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HOW TO JOIN

WHY SHOULD YOU JOIN?

Membership in the HMRA offers vowu
the opportunity to dewvelop and
expand your wnodelling skills byw
association wWwith other HMRA mewmbers
through the Australasian Fegior.

Here sre some good reasons for vou
to Jjoin:

1 — THE HME#fAa BULLETIH

Thi=s high guality wonthly magazine
is published in the USfA and is posted
free to all menbers. Comparable in
quality to the commercial magazines,
it includes colowur, prototype plans,
construction articles, lavout desigans
and descriptions, and much more.

2 — ETaHDARDSE aWD DATAa SHEETS

The HIEA has been instrumental in
sharing and formulating the
standards and recommended practices
used in model railwass today. Each
memnbey recsives 3 perzonzal corrvw of

: nd recommnendeod i

1 _Jolning. Data sheets, in
antial binder. cowvering a ride
o modelling technigues and

e practices (USA) can e
purchased by members for z wvery
reasomnable price.

A
g 1y
distribiuted

4 — TAPE SLIDE CLINICS

Set=s of 30mm slides with accompany-—
ing cassetbtte commentary are awvail-
able for hire from the Region. These
cover a vers‘g Hide range of . topics,
wmainly construction and modelline
technigues, with some lavout towurs
Sxnud trototype information. Withowut
doubt, these are some of the best
instructional and informative
material available in the hobby

S — SPECIAL IHTEREST GROUFS

Special Interest Groups within HMEA
cover a wide range, including lavout
design, electronics, computers in
model railwavs, European railuavs
and most USA railrcad companies.

E — THE AUSTRALAGSIAN RECIOH

Our local Region of the HERA was set
up in 1984 to cater escclusively for
the interests of railway modellers in
Australia and Hew Zealand. There
are oo around two hundred mewbsr=
of the Region. whose interesis cower
Smericain, Aaustralian, British Soxd
European prototwype railwaws. Hithin
thi=s CoUE of modellers there will b
cmeone Wwith sixkilar interests to wouc
are our ideas, news and
b oury guarterly wmao
{E, which is posted
e hold mest—iie 3
have our own wo
. two—yvesrly. Flease ;
be a wember of the wil!
be a member of the Eeg
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« EDITORIAL ..»

AT LAST?

The much-heralded HERAVY ELECTRIC issue of MAINLINE has arrived.

Ah! The sights, sounds and smells of it all!

The swish of the pan under the singing wire... The sway of speed building up,
under the protesting whine of traction motors and gearing, notching up under
acceleration. Then, the hiss of air and sgueal of brakes. The 'thumpa-thumpa'
of the compressor and the background whine of of the motor-generator set.

A smell of hot electrics....

All music to the senses of the traction nut.

Not like REAL trains, of course.
As David Jenkinson, excellent UK modeller, author and York Rail Museum PooBah
puts it, when asked when he became interested in trains...

"As a small child I was taken 1o ‘meet Daddy’s train from the office’ and my
dean odd Mum, neven nealising what she had started abways wsed to awive at
the station well .in advance of my fLather’s train. We had moved to South Lon-
don...and alf I can rnememben.,.. is the all-penvading green of the odd
Southean Railway and the .infinite supenionity (o my young mind) of the
steam-hauled expresses, which nevern deigned to stop, compared with the
humdaum electrics which wene the onfy sont of trains I even got to nide.

"My onfy travels on 'neal’ trains (as I had now fegun to negand the foco-
motive-hauled vernsions) wene on the infrequent tnips noath fon Lamily ne-
unions at summen and Chrnistmas times.It is smald wonder, what with the
ﬂﬂﬂéﬁﬂﬂi of indubgent parents at the fan end coupled with the promise of

ing on a propen train (that I gained a high regard for trains north
from London)®

So electric trains, especially EMUs (Electric Multiple-Unit Trains) get short
thrift. Still, they have much to recommend them: Track is often crowded and
complex, with steep grades, sharp curves, tunnels, flyovers and steep-sided
cuttings/embankments; Stations are frequent and condensed; Trains are short
(two to four cars +) and bi-directional. All these features are an asset in
the drastically-condensed world of the average baseboard. But they have pro-
blems, too: Effectively modelling the blobs and gadgets with which the cars
are festooned can be surprisingly difficult - even many brass cars don't look
right and; Electrifying the track, with overhead or third rail is difficult
and can be expensive, whilst interfering with track cleaning and maintenance.

As you have probably realised, the main thrust of this ELECTRIC issue is
Commuter, or Suburban electrification. Heavy, Mainline electrification has
not been totally ignored, though and will be addressed in some detail later.

There are two special articles: the firstis an overview of various systems

of electrification, competently covered by Ron Bennell, who has promised more
detail subsequently (hint hint); the second is the beginning of a diatribe on
how to achieve obsolescent electrification, 60 years behind the times. In this
episode, we 1ift the old tart's skirts, to see just what makes an EMU tick.

HIEHHEHYS
There has been a pleasing response to last issue's offer to list members'
brass locos for sale. Everybody is welcome to use this service. IF you lack
cash, then some form of exchange may be possible. Items are certainly not
limited to brass. Rolling stock, structures and so on are also welcome. A
list of sale items appears on page 27 of this issue.

HEHIRK®




ANNUAL GENERAL MEETING

The constitution of the National Model Railroad Association -
Australasian Region, states that an Annual General Meeting must

be held each year at a suitable time and place and that ALL members
be advised in advance.

This year we will be holding an A.G.M., but one with a difference.
A sort of mini-convention with a model competition, two clinics, a

mobile hobby shop, plenty of time for meeting friends and making new

ones and last but not least, the official part.
Set out below are the details and programme:-
Date: Saturday, 30th May, 1987,

Place: British Paints/Selleys Conference Room
9 Gow Street, Padstow, N.S.W.

Programme:

9.00 A.M. to 10.00 A.M. - Registration of models for competition.
10.00 A.M. to 2.00 P.M. - Open house.

200" PiM: Ee & 20458 P ME LS P T IO,

2.45 P.M. to 3.00 P.M. - Free time.

3.00 P.M. to 3.45 P.M. - Annual General Meeting.

3.45 P.M. to 4.00 P.M. - Afternoon tea.

4.00:-P. M. to’ "4.45 P.M.. = Cliniv.

