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Development of the 'Suhwdy

" "The cities of the world haVe proved that mass transport and
individual transport cannot mix successfully in urban areas."

H.C.P.Havers, in Underaround Railwavs of the World

Assuming the above to be true, what was the early transit -
commissioner to do to keep private and nublic transit apart? In
London, England, due to politicians' - objettions to downtown
ground level railway stations, the stations of the assorted : =
carriere were arranged in a ring around *he city. The first
_penetration into the core by a railway was also the worlds first
~subway, namely the Metropolitan. It was opened on January 10,
1863 and inspite of of an unbreathable atmosphere created by
steam locomotives hauling the ccaches, it was very well received.
The line was equipt with three rails to handle standard and 7'(2.1m)
‘gauge, the later beihg used by the Great Western at the time, »
. Naturally the Americans were not about to try something that
had already been a proven success, and théir first step was to
decide that elevated railways would bs better than subways, Th.
first so-called monorail was built for the Philidelphia Worldls. -
fair.of 1876. It ran over a lerge gulch on a triangular shaped .
track, Coaches were in three compartments; one on either side of
of the track =2nd one above. The locomotive was balanced precariously
on tep, balanced on either side by water tanks. Naturally this was
not a smashing success, but it's promoter, General Stone, ; -
persevered, and a number of more conventional elevateds were i
installed elsewhere, :
N London, however, still went undergr~und, and several companies
built cempeting Jinesall over the the place, each planned with no
regard for future unification of the system; this has caused .»-»
countless headaches for London Transport today, :
, Over in Germany Werner von Siemens decided that it was time
to invent the electric railway. In Berlin in 1879 he built a
demonstation electric system, and a few small electric rallways
croppedin the British Isles, _ ,
Everyone in the London subways was so preoccupied with choking

on fumes from steam locomotives that they couldn't admire the «. ~
scenery. Von Siemens had invented the electric railway at a most
“opportune time, Britons were busy building their first deep. Tube
lines{ as opnosed to sub-surface lines that can be reached by -"
stairs from the surface) and when the City and South London Tubb
was built, electricity was naturally used., Electifacation of «:
existing lines came rapidly, as did the construction of electrlic
tramways on the surface. London's first tram was was openned in
1898 and it was a grand total of 550m long, It was truly an
international line; it was built by a German company who were
agents for American manufacturers and had an Austrian engineer
trained in France. Tramways were proving grounds for innovations
introduced later on subways, for example, weldedrails were first
‘used on tramways before béing adopted years later for the subway.
The modern subway motor was developed on streetcars.

- Tunneling was a major problem for subway systems. e T
$ubsurface lines (those quite close to the surface) are mainly
constructed by."cut and cover *. This involves digging a long
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. WORKING. WITH' PLASTIC

To most model  railroaders, : e anipul
» .plastics and their manivulation are
gbout as newfangled and unfamilisr as diesels to a steam buff. So
p{::ﬁa:e some easy steps to becoming an expert in working with
There are basically three things you '
namely: % gi‘t or shane 1t 88 you will want to do with plastie,
lue it ' '

3) Make it looked as if it had never bqu_gg'@,_‘shggg_é'b:gj,géc_-

(1) CUTTING AND SHAPING:

- _There are only two tools really suitable for cutting plastic-an
X~acto knife and en X-acto fine-tooth saw blade, or suitable equiva-
lents*, To trim off small ends, etc, use the knife. To cut through
large areas suchas sheet plastic for boxcar walls use the saw Blade.
When sawing, take it slowly; as you get to the end of your cut, ease
;gugoglz;tpresaure on the blade or yourisk breaking off the last om of -

Beware of glib exvlanations in pseudo-modeller magazines on how.
to cut through sheet plastic in one swoop with a heated knife blade."
It can't be done without a cut that, when scaled up, would look like
it had been seared with a flame thrower. The same goes for making
holes; use a fine drill, not a heated needle. S

When shapinga solid lump of plastic, again use your X-actd:knife,
(I don'twish to sound like an X-acto salesman, but they are the ‘best
evailable.) and finish off with sandpaper. Fingernail sending boards,
with medium grit on one side and fine on the other, are ideal 'for
sanding small paPts. All you have to rémemper is to be gentle~-""a
small piece of plastic is incredibly . fragile. o :

