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CALENDAR OF COMING EVENTS 

MAY 15, 1970 

JUNE 20,21'1970 

JULY 10, 11, 12, 1970 

AUGUST 9, 1970 

LABOR DAY WEEKEND 

THIS ''N THAT 

Regular May meeting of Pacific Northwest Chapter. 
See inclosed flyer for meeting details. 

Railcon 70 at Victoria, B.C. Climax #10 under steam! 

Annual Oregon Trunk Railway Mixed Train trip. Details 
in the June issue of the Trainmaster. 

"Skandia Limited" specia l train to the Scandinavian 
Festival at Juncti on City, Oregon. This is the Chapter's 
only public, money raising excursion of the year. 

National Convention of NRHS at Charleston, South Carolina. 

If you think you hav� troubles, listen to the Union Pacific's. UP crews are 
presently cleaning out the last remains of a wreck in the Portsmouth Tunnel in 
North Portland. About 10 cars of a southbound freight derailed in the tunnel 
on April 22 and by April 28th the wreck had not been cleared. Northbound freight 
trains have been using a variety of routes to reach the porth main one of which is 
to route them across the S teel Bridge and over the BN lirie. Regular eastbound 
tonnage has been using the Gulch line • • • • • • • • • • • • • • • • . • • • • •  As of April 24, 1970 
the following SP&S units on the Portland Region. have been renumbered but not re
painted into BN Casca.de Green. The new numbers have the small letters "BN" under 
them to signify the renumbering: 

SPS 25 toBN 937 
SPS 311 to BN 4251 
SPS 323 to BN 4261 

ALCO S-2 
ALCO C-425 
ALCO C-425 

SPS 802 teBN 9752 EMDF-3A 
sre 863 to 'aN 4114 ALCOFA-l 

• . . . . . . . . . . . . • •  Burlington Northern has leased 20 Southern Pacific ALCO C-62B 
and c-630 locomotives. Ten are presently in service on the Cotton Belt between 
St. Louis and Pine Bluff and are in SP 7ioo and SP 7800 series , and ten are 
stored at Houston. Units will be forwarded about Mly 1st from ei ther St. Louis 
or Houston to Vancouver , Was�ington, on BN, where they will be aSSigned for 
maintenance, releaSing other BN units, probably EMD power, for ot her BN regions . 
These units will join the already extensive former SP&S ALCO fleet presently 
maintained at Vancouver (Ed Berntsen} • • • • • • • • • • • • . • • • • Ex- Northern Pacific RS-ll's 
spotted in the Portland Region of BN. Some more power forALCO heaven in Vancouver • 

. . . . . . • • . . • . • • •  • • Parts of Union Station getting '; J:6int • • • • • • • • Union Station has 
been deS ignated a historical landmark building of Portland and as such any alter
ations to the exterior of the building must be cleared with the advisory committee 
of the historical landmarks group •• • ••• • • • •  Southern FS.cific "Cascade" up for three 
times a week schedule between Portland and Oakland............. , 
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The May meeting of the Pacific Northwest Chapter, National RaHway Historical Soceity will be held on �\:ay 15th at 7:00pm. The site is the Kopper Kitchen 
North, 3401) Portbnc! Rd., Sljlem. Buffet dinner will stp.rt th� evenings activit�es followed by a pl'o;':;7.'�m 0;0 Rlice� and movies. Br�ng your vrife/girlfriend and soend 
a pleasent ewmin3 brin�.l.ng ti)gehter our SC'llem al�d Fort.land members. Fer mor� 
informl'ltion csH f.oger FhHlir.,s at 2S2�7691 or John H'Jllovlay at 651+-5807; also call these Im:rIH�rs for reservations. Call early so we will have a good idea 
as to attendance. 