4.45 P.M. — Close.

Let me expand a little on the programme.

The model competition is open to all members in the categories of
Steam, Diesel and Traction Locomotives, Passenger and Freight Cars,
Cabooses, Structures and Dioramas. Judging will be to N.M.R.A.
standards and successful models will contribute towards a Master
Model Railroads Certificate. Entries will be registered between
9.00 A.M. and 10.00 A.M. only, so that sufficient time will be
allowed for judging before the afternoon programme. Winners will
be announced at 3.30 P.M.

After registering your model, have a cup of coffee, inspect the
offerings at the mobile hobby shop and if you have not already
done so, meet your office bearers.

Only a few minutes drive away is Punchbowl Hobby Centre at the top
of Chapel Road, Bankstown, near the Hume Highway intersection.
Jim Patterson, an N.M.R.A. member, will make you welcome.

To keep your lady happy, Bankstown Square is nearby with lots of
shops and five restaurants. BAs you can see from the programme,
there is sufficient free time allowed before, during and after for
that all important part of model railroading - talking!

More details next issue.
Bruce Lovett

CASULA HOBBIES ’

ACCICWLEDGED EXPERTS IH
AUSTRALIEN PROTOTYPE MODELLING

But you should lknow!

We alsc have a strong interest in
AMERICAN MODELS

Czall in or phone Joe, Col or Laurie and talk over

your modelling or material supply problems.

Ve carry an interesting stock of proprietary and kit

loco and rolling stock, with a sprinkling of narrow
6000 SQ FT WAREHOUSE FULL OF

gauge.
TRAINS, BOATS. PLANES, R/C, TOYS
* * ALWAYS PLENTY OF SPECIALS * * MOMDAY TO FRIDAY 9 to 5.30 (Thurs. 9 pm)
SATURDAY 9 to 1 pm
TOYMAN IMPORTS p1Y LTD
TOY & HOBBY WAREHOUSE 245 Northumberland Street,

76 RAILWAY ST YENNORA NSW 2161
{AT THE RAILWAY) Ph 02 632 5002

Liverpool NSW 2170

602 8640

Want to dress up your layout rocm, workshop, bedroom or
lounge room?

Then buy one of these beautiful N.M.R.A. logos printed in
solid red and black colours on glossy art board.

Size -is A4 (295mm x 210mm), ideal for framing, or fixing
to the wall or edge of your layout.

This example of the printers art is yours for the ridiculous
low price of $2-00 each, plus $1-00 for packing and postage.

Show your pride in being a member of the N.M.R.A. by purchasing
one or more of these logos.

Send cheques, payable to N.M.R.A., Australasian Region to
Bruce Lovett, 26 Blaxland Road, West Killara, N.S.W., 2071.
2411 proceeds to Australasian Region funds.
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SCALE MEASUREMENTS

One tool I have found invaluable in scratch-building is the Dial Caliper.

Mine is a Mitutoyo #505-606 0.000" to 6.000" and cost around $32 a few years ago. It
was an expensive purchase then and I am sure would be more so now.

However, for getting that scale look it can't be beaten and I recommend that the
Imperial model be purchased as most prototype plans are still in Feet and Inches. Any-
way, I understand Imperial better than the new fangled Metrics!

To as§ist me, I prepared an Equivalents Record for HO Scale and it i5 reproduced below.
I affixed a copy to the side wing of my work-bench and I use it constantly.

Maybe it will be of help to you. I hope so.

....... from John Saxon

ﬁ HO SCALE EQUIVALENTS l_
INCHES FEET
1 Inch = 011 1 ft = .138
2 " = .023 2 " = 276
3 ¥ = .034 3. ™ = -413
4 = .046 4 " = .551
5 i = 057 b = = .689
6 L = .069 B " = .B27
7 " = .080 i = .965
8 " = .092 B - 1.102
9 N = .103 et = 1.240
10 m = 115 10 " = 1.378
11 = = 126 I = 1.516
12 u - .138 12 ™ = 1.654
v

MEMBERSHIP RENEWALS e

Don't forget - when you receive your reminder notice from the U.5., send it along to
P.0. Box 529, Epping, 2121 with your cheque for the annual membership of $A40. We do
the rest!

We send the US Dollar equivalent to Chattancoga, adjust our local records and issue you
with a receipt and current membership card.

You don't have to worry about a special trip to the Bank, airmail stamp or the cost of
overseas drafts (The National Bank now charges a whopping $6.00!)

Do it the easy way - let the Region handle it for you.

o>
POWER. ,SYSTEMS
for electric lines - -
by Ron Bennell

Railway Electrification installations exist in many different
forms worldwide. Up wuntil recently there has been 1little
standardization as type of system used. The system used by a
particular railway is affected by initial cost, availability of
power supplies, density and nature of operations, and the state
of the technology at the time of construction. The only item
which is universal is cost. This is always large.

No single traction power system suits all applicationms. At
present high density commuter line may select 3000V D.C.or 1500V
D.C. because of lower cost of a big fleet of M.U.'s and least
civil works to provide electrical clearances for wiring in
existing tunnels and under bridges. A long haul trunk route or a
small commuter system 'would fawour a 15kV A.C. or 25kV A.C.
simply fed system, to take advantage of reduced wiring costs and
fewer substations at large spacings. Civil works to provide
electrical clearance would be moderate. A heavy haul bulk
carrier route in sparsely populated areas could be operated with
a 50kxv A.C. simple system or a 25kV A.C. auto-transformer
system. This system is favourable where power sources are
available only at 50km to 100km intervals, and there are few
tunnels or overbridges to modify.

Because of continuing changes in electrification technology, the
relative cost and technical advantages of one power system over
another have changed enormously over the past Ffifty or sixty
years. This must be considered when examining the type of a
system built years ago.

Two major types of traction power system exist, each having
significant relative cost and technical advantages -

{1) Medium Voltage D.C. Wiring - These systems are energised at
pressures between 500V and 3000V. Power is transformed and
rectified from A.C. to D.C. at numerous trackside substations,
and then fed into the traction wiring. Current collected by each
locomotive or M.U. is passed directly through control equipment
to the traction motors. Today such systems are only installed
new on high density commuter railways.