One of the quirks of injection moulded styrene (commonly known as
"plagtic™ to the unintiated) is that the moulding yrocess is notorious
for leaving flash, seams, and other moulding marks. Removing these
turns a tacky-looking toy into a well-detailed model glmost instan-
taneously. Again use an X-acto knife, PFor ridges along seanms,
especially those nasties that remain when s seam is glued together,
hold the blade mlmost perpendicular to the seam, and lightly stroke
along the geam ( See diagram A). It may make a noise e chalk
squeaking on a blackboard, but if your nerves can stand it it does
a remarkable job, (To further finish geams, see section 3) :

(2) GLUINGs B
All you have to remember is this-you don't glue plastic to plastic,
you weld it., Always use polystyrene cement-which is neither a glue
nor cement, but a solvent. Apply sparingly to both surfaces to be
joined, if possible; the glue sactually melts the plastic. When the:
two molten surfaces are pressed together, and held together for about
one minute, the solvent dries and you are lef? with a weld-11ke joint
?ha’Efk cannot be separated without damage to one or other of the itwo
surfaces. ) .
Gluing plastic to anything other than another piece of plastic is
infinitely more difficult. Use epoxy adhesive (The kind that comes
in two. separate tubes and has to be mixed just onrior to using) or
one of the new miracle glues. Regarding the latter, I have a vagan
disbelief in miracles, and hence vrefer epoxy. Follow the manufact-
urer's instructions for use vrinted on the tubve, and follow them
exactly. They aren't there just to fill up emnty svace, they work.

*There are no suitable equivelents



Since the plastic "glue" is a solvent, if you spill some on &
highly detailed outer surface pf your model, eg, & riveted panel,you
are S.0.L. (Ask your mother what that one means) The glue will eat
the surface of the vlastic and make your favorite switcher look like
it has leprosy. :

When "gluing® tiny details into place, it's not always feasible
to put glue on both surfaces. Gluing Jjust one will work, although
the bond is not as strong. PFor tiny parts put & 1ittle puddle of
glue on something flat and carefully dip the part to be glued into
Jit. (See diagram B)

“(3) PINISHING:

Never leave plastic unpainted; unpainted nlastic looks amateurish
and resembles neither wood nor metal. This, however, is & godsend
because paint can be used to hide a myriad of imperfections(more
about painting later).

1Y

To £ill séams and other imperfections, and t6 Huild up new contours

or shapes, use modelling putty such as "Squadron Green Putty™,or a
gsuitable equivelent®*, Por instance, if youdrilled a hole in a panel
and the hole shouldn't be there, just daub a little putty over the
hole and smooth it @s best as you can with your finger or the tip of
‘you¥ X-acto knife. Then let it harden. When hard, the seam cmm be
sanded. The finer the sandnaver you use, the smoother the finish
you'll obtain. To mastch the smoothness of prototynical steel or
varnished wood, you'll have to use very fine wet sandpaver. That may
gound like a lot of trouble, but the result is so proféssional-look-
ing you'll amaze yourself. :

When building up contours with putty, apply a thin layer at a
time because the stuff shrinks and sages if you apply too much at one
time, (It says on the label that it doesn't, but don't believea
woxrd of itY) ,

If, when puttying a seam, you have obliterated some of the riveting .
details, there isn't much you can do to get them back, but you can
make the best of it. Rescribe the panel lines right into the vutty
(it can teke it) with the point of your knife, and sand. off <the
remaining yivets on the panel. It won't look nearly so bad. ( See
diagram 3) -

Finally, when painting or gluing, make sure that the surface is
clean, Glue won't hold, and vaint tends to blister if there is oil
or sweat (from handlingf on the surface, so wipe it off with a very
weak solution of detergent and water. ,

I've tried to cover the basics, but if anyone has = svecific -
problem with plastics, let me know and I'1l answer it in the . -
Snowplow (Just think, sn A®n Landers column in the Snowplow!).

| S TONY ORRICK
18Greenlaw Pl.
St. Catharines, Ont,

Egitor' s Notes: : : :

As Tony says, styrene is fantastically easy stuff to work with,
Por adding details to 'plastic' models, its the only way to go.

