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CHAPTER TIMETABLE

Friday, October 15 The reqular monthly meeting of the Chapter will be held

7:30m=m at the Union Pacific Clubhouse which is located just south
of the intersection of North Interstate and Russell
Streets.

The program will feature a slide spectacular entitled
"A Decade of Nortlwest Railroading" by Randy Nelson.
There will also be a newsreel consisting of slides of
recent happenings supplied by members - limit 6 slides

each.
Nov 6,7,13,14, Anmal model railroad show by the Columnbia Gorge Model
20,21 Railroad Club. This will be the last show before the

club moves to new quarters. See elsewnere in this issue
for more information.

Friday, Novemwber 19 The regular monthly meeting of the Chapter will be held

7:30p@m at the Union Pacific Clubhouse. The program will be "New
York Central Steam". There will also be the election of
officers for the upcoming year.

NCTE: THE CHAPIER DOES NOT MEET DURING THE MONTH OF DECEMBER
Friday, January 21 The regular monthly meeting of the Chapter will be held at
7:30@m the Union Pacific Clubhouse.

THIS ISSUE OF THE TRAINMASTER HAS BEEN SHORTENED SINCE MANY OF THOSE WHO ARE
INVOLVED IN THE PRODUCTION OF THE PURLICATION ARE ATLSO WORKING ON THE GREAT
NORTHWEST RAIL EXCURSION THE WEEKEND OF OCTORER 9 amd 10.
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SUMMARY OF MINUTES OF REGULAR CHAPTER MEETING - SEPTEMBER 17, 1982

The meeting was called to order by President Ben Fredericks at 7:40 PM in the
Union Pacific Clubhouse.

Spokane-Seattle Circle Trip: Ben Fredericks reported that the trip was complete-
ly sold out as of 9/1/82. About 620 tickets have been sold with an additional 300
turned away due to lack of space. The trip had very good publicity. The train
will stop at The Dalles to pick up 78 passengers. There will be two photo run-bys
enroute to Spokane. Hotel room keys will be passed out on the train before ar-
rival in Spokane. Sunday breakfast will be served buffet style at the Ridpath
Hotel. On Sunday lunch will be at Leavenworth, WA where the train will stop from
11:45 to 1:15. The train is scheduled to arrive in Seattle at 4% PM and in Port-
land at 9:20 PM. The consist will be nine Superliner coaches and one Superliner
lounge.

Swap Meet: Terry Parker reported that the 1983 Swap Meet location has been changed
to the National Guard armory on N.E. 33rd near Marine Drive. The Red Lion Hotel
will not be used due to an unacceptably high increase in price. There will be as
many or more tables than at the last meet. Advance flyers for the 1983 meet will
be out shortly.

Railfan's Guide to Oregon: Ben Fredericks reported that preparation of the Guide
is well along and that it is scheduled to be available for the spring of 1983,
Black and white photos of favorite photo locations are still needed by Oct. 15.

Museum update: Ben Fredericks reported that a presentation has been made to the
BN on use of the Ninth St. roundhouse as a museum. BN officials responded that

they plan to continue use of the roundhouse. Later in the summer the BN advised
that the roundhouse building is to be demolished but that the facility will con-
tinue in use. Still later the BN stated that they are interested in helping to

find a museum site and in moving the SPES #700 out of The Oaks Park.

Insurance for Car Mount Hood: Ben Fredericks advised that insurance is available
through the American Assn. of Private Car Owners. For a base price of $1000 it
will cover the car when in storage and when moving. The amount of the coverage
is $2 million bodily injury and $2 million property damage. Additional premium
is payable when the car is used on trips. Ben asked for a motion to purchase the
$1000 base policy. Gordon Zimmerman moved, Ray Myer seconded, that the policy be
purchased. Motion passed.

Crown Zellerbach equipment: Ben Fredericks reported that the Chapter has acquired
by donation 3 electric motors (locomotives), and 1 line car from the abandoned
electric plant railroad at Crown Zellerbach's Camas, WA mill. Arrangements have
been made with the Oregon Electric Railway Historical Society to store the equip-
ment at Glendwood.

President Ben Fredericks made the following announcements:

1.) The committee to nominate Chapter officers for 1983 is Al Haij, Roger Phillips
and Walt Grande.

