THIS MODEL CAN BE BUILT WITH MECCANO OUTFIT Neo. 10 Leaflet No, 8

MECCANO

(MODEL No, 10.8)

Beam Bridge

SPECIAL FEATURES
The Beam Bridge described in this Leallet has a
span of 24]7, which s raized by a-Meccana EISR
Eloctric Mator. The approach pior is fitted with
traffic barriers that fall into position automatic-
aily when the span it raised,
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Movable bridges 1o one form or snother have been i wse for gmany hondreds of vean, and pictorial
revords show thay the early Lgyptians used simple drawbrices noarly 5,000 years ago. 'he drawhndge
wits mainly used for defence purpases at fortifications, and it was a feature of most moated castles and
forts of the middle ages. From the simple drawbridge engineens have developed more elaborate and
eificientstructures suitable for spanning navigable watersays, and which can be moved asitle ar upwarels
when recuired in order (o allow the unimterrupted pasaae of ships,
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The early drawbridge wis o
very erade affair mnd required a
great amoupt of encegy 0 hots
it into. an upright position, Later
the qelea of fetirg the hinged span

or  haseule with  some  kind ol

balanee welght was congeived, andd
this resulied] hot only i o copsider-
hlsle savitg In the power seguired
ty cperate the beidee Dol s

prrmitted  the  oonsteuction  of

bridges  with  much  longer and
heavier spanm,

These buseule bridges ws they
are known tok many leems, and
they became very popular in the
Netherlands for Wridping the net-
work of connls than are o feaniee
of that counrev. In dhe  mosy
common  type of small  bascule
|Tr"[dag|: the lifsing spin §s balanced
hy & pair of pivoted overhiad
levers or beams, which are fitted
with eobnterweights ar their dioee
ends 1o compensite for the weidli
of the span weedl, 1o which thes
are linked by chains or girders
These bridges may- be used either
singly ar doulile. Thar s, shere
may he one bialancrd spatl extel-
by pight acroee i nacrow channel,
or An the case of 0 wicdler Chatineg],

two spang, ot ol each side; the

wen meeting ot the eentee of the
Fpver,

The working Mepoann  model
lII:‘I-l‘.‘l‘IIIHI amd illusirated i this
Leafler’ & based on o (ypical
balanceéd bearh bridge ol the lrger
type  and  will e fousd  bath
atractive 16 - conxtiuet wod ined-
esting o operate, It i powered
by an EISR tvpe Elegiric Motor
hmﬂm‘i in the tower, and it has a
span of 244 in,
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Construction of the Model:
The Main Pier (Figs. 2 and 3

Fach sde comists of a 124" 21"
Strip Mate sirengthened by o 1247
Angle Girder (1) and a 12} Suip,
The back ald i a 12" x2}" Swip
Plate ardd i is exfuged B oo 121" Aungle
Girders. THe back and the sides are
conmeeted Ty a 247 Angle Girder an
each corner. The front & formed by
twp 124" Angle Girders (2 and (3]
(Fig. 23, with a 24° w 14" and twe
1% x 14" Flexatile Plates hualted between
tetn, The front i fxed 0 20" Angle
Girders bedled to the sides, and o 13"
Agle Girtler s Bolted 1o the top end ol
each 4" Angle Girder and is conneored
1 the Chirder (20 by & 14" Strpe T
124" Angle Girders 4 are holied acro
the Base o thie pier s ﬂmwn in Fig. &

A 12Y° Angle Girder (5) and a0 1247
Sirip on each side are fxed bertds the
bop, dnd twio 1247 Sieipa’ leld liv haolis
(6 (Fiw 3) areataehed 1o the Girders
(5. These Stripa supporg the Playes thpd
fill i the top of the plor, “Three 1247 <
21" Sinip Plates, ancd & 94" 2 21° Kerip
Plate extended by 347 % 24" Flexilile
Plite, ave wded Toe this purpose. The
Plites ire Leliet] to the Strips so that
aie clewr hdle im o ebch side & left in
e Stvips bewween the Plates and the
Citeders (3] The rear odges ol the
Plates are strengihened by a 547 Strip
and a F" Sp:

The guand rls betwieen the rond-
way and the pavements are 1217 Flat
Girders Balted 1o 1217 Anple Girders,
The ouer rall of one pavement s &
124" Flar Girder supporied by Angle
Brackes, and the opreesponding  rail
of the other pavement s made from)

294" Flar Girder and a 31" Flat Girder, These Flat Girders sl are attiched
to the base by Angle Brackes.




