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Locomotives are always fascinating subjects
and the prototype of the model described in this
leaflet, although nearly ninety years old, gave
good service in its day.

The model is nicely proportioned, but the
original dimensions are not known. Yhen com-

pleted, it measures 22"/56 cm long and welghs

12 lb/5,5 kg. Much attention has been paid to

-detail. .and there are .working leaf springs . and -

brake systems.

Unzt and two may be used <{f the locomotive is to
climb severe gradients or haul heavy loads.
The designer was Dr. K. I/. Cameron, of

r’iry (UcS-J'i.-)'
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e Hack & Pinion Locomotive g

1. INTRODUCTION

After the opening of the Mount Washington rack (or cog) ratlway in
New flampshire, U.S.4., similar raitlways were built in many parts of the
world. One such line was the Prince of Grand Pard Railroad in Srazil.

The locomotive shown in Fig. 1 was built in 1886 at the Baldwin Locomotive
Works in Philadelphia, Pa., U.S.A. ; it used the Swiss Riggenbach system
of cog gearing on the 1 in 6.6/15 per cent gradients.

The engraving reproduced as Fig. 1 appeared as Fig. 111 in the book
"Early American Locomotives! by John H. White, Jr., published by Constable
& Co. Ltd., 10 Orange Street, London, WC2H. 7EG, obtainable in the U.X.
from boolisellers or from the publishers, and in the U.S.4. from Dover Pub-
tications Inc., 180 Varick Street, New York, W.Y. 10014. The original
engraving appeared as Fig. 373 in an old publication "Recent Locomotives!
reprinted from "The Railroad Gazette! for 1886 and attributed to fatthias
N. Forney who was the editor of the Gazette, an expert on railroad machinery
and a locomotive designer in his youth. fle gave his name to a wheel class
of locomotives, the O-4-4, of which he designed many examples ; Ho. 96 et
scg in "Farly American Locomotives” are examples of Forney types.

The model of the locomotive which forms the subject of this leaflet
is correctly proportioned but no dimensions of the original are quailable,
so thal the exact scale cannot be given. It runs on 24"/6,35 cm track, is
22'"/56 cm long, weighs 12 lb/5,5 kg and includes the following : -

(1) Correctly sloped boiler and cab with glazed cab windows

(2)  Axles sprung with working leaf springs '

(3) Working band brakes encircling the flywheels

(4)  Band brakes on the front running wheels )

(5)  Both brake systems are operated from handwheels in the cab

(6) Correctly proportioned.driying .and secondary cogs

(7) 'Operating valve geqr ‘

2. CONSTRUCTION

2.1 General

The boller construction is made far neater and simpler by the use of
MArklin Part 10395 - 35" Diameter Circular Plate without Set Screw/Runde
Platte ohne Stellschruube 9,5 cm ¢. Many lieccanomen dislike the uce of
non-fleccano parts, but MUrklin is a descendant of Meccano (see page 325 in
MJ.12), and the use of the 10395 plates so facilitates the construction
and so improves the appearance of the smohkebox door that some Meccanomen
may be converted to the use of MHrklin parts. If the plates are not avail-
able, or if there are objections to their use, then face plates with 2%
perjorated slctted strips and angle brackets will have to be employed, or
ary other paris as auailable and suitable. See shketch on page 11.

: In like rmanner, the flywheels also could with benefit be made from
Mdrklin Part 10365 - 2. 5/8" Diamcter Circular Plate with Set Screw/Runde
Platte mit Stellschraube 6,5 cm @ ; the boss would be turned irwards and
the plate hidden, if required, by a face plate boss outwards. The wheel
flanges used in the model cause the flywheels to be a little undersized,
but. this is not very important. See sketch on page 11.
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The words "left" and "right’ refer to the left and right hand sides
of tite locomotive, looking forward from the cab.

Jaghers should be used under most bolt heads, espectally when the
bolt enters a slotted hole 7 washers are also advisable under nuts. The
wasiers are nct always shown in the figures for clarity of drawing.

Fig. 1 shows an old engraving of the original locomotive, gs nention-
" ed in Section 1, while Figs. 2 and 3 show the same view of the completed
model, both from the right . hand side.

2.2 Chassis
2.2.1 liain Frame

Lach side is q ofu angle girder 1 and g 4%"'angle girder 2, butted
and joined by a 9 flat girder 3 which extends to the front with girder 2
Girder 3 lies within the round-~holed vertical flanges of girders 1 and 2,
and to the downward projecting slotted holes of girder 3 are bolted two 37
x 127 Flat plates 4 and 5, as shown in Figs. 4 and 5. Bolts 6 and 7 secure
a pair of 33" x 21 double angle strips 8 and 9, lugs upwards, to hold the
left and right sides together.

