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Avery Traction Engine

1. INTRODUCTION

The prototype of this model was a very unusuzl type. It is descr-~
ibed in Floyd Clymer's album as an Avery 20 F.P. locomotive style under-
mounted double cylinder traction engine, and there was also a2 40 H.P.
type. The engine was mounted underneath the boiler, & most unconvention-
al procedure. Date of manufacture was 1912 in the U,.S.A.

The model closely follows the prototype and is complete with under-
mounted engine, the unususl screw steering, crankshaft, connecting rods,
cylinders, two-speed gear shift, differential gear, etc. It 15 driven
by a Power Drlve Unlt powered by nickel cadmium batterles or by other

means.
A view of the rlght hand side of the completed nodel is shown in

Fig. 1 and, if requlred two photocopies of the prototype are available,
as well as & series of photOfrnphs of the model, see Section 4,

2. CONSTRUCTION OF THE MODEL
2.7 General

Where the expressions “left" and Hright¥ are used, these mean the
left hand side and right hand side of the model looking forward from the
cab towards the chimney. -

242 Chassis

Each side member is a pair (double for strength) of 123" strips 1
and 2 301ned by 23" x 3" double engle strips 3, 4 and 5, see Flg. 2. A
vertical 2%" x 1%“ flanged plate 6 is bolted in place as shown in Figs. 2,
3 end 4, and a fourth 2247 x 4% double angle strip 7 is bolted at the rear.
lugs upwﬁrd to form a step. The bolts holding strips 3 and 4 also hold
1% corner breckets 8 and 8a ; a2 4" x 3 angle bracket 9 is also fixed in

each front hole, and these hold the p@ir of 24" stepped curved strlps 10
end 11 which form the front boiler support, sece Fig. 3.

A pair of 5} angle girders 12 and 13 ere bolted together to form
o chonnel section girder, using 3" bolts which secure.the girders to the
strips 3, 4 and 5, spaced from them by five wcshers gn each bolt, see Fig.
3. The front bolt also holds a 4" x A" rngle bracket, lug upwerds and
bent slightly forward ; to this brocket is bolted c 2“ etrip 14 The
strips 10 znd 11 are bolted to strip 1k,

Two 13" x 1" flat plctes 15 are bolted to strips 1 and 2, one on
each side, see Fig. 3, the left hand plate not being#visible.  The rear
bolt holding the girders 12 =znd 13 also holds r. 1" x %“ angle brecket 16
with ¢ flat trunnion 17 bolted to it. The crosshead iguides cre pairs of
23% ongle girders 18 rmd 19, bolted by their two frort holes to the gir-
ders 12 and 13, immedistely behind strips 10 and 11,”%he bolts rnlso hold-
ing & pnir of chimney cdoptors 20 on ench side to regresent the cylinders.

. “Girder broackets 21 nre bolted to strips 1 and 2 as shown in Fig. 2,
only one bolt being used at this stoge ; i%“ 2%“ flet plate 22 is
fixeé to the brackats, only one bolt being used sece-Section’ 2 10. B
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2.3 Boiler e N TN T A

Two 43 x 27" flexible or plastic plates 23 are wrapped zround a
boiler end 24, spaced from it by washers, see Figs. 2 cnd 3. Plates with

- elongated holes,arelqsseqtial, as the fixing bolts poss through these

holes. at the topﬂqﬁuthe boiler and the round holes. next to the ends of the-
plates on the underside. . The top bolt also holds =a 1 x 2+ double breack-
,ct525~to,repressnt ﬁhe_lamp‘bracket, while the bottom bolt secures o M x
3% angle bracket 2§-byait§'elongated hole, sec Figs. 2 and 3.
_A’thmneyhadaptor,az.is fixed,to;pl;ﬁes—&} by means of a bolt from

.;ﬁelpw,‘qnd azthreg§§§«b055;ihside,the.ohimneyzadgptor, see Fig, 2. A

sleeve picce 28 held by a ¢ flanged{whepl;29~on,a;long bolt screwed into
the threaded bOSSucqmpletes the‘chimney,-squiig; 1. The boiler door
hendle shoulg be fitted here, see Section 2.9. o
. .The next section of the boiler h&y now be added and this consists
of another pair of: 4tu x 230 flexiblcfor-plasticgplates 20 wrapped zround
the first pair and bolted to holes -in & second boiler .end clso foeing for-
ward ; a rod socket 31 is fixed below., o