.sECOND SECTION 

To reach the Ko�per Kitchen North at 3400 Portland 
Road tekc the first Salem exit from Portland and 
look for it on your left • 

RAILCON 70 will be held June 20 and 21 at Vi�toria, British Co1umhia. Saturdayls 

activities will include st��m ga��ed engines at the fo=�st museum at Duncan, BC. 
A banquet on Satrt:day ev"ning will round out the clayls activiti�s. Sunday will 
feature steam aga.in with a trip behind Climax #10 (ex-Hillcrest Lumber Company) 
Write to Room 1 Udon Station for a flyer describing the two dayl s activities 

and cost of the events. 

Carolina Special 

As part of the nC".ti.onal convention of the National Ra ilway Historical Society 

over Labor Day 1970 will �)e a fipecial t=ain from Washington, D.C. to Charleston, 
South Carolina pulled l1.iP�r't by Southern steam e�1.�i.n� fl'+501. A connection ';Jill 
be made vTith t��.s train b:om ?ortland sponsored by the Pad_fie Northwest Chapter. 
The trip will feature 51�('pj.r.g car. space on the "North Coast Limitedll, "Capitol 
Limited" and on theIlCaroHn.'\ Speciaillitself. Return f1�om the convention will be 
,')1: the Penn Central I s H·;u·o t:'r:ers and ex-NYC 1120th C�ntl.n:y Limitedl'• The trip 
�d.ll conch,de ,�it:h a r.('!;�rn from Chicago on the IIEm!Jir� Euild�r". Total co�t 
�"hich includes 02als, hotel, sleeping car space , parlor on the Metro and co:wention 
events wili be around $600.00 from Portla.nd. Additional detailf; will be mailed 

in the neaL future. 



THE TRAINHASTER - MJ\Y, 1970 

THE ELECTRIC RAILWAYS OF THE TUALATIN VALLEY 

By the year 1900 the Tualatin Valley had grown with the influx of 
settlers attracted by the level, fertile farm lands in close proxim
ity to Portland markets. Hillsboro. and Forest Grove became its two 
largest towns, with other villag�s such as Beaverton and Tualatin 
gaining population every day. With such population growth, an effi
cient transportation network had to be built to connpct the towns or 
the Valley to the city of Po-rtland. The first connections betHean 
the town s were wagon roads and horse trails, which lad into Portland 
by way of Canyon Road. The public, hO'lloleVer, demanded something 
better than the wagon roads and soon railroads were projected through
out the Valley. The Souther'n Pacific had built a line to Corvallis 
by way of Hillsboro and they soon extended a line to Forest Grove to 
connec t that city with Portland. By 1912, the Southern Pacific had 
built to Tillamook under the name Pacific Railway and Navigation Co. 
After service hado been operated for several year s under the PR&N nrume, 
the SP incorporated it into their o'llom system. 

Other railroads operated in different parts of °the Valley and included 
such lines as the Willamette Valley & Coa s t which ran 0 out of Cherry 
Grove and the Oregon Central which began its journey in Portland and 
travele� south out of the city and into the Valley. The Southern 
Pacific gradually managed to acquire most of these lines and connected 
them to form their railroad down the Valley. 

Around the turn of the century the electric interurban raihTay was 
being developed in the East and Middle Hest. It was natural that it 
should spread to the West and Oregon in particular. The electric 
interurban railway had several important features which enabled it to 
compete with the already establishe'd steam railway. The most import
ant was frequent service since single electric cars could be operated 
profitably which made many trains possible. Also, the labor costs 
were IoN' since usually only a two-man crew was nec essary to operate 
the electric cars. Other features included cleanliness (no soot and 
clnders to dirty the passengers) along with ofa'ster schedules than the 
steam .trains. io 