Yes, even in N sdsle. I've actually added a fair bit of detail
to locomotives with styrene. The principle is fairly simple: just
laminate the sheets together until you have a slightly oversigze
nart. Then get aut your file and/or sandpaper and bring it down
to the vroper sige., If you maske a mistake, then just add another -
plece and start filing again. Bell Brackets in N scale?  Yes,
they're entirely possible with this method- Jjust don't drov it on
ghilfloor. (Now I've got to figure out a way to make the censored
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Con't from page 2 ~ ‘

ditch, 1%ying up traffic, building the tunnel in the ditch, tying
up moxe traffic, &nd finally filling in the whole thing., The Tube
tunnel 18" much deeper >nd usually has to be reached by elevator.
- It is keilt in areas'where 'widely varying ground contours make
a sub-sordece line an impossibility., It is built through the  use
- of & tunneling device which drills out a nice whole and deposits
- the debiis behind itself where it is removed by a gonveyer belt,” 7
Once again London built the first Tube railwav. R
: By now the subway looks pretty much like we know it‘'today, ="
and nothing basic changed in the next while( except perhaps .*:
modernized cars and remote control turnouts and the like)s = & iiv

s STEVE HAYMAN -



SHIP RAILWAYS

Peovle have had idezs for moving: shipe over land as a distsnce
expedient since the days of the Greeks. Ships as large as 50m bybm
-were moved from the Ionian to the Agean sea and vice versa across the
Isthmus of Corinth in the south of Greece as early as 427BC(430in:

. Newfoundland). This was done by a ship railway vrobably comnoged of
parallel stone blocks with longitudinal grooves cut into them. The
railway was abandoned with the decline of Greece's commercial sunrem-
acy after about four hundred years(not bvad...). ~

Noone exnloited this nrincivple again until about 1438 AD when the
Venetisns dragged thirty galleys from the Adige to Lake Garda(about
120km inland). These were hauled by one thousand oxen, which in turn
were assisted by windlasses(winches) going up sloves. The method's
most spectacular anplication came fifteen years later when Soleiman
Pasha, who was laying siege to Constantinople, avoided a chain stret-
ched across the Hellesport to stov him by moving his fleet across &
pennisula over greased timber ways laid on trestles in a single night
into an ares beneath the city. . '

Britain had a rather extensive network of shi» railways in the
early nineteenth century. Boats on the Bude Cansl were moved uvn and
down several slovnes. Small flanged wheels were affixed to the vessiks,
and the boats were lifted up a double set of tracks by an endless
chain(similar to car washes) nowered by water.

The States had a large network of railways, —ortage railwsys and
canals that made it vossible to travel by boat from Philadelnhia ’
Pittsburgh--neriodically the boats were loaded onto flatcars for :
gsections of the journey. The Allegenhey Portage Railroad had ten -
rope-onerated inclines connected by locomotive-worked level sections.
The line was 5%9km long, and two stationary 26kw engines nrovided the
power ateeach incline, each of which had a grade of about7-10%. The
whole thing was abandoned taken over by the Pennsylvania Railroad and
in favour of the PRR's line around the horseshoe curve.

It was »romosed to build a shiv railway ingtesd of the Suez canal
but ingpite of claims of suveriority made by its ~rooonents, it wae
abandoned in favour of a canal. This would avnear to be a blow to
the ship railway enthusiasts, but they were undaunted and a fellow
named Captain Eads provosed a ship rallwa¥y across the Isthmus of
Tehuantepec in Southern VMexico. The Mexican government gave him the
go-ghead to choose any route he desired on the condition that work
~ begin in 2years and be comnlete in 12, He was granted a right-of-way
.8km wide ,; plus an extra .8xm for stations, It would have been 18C - °
km long and cost $75,000,000. The only grade was %o be 1 in 100 for
12 miles, = Baldwin vnroposed to supply locomotives similar to some in
use in Brazil, and an artist's rendering makes them to be out douhle-
‘gidedﬁo~28«0's. In spite of strong Brtiish sunvort, the nronosal

Ezd's'scheme evidently insnired the Candeian government, which
pagssed an act to build a shiv railway acress the Isthmus of Chignecto
in Nova Scotia connecting the Bay of Fundy and the Gulf of St. Law-
rence, to save vessels the circuitous 800km route around Nova Scotia,
Por years plans for a canal had been kicked bsck and forth, but had
been defeated for monetary and construction difficulties, particularly
in 1light of the womld-record tides in the Bay. The government in 1886
set uv the Chignecto Marine Transport Gompany Railway. Roadbed was
to consist of two parallel standard-gmuge tracks on 5.4m centres.