L third section mcode fronm another pair of. 4lv x 22" flexible or
plastic plates 32 is fixed in position in like manner ; the bottom bolt
holds =z 1%" angle girder 33 to which is bolted the flat trunnion 17 form=-
ing the rear boiler support, see Figs. 3 and 4.
o The dome 34 consists of seven 1% pulleys without boss held by a
collar on a long threaded pin fixed by a nut in pleates 32,

2.4 zirebox _ . ~

A fourth boiler ‘end is bolted at the rear of plates 32 znd the
firebox is added ; the latter consists of a 53¢ x 1% flexible or plas-
‘tic plate 35 and 2 5%% x 27" flexible or plastic plate 36 on each side,
see Fig, 2. A threaded coupling 37 is bolted by its tcpped hole to the
centrzl hole of the overlapping plates 35. ‘A.2% x 1% angle bracket 38
holds & pair of Y flat girders 39 which form part of the ccb between

_the front windows, . see Figs. 1 znd 2 and Section 2,10. A Y x 1Y flat

plate could be ‘used instead of the flat girders 39, but the colours differ.
The two plctes 35 are bolted to.the 23" x 41" flanged plate 6, and a

second 23" x A flenged plote 40 is fixed in place immediately above, see

Figs. 3 and. &, .-The:lower\edges of the fircbox rre next securcd to strips

.1 and 2 of the chessis 3 it is importcnt to eénsure ‘thot ‘the holes in the

firebox arc slightly forward of the holes in the strips. This is effect-
eﬁsbyfusing‘aFlperforated'slottcd strips 41 and 4 on the outside and o
54% perforated slotted strip on the inside, using the slots to position
the holes in the firebox, so thet the compound 314 gesr wheel 81/82 on
the axle rod 80 meshes: with the 7/16% pinion 69 in the centryl hole of .

the 13" x 139 flaot plate 15, sce Fig. 5.  ‘his mekes -possible o two-speed

:gear shift, sce Section.2.6.

~:2-. - The front. holes, in gliﬁge_; fstripés‘ Lo wform; ;b.ésxingé for the axle rod 80,

5eéfSecticn»2.?,ﬁxhi;ettﬁe«reﬁr‘holgs in .the strips. 41 form beorings -for

.- rod 68 carrying the,p;nipn;69,;§§gvSectipn¢Z,6.‘. The. 5%% perforated slot-
z‘tgéisttiPS»insidc(§he¢bo;t§d:;p the 12 x 127 flat plates 15.in front, and

‘tol§he;2%“ pgrfo;ntaﬁfslottédAst:ipsl§§;ﬂnd.#Z end fishplates behind,: - -

Also hgld_%xhﬁhquolts-fixiggtthé.périoraxed slotted- strips to. the firgbox
are 3% x 1% ongle brockets to support the 43" x 21" flat plate 22.  The
bolts must be finally tightened during assembly of the gearing, sece Sec-
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tion 2.6.

2.5 Crankshaft

This consicts of two pairs of couplings 43/44 and 45/46 connected
by a 1" rod 47 znd two 1" screwed rods locknutted, the lutter carrying
the connecting rods ezch of which is o 23" narrow strip 48/49 gently bent
to shape, see Tigs. 3, 4 and 5. The strips 48 znd 49 are locknutted to
+4% x 1% double brackets 50 slicding in the girders 18 and 19. The right
hand extremity of the cronlkshaft is a 3" rod 51 carrying a 7/16% pinicn
52 cnd a pair of 2% pulleys 5% or a similar flywheel. The left hond ex-
tremity of the craonkshaft is a 13 rod 54 corrying a 1% gear wheel 55, see

Figs. 3 and 5. Viaishers cre used to prevent side ploy.
2.6 Gearing

. The sliding shzaft is o 37“ rod S5¢ corrying a 1% gecor 57/and a 7/16"