In the early 1900ls several ventures were talked about to project an 
electric railroad into the Tualatin Valley but nothing came of them. 
Around 1905, the W.S. Barstow and Company of New York began talking 
of building an electric railway from Portland to Eug ene and south. 
This railroad was to be called the Ore gon Electric and it was to com
pete with the Southern Pacific steam lines in the area. Unlike many 
of the electric railway scheme s , this one actually began constructionl 
By 1908, the line had built to Salem and in 1908 the branch line to 
Forest Grove was completed. In 1910, hOlvever, the road was acquired 
by the Spokane, Portland and Seattle Railway, which was in turn o��ed 
by the Great Northern and Northern Pacific. The two great figures 
in American railwa.y construction in the \-lest were at battle once again. 
The battle between Mr. Hill (Great Northern) and Hr. Harriman (Southern 
Pacific-Union Pacific ) moved from California to Oregon and finally 
ended in the construction of the railroad up the Deschutes River Canyon • 
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In a few weeks after construction of the OreBon ElectrIc, th�1 had 
Managed to take quite a few passengers from the Southern Pncific 
which did not make the SP very happy. They countf)red by 'ntarting 
to electrify their steam trackage, and the war was onl 

Rather than try to comment on the total struggle betHeen those tHO 
railways, it is probably better to traoe the development of eEl.ch 
apart from the other. Included will be other electrio lines which 
operated in the Tualatin Valley. 

The Oregon Eleotrio Railway 

The OE was the largest interurban system in Oregon wlth over 130 
miles of tr aokage on the mainline and over 50· in branch lines. The 
line operated through the middle .. of the Tualatin Valley and to the 
we stern side of the valley VITi th servioe to Fore st Grove. It CB.r
ricd passengers into Portland and hauled farm produce to market. 
Along with connecting the more. important towns of the Tualatin Valley, 
it also operated oonnnuter servioe from Tualatin into Portland. 

'-.Then the Oregon Eleotrio was built, it was equipped with some of 
the finest electrio interurban rolling stook ever built. They rep
resenteq. the "eleotrio pullmanll style of the 1900's, Hith their 
ornate wood1,.rork, graoeful semi-empire ellipses over windows and in 
the olerestory, and dark green paint outside. Before the acquisi
tion of the line by the SP&S, the cars were painted in orange - a 
familiar· traction color in many places. The SP&S soon changed that. 
A respectful dark greenish black oolor gave them,dignity and standing1 

The original rolling stock of the Oregon Electrio consisted of: 

14 Combines (3/4 passenger, 114 baggage ) 

77 Express and baggage cars 

77 Freight cars 

2 Freight locomotives. 

Of the 14 coaches, eight were built by the Jewett Car Company v.lhile 
the rest of the coaches and the express cars were built by the Niles 
Car Company of Niles, Ohio. The general dimensions of the cars 'VTere: 

Length - 57 ft. 8 inches 
Height - 13 ft. 10 inches 
Height - 50 tons 
Seating Capacity - Main Compartment - 38 

Smoking Compartment·- 16 
Seats - Furnished by Heywood Brothers & Wakefield Company , 

Main Compartment - Dark green plush 
Smoking Compartment - Dark green rattan 

Interior - Mahogany rubbed to a dull finish. Ceilings em
pire style, done in green and gold, and all 
windows glazed in heavy American plate glass. 
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The Oregon Electric also bought two parlors cars for sorvice down 
the 'run.llltin Valley. These t1t10 were named the "Sacajawea" and the 
"Champoee;" and were some of the very few parlor-observation cars 
built for interurban rallroads. Thus, the Orol3on Electric offered 
refined elegance to patrons in order to lure them from tho Southern 
Pacific trains. 

In 1913 in anticipation of an extension from Eugene to Callfornia 
(which was never built), the Oregon Electric added sleeping cars 
to its growin g fleet of equipment. The Electric Raihi8·Y Journal 
describes the sleeping cars for the Oregon Electric and says: 

The sleeping cars for the Oregon Electric Railway are 
finished in side in handsomely figured mahogany 1"ri th in
laid lines and marquetry figures in neat design. Floor 
covering in the main compartment is \lTilto n carpet, the 
seats are upholstered in figured frieze plush and the 

. trimmings throughout the cars are statuary bronze. The 
ceilings are decorated in green and gold. 

