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From the Editor

I’'m sorry that this issue is again late. This tiit® my fault, and | apologise. First |
had a hard disk crash on my main computer, whideémp with the computer
being replaced; though | had almost complete bagkigzovering from the
disruption took several weeks. Then family healtbbfems meant we spent more
time looking after our grandchildren than we wexpezting.

Many thanks to those who responded to my appealtefos for publication. | now
have enough for at least two more issues, whiapkhwill get back to the normal
schedule; after that it's up to you! It's possitiat | lost some emails in the
transition between machines; please let me knawrnfething of yours doesn’t
appear.

Tim.
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ex-USATC Class S160 #5197
at Weybourne, North Norfolk Railway, Sept 17, 2006

THE S160 — SAINT OR SINNER?

by Brian Hains

INTRODUCTION

The S160 was a USATC freight locomotive of 2-8-Oeaharrangement and
designed for use in Europe and elsewhere at ttse dbWorld War Il. Produced
in large numbers (~2120) by Alco, Lima and Baldvéind with detailed variations
between class members, they were intended to eefth@cmotive power destroyed
by war in mainland Europe, and to have a workiffig &if around five years. In
point of fact many examples of this class weresivenue earning operation around
the world, including China, some thirty years after ended.

Using the standard bar frame, steel firebox witthdubes, mechanical lubricators,
air brakes and compensated springing on the driwingels, the locomotives were
built to the smaller UK/European loading gauge ideo to increase their route
availability. To simplify construction other stamdafeatures, such as automatic
stokers and electric lighting, were left out. Turlgenerators were, however,
subsequently fitted to some examples.

(Continued on page 3)
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ARRIVALS and
DEPARTURES

This is where we announce rail-related events ejte interest to members
visiting the USA. If you hear of something of irgst to other members, please tell
the Editor.

2008
April 11-13
NRHS Spring Board Meeting, Syracuse, NY

June 16-22
NRHS Annual Convention, Fort Worth/Dallas, TX

October 31—November 2
NRHS Fall Board Meeting, Chicago, IL

There is usually a programme of events run in autjon with the Board Meetings
and when we get details we will pass them on. Farendetails of any of the above,
please contact Tim Bourne.

2009

May
HRNS Spring Board Meeting, Norwalk, CT

October
NRHS Fall Board Meeting, St Louis, MO

If you'd like colour pictures ...

We're sorry that it now seems unlikely that we kbalable to locate a printer
who will do colour printing of TAR at a sensibleige for the small quantity we
require. We'd be pleased to hear from any member @aim suggest one. In the
meantime, the colour pictures are reproduced oifrthepic site on the web, with
a link from our web site, for those who have in&graccess.
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(Above) The bar frame of an S160
(Below) Three arch tubes in an S160 (note that this
firebox actually has three fusible plugs)
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The longevity and widespread distribution of thessl would suggest that it was a
very successful design. However, the S160 has alatisacted a degree of
criticism in the UK, largely occasioned by the #tmiler explosions that occurred
soon after their introduction into the UK.

(Continued on page 4)
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S160
(Continued from page 3)

FOOTPLATE TRAINING

Itis a truism that education and training was mexay high on the agenda in the
career of UK Drivers and Fireman. The old GWR (muiel’'s days) actually went
out of its way to recruit illiterate crews on thasis that more educated persons
would soon become bored with their work and brieading matter on to the
footplate! “Learning on the job” was the order lbé tday, with even the MIC
(“Mutual Improvement Class”) sessions hosted aibugrengine sheds being
conducted in the crew’'s own time without any renmatien, not even for the
instructor concerned. Indeed, even as late agdhsition from steam to diesel
traction many crews received no instruction whateoen the new means of
transportation (although a few lucky ones did hiave days in the classroom and
five days out on the road).

And so it was with the arrival of the S160. Theaffitime that many crews saw one

of these locomotives was the day they were rosteregerate one. In some cases

the Driver was not even given a five minute disseusn what the cab controls did
and how to operate them. One individual, recordettié book “Over Here. The
Story of the S160” [1] managed to get his locon®tinoving but was confused by
the braking system. While he was working out whada the locomotive collided
with another one and hence through a shed wall!

Before we take a look at some of the supposeaéglbf this locomotive, it will be
instructive to take a more detailed look at théedénce in mind set between US
and UK designers. Otherwise we shall not be compaapples with apples, with
subsequent confusion all around. As an examplehat: take a look at the hand
brake.