2.) A change in expenditure limits in the Chapter by-laws will be presented at the
October meeting and voted on at the November meeting.

3.) Chapter membership is now 244. A membership list will be published in time
for distribution at the October meeting.

Respectfully submitted, Chuck Storz, Secretary
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New Steam
Locomotives:
A Solution to

ImportedFuel?

There are alternatives to diesel fuel oil.

This first in a series of

articles examines the

latest state-of-the-art responses by
entrepreneurs in the form of highly efficient

coal-fired locomotives.

By Bill Paul

With the recent flare up of armed hostili-
ties in the Middie East the railroad indus-
try was reminded of its precarious de-
pendence on imported. petroleum-
based fuel. It was a disquieting jolt.
though in a way the reminder wasn't
really necessary.

The past few years have witnessed an
explosion of activity by researchers. rzail-
roads. and entrepreneuss, as they have
accelerated their search for alternate
fuels and alternate motive power suited
10 railroad applications. The level of
activity is so great and sorne of the
claims so alluring that even knowledga-
ble experts are hard pressed 1o keep up.

It's not only a matier of quantiy
either, but quality as well. R&D has
taken on a dearee of sophistication that
simply was not present when diesel mo-
tive power displaced the steamn era.

One of the most important aspects of
the renewed interest in both fuels and
motive power is an awareness of life
eycle costs. Potential savings from a new
form of motive power may lead to disec-
onomies elsewhere in the rail transpor-
tation system.

To date nothing definitive has
emerged from all the fragmented re-
search inlto either alternate fuels or aiter-
nate motive power. The best that can be

said is that severalavenues look promis-
ing: coal for new motive power and
residuals and blends in the area of fuels.

A survey bv Modern Railroads maga-
zine found more than a score of industry
energy related projects. In this first of a
series of articles we’ll examine proposats
for alternate monve power Subseguent
ariicles will report on fuel extenders.
improvements to existing dieszl electric
engines. and life cycie costs analus:s

As careful analysis of electnification
keeps turning up capital investrnents
that are nothing short of monumental,
the greaiestinterest in alternanve motive
power has come to focus on the coal
fired locomotive. In large part the inter-
est can be traced to economies that
appzar compelling. Diesel fuel mounted
10-fold in price over the last decade and
the raison d'etre of coal has come to be
its significantly reduced cost per BTU.
The price differential ranges upwards to
six-to-one, that is $6 per millon BTU's
from diesel fuel compared 10 $1 per
million BTU from coal. What's lost in
this simple equation is the fact that it's
more difficull—and costhe—in the rail-
road environment to extract BTU values
from coal, than it is from diese! oil.

Three proposais

Currently three companies in the U.S.
are known to have developed concep-
tual designs for coal fired sieam locomo-
tives,

A common thread that runs through
these coal fired concepts is simplicity. As
William L. Withuhn of American Cca!
Enterprises noted in a speech to the
Coordinated Mechanical Associations.
“In the severe and uniorgiving railroac
operating environment, complexity in
design is the sure route to failure.”

The most publicized of the three pro-
posals is the American Coal Enterprise
ACE 3000. It represents a textbook
marniage of the new and old—gqains
made in numerous fields over the past
four decades married to proven techno-
logies. “"There will be innovations.'" says
one of its chief designers, Dr David
Berkowitz. a physicist and noted expert
in power plant engineering. coal com-
bustion and fluidized bed combustion,
“but mainly in assemblage and not in
technologu. The innovations are with
respect to materlals, control concepts.
the condensing steam cycle. andso on."

The most proven of the three alierna-
tives appears to be a design pu! forth by

North American Locomotive Company.
The NACL team is one of the school of
throught that steam locomotives were
always superior 1o diesel electrics—if
only some of the bugs could have been
worked out. Their proposal culminates
an unbroken march of refinement and
innovation to the basic steam locome-
five since steam was eclipsed in this
country 40 years ago. Most of their work
has been carried on overseas

NACL's design is based on the
Roosen Henschel locomotve: presently
more than 5.000 of these units are in
service in Russia, South Africa and else-
where throughout the world. NACL,
with the assistance of Gennan railway
interests, has made some modifications
to this locomotive to adapt it to North
American use.