Probably this represents the height of elegance on any interurban 
electric railway in the United States. 

The Oregon Electric also carried freiGht 1-,hich it interchanged \-lith 
the transcontinental railroads at Portland . The goods produc ed 
in the Tualatin Valley were shipped throughout the 1rJe st and found 
markets in the East. Lumber mills grew up along side the track to 
process wood for the building industry in Portland. The Oregon 
Electric was the lifeline for many parts of the Tualatin Valley 

.with goods and people moving bo th in and out. The OE hauled milk 
from the farms into Portland. Fruits and vegetables were carried 
in the express c ar s  for sale in the markets. Using the ne"1ly de
veloped refrigerator car , produce could be sent t:hroughout the 
Vest. The Tualatin Valley became the home of "sidewalk farmers". 
The se people lived in the Valley but \-l orke d in Portland. The OE 
offered c ommuter services to haul these workers from place s like 
Tualatin, Nasoma, Tonquin into Portland in the morning and out again 
at night. 

Passenger bus ines s on the line was seriously affected by the rise 
of the automobile and by bus competition. By 1931, commuter ser
vice betHeen Tualatin and Portland was removed because of the 
automobile. The service to Forest Grove "ras down to two trains a 
day by 1930 and e liminated by 1932. On Saturday, May 13, 1933, 
the last Oregon Electric passenger train was operated into Portland. 

But the end of passenger service didn't mean the death of the OE 
for freight business was good. While the road was never very profit
able, it contributed substantially to through-freight business, r..nd 
the los se s in part reflected unfavorable r ate divisions. 

In 191-1-5, the OE purchased six 1,000 h.p. diesel-electrics to end 
35 years of electric operatLon. Incidental to the change was the 
sale of the electric locomotives and more than 100 mi�es of trolley 
wire. Some of the locomotives were Bold to electric lines in the 



Bast Hhile three went to Vancouver, Brit:tsh Columbia, "There tHO are 
in operation today for the B.C. Hydro Authority. Some of thl3 pass
enger cars 'Here sold to the Pacific Great Eastern Rai.hruy in Brttish 
Columbia where they served for years before being returned to Ore con 
for use as coaches on the excursion trains of the VSP&S over the old 
United RailHays line from Banks to Vernonia. 

Today, the Oregon Electric is operated as a freight only branch of 
the Spokane, Portland and Seattle Railway (Burlington Northern) with 
little evidence remaining of the electrification and glory of the 
high speed interurban trains it once knew. 

The Southern Pacific Electric Lines (Red Electrics) 

One of the fell instances in the United States in Hhich a steam rail
road branch line was electrified and operated essentially as an 
interurban by the parent company was that of Southern Pacific's lines 
in the Tualatin Valley and the west side of the Vlillamette Valley. 
The decision to electrify these lines was prompted by the acquisition 
of the Oregon Electric by the SP&S and their extenslon of it to 
Eugene. Electrification was also a convenient way to replace the 
relatively unprofitable local steam trains. The success of the elec
tric lines in the Los Angeles area was another factor influencing 
the decision. 

Electrification of the t\vO west side steam lines was begun in 1912 
and in January of 1914, service was inaugurated as far as �fuitson 
on tT.TO lines, one directly via OS1.Jego, Tualatin, and Nev;berg (kno .... m 
as the East Side line) and the other via Beaverton, Hillsboro, 
Forest Grove and Carlton (West Side line). The second line closely 
paralleled the Oregon E1ectric's Forest Grove line. 

