to the lower Cylinder by
n |7 Bolt. A " Serewed Rod s passed through the two Cylinders and oot s held a0 147
Contrane: at the v, and b its lower end are fined a S0-00th Gear and four 37 St
CSH placed Bace-to-liee.

g, B The maghets, pith the pap shows sefiradels




The foar chamber (39 o made by bolimyg 2
51 %21° Flexible Plate apd a | 8° radivs Curved
Plate round twp Boiler Ende The wop Boiler End i
spaced From one of the Slottdd Straps (36) by a nual
ana §7 Bolt, and the Stnaps (38) ape clamped between
nuts or 5T Sorewed Rod passed through thie twe
Boiler Emuds. A 3 Stiip (4] weeel ok 2 hrace,
balied betwesn the Bony chamber and the rolled
I 4° radine Curyed Plates,

The Dosibile Drackew (40) wre wsed w0 oonnoct the
cotriplete aanembily to the dide ol the cylimder ilock:

When the cavburetior i in plare Sinps and Cyirverd
Strips vepresaating cooling fins are arranged rouned
the cvlitder Block an bbowwn in Fig. | and othe
il st ratiema.

The exhaust perts are Doilers, snch fitted with one

A b Pidon (441, which b moumed on s 107 Bolt in
e samne way s the Coiar and the Pinjtn dn tien
micshies with another 57-footh Genr on a Rod (455,

A 07 Sprocker on Roed (55) s connected by Cham
torn 37 Sprooket an |hr cranlohall. A Ball Thrast Race
Tonddwel s, &8 2° Pulley andl Tyvre, and & Wheel
Flange, are atthched o the 57 Sprocket by lootr Bl
and tomether they represent the clutch amembly o
an actual engine,

Adjusting the Valve Timing

Iy miow nepewsary 1o s’ the viklve gear. To do
this tle rhEine ihmgfrl |:|_r turmed w0 that the peareat
prisgonn (g 1) bs an ahe thp of i wgake, The Inlet
cannshalU s then tifoed so Chat ohie Desteeline s mlet

Holler End. and they are ooneected o the oy lindiér vilve, thati i the ome oy the pglt neaces the carbu-

By B : ] - r . - .
Wlack by Obtuse Amide Brackers rettir i Fig, B, b just about 1o open, 'As e platan
y ilesiriiels 1he valve R ILRTE wilmbl the misture. Tlies

Diriving the Model (Figs. 1, 4 and 1o

An E1SR Eleetric Motor s bélved by o flanges 1o
thie bane {Fig. 100, snel u ™ Pinion oo s aomatre
shafy drives a 60-moch Ciear (41) o oa Rod moumited
in the Mooy sidiplates. A }* Pinion on the samie
Rod etigages a 57-iooth Coar on'a Roel (48], which
carries alye a 37 Pimion (43), The Rod (42) 1 held m
place by the remaining hall of e Doy Clhrely left
gwer niter the completion of the magneto. Plon (43
i i mesh wikh o 57 =10okh Geear: that i Bree 1o Lien om
a1 }" Baly but & retained on the Balr by fock-npte,
This Balt ks st fitied with oo wnd o Washer, oo
i thien pasaect thicough the Flat Plate (1) and s fised
m place by a farther nute The 57-tooth Gear drives

jr, L

T 1R Eladre
Jdubis il i
Feneliianl wa b s,
remete
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the vduetion sroke. The nest movement of the plson
o arpwearid to cottires the tbcture, avid bath the e
and the exbgost vilyve miost b clowed during  this
strcdee. Thie nmee downward mevement of the pidon
the firing stroke, and both ealycs ore again eloyed, o
complele the vele the piston aesin aiwes upward,
aried the cxhaust or rghi=haod caabshaft (Fig.
should be st gn thadt the exhavst valve opens during
ithix siroke

The anmie priiecielure 3 aildopieed with thee Al
evlimder, but m fhim case the mder valve o tmed (o
afpen one compleir revilufion of e erankaduaf, beliod
the lilet valve opening of the first evlinder, That ik,
the secund cvlinder mdneoton stroke corrmponds Lo
the firing strake of the firet eylinder.

Parts Reguired to Bulld the Metcéano Twin-Cylinder Motor Cycle Engine
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