The ACE 3000

The ACE 3000 wili be a four cylinder,
direct drive, reciprocating locomotive
sized to match the starting tractive effort
characteristics of a 3.000 hp diesel elec-
tric, claim its designers. §t can be operat-
ed by 3 one man crew—uwith the 2id of a
microprocessor—and work in multiple
unit service as well: it can even MU with
diesels. No fireman will be needed es
the stoking will be automatic.

Power will be generated in & two
stage, gas producing combustion sys-
tem
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I contrast to diesel oil, & big lump of
coal simply burns too slowly [n the
cld-era steam engines it burned incom-
pletely too, leading to cinders, black
smoke and other jactors that would be
unacceptable today.

To circumvent this inherzni disadvan-
tage of coal the ACE teamn turned to gas
preducing combustion in which tiie coal
bumns completely and eficiently. "'k the
first stage combusion ic incompiete be-
cause not enough air is used,” says
Berkowiz. "“We burr off the vclaile
corion and we're left with the chas
which is then gasified and thai com-
pletes the combuustion.” A steam niroine
driven fan drafts the firebos and sup-
plies the added air to complete the
combustion process.

Since more of the coal is burnea i
completion, and the ash is collected, less
smoke, cinders and particulates remain
to go up to the stack.

Low temperatures in the firebox also
help 1o reduce ernissions of nitreyen
oxide below existing EPA standards,
through as Berkowitz observes. envircn-
mental standards for coal fired locome-
tives presently don't zxist. '"The stan-
durds that we anidpate will come along
we deduced from standards that apply
to large stationary coal fired plants. i
our system is viewed as a vehicle then
one sel of standards apply. if we're
viewed as a stationary plant then anoth-
er sel may apply.”” No word from the
EPA yet.

Fuel for the ACE 3080 is stored in
three. eleven ton contzinerized “coal
packs” in the second trailing unit. Rub-
ber tired truclks ioad mine mouth coal
aboard the tender—rechristened the
“sumpport unit.”" Thrity-three tons of coal
—the equivalent of 800 million BTU's—
will take the locomotive over 500 miles;
that means it can run at 55 mphin notct:
8 for 15 hours or more. Once onboard
the support unit the coal is delivered i
the firebox via a remote stoking unit. the
microprocessor will monitor this task.

in addition to tracking the stoking
rate, the microprocessor keeps waich
over other locomotive functions such as
firebox temperature, stearn flovs, high
amperage auxiliary power needs and
more; even adhesion and tractive eifort
can be controlled through direct action
on the piston thrust. The micreprocessor
will respond to the eight-notict: throtile
or the dynamic brake handle 10 keep the
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various funcoons operating in syic with
the power needs

Ten thousand gallons of water circu-
late through a closed cyclc condensing
susiem Pressure in the boilers wili be
300 psi and preduce 850 degree iahr-
enheit superheated steam. Spenit steam
is condensed in an educior in the power
unit: the device converis the steam to
water and reduces it to about 190 de-
grees. Reguier water cooling radigiors tn
the support unit drop the lkmperature
further. ACE officials say the locomctive
can run 1,800 miles wathout hawing io
add water.

Exght 54" drivers, In what anoears to
be a 44-4-2 contiguranon, zupply trac-
ton: artually the iocomotive 15 ser up in
e 4-£-2 arrangement The drivers aro
rasunted i a fxed frame interconnece-
ed Ly side " ds and connesundy 10ds.
Ali eight drivers work as a singie unii.

Two high pressur2 cylinders power
the front awes with fwo low pressure
cylinders for the back axdes: all jous
cylinders are sized for equal and oppo-
site thrust.

ACE claims the drive wheels wiil be
free of dynamic augment. Says
Berkowitz, “Balanced design cylinders
are leched in phased opposison elimi-
nating any unbalunced recipro:ating
mass in the the drivers.”