The equipment on the Southern Pacific's trains was very different 
from the Oregon Electric cars. The OE had wooden interurban cars 
Hhile the Southern Pacific had heavy steel cars. The Oregon Electric 
used a trolley pole for power collection while the SP used a panto-

, graph. ' 

The SP equipment was built to designs used in the San Francisco area 
and in the Los Angeles area. The cars were built by the Pullman 
Company and were all steel with c oncrete floors. They seated 60 
passenGers and weighed more than 100,000 lbs. which was very heavy 
for interurban equipment. They operated with pantographs and used 
1,500 volts DC. Their distinctive feature was the set of round 
'HindOl'Ts in the front of the cars. The cars with baggage compartne nts 
had three while coaches had only tHO. These quickly became lmoH'n 
as Owl Eyes. The cars were painted a dark red and the riders called 
them the "Red Electrics", a nickname t-thich has stuck with them ever 
since. The Red Electrics had RPO (rail post office) service and 
carried express. Service on the line varied in fre�uency on differ
ent sevnents 'of the line, the inner (Portland area) "segments saw 
commuter service while the other parts of the line usually saH but 
four trains a day. 
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Like other interurban linis, passenger service was adversely affect
ed by the rise of the automobile. By 1925, the total 103S on pass
enGer service had become quite large; in 1927, the Southern Pe�ific 
organized the Oregon Motor Stages to take over from the train ser
fice, and in 1929, announced that the electric trains would. be 
abandoned. The last electric train via Forest Grove operated in 
July of 1929 " .. hile the last electric tratn via Os't1ego operated on 
October �, 1929. 

Except for local switching i� Forest Grove, freight trains were 
never powered by electric �ocomotives. Two locomotives were used 
in Forest Grove after the Red Electrics were taken off until a city 
ordinance was passed to allow stearn locomotives to operate in the 
city. There was a switcher stationed at the electric operation's 
shops in Beaverton to move the cars around, and it occasionally made 
a trip into Portland to move some freight if the South�rn Pacific 
was short of steam power. 

After passenger service was discontinued, the cars went to the 
North'Hestern Pacific and the Pacific Electric, both California lines 
owned by the Southern Pacific. 

Today, the electrified trackage is operated as branch lines of the 
Southern Pacific and contribute heavily to freight car loading to 
the SP system. Only abandoned power houses crumbling near the track
age give mute evidence to fast electric service which once operated 
rver the trackage. 

" . 

SP "Red Electric" at Forest Grove 

(Continued next month) 7 
Oregon Historical 
SOCiety Photo 



BOOK REVI E}JS 

"The Ha i l road Comes of Age " 
Ma ry & Albert Langley 
Augus ta Chapt er . NRHS 
PO .  Box 725 , Augusta , Georgia 

April 1970 , $1 .00 

l''<jay 1 ( ; 7 0  

An exc ellent little booklet ( softbound) which tells in 2 5  pLges of the 
development of the S outh Carolina Canal and Rai lroad back in 1830 . Al
though far from an in depth his t ory of this fi rs t  long di stanc e rai lroad 
in the nati on . the booklet is readable and s eems to have its facts in order . 

Con s i derab l e  menti on i s made of the "Be s t  Friend of Charleston " , the fi rst 
steam locomot ive bui lt in the United S tates for actual s ervice . As a 1928 
repl i ca ( the original blew up in 1831) of this locomotive will perform at 
the 1970 NRHS convent i on ,  thi s  s ection is mos t timely·. 

In summa ry ,  a w ork done well which is certa inly worth the $1 .00 asking pri c e . 
Prof i ts from the sales go towards Augusta Chapter ' s  mus eum . 

* * * * * * * * * * * * * * 

"Railfan ' s  Guide to S outh Carolina " 
Augus ta  Chapt er NRHS 
PO Box 725 , Augusta ,  Georgia 
Mly 1970 , $ . 50 
Jumping aboard the list of thos e who are follOWing the lead of Wi s consin 
Chapter i s  Augus ta Chapter w i th this newest of guides . Eight pLges for $.50 . 
It w i ll be ava i lable from the same address as "The Ihilroad Comes of Age " 
about mid-May . S ounds like a must for conventi on goers . 