Advantages :— Lower purchase cost per vehicle. In densely
populated areas, main supply for substations can be drawn
from 1local 11 kV to B88 KkV grids. Loading of the
electricity wutilities' 3 phase grid is balanced. Minor
maintenance of wiring can be performed live-line, thus
increasing route availability.

Disadvantages :-— Very -high currents in the overhead
traction wiring, which require heavy conductors and closely
spaced, medium power, transformer and rectifier
substations. 3000V is currently regar:ied as the practical
top limit for D.C. traction control equipment. With little
commercial research being undertaken inte D.C. eguipment,
few technical advances are being made relative to A.C.
eguipment. Return current leaking from rails into
neighbouring pipes can cause considerable electrolysis
damage, unless protection schemes are adopted.




Typical D.C.Power Circuits :-

Sing}e End Feeding is the simplest form of D.C.
requires very heavy
reasonable 1limits. Transformer
kilometres apart.

substations may be up to B8

3 Phase KHigh
Voltage Grid

<

Transformer J ]
Rectifier & [ _— 1500v. or

Switching Loy Control
Station -—:'}

0O

Diagram 1

Bouble_ End Feeding enables the train load to be Ffed
effectively two paths and so the
reduced.

by
; individual wiring currents are
Substations may be at up to 20 kilometres spacings.

3 Phase High

3 Phase High
Voltage Grid

_‘) T Voltage Grid
1500V or

Jooav

Transformer J t’ Transformer
Rectifier & Rectifier &

Switching Control Switching
Station — P f;.——-

Station
0O OO0

Diagram 2

(2) High Voltage A.C. Wiring

There are various traction power systems energised at a voltage
in the llk? to 50kV range. Power at this voltage is fed onto the
contact wire, either directly or indirectly, from stepdown
trangfc:mers. at railway substations. The railway substations
receive thglr power from the electricity utilities' wvery high
voltage.gr1d. Power is collected from the contact wire by each
locomotive or M.U., transformed to traction motor woltage,

converted to D.C. through a controlled rectifier, and then fed to
the traction motors.

High voltage A.C. systems suit long haul routes, those with very

hea?y trains or where the electricity wutilities supply is
available only at a few locations.

¢ circuit. It
traction conductors to keep power loss within

advantages :-— Low wiring currents allow light overhead
wiring and few substations at large spacings.. This resu}ts
in the average installation cost per track kllomgtre being
lower than for ©D.C. egquipment. Modern insulation
techniques and the paring of live-to-earth c%earanceq now
allow high voltage overhead wiring to be used in restricted
spaces previously thought suitable only for lower voltages.
Disadvantages :i-— Each motive wunit must carry its own
stepdown transformer, rectifier and induction Feactor,
which may be a weight, space and cost penalty re}atlve to a
similar D.C. unit. The railway power load is single phase
often rich in nasty harmonic currents, and so may cause
significant disturbances in the supply wutilities' three

phase grid. Simple A.C. circuits can  cause
electro-magnetically induced wvoltages to appear in adjacent
communication wires, fences and other wunearthed metal

objects near the-.railway.

Typical High Voltage BA.C. Power Circuits :-

Most A.C. circuits work on the single epd feed basis as it is
difficult with double end feed configurations to @atch two supply
transformers to ensure even sharing of the electrical load.

Simple A.C. System

Usually 15kV, 25kV or 50kVv for modern installations. For a
required mechanical output by the locomotive, owverhead wiring
currents are considerably lower than for the D.C. systems.
Wiring may be light with 25kV substations at up to 50 F:lometres
spacings, or 100 kilometres spacings for 50kV substatlcnst The
major drawback of this system is that it can elec?ro—@agnetlcally
induce interfering voltages into communications circuits up to 10
kilometres from the railway. Protection of such circuits could
cost more than the electrification wiring.

3 Phase L Contact Wire

High Voltage —

Grid r S x

' Y
Transformer 25KV or Transformer,
& LA Rectifier

Switching Control l
Station

L [0 CI)lQ

— Diagram 3

Booster Transformer A.C. System

Similar wiring to the Simple A.C. System. Thg Booster
Transformer is a current transformer. Current_travelling to the
locomotive passes through the Booster, whicp 1n_turﬁ‘draws_the
return current of the locomotive up the Mid Point Connection,
along the Return Conductor toward the return bus of the
substation. Both the Contact Wire current and Return Conduc?or
current generate electro-magnetic field, but they are 1n opposite
directions and so mostly cancel. The Booster 1s ?nly_ a
protective device and does not contribute to the electrification
systems efficiency. This system may feed up to 30kms from the



Other generalities worth noting:-

For equivalent power ratings, DC electric locomotives and
M.U.'s are cheaper than AC units. In low volume production
electric locomotives can cost up to three times that of a
diesel locomotive, whereas Q.R.'s purchase of 146 electric
locomotives will cost about the same as for a similar
quantity of diesels.

transformer substation. It is used by Queensland Railways for
its Brisbane Suburban Electrification.