The line would be dead straight(due to problems in turning which: .
usually neccessitated the use of a huge turntable, or floating the

6 , Contt on page 10’




TURNOUT CONSTRUCTION

In vlanning the Shlikte System, one of the vprimary thoughts in
mind was the spiralling costs of furnouts all the required to cor
plete the new extension from Shtoonk to Loftus, Onderdonk,Abswitch
and the new terminal at Epoxy. I reciewed several articles in the
subject in the commercial press, and arrived at a modified method

' ggich is rather easy and reasonably aquick once you get the hang of

Armed with a nair of #6 turnouts from which I wighed to make
dunlicates, I began. Obtain & scran piece of wood about 3"by 12",0r
whatever size is needed to comfortably hold the turnout you are
conying. Get some 3/16" square brass tubing(you won't nmeed more than
a foot) and saw it up with your razor saw or Moto-tool or your teeth
into vieces about %" long, plus about = half dozen or so that are
3/8" long. Size is not especially crucisl. Mix un some evoxy and.
soread it along  the bottom of about six of these nieces. Take your

. commercial turnout and turn it unside down on your niece of wood.
Workine at the noint wnd of the turnout, slide one block un against
each side of each of the two rails so that Yhe turnout is susmended
above the work: - . ‘

MAKE SURE YOU :UNDERSTAND HOW THIS WORKSG AND THAT YOU HAVE INSTALLED

" Perform a similat feet at the end of the curved stock rail and
straight stock rail at the other end of the board. It will come in
handy if the end of the block is flush with the end of the rail.
Ensuite that the blocks are snug against the railhead, Leave the - .-.
turnout in vnosition until the enoxy has dried, and then remove it . =
(unless you are a Thumbs type and have managed to glue the turnout
to the blocks instead of the blocks to the wood.,). Admire your worik,

Just so we have gll our terminology strainht ?bout.ﬁheuﬁnrt?_gf &

turnout: oo T .

STOUK RAW,

m

X

POINTS




Now nroceed to the frog area. Re-install the turnout, and anoly
some more enoxy toc a few more blocks., Take one block end out it on
the wood so that it is touching one of the frog rails on the inside
of the V that they form. Keeving it flat against one rail, slide it
forward until one cormer on the opnosite side of the block touches
the other rail. Leave it there. Wow, just like you did at the ends
of the other rails, support the ends of the frog rails with other
blocks., Let it harden, remove the turnout end admire your work,
Put it back in again, and add the blocks shown. Some will have
to be placed into an approximate position before the turnout ie
replaced, and arter it is, moved un tight aginst the 1railhead by
being nushed with a pencil working through the ties. )

Blocks A and B should both touch rails in a similar menner to -
that of the one .t the frog. The ends of blocks C and D should ex~—-"
tend right to the joint of the closiade and wing rails. Don't enoxy. .
anything near the voints. Keen everything tight againgt the rail, .

After the evoxy has hardened, remove the turnout. Cut a .piece of
rail to the length of the straeight stock raii, and if it is the
correct length its ende will be flush with the ends of the
blocks(not terribly evident in the above diagram). Bend another
viece of rail slightly and then force it into the slots for the
curved stock rail. The blocks along the curved rails should be of
the longer type to hold the rail's curve better. Cut it to length
if it isn't alreasdy. Cut a straight closure rail to the same length
as the one on your other turnout and install it. Bend a piece of
rail to the approximate radius of the curved closure rail, cut it
to the same length as the ofie in the turnout you are copying. Meke
sure the niece will stay at the right radius of its own sccord, as
because of space limitations you may not be able to have a2 vair of
blocks at the noint end of the closure rail, and if the rail

straightens out it will be out of gauge when the turnout is mounted.
Install it. S

Cut two pieces the length of the frog reils. TUsing a mill file -
(preferably one at least 8" long and 3/4" wide.),clamp half of one
frog rail in a vise and file the other end to about half the total:
frog angle, checking it periodivally against the vprototype fturnout, .