* * * * * * * * * * * * * * *  

"Ra ils · i n  the Mother Lode " 
Adolf Gut ohrl ein 
Kratvi l l e  Publicati ons 
Omaha . Nebraska 
$14 . 50 205 pLges 

When Adolf f i rs t  told m e that he was w riting a book on the railroads of 
Californ ia ' s  Mother Lode country my firs t  reaction was ''Why? '' . Two excellent 
b ooks "last of the Three Foot Loggers " (West Side Lumber Co . )  and "S i erra Fa i lway" had already been done and it . seemed to me that the area had already been covered to the n ' th degree . 
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It theref or came as a pleasant surpri s e  when "Rai ls in the Mother Lode " 
f i na lly show ed up and I di s c overed that Adolf had indeed turned up much new 
mat erial a nd hundredi of unpubli s hed photographs .  

A l ong w ith S i erra and West S i de coverage , Adolf digs into the Hetch Hetchy, 

Pi ckering Lumb er Co . ,  and Empi re City Ra i lroads . Wi th Wes t  Side Lumber at 

36 i nch gauge and Empi re City at 30 inch , the book has lots for the narrow 

gauge fa n . 

If the names Sugar Pine , Chi n es e ,  Hog Ranch Junc ti on , S our Grass ,  Hetch Hetchy 

and Jimtown aren ' t a part of your ra i lfan vocabulary , you ' v e  mis s ed alot and 
need this book t o catch up . On the other hand , if you have f ollow ed Pi ckering 
from Strawb erry to S oap Creek via Schottgen Pass , you can ' t  pa s s  thi s  one up 
s o  it gets you either way . This Motheri Lode Country was the last s tand of 
steam in California and as a result it became a Mecca for the logging and 

st eam pow er fans f rom all over the W es t .  For most of us , our vis its w ere too ' 
hurri ed and i nfrequent to develop a good acquaintanc e with the area and really 
determi ne what i s  was all about . This book nicely fills in this gap . 

The mos t s eri ous omis s i on in the book was the fai lure to update the text t o  
the pres ent time . The b ook was c ompleted about five years before i t  was finally 
pub l i s hed and the i nterim time saw the abandoment of Pi ckering ' s  railroad and 
a revival of a port i on of Wes t Side ' s as a touris t  line and a s cattering of the 
motive pow er throughout the Wes t . The book w ould have been much more satisfying 
had thi s informati on been brought up to date . 

The other s eri ous flaw is in s loppy proofreading Which has resulted in fre

quent mis spellings and a few rather s trange s ituations such as the photo 
capt i on of a ra i ltrack in California in lQ.21 ! . . 

The qua l i ty of photo reproducti on is s omewhat uneven, but for the mos t part 
i s  a c c eptable .  The s election of heretofor unpublished photos is w orth the 
pri c e of the book by i ts elf . Wai t  until you get a load of the Hetch Hetchy dam 
cons tructi on photos and s ome of the rai lcars that w ere us ed throughout the area ! 

The book c onta ins adequate , but again ,  outdated motive pow er ro s t ers of the 
pri nc i pa l  l i nes c overed . A w ell drafted , detailed map of the area is featured 
on the endpapers . 

One can not say that , as a his tory , this b ook is a satisfa ctory subs titute 
f or "La s t  of the Three Foot Loggers · and "Si erra " ,  yet if your interest in thi s 
area i s  only curs ory , i t  w ould b e  a . better bargin than purc ha s e  of the other tw o ( plus the forthc oming book on Hetch Hetchy) . For the s eri ous s tudy of thi s area , all b ooks w ould of c ours e b e  neces sary . My rec ommendati on i s  to buy " Ra i ls in 
the Mother Lode " as your f i rs t  acquaintance w ith the area . If you are as fas in
a t ed by the s e  lines and thei r geared loc omotives as the 'rev i ew er (and thi s  area 
c onta i n ed the la rgest c onc entration of geared power in the W es t during the l'40s 
and ' 50s ) ,  you will not be satisfi ed with less than all of thes e books .  