Construction of the Tower 26
(Figs. 1, 2, 3 and 4

Lach side of the tower ecii-
sists of two 1] Angle Girders
holted verrically
the Crlrders [(4) and
5 of the main
pier. The tap ends
ol the 181" Girders
on each side dre
contiedted by o 517
Sy, and the Gar
clers ane hraced |y
bullt-up  strips as
shown m Fige | and
2, Two 54 Siri
7y (Fig. 8] placed [ace-ta-Fuee,
are fixed (o the side, Ench side
in Dpuoed by an 1647 Angle
CHreler (B) bwhied an i Tovwer
endl 1o the Guder (50,

The sides of the tower are
vornectetd at the o by a 94
Strip hetoed by e 2472217
Trinngular Flexible Plaes, by
R Hﬁ.' Flay Chrdem (81, d !'}ﬁ'
Steip {10) and o« 98" Angle
Ciircher (F1). Aa ahe biack @
T Strip (12) braced by two
24" 22° Traugular  Flexihile
Plawes, is bolied . between the
sides, & 94" Flay Gieder (13)
wrid 291" Sirp (140 aldb nre
boltsd aceoed (e ik of e
tower. Two 4" x2§° Flu
Plates are anached 1o the Strp . -
I l:!.!; and the Flat Girder (135, Ausitther ¢ diter #f e duoees, woiih |
and @ 517 % 3)" Flat Plate and . M0 sss e nmind fonto
a 5 x4 Flar Plae are
bolied ‘te the Flar Girder sl
ure nitached to the Strip (14
by Fishplates. A verncal 78" Angle Girder (15) @ bolted Slbing the edye ol the
51" = 0§" Flnt Plare wrel asimilor Avgle CGinder | 15) Is fixed i posation (P 4).

A S 21 Double Angle Suip (17) @ bolted berween the Gieders ol each
siche of the wwer, and a 94" Angle Girder (18) s connected 0 thewe Double

Angle Stripa by Angie Brockers Two 34" » 31
Flat Plates are biolted to the Girder [18), but
are removed in Pz 4 o show the rerior of
the control eabin, A Semi-Ciroular Plaws {(19)

2

(Figs. 3 and 4} is fixed 10 each side of the tower,

The imitjon  lamps
fitted o the tower are §°
Flanged Wheels and
Ciomical Dioles, attiched
ur Agle Brackows by 7
Bolis. The handrails along
the pavements are fived
i Hapdeil  Supporis
which are atached 10
Arigle Brackets bisltoed 1o
the Girders of the tower.

Details of the
Operating Cabin
(Figs. 2, 3 and 4,

Each side of the ¢abin
cansiam of a 3)° x24°
Flat Plave with a vertical
T4 Sunp (20) (Fig. 2] m
each end. Two 27 x1}°
Flexible Plates and, two
‘.Ei.' 51rip’_ﬁ. Are Lwaltee] 1o
the side and  are cone
nected Ak their  wpper
erieds by # 517 Seeip, The
ericls of the' dabin are 34°

w T Flanged Plaes, o
each of which # Flar
Trurmien (21) 3 boliecd:
Two 34" x2}" Vlanged
Mates fAxert Letween the
sides, lorm the floor of
thie calsi,

An ElaR Electric
Maotor 6 bolted o the
floor (Fig. 4), ond a

#i " dinmeter Pindot ¢n the Mator shalt drives 3 B0-tooth Gear on a 24" Rewl,

This Rod is mounted m the Mowr side-plates, and it carries o {" Pinion

22, that engages & 57-tonth Gear on aseonndd 24° Rod. The lntter Rod sl

is supported in the Motor side-plntes, and is hued with a Worm (23],




A 6L Rod mounted in the Flae Trunoions {21) carries o §° Sprocket (24) sy
each end amd n 57-tooth Gear that is driven by the Worm (25, The apernting
caliin is fixed 6 the wwer by bolting the tip ends of the Sinps (20] to the
Anpgle Girder [11) and [18), The front of the cabin s conhected 1o one of the

Flar Girelers (9] by two Fishplaies
A Collar i serewed oo to o bolt fed
by s gt an the vop arm of the Mofor
switch: A 38" Rod held in the Collar
i paseed through one of the Strips
20 and s Bued with 4 4" fetd
Pulley (45) (Fig. 4).