The front beam consists of a pair of channelled Zdu angle. girders 10,
the channel opening facing the rear, with round holes overlapped, see Fig.
8. The bolts on its Upper outer ends, securing it to girders 2, also hold
a 3%” strip 11 and a 34 x 241" flexible plate 12, & pair oF 1 corner
braclhets 13 and 14 are bolted to girders 10 and are fixed beiow to girders
3 by f" x f” angle brackets 15, 4 third 34 5 2" double angle étrip 16 is
bolted in position as shown in Figs. 5, 7 and 8.

4 second pair of channelled 30 angle girders 17 is fixed;, in a
similar position to girders 10, aligning with- the rear’ edge of plate 12,
see Fig. 7. 4 3gn flat girder 18 also joins_girdens;23 see Mgs. 5 -and
10 -5 a I réversed ahglé'bracket‘l9 Joins girder 18 to strip 8 i
S A 1 corneér’ brackets 20 and two 17 triangular plates 21 are bolted
to girders 2, seec Figs. 4 and 5 ; plates 21 are doubled for strengtii, one
on eacn side of the vertical girder flange. A 33v Ftat girder 22 is holt-
ed to the inner surface of the vertical Flange of each girder 3 with four
round holes overlapping the latter, and the same bolts secure anotlior 3%”
flat girder 23 on the outer surface of each girder 22, but with slotted
holes upwards, see Figs. 4 and 9. Girders 23 also overlap girders 3 Ly
Sour holes.

4 3" x 1" flat plate 24 and «a 13" x IF" flat plate 25 are bolted
to tae slotted holes of girders 22, see Fig. 4. These plates are butted
and prcject one hole in front and one hole behind girder 23. Zolis which
secure plates 24 and 25 also hold a pair of 34" x 2 double angle stiips
26 and 27, see Figs. 9 and 12 ; to the centre holes of strips 28 und 27
is bolted a Power Drive Unit 28. '

' Two 1251 strips 29 and %0 are next bolted along the inner aspect of
the bottom rows of holes in plates 4, 5, 24 and 25. The bolts holding
these strips also secure 1% corner brackets 31 and 32, four pairs of 1
corner brackets 33 to 40, double arm cranks 41 and 42, aqnd 1" triangular
plates 43 and 44.

2e¢242 heel Bearings
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ing of four brackets, a front and a rear pair, spaced apart at their corner
holes by washers. 4 #" loose metal pulley 45 slides by its groove, engag-
tng the free edges of the brachkets. The pairs of brackets are joined below
by 7 x 49 angle brackets 46, with their slotted hole lugs between the
brackets, and 13" strips 47, see Fig. 4.

Two 1! x #1 angle brackets 48 and 49 are held between the corner
braciets at the centre holes, and the end holes of the corner brachets carry

no washers so that the angle brackets are securely fixed slightly tilted
inwards, as seen in Fig. 4.

2ele Axle Springs

For each spring, 22" and 13" strips bent to shape may be used, but
for working springs, thinner strips are necessary. liost Meccanomen have
old, bent and scratched flexible plates, and from these sixteen 25" and
sixteen 1F" strips should be cut, special care being taken to radius the
ends neatly ; they should be " wide like standard strips. They are then
formed into curved strips, fitting snugly together, to make leaf springs 50
each consisting of fowr of each length, see Fig. 5.

4 1 1/8" bolt is passed through a washer, the centre hole of the
spring, another washer, a nut, a collar 51, another nut and finally screwed
into a collar 52. The latter collar must be lochnutted so that an axle
rod will turn freely in it. Collar 51 is fixed to the frame, in between
the corner brackets, using a 3/8" bolt and four washers. ‘

The ends of the leaf spring 50 are then positioned under the lugs
of bracliets 48 and 49. A &3 rod 53 (Fig. 13) is passed through collars
52 and the bolt holding the springs is then tightened and the springs align-
ed with each other and parallel to the frame. The rod 53 must rotate free-
ly in collars 52 on each side, and collars 51 must be positioned so that
the 1 1/8" bolts move freely in them to allow the spring action free trans-

' niission to the akxle.  The corner brackets should be adjusted to allow
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2.244 Cab Floor

To plates 25 are bolted 3" x 1F' flat plates 54 and 55 which are
Joined by two 53" angle girders 56 outside and two more similar girders on
the inner side, see Figs. 4 and 14.

The floor itself consists of two 53" x 33" flat plates 57 and 58
overlapped one ll-hole row, figed to girders 56 by their slotted flanges.
The floor is at an angle of 10 to the main frame and is held at that angle
by the front ends of the vertical flanges of the outer girders 56 overlap~
ping plates 25 and being tightened in place.

2e3 Drive Mechanism

The double arm cranks 41 and 42 act as bearings for a 4% rod 59
which carries three washers 60, a special assembly, a collar 61 and a final
washer, see Figs. 6, 9 to 13 and 17.

The special assembly consists of a 24~tooth plastic gear wheel 62
and an 18-tooth plastic gear wheel 63 dog-locked to each other, their collet
nuts each gripping couplings €4 and 65 fixed on rod 59. The assembly is
positioned with gear wheel 62 exactly central in the frame, the coupling

























































































