Jack M .  Holst 
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Quiz 

T he M a y  i s su e  of  Mode l R a i lr o ader 
c o nt a i ne d  a drawine that s h owed 
all the ma ,j or p art s of a s t e am 
l o c om o t ive . How we ll c an you i de n 
ti fy t he p art s wi thout t h e  an swer 
key ? An swer s elsewhere . in t hi s  
i s s ue . 
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WEIGHT -LOCOMOTIVE Ii TENDER ___ S55,700 Ib 
WEIGHT ON ORIVERS ____ _ _____ _ _ _  324.S00 .. TRACTIVE EFFORT ______ _ _ _ _ _ _ _ _ _ 76.200 ' 

Weight, totaL .......... 56.,000 lb. 
Weigh t on drivers .. . .. .  448,000 lb.  
Tractive eKort............ 85,000 lb. 

OUTLI N E S  A N D  D I M E N S IO N S' OF MALLET COMPOU N D  LOCOMOTI V E  WHICH IS NOW B EING U S ED ON TH E I;:H ICAGO, MILWAUKEE � 
ST. P A U L  RAI LWAY AND OF TH E E L ECTRIC LOCOMOTI V E  WHICH IS RE PLACING TH E MALLET TYPE 

Electric Locomotives 
The above comparison indicates that the electric locomotive has a hauling 

capacity one-third greater than the steam engine and tender of about the same 
total weight.  It has approximately the same weight per axle and is provided 
with a four-wheel guiding truck in place of two-wheel, requires no turntable as 
it  operates equally well in either direction, and, finally, eliminates the necessity 
for stopping to take on coal and water . 

The general data applying to the freight locomotives are as follows : 
' .  J 3000 volts Type of locomotive . . . .. . . . . . . . . . ... . . . . . . .. . . . . . . .. . . . . . .. . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . , . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. : . . . . . . . . . .... . . . . . ... . . . .  l direct current 

Length overaIL _ _ _ _ _  .. . . . . . . .. . . . . . . .. . · . .. . . .. . . .. . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . .. . . . . . . .. . . . . . .. . . ... . . . . . . . . . . . , .. . .. . . . . ... . . . . . . . . . .. . . 1 1 2  ft. 
Total wheel base._ . . .. .. .. .. . . . . . . . . . . . . .. . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . .. . . 1 02 ft. 8 in.  
Rigid wheel base . .. .. .. .. .. _ .. . . . . . . .. . . ... . .. . . .. . . . . . . . . . . : . . . . . : . . : . . . : . . . . . -. . .. : , .... . . . . . ... . .  � . . . . . _ . . . . . . . . . . . . . . ... : . . . .. . ... . . . . . . _ . . _ . .  .. . . . .. 10 ft. 6 in. 
Total weight. _ _ . ... . . .. _ . .. . . .. . . .. . . . _ . . . . . .. . . .. . . -.. . . .. . -. . .. -. ... . . . . . . . .  - . . -. ... -... . ... . . . . . . . . . .. . . . . . ... . . .  : . .. . . .... . . . . . .. . ... . . . .. . _ . . .. . _ .. .. _ .. _ .  S64,OCO lb. 
Weight on drivers. _ _ _ _ _  .. .. . ... . . . . . . .. . ... . . .. . . ... .. . . .. . . .. . . . . . . .. . .. � .. .. .. .. . ....... " . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . .. . . : . . . . . . ... .... . . .. . _ . . ... . .  448,000 lb. 
\Veight per driving axle . . .. - - .. .. .. . . .. . . .. . . .. . . .. - . ... - - - - .. . . ... . .. . _ . .  _ . . . . . . _ . . _ _  . .. . . .. . . .. . . . . . . .. . . .... ... . . . . .. . . . . . . . . _ . . . . . . . _ . . . . . .. . .. . . _ . . _ 56,000 lb . 
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��i::::: : : ::::::::=::::::::::::::::::::::=::::::::::::::::::::::.:::::::-:::':::::::'::::::: ::: : : : ::: .::: ::: ::: ::: ::: .::: ::: :::: S��:o lb. 