When it looks about right, do ‘the same %6 the other rail but file it
on the OPPOSITE side as the first one. When they both look about . -
right try them in your jig and see if they fit, making sure the rail-
heads are flush with each other. Correct any irregularities with
more fil1ng, It doegn’'t need to be a perfect fit. All this filing
may be a pain, so you mey care to use a Dremel high spped steel
cutter, or tungsten carbide cutter. You can solder the rails togetrem
in the jig, but be careful not to get any solder on the blocks or ‘
you will have a permanent assembly of blocks and frog., Once it fits
leave it in the jig.

_Take each stock ratl from the jig and file away the base of the
rail (don't get carried away doing this or you'll take the railhead
with it) along where the point rail will strike it. Check your
asgembled turnout for approximate position of the filing. Be sure:
to take all away the base uv to a voint directly imder the head. L
MAKE SURE YOU'RE FILING ON THE CORRECT SIDE OF THE RAIL~-THE INSIDE!

Replace the stock rails, closure rails and frog in the jig Obtain
gome prefabricated ties, or cut your own from stripwood. 1/8%"byl/16"
is about right for HO. Chuck them in a “jar of stain (I use creosote-
my turnouts smell like the real thing) until they are fully saturated,
or are just the right shade for your tastes. Don't taste them. ’

After your ties have soaked and dried, wmrepare a large batch of
epoxy and snread a thin coat along the bases of all the rails in the
jig. Quickly apply the ties, making sure that their ends are collinewr
on the straight side(unless you are modelling some sort of cheam
shortline that can't afford to do this) . Put another niece of - .
scrap lumber o.wveg the whole thing, carefullly twrn it over and nille
weights on the whole thing.top of. Let it sit until the epoxy hard- .
ens, snd CAREFULLY remove it from the jig. Admire your work.

‘But gome short pieces of rail to serve as wing rails and guard = -
rails, Cheegking their lengths against your prefab turnout. Put the
avpropriate flares in their ends{compare with the other turnout)and
epoxy them to the ties, checking for clearnace with your NMRA gauge.
ii t%e gap is too great, it may be neccessary to file away vart of -

e ase,

All we need now are some points, and this is the most tedipmg pory
of the production, filing them. Cut some rail to the aporovriate:

- length and slowly file it amey (or fastly) until when placed in a
line with the avpropriate closare rail the point fits snugly against
the stock rail. Again, you can use your Moto-Tool to speed work.

One of the nointe should be curved to match the opposite stock rajl
Check gauge all slong it with your NMRA gauge. If the gauge is too-
narrow{ build in HON3-Al) more material must be removed from the :
point. If . it's too wide,, throw that point out and start‘aggin. Bqth
points can be joined to their resvective closure rails with a rail
joiner widened slightly on the voiht of a screwdriver side - . It ..
should fit very tighly on the closure side, and could be goldered.
Slip the voints in. As for providing a mechanism to actuaste the
points, you could elip a double-length tie in betweentwo other ties
near tﬁe end of the point, Drive a small{very ) screw into this
touching each point on the inside--meke sure that when you doﬂthi?,"
' that one of the points is in the OPEN position, otherwigas you won %
be able to move it at all., Avvly a drov of evoxy to each to secure
it to the point. Don't put too much on or it could foul wheel move-
ment throught thearea. After the epoxy hardens, the points should |
moce back and forth properly. Admire your work, Start another one,
As for wiring the turnout, I leave it up to you. I'm not about

9



to give everything away. Anyone who thinks this method stinks or
can offer suggestions for improvements is invited to write. Turnoute
work out to a little over a buck each this way,
STEVE HAYMAN
¢/0 The Shlkta System
994 Maitland Ave
N5Y 2X6

AP?ENDIX, OR, WHAT I PORGOT TO SAY EARLIER: :

~ Be sure that your master turnout is of the same rail code as

the rail youw intend to use. I made a code 70 (rail .070" high) jiz
~and absentmindedly tried to construct a code 100 turnout in it--after
I managed to force the rails into the jiz and get everything glued, .
it was all out of mauge due to the difference in width between the
two rail types.

The V of the frog can be filled with evoxy for appearances if

th:hgolder does not look convineing enough. Functionally it does
nothing.