The net of these various innovations
is to boost the thermal efficcency of the
ACE 3000 more than double—and
perhaps triple that of the lzst generanon
steamers of 40 years ago. At their best
ihose old behermmoths delivered no more
than 10 percent thermal efficiency to the
reay coupler: they averaged iess than
hall that. The ACE 3000 promises 12
percent to 18 percent. The company
further claims it will deliver 65,000 lbs,
of starting tractive effcr: at 30 mph,
tractive effori drops 1o 50,000 lbs , and
at 60 mph it drops furthei—-—<due to
boiler imitations—io 25,000 lbs.

for Rily Deemn the rencwed inteiest in
coal-lired steam lcconotivas regiasenis
a sweet victory ¢f sorts, Dezm is a
machanical enginesr. He's baen in rail
roading since sieam was in its neuday
though his roots in .the industiy gu
deeper, his forebearers built one of tha
first railfoads across Hungary and Aus
tria nearhy 150 years ago.

in his view the 40 year hiatus of sieam
is gver. The renewed product incorpo-
rates all the important advances made
to stearn technology in the iiterim; and
Deem ond his associates hold many of
the worldwide patents More importan-
iy, in his opinion, his group’s knowledge
about steamn lecomotives wzs sccuimin-
lated incrementally through first hand
experiance, rather than from a text
bcok.

Deem and his German associates
have a ceal-fired, full condensing {read
closed cucle), censian! torque, recipro-
cating steam locomotive. They claim it
can deliver up to 14.000 indicated
horsepocwer at the drawbar at sustained
speeds of 70 mph. One of the thiee
units the arcup has designed. the Class
130, will supply 196,000 ibs. of starting
tractive effori. That's better than three
times the tractive effort of a conventon-
al diese! electric, and of one of the
principal competitve designs

The Ciass !90--that's the version
rnodified for North American USAQe-—
will be & fwe cylinder, compound, direct
drive locomorve. lis basic wheel config-
uraton will be a monstrous 2-8-8-4
with 16 64" drivers. Cross balancing and
adding weights to counter batance the
di‘;v%rs eliminates most all dynamic aug-
rment

Dual cab controls, with the second set
N 2 cab al the rear of the tender, will
permit this unii to travel in either direc-
aon,

70 give 40.000 Ibs. of extre tractve
efiort at speeds below 25 moh. a steam
rurbine in the tender will drive electric
traction motors mounted beneath the
tender. One will be attched to each of
three single axle trucks. Tracticn motors
are electricaily interlocked 1o sw@y in
synic with one another, but not mechari-
cally joined.

The Ciass 130

NACL will use high sulphur [linois #4
coal. To reduce the sulphur content t©o
acceptable levels Deem plans to ernploy
the Lurgie process. The first step of this
cleansing technique invoives the mine

it's more costly in the
raidrcad environment
to extract BTU values
from coal than it is
from diesel oil.

mcwh removal of any visible sulphur;
up to 80 percent reductions are possible
through grinding and crushing. The re-
maining pellets—about the size of a
large 7l or the last digit of a child's little
finger—-are blended with limestone. The
pellets are f{ed into the firebox by an
rutomatic stoker and bumed at about
2,500 degrees.

Erhaust stexm from a turbine-driven
inductadd arait fan in the smokebux sup-
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plies steam o aiv preheaters on each
side of the firebox——even when the Jo-
comotive is at & standstill. The fan pulls
tae preheated air over and through the
grate, ensunng complete combuston
zad eliminaidng smoke and cinders. The
systen  almost cornpleiely eliminates
scaling inside the botler and cuts boiler
repair by up to 80 percent

“From there the steam exheusts into
another turbine in the lender where the
condensing eystem is Incated,” explains
Seem. “lt's geared ¢ Crive fors to pudi
the air around the tubes o cool we
strarl. The exhaust swarit hor
tu:Dirie goas Into the he~vlars on boiny
sides of the tendsr whare .2 15 convertad
bisck into water.™

Coal 15 carried in th: fznder in a
closed bir. The Class 14Q can zarry up
10 45 tons of peilet-sized coal, says
Pveem, With an awxdlliary tender we
A go from Chicago to the West Coast
.36 niever wop.”'

Onz way *o sum up the net gain of 40
w37 of non stow improsements to the
0.4 era steam lwornoiies—at least as
tepresentad by HACL's adaptaton of
the Rnosen Tlavschel system—may b
this: “We use 15 lbs. of coal and 9.5
los. of water to dizvelop one hersepower
per hour,” seys Deem. "The old com-
pound 2ngires used 12p 12 3.5 Ibs of coal
ar.d 22 lbs. of water ¢ develop onc
horsepower per hour.”