DIFFERENT MINDSETS

The S160s, when they arrived, were not fitted \aitheand brake, Such an omission
seems a a major failing and a basic lack of safetgreness, until it is realised that
hardly any North American locomotives have handkésa The reason is that the
air brake is more than sufficient to hold the lootive stationary when in service,
and when resting in the roundhouse the locomotivaildv be secured against
movement by the placing of heavy chains aroundditding wheels, sometimes

augmented by the use of scotches or wedges.

(Continued on page 5)
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Situations Vacant

I have been editor of this newsletter since theptdravas formed; | feel in need
of a rest! It's much easier now than it used todiége the majority of articles
arrive by email or on disk. | use Microsoft Pubéshbut it could be done with
any similar desktop publishing software or just@dvprocessing package.

The job only involves editing, to produce a mastgpy for printing; printing and
distribution is at present handled by David Elliott

Essentials are:

A computer and some suitable software—I use Midtd3ablisher, but
any desktop publishing software would do, as wauld of the better word
processing packages;

Access to email;

A few hours of free time every couple of months.
Desirable are:

Ability to attend occasional committee meeting&ingston;

A scanner and OCR software;

A collection of photos to fill odd corners.

If you're interested, please get in touch, andn &l you more about what is
involved.

Tim Bourne.
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S160
(Continued from page 11)

CONCLUSION

The S160 was a rugged, go anywhere, easy to prapdrmaintain locomotive.
Their longevity and widespread distribution wouldygest that they were a
successful design. At the end of the day the fimdélame for poor performance
must be pointed at the lack of training given to fowtplate crews. Once they had
worked out how to operate the S160s many footprea thought highly of these
imports and thought them a good deal better thamyroétheir UK alternatives. As
with many locomotives they had their weaknessetsabin all they have to be
seen as a success. Was the S160 a saint or axinrtee opinion of this author, it
was definitely one of the saints!

Brian Hains

October, 2007

bhains@globalnet.co.uk

PS. If any reader has any stories or anecdoteswisyto share about the S160,
then please let me know and | can work on a follgvarticle.

References and recommended reading:

[1] Over Here The Story of the S160. R.N. HiggiBsy(Jim Publishing Ltd)
A major source for this article.

[2] Basic Steam Locomotive Maintenance , D.C. B(RHil Heritage Publications)
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(Continued from page 4)

Hand brakes are not always what they are cracked bp. Dirt or foreign matter
on the screw thread can give resistance to movemeaplying the brake which
the engineman concerned could misinterpret as gatim brake fully on, when in
point of fact it may be only partially on, if onall. A rough shunt against a
locomotive with the hand brake on has been knowratwse the brake to spin off
altogether. In any event it is not the turninghed brake handle that stops the
locomotive from moving but rather the pressurehefibrake blocks against the
driving wheels. Any slackness in the brake linkageld result in only a partial
brake application being made. The use of chainsrarthe driving wheels is a
more positive means of securing the locomotiversgianovement than just relying
on the hand brake. However, to appease UK settigiythe S160s that came here
soon had handbrakes fitted to them.

A different mindset was also evident in relatiorgguge frames, gauge cocks,
fusible plugs, and independent locomotive brakesyid be explained below. Just
for good measure it is worth noting that, in gehehee only North American
locomotives to have footplate adjustable dampere we oil firing ones. Coal

fired locomotives had adjustable slots on the detsif the ashpans, and that was
it! The US and the UK were not only two nationsagped by a common language,
but also by what constituted good locomotive design

BOILER EXPLOSIONS

Any discussion on these explosions is a sensitiaesince footplate crews lost
their lives. The lack of training or even basiceotation on the S160 has already
been mentioned, in context of which it must be ddbeat the S160 was fitted with
a single gauge frame and three gauge cocks. Thgedeame was of the reflex
design, one that had a significant safety feataiét{e ironic, given the subsequent
developments) in that it was almost impossiblettiergauge glass to break.
However, instead of having the straight handles@aged with UK gauge frames,
the reflex frame one had round handles. This &ifitsas been put forward as a
reason for footplate confusion. It is difficult $ee why this should be so, given that
the concept of round handles (in and clockwisehtd,out and anticlockwise to
open) was well established in that live steam tojecalves, blower valves and so
on were of the same design (except for the GWR wiighing to be just that little
bit different to everyone else, had straight hasitheoughout). Being new, perhaps
the round handles offered some resistance to mithat was wrongly interpreted
as being fully open?