The Sprockews (240 tre domiiedicd
b Ol o 87 Speockets on an 1747
R supporied w0 the S (7). Thim
Rowl corcies two  wanding - dhroomns
26, cach of which oonsists ol twn
14" Wlaoged Wheels (Figs. 2 and 3],

Two |7 Pulleys (27) dre fixed on
1V Rads, which are supported in
the dnds of the operatiie cabin b
i Ixauhile Beot Stripa bolted 1o the
sicles of the wwer. The Roddy are
leld jn pomtion by Collars (Fig, 27,

The Lifting Span (Figs. 2, 3 and 5;

Tlll‘? ||“{|l:l‘lﬂiﬂ |_FI‘I [I“.': H]ML 1% h}ll"‘ﬂ'l'l
elearly in Fig. & “The frammework 1o
which the readwas b Dalied consists
A twe 2417 Aligle Girders eqnneced
at eudh end by a 017 Angle Gindey,
Theee 517 Angle Girditvs e attacled
o the 244" Avgle Girdery Iy Angle
Brackes: The poadway s formed by
ten 1237 2247 Sirip Plates halted 1o
the framework as shown, with the
oter edges sirengthened by 244"
Angle Girders (see Fig, 3).

Two 244° Anple Girders (28w
{ixed to the top of the roadway, and
two JHE® Angle Girdesy (2Y9) wre
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i the nperistivig edtbin eith the plating remineed, abuf phiming
facsithin & fhe dviiamg Mator

supported by 34° Apgle Chirdes apoeagh end. The Gicders (28] aod (20) are

foaned by sertical 447 Strips and disgonal 54" Sirps, twoof the 44" strips each
heing macle from a 51" and a 24" Serip, The Givdens (29) are connected aomom
by six 517 Curved Sieips, which are bolied §n pais 10 the lugs of Double

Brockets, A Déiibile Brackel figed to the centre of each pait of Curved Strips
supparts an imitation lamp foemed By a7 Flasged Whicel, Two:of the lamps
carry shades made Trom Cormcal Diasos;

The handrail along each side of the span & made from a length of Spring

Gorel. This s stretehed slighily and
is prissech through 2° Strips, whiclare
dttached 1o the span by Angle
Brackens, & Chollar fitted with 'a &7
balt s fixed gt each end of the Spring
Cord to hold it in the Strips,

A Tromuion 15 bolied to each of
the Girders (297, and w it s fack-
mitted a buileap stnp (305, This
strip is maide from three 53" Swrips,
e of which are placed face-to-face
and overlapg the thivd Serip by three
hiles, Thie togy ends of the Strips [30)
awre  fwlemitted. o 17x " Avgle
Brackets bobird o oa beam  (31)
(Fig. 2}, made from two 747 Angle
(iirders. A Single Bent Strip i Hxed
i mach erid ol the heam and iniva §7
booge Pulley (52] i Trealy moused on
a 4% Bolt eld by foik-suts,

A length o Cond is fotened o
eich winding drum 126), & taken
roetd Pudless (27) and {32) and s
tied o o pivared bracken G351, Fach
of these Prackets canstals of rwo 24°
Strips balted together at one end ol
sprlayed e stighitly s ihe dihier ead.
The Strign fit over @ Riod | Sockel
fixed (o the Angle Givder (11), and
pivitl on'a §° Bolt thitssorewed
the Rid Socker and s hoed with
fcd-miiis,

The span pivots on a G} Rod
supprrted in 172" Angle Brackets
(34) (e 5), which a'e holied o
the Angle Civder (2).

Assembly of the Balance Beams (Figs. 2, 3 and §)

Fach beamt i mude fom a 2447 Angle Girder (35), (o afie end of which 4
A" =21 Flanged Plate is halted, A secapd 31 21" Flanged Flate fit e
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over the flanges of the fist Plate, aned i beld in place by two 11" Bolts that secure also a
Flanged Sector Plate,

A 1217 Stripcis boled o one of the Flanged Flates and b connected (o the Gieder (355 by
i Fishplate.