LA L. The working life of an electric is usually about 30 years,
CoSogeer s ol = while diesels are budgeted to last 15 years. Maintenance
3 Phase %¢¢%"'E. Contact Wire costs .for electrics are significally lower than for
High Voltage — e = diesels.
crid l [ \< §
f g In operation, two electric locomotives can perform the same
Transformer | | A g hag T s work as three diesels of similar horse power rating. This
Wacel 50KV éaxuﬁry o is because of the ability of an electric to deliver, for a
control _{ penmed 2 short period, massive tractive effort, £far beyond Iits
z normal continuous rating.
O O OO ¢ o - I
— The £final purchase cost of an electric is also greatly
= Diagram 4 affected by extra requirements such as regenerative braking
equipment or multiple supply voltage capability.
Auto-Transformer AC System Transformer and Switching statlons, connections to Fhe
electricity supply grid, and other costs associated with
This is a recently developed system which is used with 25kV as getting the power to trackside, form a large single cost
the locomotive voltage. The A.T. System uses a complex circuit component of an electrification project. A primary design
into Whlc}‘l power is input at 50kV, then broken down to the 23kV aim is to minimize the quantity of feeding locations, and
contact wire voltage by Auto transformers connected at about 10km place them close to existing supply installations and so
intervals along the route. Inductive interference produced by a thi t
contact wire current is largely cancelled by inductive reguce 1S cost.
interference produced by the A.T. feeder wire current. This is a == . . X i
cost effective system where heavy trains spread far apart, or When an electrification project conceived, often there is
where electricity supply locations are sparse and 50kV operations an "Associated Civil Works", component. With this
are impractical.  Substations may be spaced at up to 100kms occurrence, the cost of these works can grossly exceed the
gL cost of the actual electrification equipment. These civil
Queensland Railways has several current and proposed construction works may }nc}ude 1t€m5 such as lengthening Of, passling
projects using this system on main lines. Over 2000 track loops, rebglldlng stations, replacement of old bridges, or
kilometres are involved. track realignment for higher line speeds.
4 i What has preceded is a discussion of some, but not all, of the
3 Phase —— . . . . .
High Voltage f = ! Traction Power Systems being installed in recent years. It is
Grid oy ! intended to be a general introduction to electrification
{ » systems. For more detailed information, one must examine the
= E components of an electrification scheme - 1i.e. civil works,
S . - - . . .
* s e motive power, power supply, traction wiring, signalling and
1 — communications. All of these areas have much input to any
Transformer| | T electrification project, and so may be worth individual study.
& Transformer,
Switching Rectifier *
Station Control
1
[y
L O O O\"Q P ADDRESS LABELS
Diagram 5

We are now including the expiry date of your Australasian Region
membership on your address label.

Just in case our reminder to you goes astray, make sure you send
your renewal in advance of the expiry date so that your member-
ship doesn't lapse.

Fees are set out on the back cover.




HE MAIL STOP

Mr Bill Cooper,
Editor, Main Line. '

Dear Bill,

I thought I should do my bit to respond to your Editorial in the most recent
issue of the NMRA journal, where you asked for comment about what should be in
the publication.

I think you do a terrific job as it is, and your idez of developing a
members' advertising section would make it even better. I sugegest that you
could pursue this idea one stage further by providing an informztion exchange
as well as an equipment exchange - a sort of guestion and answer segment where
the subject matter is likely to be of general interest,

The greatest value to me from such a system would be to help in the task
of modelling US and Canadian prototype in Australia. My main reason for being
v e NME

MRA is specifically the American aspect, and anything which makes it

easier to pursue this here is a good thing. The advertising - especially i

Dave Watkins - is a great help, but there are not enocugh suppliers to cover

everything. =
ks an example of the sort of information that could usefully be exchanged: <

how does one get Herald King decals in Australia? Nobody in Sydney seems to ==

have commercial supplies (not even Dave); Walthers aren't distributors, and —

Herald King themselves won't deal overseas. The gentleman who runs the Buffer
Stop in Melbourne believes he can import them (probably rather expensively)
via the Walthers retail ocutlet. I am now trying to set up a private supply
line through a personal contact (not a rail enthusiast) in the US, and maybe
other people have private lines of importing them; but presumably there are
encugh people interested to warrant a general discussion of such an issue in
the magazine.

Another example would be for people who want information about particular
colour schemes or physical details of particular railroad's rolling stock to
seek advice. A few months ago I was chasing details of a particular steel
railroad, and I had no idea whom to ask - the magazine would be a starting
point.

by Biée Coopen

-I;e FERN VALLEY simply had to have some heauy electric operation. Some of
my earliest memories were of suburban trips to the city, for some exciting
outing, to the football or cricket{which included..oh joy!..a tram trip!) or
to the theatre. Like David Jenkinson, I gazed in awe and wonder at the steam
trains that tore importantly past our many-stops electric train. Later, there
; i . were doodles of electric trains decorating lecture notes, providing a small
Eddie Oliver. grasp on sanity at the time. Though the will to build was there, the thought
of operating with the old-style, obtrusive, rough-running power trucks of the

Anyway, I hope that gives some answer to the guery you raised in the
editorial - and whatever you put in the magazine is fine by me.

Very best wishes,

Thanks for the kind words, Eddie. As for Herald King decals, we think that
they have ceased trading. But there are private-roadname decal producers.
On page 8 of the December '86 Bulletin is an ad for RAIL GRAPHICS, of

time kept the project on the back burner. On starting work, an early purchase
was a ROMFORD MOTOR BOGIE, an English D0 device, which performed about as well
as a McKeen car's. The advent of SPUDs (Self-Propelled Universal Drive) by

Tenshodo changed all that (see MR, June '81). At last! A smooth-running, under
floor HO truck, permitting a detailed interior right over the power truck. It
was time to convert dreams into Teality.

1111 Beechwood Road, Buffalo Grove, Illinois B00B9. John Saxon's CEDAR
VALLEY LINE is lettered with decals from Rail Graphics. These are good
but rather expensive in A%.. B.C.

Not too hastily, of course. A long pericd of 'research! followed. An essential
part of this was assembly of a substantial library of electric traction, in-
cluding useful modelling articles dredged up in back issues of the MODEL RAIL-
ROADER, RAILROAD MODEL CRAFTSMAN and the English MODEL RAILWAY NEWS. But all

suffered to some degree the lack of a key item - a really worthuwhile treatise
on underfloor equipment.

Even as a kid, I was aware of the myriad blobs and gadgets under the cars with
the pans on top, in contrast with the rather empty underframes of the trailers.
Finding out just what those blobs and gadgets really looked like proved most

45
=y
Wio‘ﬁgﬁ

R4

Denver & Rio Grande Western Railroad

H. F. ENO, Possenger Traffic Manager
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elusive. In photos, underframes were usually in deep shadow, especially in
the muddy black and white shots 'illustreting' most earlier books and mags.
Drawings were little more informative. English drawings, in particular, often
left underframe details out altogether [ a bit indecent, perhaps?). US draw-
ings were not much better, generally leaving out items or includimg fanciful
bits bearing little relationship to the rather dim photos accompanying the
article.

Other modellers seemed happy to leave the underframe blank. Maybe I was
becoming paranoid about the pursuit of underframe detail. Perhaps I was, as
I bought an expensive copy of the CAR BUILDER's CYC on the strength of good
photos and drawings of Westinghouse air compressors and other EMU-related
goodies. Subsequently, the CYC has been wvery useful in other projects.