D2em adds that tests of the engine in
Euroze show a net thermal efficiency at
the drawbar of 38 percent. By contrust
some of the latest generation diesels
claim io deliver 42 percent, a claim

Dezm says 15 “pure fiction,’

Leem now finds himseli in the same
npredicament as promoters of the ACE
30006—he needs a prototype o Drove
that it ali works,

fii5 asik may be consideratly easier
and cheaper than for Amaricen Cool
Entenpiises. Since his is a des.go basag
on the tadi~onal steam Jocomntve i
plans to retront & 1942 S, dusn 2-B--
thatis presanily in s2rvice o @ wasrt ling
wathoao. He esumates cost 197 M r2ire
nt el be wboun oae milion Zofery ana
@2 six mionths 1o compliie,

Soms gue

£ra the new coal fired ste.m lecorno-
v ar alternztve e indiairy stanud
pursue? O course. Sill. guesions re-
mzin whethar zcal's §ix-tu-02 <ost nd-
vantege can voasind e host of rels ed
expenses. infrastructure cons sucn as
coaling facilifies, manpower traming.
dual inventeries and many mors.

Whai about those environmental
standards? Will coal fired lucomoltives
be considered swatienary or vehicuiar?
Wil} these standards be uniic:m netdon-
ally, or fragmented. as states, in a burst
of enthusizsm for New Federalism. de-
vise multipie—and perhaps confliciing
~-standards”

And whal about the matier of track
train dynamics? Given the enormous
weights cf the coal fired zherrative is the
industiy facing ancther 100-ton coal car
frasco?

Do the principles coal advocates ad-
vance to elimiate dynamic augrient
reza!?; work? The jointed rail common
four decadles ago ai least had some give

-..-i_. ..” -

IAST SHOW FOR COLIMBIR GORGE MODLL TAILRCAD CIUH

Tha Columbia Gorge Model Railroad
present quarters beinre baginning
oAl show 4

e Lran pwchased o make way Zor dhe

will not be @ m=dsl rel
present build.ing

Tha clab is locatex

Saturday (1lpm Sundavs) and lasts both days ancil :9

2 at 3403 florin

Clup woll present
2 pove Lo A nes

precent ¥ thr otue Dol

Sorkana Avenue,

for acdults ad 75¢ for ¢haldicen under 172.

‘ilie weekend cf November 5 arnd
steam locomutives pulling che
Jiesel locamotives will share
cperate over 25 scale miles of track on the
model includes sane 80 thousand feet of electrical wiring along
irdustrail campleces, a hydroelectric dam, rivers and sountains.
s30uNa

tlhieatrical lighting and

7th will bz the 211 =
many freight amt passqng:zs Loaines.
the vorklcad the olher tvw weskends.

effeccs to helip dramalize

Che o IEsY pgintic
bral lean.

20x55 ot radiveoad anpire

every 39 feet. aria looh a1 the Leating i
tovk as these heawy side reds A un-
sprung drivers detivered their ei.oime Ls
nammei-like humps with each turi of
the drive whrel What happen: on the
continnous welded rail in comn.on 113
today? Thumn thump, thump! Agenst
sitler pack thai of yasieryeer, oi the
concrate des of eoming years?

Mone i this is 10 assert the reincare -
:hn of the ol fachicned steam Incomo-
H.u o adfue | or won't work. Ajter
al‘ 3) ')(‘l ic:ma'r,..r. 25 of the Romcen-
rlen 11 5ErVCe overtias.
Cm frad i LOmGIV2S Moy et 1 the
ey and free v o iroed industry frosa
el feane on n.)pmizzrl, petreloum
Lased wr ! Eaiher, it & o suggest ¢
s racanokagy contronts @ vastly driec-
ant oanvironmeam then it 12ft €0 Cears

ago. TN
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in these r.iavs of hich
interest rates guantuy
leaps in efnf:zenc:s@s
carry with them
quantum leayps in
COosts.
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Lue o the move there
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