EDITOR'S(IDIOT'S) NOTES: *
You may care to refer to the Feb 1976 issue of Model Railroader
which had an article on scratchbuilding N gauge turnouts or the
Aug 1972(?) MR which covered turnout building in detail.
You should also refer to NVMRA Standarde, varticularly RP12 which
.covers turnouts(in any NMRA directory) i 4 A

Con' ¢ from page 6

whole 'train' around in a lagoon on & large raft) and 27.4km long
with a maximun gradien* of .24, Motive power was to be Canadian
Locomotive and Engine Comvany 0-8-0's, two to each shiv. :

At the termlnals, nower presses would raise each vessel forty feet
on a sunnorting cradle, and thence the vesgsel snd cradle, resting on
~wheels, would be moved hyraulically t» the railway. Shins up to 1000
tonnes could be moved. Total time for the whole overation{raising,
transporting and lowering would be about 2 hours.

Work began in 1888, was suspended in 1891, was begun =agein by a
new company, but eventually it died through fatal complications.Only
& few remains of this system can be seen today.

A more ambitious scheme was proposed, this time to link Lake Huvon
and Lake Ontario via shiv railway from Collinegwood to Toro to. The
Ontario 8hip Railway Company was formed in 1892 %o construct a triple-
track line over the 106,45km distance, but it encountered no more
success than the Chignecto Company.

Nowadays & form of shiv railway is used at the Psnama Cmbal. Power
"mules" on rails adjacent to the canal tow vessels through the canal
at a leisurely 3km/hr. In Canada a marine railway exists in Ontario
on the Severn River System. Pleasure boats are loaded onto what
looks like an overgrown auto rack car while it is submerged, at either
end. Once the vessels have been secured, the car is pulled un the
hill by a long cable, which also brakes the vehiclesas it travels
downhill., The gradient is quite steep, but the roadbed otherwise
looks conventiionasl. The vertical disolacement of water at this site
was too great to consider using a lock, and this method also serves
to keev 1ampreys out of the ‘upper sygtem,

10 STEVE HAYMAN
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~ PRESIDENT'S . MESSAGE

For those of you who received-your last Snoplow and possibly
saw Richard Guitar's name name stroked out as new head of Public
Relations there is an an explantion,. It is simply when E-became
President I appointed people to jobs and eliminated other jobs,

I was responsible for appointing Richazd to the fjob of Public
Relations howeverhe did not have a chance to give his response .-
before the Snowplow went out, Richard's decisioniis that he will
decline the offer and take it easy for a while and concentrating
© on University.work, But to every to every problem there is a
solution, and upon hearing recomendations: from various sources
and hearing what a good PR man he is for another group, I have
selected Peter Shewchenko {of St.Catharires) to be new head of
Public Relations., I'am sure Pete will do an excellent job of °
making our group known and bring in new interested members,

At this time I would also like to give you some unfortunate
news I have received., John Eull has sent.to me his letter of
resignation thereby stepping down as Snowplow Editor. Attempts
have been made by myself and a few other members to persuade John
to stay on however his mind is made up., I regret unfortunately
that I mustaccept his letter of resignation. John has done an.
excellent job editing and preparing the Snowplow during the past
few years. It will be most difficult in finding a replacement
that can carry on as good a job as he has done, John will stay
on long enough to prepare the July-August issue and help find a
replacement,

: PUBLISHER'*S APOLOGY
" As is fairly obvious, this issue ias late., I reslize that this
causes ulcers among our snow-bound members in Elsmere Island, who
rely on the Snowplow to inform them of club activities. Of course,
our more urban members also exverience nausea when two months pass
and no magazine appears. .

I apologize. When I assumed the office of publisher, I had
hoped to maintain the publishing schedule asdhered to by Gord Midgley. -
Now I realized that the task was more massive than I had originally
thought, Because of this the entire club has suffered. - o

I have now jettisonned the time-consuming frills which have bogged
down publishing due to conflicts with my myrisd other activities.
Now I am confident that the Snowplow will be published on schedulej
that is, at the end of the deadline month. Therefore, you may look
forward to receiving the July/August Snowplow at the &nd of July.

'<: Alan Fox

Top Photos CP 2-8-2, taken by Mike Voelker e
Bottom Photo: Taken on the layout of PFrank Lawrence by John Eull.
Rear Cover: Passenger Train on George Redburn's ONT layout, Taken
by George Redburn ( Top and Centre photo) - _ ‘ .
‘Bottom photos Road Switcher awaiting orders on R, Guitar's layout,

taken by George Redburn
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