Anyway, the time had come to do some original research. Get out in the field
and LOOK at the real thing, preferably when it was not moving. I was fortunate
enough to have made the acquaintance of a senior engineer with the State Rail
Authority (who I was teaching to fly) who arranged for me a visit to Hornsby
Car Sheds. More was learned in one morning of crawling around and under the
lovely old steel cars occupying the cripple siding than in the preceeding
months of book and mag. brousing (though knowing just what I was looking AT
helped a lot) BE WARNED. Don't just turn up and wander around such a location.
Train nuts have no more rights than graffitists and may be treated accord-
ingly. The photos and drawings from that visit illustrate this article.
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A TYPICAL EMU UNDERFRAME

As modellers, we don't HAVE to understand how things work. Even so, there is
much less chance of making mistakes or, more likely, omissions, if we have
a eneral understanding of the various parts, their relation to one another
and their function. Besides, it is interesting. John Constable, the English
painter of landscapes has said: “We do noi rcealfy SEE someihing uniif we
undlensdond 427,

A case in point is the topic of FIG.1: THE ROOF EQUIPMENT. An odd place to
begin an account of UNDERFRAME GEAR, perhaps, but important in seeing the
overall picture. Note that in this and subseguent drawings, a typical 1500
volt Direct Current Motor Car of the 1920s is shown. My line is freelance,
so allowing some latitude in equipment location (but with the constraint of

plausibility).

"o
oF Caz

1 ) BRACE YAWE EBRAKE CYWwnER

¥ ri

] - !

i POWER = TRAILER

TRUCOE, -I:;l;h‘ TRJYCGL
i 1

1
MoToR —  Anouary RESISTOR AR RESERVOWRS,
GENERATOR SWITCHERoYPp Bardv FoRE AW Hofe)
( EEG&\K:) AND PANTD (AP

EIerT S\oE

- FRoNT
oF CAR

L | |
TRONWES _H

TR O i 3
BATTEZY o cheTag Y
Eox A ‘:gx Ne = e AR COMPRESSOR,
Swl T 620 BN TTOR G Rouve™
LEFT —SIoE
1
. 2. ARRANGEMENT 0F PARTS

Note that there is more than just a pantograph on the roof. Other necessary
bits include: an AIR LINE, to raisef/lower the pan. This line extends forward
from the pan, cleated down to the roof, to the driving cabinj; WORKING PLAT-
FORMS, either side of the pan, are another common feature, helping make the
roof look 'busy'. Electrical gear includes: the PANTOGRAPH, of course ( and
they don't all look alike) connected with heavy copper cable (which, in HO,
looks tight as .010" stiff wire) to a large-suitcase-sized box containing
the MAIN FUSE; thence to an ISOLATING SWITCH,® which has an end ring, so that
it can be operated from ground lewel by a stick with a hook on the end of it
(which I suspect is carried on the car somewhere), in the event of black
smoke issuing from where it shouldn't. From here, the juice dissapears into
the car via the ROOF THROUGH BOX and down to 'THE WORKS' underneath the car.
(# Ispl. switch mo longer in use)
FIGURES 2, 3 &4show 'THE WORKS' typical of this era (the 1820s) of EMU dev-
elopment. In this issue, the relationship of the components will be discussed,
followed next issue by detailed sketches and modelling notes which, in con-
junction with the photos, should give enough information to create a realistic
generic (i.e., typical) power car. Also, modellers of a specific prototype may
find the info helpful in interpreting vague drawings and photos.
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THE WORKS

The 1500 wolt HIGH TENSION (HT) current from the roof (or from pickup shoes,
in the case of THIRD RAIL) is supplied to three main components:

The TRACTION MOTORS:

The ARIR COMPRESSOR and;

The MOTOR-GENERATOR. (MG).
The traction motor supply is controlled by the driver [englneer; via control
signals from his/her controller to the Mo.1 and No.2 SWITCHGROUPS. These
contain line switches which route the current either through the RESISTOR
BANK, or direct to the motors. On starting, a high resistance is needed, to
limit the current to, say, 250 amps. As the driver 'notches up' the cont-
roller, resistance is progressively cut out...and the circuit changed from
SERIES wiring to PARALLEL. The heavy duty line switches that do all this
swuitching are air-operated, in response to 36 wvolt LOW TENSION (LT) control
signals. An ACCELERATING RELAY keeps the juice at optimum current rating.
The air compressor supplies filtered air at about 80 PSI to a series of air
tanks, for the following functions:

Thn EIEEPLI{ES |,|_| ‘_.EULE':.IQ

The LINE SWITCHES controlling the traction current in the MAIN SWITCHGROUPS:

The PANTOGRAPH;

The AIR HORNS.
The motor-generator comprises a 1500 wolt motor, driving a 36 wolt generator.
This LT current is used for:

The CONTROL CIRCUITS (primarily so that the driver doesn't get 'zapped')

The LIGHTS;

The BELL,'SCREEN WIPERS, etc. and to;

Recharge the BATTERIES.
Operation of the air compressor and motor-generator is controlled by the
AUXTILIARY SWITCHGROUP. This contains fuses for both and switches, thuugh
apparently the motor-generator is 'hot-wired so that when the pan is up,
the MG Tuns.
A BATTERY BOX is essential, to provide an emergency back-up to the MG, for

EMERGENCY LIGHTING (You can imagine the result of power loss in a crowded
underground train without emergency lighting.)} and to provide control cir-
cuit power.

FIGURE 4 shows the general arrangement of 'THE WORKS'.

e = e ) MR
ES. !5&11:;:7
N2 | Eno Com PRESSOR. swnmseQuPJ K NS Z Ene

g]t,gg.rl LA B O L
00 TS )yt

Mmiz AUX, RESISTOR BRAKE MR TRAWSR

- SeiTon BN CYL. RES. TR Cad
s 1

3. UneER, THE CAR

PHOTD 1. Lovely old Granny EMU, B0 years young, but still spry! C 3223 was
serving as shop switcher here. Paint is Tuscan Red, with Yellow lettering
and white 'L7' symbol. Roof is Silver, underframe black. Handrails are nat-
ural brass,except elbows, which are Tuscan. Interior is Green, the first
24" mid-green, light green above, including ceil ing. Seats are deep green,
with light brown floor.