'plnlcn 58, spaced so thot es geor 57 disengoges from pinion 52 on the

crankshaft, pinion 58 cngoges geor 55, see Fig. 5. Control of the shaft
is by mezns of a right ongle rod and strip connector 59 on o 33% rod 60,
cee Figs. 5 and 6. Rod 56 corries o loose collar 61 botween two flxed
collars 62 and 63 ; o second right angle rod ond strip connector 64 on
rod 60 carries o bolt held by = nut in collar 61. The rod and strip
connector 59 is bolted to o short coupling 65 on a 617 rod 66 which is
journalled in the 1 corner bracket 66a znd the 13" strip 183, and goes
into the cab ; & crcnk 67 serves ™as a gear change lever, see Flgs. 5
and 6 and Section 2.10. '

The intermediate drive shaft is o W' rod 68 corrying =z %" pinion 69,
o 23 gear wheel 7C, o 14" helical geaor 71, and a collar 72. After this
shaft has been ploced in position, the firebox is located relative to the
chassis by mecns of the perforated slotted strips, to nllew correct mesh
between the 7/16% pinion 58 ond the 23" gear 70, sce Fig. 4 ; the bolts
are then tightened, sec Secticn 2.4.

Another 23% x 14% flonged plate 73 is positioned betwecen the plates
35 at the same level as plate 40. £-2% rod journaliled in these two
plates carries a %% heliccl genr 74, a collar 75 and ¢ 1% sprocket wheel
76. Gears 71 ond 74 mesh, and a Power Drive Unit 77 fixed to the under-
side of plate 22 drives the surocket 76 via o choin 78 from a £ sprocket
79 on its output shaft, os shown in rig. 5. A Richord Power Unit fits
snugly ond projects luss below the side fromes than o Meccano Power Drlve

Unit.

2.7 Re~r fxle ~nd Driving “heels

The rear oxle is an &" rod 80, see Fig. 5 ; on this rod is placed
the final drive wheel, free oa the t“le, sec Fig. 7. This gear is com-
pounded from o 21% gerr wheel 81 ond o gear ring 82 bolted together with
four fishplates held by nuts and bolts 83, as shown. A differential is
built up by bolting two threaded couplings 8% and 85 to the gear ring 82.
These courlings hold two 13% rods 86 and 87 with o coupling 88 at the
centre, free on the rods, i.e. with grub screws removed. ~Two 2'* bevel
gecrs 89 and 90 are arranged on the rods 86 wncg 87 eos shown, woshers and
collars being used ‘for spacing. A 13" bevel gear 91 is fixed on rod 80
as shown, The gear ring is meshed with and driven by pinion 69, :
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The two driving wheels are similar in construction, the left hand
one being secn in Fig. 8 removed from the model, and the right hond one is
seen in Fig. 1 in situ. “ach wheel consists of three hub discs 92, 93"
and 94, discs 93 cnd 94 being bolteq directly to each other, while disec 92
is held by four 2 reversed angle bdbrackets 95, so that the spokes olter-
nate.  On the right hand wheel cn 8-hole bush wheel 96 fast on the oxle
rod, and two 1Y corner braclkets 7 and 98 represent the hub ; an 8-hole
wheel disc bolted to the inner hub disc forms an zdditional journal for
the axle rod 80. Cn the left hand wheel, an 8-hole wheel disc replaces
the bush wheel and = 12 bevel genr 99 replzces the inner wheel disc ; the
gear 99 is bolted to disc 92 ard its set screw is removed so that it is
free on the axle. The wheel is retnincd on the axle by 2 collar 100, see

Fig. 7.

2.8 Steering

The projecting channellecd angle girders 12 and 13 are lengthened
7" by means of a 1% x 17 angle bracliet 101, sece Fig. 9. A double bent
strip 102 and a 2% x 2% double bracket 103 are then bolted in place. A
o hook 10k is bolted to the bracket 101 2nd two rod and strip connectors
T 105 and 106 bolted to the lugs of the braciet 103 hold 234 rods 107 and
108, with collers 109 at the upper ends i the 7/32% grub screws in the
inner holes of the collars 109 grip holes in the boiler, as shown in Fig.