(Continued on page 6)
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S160

(Continued from page 5)

It was also the case that the steam shut off altee gauge frame was high in the
cab, not in it usual position just on top of thanfire, which was also supposed to
cause some confusion. But if a Driver or Firemas s@nfused about the location
of the shut off valve, could they not have simgifdwed the piping from the
gauge frame up to the associated valve in theabttfe cab?

The S160 gauge frame assembly

More telling, however, is the description of the-cwcks. These are often
referenced as “test cocks” in the UK in that they seen to be a means of testing
the water level in the gauge frame(s). In the USydver, they are termed “gauge
cocks” in that they are recognised as being thensieéobtaining a more accurate
reading of water level than that supplied by thaggaframe. Indeed, many gauge
cocks have extensions fitted to them so that thgirieer (not the Fireman, as it
happens) can check the water level several timesparation without having to
leave his seat. There is also a proper drain ppediated with the gauge cocks so
that steam and water do not spray themselveshetadb when the in use.

(Continued on page 7)

Trans-Atlantic Rails 6 November/December 2007

Number Location Web Site Status
5197 Churnet Valley Rail- | http://www.churnet-valley- Operational
way railway.co.uk/
4144 Churnet Valley Rail- | http://www.churnet-valley- In restoration
way railway.co.uk/
3278 Mid-Hants Railway http://www.watercresslineutd Boiler repairs
1631 Nottingham Trans- In restoration

port Heritage Centre http://www.nthc.co.uk/

8758 Keighley & Worth . Needs an
Valley Railway htp:/www. kwvr.co.uk/ overhaul

2253 North Yorkshire http://www.nymr.co.uk/ Needs an
Moors Railway overhaul

Another eight are preserved in the USA with othierBurkey and elsewhere.

It will be seen from the above that only one ofthé5197 at the Churnet Valley
Railway, is in operating condition. This particulacomotive came from China and
has a number of differences to the more standadkts has left hand drive, a
regulator handle akin to that of a BR Class 9F, abdaking system now updated
for the 21st century. Of significant note is thasiused by the Churnet Valley on
some of their Footplate Experience Days, so if aeywants to fire and drive an
S160, then the Churnet Valley is the place to gphéto feature of this locomotive
is available on the MIC training website http:Abiag.gwsr.com/html/
class_s160.php, which readers are welcome to explor

(Continued on page 12)
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S160
(Continued from page 9)

INFLUENCE ON UK DESIGN

Hopefully, having now set the record straight ois thuite remarkable class of
locomotive it is worth considering what impact,aifiy, the design had upon UK
locomotive practice after the war. In the opinidrttds author the influence of the
S160 on UK locomotive design is evident in a numbemways, most markedly
upon that of the BR Standards. These latter locwemtaccommodated a number
of features common on North American locomotivasluding:

A simple two cylinder design

Outside cylinders

Outside motion

Walschaerts valve gear

Mechanical lubricators (as opposed to the tempemngahdiydrostatic

lubricators)

Steps at the front of the locomotive to give acdesthe front end and

smoke box (a Federal requirement since the 1920s)

A ladder at the back of the tender for access @ tlater tank (as

opposed to the complex hand holds favoured, formgka, by the

GWR)

A rocking grate

A hopper ashpan (so that no engineman need go ngwtér the

locomotive to empty the ashpan — another Fedecplirement of long

standing)

High running plate

Although some of these features were trickling asrthe ocean from an earlier

date, certainly the arrival of the S160 providefbeus of interest and a means of
assessing all these modern features as implementadingle locomotive type.

SURVIVING CLASS MEMBERS
Only a handful of the once numerous Class S160meomain and we are fortunate
to have six of them available to us in the UK. Tehase detailed as follows:

(Continued on page 11)
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(Continued from page 6)

Suffice to say that the gauge cocks were not usedl @ the first two explosions
[1], with the result that the low water level wantdetected. The reasoning behind
the third explosion is indeterminate, although §lyes a plausible explanation.
There was a known and intermittent problem withiti)ectors of the S160 in that
the overflow valve could sometimes become stucth@éopen position. Of itself
this was no real issue, but became one when couwpitbdthe placement of the
clack valves (boiler check valves). These lattemi were situated on the side of
the boiler, as against their more normal positiartap of the boiler. With a stuck
overflow valve it then became possible for watessighon out of the boiler and
into the tender, instead of the other way roundemthe injector was opened. It is
not clear if the crew concerned were forewarnecuabiee possibility of such back
filling from the boiler to the tender. One may assuthat the Fireman, had he been
so forewarned, could have noticed that the wateellen the gauge glass was
falling rather than rising, but no one will know feure as both footplate men were
killed in the subsequent explosion.