The power truck is at the far end, under the pan. The front truck is the
trailer, under the driver's cabin. Above the cabin, the air line to the
pan can be seen. Morpedo' ventilators decorate the roof. Prominent rain-
strips protect the doorways. Underfloor equipment, front to rear, comp-
rises: BATTERY BOX, AIR TANKS, No 2 and No 1 SWITCHGROUPS, AIR COMPRESSOR.
As all suburban tracks are fenced, pilots are not fitted to these cars.

PHOTO 2. Pantograph and associated roofgear. Note the pan mounting, walkway
and, on the far side, the main fusebox. On this side is the remains of the
isolating switch, (now hotwired) and in the middle is the tall, square roof
through box, Tooking rather like a spark plug. Through the open doors can
be seen the crush bars, common but seldom-modelled detail. Elbow bars line
the windows, as these cars were the first 10' wide cars in NSU, leaving less
room bteween passing trains.

17
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MNote the elaborate (fibre

PHOTO 3. Resistor Bank, slung well under th
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0K, so what can we do with this collection of electrical trivia? Well, we
can see what those cast metal blobs are supposed to look like that go under
MU cars - we can now see what is flash and what is detail. Also, the Mini-
mum equipment required is now more cbvious and we can make what can't be
bought (or is not worth buying). Finally, the LOGIC of underframe layout
can be seen. There are three main groups: MOTOR CONTROL, WITH Nos 1 & 2
switchgroups and the resistor banks normally occupying the centre of the
underframe, though the resistor banks are generally on the opposite side

to the switchgroups. AUXILIARIES; the MG and AIR COMPRESSER, with their
attendant BATTERY BOX and AUX. SWITCHGROUP. Though forming a unit, these
parts may be shuffled around a little, perhaps for weight distribution
reasons (the Battery box is heavy). AIR SYSTEM, storing air from the
compresser in a series of reservoirs, plus of course, the BRAKE CYLINDER
and VALVE. Tanks are generally grouped together, probably for servicing

of both plumbing and the tank drains. (Compressed air contains oily water,
which must be removed. That small print on air tanks may read 'DRAIN DAILY')

Some vital EMU details have not yet been mentioned. JUMPER CABLES, for exam-
ple. These carry control commands through the train, as well as communication
signals. Jumpers are difficult to model, but are very effective in giving

the right atmosphere to EMUs. For MU nuts, working jumpers are tops, and,

in model form, can give very reliable pickup if they link all power trucks.
They reduce derailment risk, too, as the cars tend to bunch up on curves if

a power truck starts to slide due traction current loss when the other one(s)
is still pushing. There are other items of electrical and air systems which
are important to operation, but not physically obvious, so 'what can't be
seen is left off'. Also, trailer car equipment needs discussion.

The drawings are for a car using high level platforms (like the LONG ISLAND
and most recent EMU lines everywhere) but the same arrangement applies for
low platforms - just move the trucks inwards to clear the end steps.

This car is a TWO-MOTOR type (both motors in the one truck) It is common
practice to give better performance today with FOUR-MOTOR (two power trucks)
cars, but I like the visual difference, in wheelbase and design, of a
power/trailer truck combination.

Well, there you are. Next issue, each main under frame (and roof) comp-
onent will be sketched in detail, including its reproduction in HO (or,
indeed any other scale). In the future, train formation; wiring for
overhead; power stations and signalling are likely topics, if you can
stand it. Meanwhile, if I have things wrong, let me know. As they say..
'R little knowledge is a dangerous thing'. In conclusion, here is a list
of books that I have found useful...

Train shed Cyclopedia No. 25 ELECTRIC MOTOR CARS 1888-1928

Newton Gregg, 1974
Mike Schaefer TRACTION GUIDEBOOK FDR MODEL RAILROADERS
Kalmbach 1974

Harold R. Carstens TRACTION PLANEDOK

Railroad Model Craftsmani968
William Middleton WHEN THE STEAM RAILRDADS ELECTRIFIED
Kalmbach 1975

Donald Kaplan DUNELAND ELECTRIC

PTJ 1984

plus numerous articles in MR, RMC, TRAINS,NMRA BULLETIN and in the UK
mags MODEL RAILWAY NEWS (now 'your Model Railways) and Continental
Modeller(which is full of electric traction articles).

WA

Punchbowl Hobby Centre Pty. Ltd.

545 Chuapel Ruoad, Bankstown. N.SW.
Australia 2200
Telephone: (0D2) 708 53082

C.
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HO SCALE CRAFT TRAIM KITS
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-388 SILVER SPUR MINE i sr?cKPENS w/DOUBLE CHUTES
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NEW FROM ATLAS..eencases Lay By/Credit Card: $90.00

Cash: $85.00

HO RS3 Diesels in LIMITED EDITION ROADNAMES

8012 NEW YORK CENTRAL

B013 CANADIAN PACIFIC

8014 SOUTHERN

8015 LOUISVILLE & NASHVILLE
8016 BOSTON & MAINE

HO RSD4/5 Diesels in LIMITED EDITION ROADNAMES
7087 PENNSYLVANIA

7088 MILWAUKEE ROAD
7089 ST LOUIS SOUTHWESTERN (in BLACK WIDOW)
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THE ACHIEVEMENT PROGRAM — VHO, ME?

£ nusber of peaple 1 have spoken to have given that, or a
very similar, reaction when I suggest they should be

participating in the NMRA Achievement Program. Most seem to
think that the Frogram is for the "top ten" modellers — the
"walk on water" brigade. HNothing could be further from the
truth!

Il am sure you are aware that there has been a lot of
criticism n recent years in NMRA BULLETIN of the standards
necessary to be successful in the National, and some

‘egional, modelling contests. t almost seems that one must
be a professional modeller in order to come anyway near to an
award! That may be so in the continental USA (but certainly
not in our Region), but that is precisely why the Achisvement
Program came into being. lts whole purpose is to recognize
good modelling skills, organizing skills, artistic ability,
authorship, to name s areas, that would otherwise go un-—
recognized.