3. , ,
The front axle assembly is a 1% x 1% double angle strip 110 to
~which a flat trunnion 111 is bolted, the cCentre bolt being a threaded pin
112 with washer. The pin pivots in the strip 102 and is held in plzce
by a collar 113, A coupling 114 is bolted to the remaining hole in the
flat trunnion 111, washers being used so that the 2" rod 115 can slide
freely in the coupling, sce Figs. 3 and 9. Lubrication of rod 115 is
essential.
The rod 115 is fixed in & swivel bezring 116 which moves along a
3%" screwed rod 117 passing through the topped holes of the spider. The
rod 117 is journclled in the lower holes of thes 1t corner braociets & and
8a and held by locknuts. & 2% pinion 118 is fixed on the red 117 by
locked nuts and meshes with = sccond 2" pinion 119 on a 1% screwed rod
locknutted to the strips 2, strip 3 an< the bracket 8a. On the outer eng
of the 1" screwed rod is o collar 120 which forms the lower benring for
the main steering shaft 121 i the latter is zan 8% rod znd o 1% rod join-
ed by a coupling, and it passes through o spoce in the front woll of the
cab ; it is held in plcce by o collar 122, see Fig., 1.
A 27 contrate wheel 122 meshes with the pinion 119, while in the
cab a steering whecel 124 is fitted on the upper end of rod 121, sec Figs,
1 and 3, . : )
- The front wheels orc two pairs of 3¢ epoked wheols on =z 5% axle
rod journclled in the double,ang}g‘strip 110, sec Fig. 9. The sct screws
are renmoved from the wheels, which arc loosc on the oxle and retained by
collars. o

2.9 Beiler Fittings = = - L

. .. Rod socket 31 holds a.2% screwed foé4gé§;ftﬁéjlé§er en&]of”whithﬁ
is fixed in“the girders 12 and 13 by nﬁts.'f'&}univérsgl‘épg§ling 126 is
then arranged between the rod 125 end the flat"trunnion 17 &as shown in
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Figs. 3 and 4 ; this represents the governor.

Various pipes are represented by 1/8" dizmeter rubber or plastic
tubing which is more flexible and less wasteful than bending Meccuno rods tc
shape. Plternatively, the spring cord used for hanging curtains may be
used ; curves can be made to retain their shape by inserting stiff wire
into the spring cord. The arrangement of the pipes is seen from Figs.

1 and 2 ; they are held by fishplates, the couplings 37 and 134, etc.

The lzxp is represented bty a 1" x 4% double bracket 127 bolted to
the 4% x 3% double bracket 25, see Fizs. 1 ond 2. A 1% x 2% angle brock-
et held by the % bolt 128 fille in the buck of the lamp, 2nd a collar on
this bolt holds = 1" puiley 129 by meens of =z bolt, see Fig. 1.

A 27 bolt 130 fixcd by = nut in the boiler end 24 holds a collar
131 with a threaded pin 1322 to represent the boiler docr handle. This
- should have been fitted when the first section of the boiler was assembled,
see Section 2.3 and Fig. 2.

On the rlgut hcnd z£ide of the beiler a hardrail is fitted consist-
ing of 2 3%% rod 133 held by two hendrail supports, os scen in Fig. 1.

This is omitted on the left hund side, iils ﬂluce being tcken by three

couplings 134 to which pipes lead, sec cbove cnd Fig. 2.

2.10 Cab

. Fig. 11 shows the cab assemnbly and Fig. 1 should also be consult-
ed. The front corner pillars wre 3% zngle gircders 135 ond 136, while
the recxr verticzl members are compound 7' angle girders mede from bl

1zle girders 137/138 and L}Y snglé girders 139/140 overlgpped two holes.
The lotter are joined at the bottom by a 5% angle girder 141 reinforced
by two 14" corner brackets 142 and 143. Girders 135 and 136 are joined
to girders 137 aand 138 by 53' strips 14k, 145, 146 and 147, and 53" cur-
ved strips 148 znd 149. A 5;‘ strip 1“0 ond 2 53% curved strip 151 con-
nect girders 135 and 136, and two similor strlps connect girders 137 cnd

138.

: The roof consists of three 53" x 224 flexible or plastic plates
152, 153 and 154, gently bent to shape n“ overlapped one hole each. . The
plates are edged by 33 strips 155 cnd 156, sce Fig. 1, ond they project

two holes rezrwords behind girders 137 ana 138, They are broced under-
necth by 534 strips 157 wnd 155, also gently bent to thnn, and joined to
strips 144 and 145 by 4% x &% angle brockets.