Diameter of guiding wheeL . . . . . . . . .. . . . . . . . . . . . - : . .. . . .. . . .. . . .. . . ...... . . . . . . .. . . .... .. . . . . . . . . .  - . . . .  - . . . . . .... . .. . . . . . . . . . ... . ... _ ... . _ _ _  . . . . _ . . . . . . . . . . . 36 in. 
Number of driving motors.. .. . . .. . . .. . . .. . . . ; . . . . . . . ........ ........ ... : _  .. . ... . . _ . . .. . . .. . . ... . .. . . . . . . .. . . .. . , .. . . : . . . . . .  _ .. � .. ... . . . . . .. . . .. . ... . . .. . . .. .. _ 8 
Total output (continuous rating)._ .. _ . . _ .. _ .. . . . . .. . . ... . .. . .  _ . . .. : . . . . . . . . . ... . . . . .... . .. . . .. . . . . . . . .  · . . . . . . . . . . . . . -.......... .. . . . . . . . . .. .. . . .... ... . . 3000 h.p. 
Total output (I hour rating)._ . . . . . . ...... . . .. . . . . . . . . . . . . . . . . . . ... . . .... . .. . ... . . .. . . .. . . . . . . .. . . .... .  - . . .. . . .. . . .. . . .. . . .. .. .. . . .. . .  - .. _ . . .. . . ... . .. . . .. ... . 3440 h.p. 
Tractive effort (continuous rating). _ _ _  . . .. . . . . . . . . . . .. . . . . . . .. . . .. . . .. . . .. . . ... . .. . . .. . . .. . . .. . . .. . . .. . . ... . .. . . .. .. .. . . . . . . .. . . ... _ _  . . . . . . ... . .. . . .. . . . 71 ,000 lb . 
Per cent of weight on drivers (tractive coef.)._ .. _ _ _ _ _ _ _ _  .. . . .. .. .. . . . . . . .. . . .. . . .. . . .. . . ... . .. . .. . . . . . . .. . . .. -... . . .. . . ....... . .. . . ... . . ....  1 5 .83 
Speed at this tractive effort at 3000 volts _ _ _  . . ... . . . . . . . .  � .. . . .. . . .. . . .. . . . .. . . .. � . . .. . . .. . . . _ _  ... . . .. . . .. . . .. . . .. . . .... .. . . .. . . .. . . .. . . .. . . ... . .. . . . 1 5 .75 m.p.h. 
Tractive effort ( I  hour rating). _ ____ .. .. . . _ .. _ .. _ .. .. . . .. . . ... . .. . . .. . . .  _ . . .. . . ... . .. . . .. . . . . . . . _ . . .. . . .. . . .. . . .. . . .. . . .. . . .......... . . .. . . .. . . .. . . .. . . . 8 5,000 lb. 
Per cent of weight upon drivers (tractive coef.). _ _ _ _  . . .. . . . . . . .. . . . . . . . . . . .. . . .. . . .. . ... . . .. . . .. . . . .. . .. . . .. . . .. . . .. .. .. . . .. . . .. . . .. . . .. . . .. . . . 19 
Speed at this tractive effort a t  3000 volts. _ _  .. _ . ... . . . . . . . . . . . . . . .. . . .. . . .. . . . . . . _ . . : .. . . . . . . ... . . ... . . . .. : . .  � . . .. . . _ . . .. . .... . .. . . .. . . .. . . .. . . .  1 5 .25 in.p.h. 

The s ame type of locomotive is used for both passenger and freight service, . 
the only difference being the gear ratio which is 4. 56 for freight and 2.45 for 
passenger serVIce. . 

._. _ .. -- - -"'- ''1 

. - ' - .-�. - ct�ic com�?! __ \ . "  General DoJ-e ;' A page from 12 october 1915 . I . 
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