=

Therefore, YOU have an opportunity to be recognized by the
HMRA for your modelling ability or contribution to the hobby.
After our Convention last year, and seeing the very high
standards of models submitted for the contest, I know that we
have some ocutstanding modellers in our Region: In an earlier
MAIN LINE 1 listed all the eleven categories under which
Achievement Certificates can be awarded. In general these
include locomotive and rolling stock building, layout
building, layout wiring, layout operation, scenery
construction, structure building, Regional committee
menbership and magazine article authorship. The qualific—
ation requirements are not onerous or difficult to achiewve.
I[f you have ever built a complete layout, written a few
articles or built three locos or items of rolling stock, then
you may qualify for an award already. Please drop me a line
and let me know what you have done and I will take it from
there (my address is at the fromt of MAIN LINE).

Now you don't have to enter a competition to have your models
judged for an award. Howewver, if there is a competition then
1 encourage you to enter. Exactly the same judging rules are
used for both competitions and certificate awards - and you
all have a copy of the judging rules in the package of
material you received from NMRA when you first joined. By
entering a competition you encourage others to emulate your
good work, you enable us all to share in admiring your models
and you make the judges life easier by having all the entries
for judging together in one place.

Our next modelling competition is in May, in conjunction with
our Annual Meeting at Bankstown. This contest will be
restricted to members orly, but every model will be judged
and awarded marks according to the rules. Any model gaining
87.5 marks or better (out of 125 total! is eligible for the
Achievement Pragram.

Anyway, please write to me and let me know what Award
Certificate you think you may be eligible. We hope to
have our first awards for the Region very socon — perhaps by
the Bankstown meeting — so I -encourage you all to be in it.
You only need seven Award Certificates to qualify for an
award as a Master Model Railroader. Who is going to be our
first? How about you?

Phil Knife
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For more information contact

JUNCTION HOBBIES

SPECIALISING IM MUDEL RAILIYAYS

P.0. BOX 86.
CHESTER HILL, N.S.W. 2162

Zaw Nortkside Hobbies

MODEL RAILWAY SPECIALISTS

. TENSHODO
. -WALTHERS
sl il - JMC CON COR

Shop 56 Carlingford Square, Carlingford, N.SW., 2118
Tel.: (02) 872-3553mailorder layby {&])&])=])

=% B

UNION PACIFIC RAILROAD

OMAHA, NEBRASKA 68102
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SYDNEY MEETING, FEBRUARY 1987

If the first meeting for 1987, held on Saturday, 7th February,
is any indication, it will be a bumper year!

Thirty two members and four visitors signed the visitors book at
Sowerby Smith's home at Chatswood. Orne member even travelled
down from MNewcastle! The distances travelled were worthwhile as
Sowerby's layout is first class.

It is HO gauge based on Southern Pacific prototype, built in a
room approximately Z4'0" by 8'0", the lavout occcupying about
18'0" with a small workshop at one end.

The layout is a U shaped walk in type with spirals hidden inside
mountains at each end of the U.

Scenery, naturally, is mountainous, using plaster castings from
moulds Sowerby made himself, the colouring of which is superb.

There is a deep ravinhe in one corner with a river rushing along

over rocks with plenty of "white water", sparned by a beautiful

high wooden trestle and bridge built by Peter Webb and Sowerby.

This corner proved to be a bit of a bottleneck as members tended
to stop for long period at this point (or ravinel).

The track is a mixture of flexible Railcraft and Shinochara, but
is so well laid and coloured that it looks like hand laid
track. Control is by either Zero 1 or conventional throttles,

s some members took the opportunity to bring and run some of
their own locos.

Due to the rnumber attending, wviewing the layout was done in
shifts, however, this was not a problem as it gave those waiting
in the gueue a chance to get acquainted and swap ideas.

It was good to see many of the old faces (not age - years in the
hobby!), especially John Kiddell who was switched into a loop
recently, but is now back on the main line, health wise.

Sowerby's wife Jenny served a delicious afternocon tea which was
certainly appreciated by the members after railrcading up and
down that mountainous terraine.

Our Membership Officer, Jack MacMicking, was quick off the mark

signing up one visitor on the spot and forwarding forms to the
other three.

When I eventually tore myself away (well after 6 0'Clock)

Sowerby was busy mopping up the floor in the layout room. (No
accident - just drool!).

I krnow the members who attended really enjoyed themselves and
would want me to thank Sowerby and Jerny for their hospitality.

BRUCE_LOVETT

SYDNEY MEETINGS

Saturday, l14th March, 1987 - 2.00 p.m

Bob Benson,
12 Russell Avenue,
MWinston Hills - &£39-1247

HO gauge. Bring something to run. Also bring money. Bob has
something for sale to boost our Region finances.

Saturday, 4th April, 1987 - 2.00 p.m.

Tony Cutcliffe
20 The Comenara.,
West Pymble - 449-4315

HO gauge. Bring something to run.
Saturday, 30th May, 1937

9 Gow Street,
Fadstow

Annual General Meeting and Mini Convention. For more details,
see page 4.

If you are attending the normal monthly meeetings,

PLEASE ring the host the day before the meeting.
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TAPE SLIDE CLINICS ‘--/v I/
¥ % /’\\

The following LAYOUT TOUR Tape/Slide clinics have recently arrived from the
US. They are of home layouts, by the builder, describing each ling‘s fea?ures
and generally including a trip over the line. The Clinics are §yallable imm-
ediately, through the normal procedure: 'phone or letter to Bill Cooper,
including $6.00 for one, or $12.00 for two or three tapes tc cover outward
CERTIFIED MaIL, etc.. Borrowing period TWO WEEKS. You to return by CERT-
IFIED MAIL. Personal pickup also available.