Loch of the whecl Fu ords consists of two 23" curved strips 159 and
160 bolted betwecen strlps 146/147 and 24" strips 161, a compound 7%
strip made from a 53" strip 162 ~nd o 2% strip 76; rtntly bent to shope,
three more 2%% curved strips 164, 165 cnd 166, o 4} strip 167 bent to
shape, o 3% StEpﬁcd curved strip 160, . 23 x 2“ trlkngulur flexible plate
169 and = 53" b 2%“ triangulor iluxzble plate 170. 411 these plotes and
strips are joined together with % x % angle brackets and fishplotes os
shown in Fig. 11. .

The water tonks ecch consist of three 3 x 1%“ flat plates 171, 172
and 173, with & 12% x 1%t fint plote 174 to cover the top, see Figs. 10
and 11 ; these are joined by 11“ x 4" double ~ngle strips to one uncther,
cnd by =% x 2% angle breockets to the cob, os seen in Fig. 11. L 254
15 flexmble or plastic plate 175 completes the inside of exch tenﬁ.

The ceb is fired to the chassis by the bolts}176 cnd 177 possing
through the girder 141 znd plate 22, thus rleo securing this plate to the
recr holes of the girder brackets 21 sce Figs, 2 and 11. The cab is
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secured to the boiler in holes 178 (Tig. 2) by the 3" x 3" angle brackets.
179 ‘and 180 which .are attoched to 1A% flat girders 181 and 182, “thenselves

" bolted to girders-135 and 136-; 1% strips 183 hold % x 3% angle brock-

ets to which the wheel gusrds are attached. The upper of the pcoir of Tt
flat girders 39 is slippcd between the strips 150 and 151, sec Fig. 1 and
Section 2.4, :

A driver's seat/corl box is made from two 235 x flanged plotes
and o 13% x 13 flat plate and bolted to plnte 22 behind the stecring
whecl. This seat is not shown in any of the figures.

2,11 Gear Gucord

This is scen in Fig. & ; it consists of =a 2% stepped curved strip
184, a 1% triangular plate 185, & 1 corner breclket 186, a formed slotted
strip 187, = 1% reversed cngle bracket 128, one a 2% perforaoted slotted
strip 189, the latter bent to shope, and 211 bolted together and sccured
to the chassis and firebox by ¥ x 4% 2ngle brackets as shown in the fig-
ure. Gezar 55 is concecled behind the 1" corner bracket 186,

2.12 Fower Suun%x

£ tronsformer/rectifier may be used in the normal way, vio o suite
able reversing switch in the cab, but this necessitctes an cwkword troil-
ing czble from the model,
If it is desired to make the model sclf-conteined, dry cells may

‘be uscd znd housed in the water tenks, but cs they must be of small size,

they will quickly exhaust.

The designer of the model used = nickel cadmium (¥icad) bettery
housed in the left hond water tank. ~In this crse, bolts 190 held in
insuleted spacers 191 form the terminals for cttaching to o chorger when
required, see Fig. 10. The bolts 190 zre connected to the Nicrd bottery
which is wired to the Power Drive Unit through a reversing switch in the
crb. One brass cnd one zinc plated bolt give colour coding for conrccte
ing the correct polarities to the charging supply.

3. PLRTS REQUIRED

The following is a list of the narts uscd in the construction of
the model as illustrated in this leaflet. Variations in design will
naturally necessitate changes. '

4 x 1 -1 x 1la 4 x  19a 80 x 38
2 x -2 40 x 12 2 x 20a 1 x 45
2 x 2a 2 x  12a I x 20b 5 x 48
4 x 6 3 x 12b 8 x 22a 4 x  48a
2 x 6a 2 x 13a 4 x 24 5 x 51
3 x 9 1 x 14 3 x 26 1 x 53a
2 x 9a 2 x 15a 2 x 26c 2 x 55
2 x 9b 4 x 16 2. x 27¢ 5 x 55a
2 x 9c - 6 x 16a 1 x 29 1 x 574
4 x 9d 2 x 16b 2 x 30a 16 x 59
1 x 9F 5 x 17 - 2 x  30c 1 x 62
~--8 x . 10 3 x 18a 2 x 31 8§ x 63 .
5'x 11 3 x | 18b 320 x 37 3 x . 63c


