Another feature of the gauge frame is that
the water level showed black in the glass,
with the steam appearing clear above it.
For some reason a number of crews
though it was the other way round (why?),
so that a number of locomotives would
leave the engine shed with no water
showing in the glass at all. Presumably
the crew discovered their mistake and
quickly put on both injectors since the
“water level” did not seem to be dropping
even though they had travelled a few
miles since leaving the shed. It has
already been stated that the S160 had a
steel firebox, in contrast to the copper
firebox normally found with UK
locomotives. This in itself has an
implication in how the locomotive is
handled in that steel is less forgiving of
low water levels in the firebox than is
copper. Indeed, that is one of the reasons

The reflex gauge glass, showing blagky steel fireboxes have arch tubes or

for water and clear for steam (Continued on page 8)
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S160

(Continued from page 7)

thermic siphons fitted to them, in order to givephaved circulation over the crown
of the firebox. Flooding a steel firebox with cal@ter can lead to cracks
developing in the crown of the box.

OTHER DIFFICULTIES

An oft quoted criticism is that the fusible plugsene of inferior construction
compared to their UK counterparts. This was celgairue, but in mitigation it
should be pointed out that many American desigmsrzafusible plugs at all. The
theory behind these plugs states that their cooeildhmelt in the event of low
water level above the firebox crown, causing wabeenter the firebox, flash into
steam and thereby put out the fire. In practice ¢hil not always happen. There are
many cases where a UK locomotive has dropped boftitigs only for the crew to
either not notice what had happened, or to ignioreuntil such time, of course, as
the crown collapsed and a major blowback enteredctb. Fusible plugs are a
useful safety feature but they cannot be reliednuppocompensate for poor water
level management.

Another curious feature attributed to the S160 viaspropensity to go “walk
about” on its own volition, demolishing shed walsd colliding with other
locomotives as took its fancy. Whilst there cannmedenying that such events
actually took place, the reason for them is less tblear. It is standard operating
practice that no locomotive in steam is ever lefittended without a strict protocol
being observed, namely the regulator is shut, seren mid gear, cylinder cocks
open and the locomotive secured against movemeakedton, chains around the
wheel or whatever). It is difficult to see how dogomotive could suddenly waltz
off in its own if such protocol had been observed.

However, there was a significant difference betweé&hand UK locomotives in
terms of the design of the regulator valve. Ittendard UK practice to have a dual
ported regulator slide valve, with a pilot valveequalise the pressure in the valve
assembly and a main valve to fully allow steamnteethe cylinders. US design,
however [2], used a multiple poppet valve assernbihe regulator valve, namely
one poppet valve acting as a pilot valve and faumore other poppet valves to
allow steam to enter the cylinders. The whole poppdve assembly was driven
off a single camshaft operated by the regulatodieaim the cab of the locomotive.
This approach made the US design far more senditiveperation that its UK
counterpart, and unless the valve was fully shuwias possible for steam to work
its way into the dry pipe and hence to the stegmgleading to the cylinders. That

(Continued on page 9)
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(Continued from page 8)

is why US regulator handles are fitted with a re¢edandle that engages with a
ratchet mechanism on a toothed quadrant (akin staadard reversing lever) to
allow a more positive and consistent setting ofrdgulator.

Given that a steam locomotive in mid gear is siilen to the supply of lead steam
to the cylinders, it is easy to see how steam pressan build up in the cylinders in
such combined circumstance. That is why it is irngmar for an unattended
locomotive to have its cylinder cocks open so @@y steam that does enter the
cylinders can escape to atmosphere before it helsaace to push against the
driving pistons. It would appear, therefore, th&d@motive could only move of its
own accord if the standard protocol had not beesented. If any reader can
explain to the contrary, then please let the aukhorv!

The independent locomotive brake, when implemeated steam brake, also came
on for a lot of criticism as being too weak to bifdr purpose. There was always a
chance than an S160 on a loose coupled freight, temicording to some drivers,
could shoot past a signal at danger. But in mibgadf the design the question has
to be asked, namely just how many loose coupldgHtédrains were making their
way across the USA or Canada as late as the midsP9%itted freight trains were
the order of the day, yet it was not until the 19@@at BR finally abandoned the
loose coupled ten ton freight wagon. Better commation between USATC and
the various railway companies due to receive th@0Shight have addressed this
issue, but given that there was a war on perhapsidkion of having a straw poll
was somewhat overlooked.
(Continued on page 10)
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