CLINIC O. ' TITLE No. SLIDES — MINUTES
781-1 TROLL AND ELFIN RAILROAD of Dick Knotts 70 32
781-2 CHARLESTON, EAGLE RIDGE & WHEELING RAILROAD 94 a5
of Bob Adler
781-3 PROSPECT AND UPPER RIDGE RAILROAD a1 50
of Bud Sima
781-4 UNLIKELY AND IMPROBABLE RAILWAY 126 45
of Fred Henderson
781-5 INTERLAKE VULCANIAN RAILWAY B3 38
of Charlie Martin
781-6 ROCK ISLAND WESTERN of Marion Brasher B9 32
781-7 MNORTHERN ILLINDIS AND SOUTHERN INDIANA 91 48
of Duane Gaddis
B E
5 AUSTRALIAN
| RECOMMENTD RAILWAY
HE ARHS HISTORICAL
= . SOCIETY

BookKsShHOP

[ LS e UL |

ARHS SALES

431 Elizabeth Street., Surry Hills NSW

(PO Box E129, St. James, NSW 2000)
* % X

For the best and cheapest range of domestic and internationa
railway books, magazines and bric-a2-brac. We also carry stoc

on other transport modes. & large SAE secures a current 1ist

# % %

Honday to Friday - 1200 teo 1830
Saturday - 0900 to 1600

Telephone (02)212 1201




26

acT

NOv

DEC

FOR

—MELBOURNE MEETINGS —

[#2Y

(8]

MEETING

e
)4 PAKINGTON STREET, ST KILDA

BARRY MOORE
29 ROBERT MOLYNEUX AVENUE
ENDEAVOUR HILLS

VENUE. CHELTENHAM
AVENUE, CHELTENHAN

LY d
T PARK ROAD, UPHWEY

BOB DALL
7 MURCHISON AVENUE, VERMONT STH.

1-1'1' i_.-'—' By r,-:l

108 “4". ILYNNE CRESCENT, KILSYTH

JOHN YOURN
19 MCGREGOR AVENUE, BEAIMARIS

JOHN HAMILTON
37 WOODMASON ROAD, BORONIA
LOCOMOTIVE PAINTING

ROBERT WILLIAMS
26 MEADOMLARK LANE, MOOROOLBARK
BYO BAR-B-Q

ANY ENQUIRIES RING GRAEME NITZ (AH) 857 6959 (B) 657 2148

762

T26

4126

2397

5833

=5 5 |

5
fs)

wn

6034

3544

9 5583

3189

0864

bl
STATION
MODELS

*RIGHT AT CROYDON STATION*

WEDNESDAYS
THURSDAYS
SATURDAYS

INTERESTING ITEMS

for

SERIOUS MODELLERS

23 Hennessy St. CROYDON NSW

JUNCTION HOBBIES

SPECIALISING IN MODEL RAILWAYS

P.0O. Eox 86, Chester Hill. N.SW. 2162
Phone; (02) 601 6205

MAIL ORDER SERVICE

DETAIL PARTS SPE(IIALIST larpe stocks carried
of the fo
DETAIL ASSOCIATE‘S DETAILS WEST,GRANDT LINE,
MV PRODUCTS, P.F. H.,U’I‘.AH PACIFIC PRECISION
SCALE (0.,

Also specmhsmg in BEV-BEL locos and
Rolling Stock.Mote these stock items;
BEV-BEL ATHEARN GP9 in QMJ,Conrail,CV,
SP or Cotton Belt(black wldw scha'ne}
Southern(green or black),Rio Grande,
Reading(orig.green scheme).

loco. . .$59.00 dummy...$34.00

powered

BEV-BEL GP30(repainted Beclmam 'tncb' with
mechined to quit Atheern chassis) Roadnames in
stock;Chessie,Conrail,P.R.R.

powered...$59.00 Dummy . . . $34.00
BEV-BEL /ATLAS RS-3  powered $96.00
Fordremes B & M,W.M.,Reading.
BEV-BEL/ATHEARN

Single headlight F-7 Loco,Undec.
powered..$35.95 dummy . . $14.95

Body Shell only..$4.75 (undec.)

GP30 Body Shell,undec. $8.00

Periodical magazines available;
A.M.R.M.,CIC Board,Mainline Modeler,
Prototype Modeler.

ANOW TN STOOK S+

ATHEARN GP38-2  powered...544.95
ATSF, UP, Mi 1w, Soo, BN, MP, CR, Undec.

ATHEARN SD40-2 powered. . .549.50
ATSF,UP,MP,RI.

ATLAS RS-11 powered. ..$71.95
NYC,N&W, SP, BN, PRR, Undec.

ATLAS RS 3 powered...$71.95
PRR, EL, NP, Undec .
ATLAS RSD4/5
ATSF, SP, R0, Undec..
ROUNDHOUSE RS 3 KIT pow ...$53.95
ROUNDHOUSE 3 Truck Shay ...$94.50
KADEE No.5 Couplers perpht $4.50
other product lines carried
A.R.E.VIDEOS,AR KIT Co,BROAD GAUGE
MODELS,, CARY , CENTRAL VALLEY ,CHAMP
DECALS,GOULD Co,GSB,LABELLE, MATN
WEST MODELS,MICROSCALE DECALS, NWSL
RIO GRANDE MODELS,ROBINS RATLS,
ROCO wehicles.

Postape Infaomation

Rachases under $50.00 at cost to austarer,
pucheses over  $30.00 are post firee at
Fost (ffice sixface rates,certified o
imared post aid extra finds.

powered. ..$71.95

(02) B75 2135

HDn:‘iD logging.

STEAM and DIESEL UNITS for SALE

ALL HO
7 PRICE

ALCO MODELS PRR T-1 4-4-4-4 Duplex Steam NG# See Note
UP LC-B55 A+B Diesels NS L

CUSTOM BRASS Ci0 M-1 Steam Turbine (Factory Paint) NS "

HALLARK PRR Baldwin Centipede Diesels (2 off) $240= See Note

MODEL DOCAYARD NSWGR ADED Beyer-Garratt(Factory paint) $B75 See Note

NICKEL PLATE DM&IR E7 2-10-fi Baldwin Steam $220 See Note

ORIENTAL EMD E2 A+B Diesels (Both powered) $350 See Note

IR e
NOTES "W5'= not specified.

1. ABAvailable from: Clive Riley, 16 Wlisteria Crescent, Cherrybrook 2120

Clive also has various US mags and some Athearn, etc.. Send SAE.
2. Available from: Clivey again. These items are both last run.

3. Available from: Bill Cooper, 2 Mason Avenue, Cheltenham 2119. BB 1724,
A lot of engine for the money, but needs broard (26"+ rad.) curves.

4. Available from: David Goddard, 311 Mount Helen, VIC, 3350
These locos are 'mint'. David is happy to trade, for 8&0 HO and/or
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