A Disuble Arwi Crank (36) (Fig. 2) s bolted w each Angle Girder (35] and s hxetl onoa 27
Riod. This Rod i supported in the Semi-Circular Plae (1 and the Double Angle Strip (17]
(Fig. 4], and s held in place by a Collar. The Girder {35) m spaced from the Semi-Circular Plate
by & Collar and four Washers on thy Rod.

Each beam is linked to the span by a buill-up strip (979, which is laek-nuttad ar each and. Thie
strip bs marle h} placing two 124" Swrips freeto<fisce and then balting two more 1247 Serips, one
o each side, s that they oberkang th.r lage-to-face Strips at one end by e clear holes each.
T 37 Serips are then attached w the dther eiids of the foesta-face Strips inthe sume waiy, and
overhang thee by fiir elene holes enchl In Fig. 2 one of the stips (37) i detached from the
Girder (35) i order 1o show the detils of the operating eabim eleatly.

Construction of the Support Pler (Figs, 1, 6 and 7)

Ehch sile of the support pler consists of 4 917 =2} Strip Place strengthened by o 91" Angle
Giirder woid a 91" Strip. The back s o 124" < 24" Suip Plare edged by a 121" Angle Girder and
123" "'rtrlp. and it is connected o the pides by two 247 Angle Girders. The front s formed by
twar 124" Angle Girders and a 124" Flar Girder, and these also are comriectedd o 24 Angle
Girders Imlluﬂ to the siees l"wu 14* Flan Clirders (99 are fixed in position ar the fronl.

The top ol the suppert pier is Blleed @0 by four 124" 223" Strip Plstes -:H'mmhrurd ab the
feont by a 124" Angle Girder (499, The guard rails e ench macde from a 707 Flar Gieder and a
217 Flat Girder ovérdapped three holes and bolted to 417 Angle Girdery fixed to the top ol the
m:pﬁbarh The handeaily are 87 Rods held in Collaey, ench of which s serewed on o x bolt it
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The limps are attached o
Double Brackets bolted between
oy !'i'rrir[m and 2§ =1 T
angular Flexible Plates supported
by 71° Strips. Esch pair of 747
Strips in fixed 10 i Channel Beies
wig that iz bolted o0 one of the
el radls.

Each section of the wathc
Barrier is a4 5 Seeip (40} extended
by a Flut Tronnion, o wlich a
1% loimse  Pulley & bolied, The
Stripas (40) nre fokenitiad to 247 %
1* Double Angle Stripe Bxed o
thie top of the apprmach s showe,
A lengih of Cord ted o the outer
end ol each of the Strips (H) B
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Flat Gitder at the front of the
approach. A Crank. (42] [Fig. §)
in fixeel ot the Rod and w extendetl
foy o 217 Strip fitted with a halt
(43} (Ing. 7} When the span 5
lowered a Crirder Bracker (44)
halted o its end engages the balt
(43}, and this  depresses  he
Clrank  (42). This movement i
tritnsimtted through the Strap (41)
and the Tengihy of Cord, sn (hat
the barmers rse automatically,
The support pier s gonnecied
to the main pier by owo Dilt-ap
stripe; each made from two 1247
Strips overlapped lour holes, A
firther | 24" Strip s fixed centrally

passed. through the foar of the 40 o IJ'IIE'G“-’I"TIHPI}EHI En'ilpi Lo HMI}E—
pier and B loensd o one iR then them. The builtsup srips
end ol a'2|" Strip (41) | {Fig. 6), are extended a1 the support pier
which i baltéd centrally 9 o end by 2° Sloted Stripe The
Double Arm Crank. The Donble Slatted Strips are bolied
Arm Crank is fixed on 5 27 Rod, 1o the sides ol 1‘[‘_;:-, pl_rr.
which # mounied in a Flat u.ud the buyilt-up strips
Trunmem  bolted  to the Angle d're conneeted i
Giivder (39) aned inow 11" Seip ihe front by Angle
that covers tHe sloted hales in the Bracke.,

Parts Required to Build the Mecvano Beam Bridge
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