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Moro .,~ stle Cu rve, One Mile from Atchee; 66 Degrees ' on a Grade of 71/z Per Cent 

·- .... t a 

ear Moro .stle Curve Looking T oward Atchee 



Narrow Gauge Articulated Locomotive 
FOR THE 

\ Uintah Railway 
An art icle describing the Uintah Railway was published in BALDW IN LOCOMOTIVES for Julx. 1923. 

The present article deals particularly with the most recent moti\'e power developments on this excepiionally 
interesting rai lway. , 

It is a pleasure to acknowledge the courtesy of the Railway Company in furnishing information 'and 
photographs for use in the preparation of th is article.- Eo1rnR. 

H~ intah Railway is a line of three 
feet gauge, extending in a northerly 
direction from Mack, Colorado, a 

point on the Denver & Rio Grande Western 
Railroad , to Watson and Rainbow, Utah, 
a distance of 63 and 70 miles respectively. 

One of the 0- 6- 2 Type Tank Locomotives, Built by The Baldwin 
Locomotive Works, 1905 

Cylinders ' 13" x 18" Weigh t, total engine 6 ,6'1tl lb. 
Drive<S, diam. 34( Tractiv~ force 13,70) lb. 

-... l 
The roa.d was: built in 1904 for the specific 
purpos . of tr~nsporting a form of as phalt 
comrTI.. ... rcially kno n as "gilsonite,'' which 
is ~.ine( in the vicinity of the mtah 
M. JJYtai1rs in U:ilah. Gilsonite is exten­
si· ~ ly u d in r 'e preparation of paints, 
varnis es arid i . ulating :m.aterial, anEi in 
prepar d roofing and floo r! coverings. It 
is a h (iro-carbo1,11 in charC;J.cter, brittle in 
structt.( , int'ense iy black i'n color and of 
the spe-'·!fic gravif of water.• In the United 
s· ates its oceurrence is confined almost 
entirely to the Urntah Bas.in. 

The, chief problem in building the Uintah 
Railw.ay was to cross the Roan or Book 
Plateau, a high ridge which separates the 
valley of the Colorado River on the south, 
in which Mack is located, and the Uintah 
Basin ' lyinp. to the north. This ridge i~· 
crossed, a., Baxter Pass, at a maximum 
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elevation of 8437 feet above sea level , or 
about 3900 feet above Mack. From Mack 
to Atchee, Colorado, where the shops of the 
railway are located, the distance is 28.3 
miles and the rise in elevation 1884 feet. 
The steepes't grade on this section of the 
line is 2.90 per cent. From Atchee to 
Baxter Pass, at the summit, a distance of 
5.9 miles, the total rise is 2012 feet, and the 
grade for the greater part of the distance 
7.5 per cent. The line descends thence to 
Wendella, a-. d istance of 6} miles, on an 
almost con tinuous arade of 5.0 per r .!nt. 
Continuing from Wendella t..) \\ atson , 62. 
miles from Mack, the grade is descending, 
and varies between the limits of 1.10 and 
3.34 per cent. 

In a distance of 12 miles, whi:h in ludes 
the steepest grades on the line. ·ther~ are 
233 curves, varying from L,. to 66 degrees. 
The grades are compensat ... d a on the 
66-degree curves the rails arc spread " -inch. 
The greater part of the line i Ia.id with 
rails weighing 60 pounds per yard. 

The intah Railw1y is a common carrier, 
h2ndling both freight and pa enger traffic, 

Consolidation Type Locomotive. Ori~inally Built by The Baldwin 
Locomotive Works in I , and Purchased by the 

Lintah Railway in 1917 

Cyiind•rs !6• x 20" Weigl t. •~ • ' :ne 70.800 .o. 
Drive s, diam. 37" Tract ·ct 20 600 lb. 
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Rainbow is at the terminus of a branch which leaves the m ain line at Rainbo\\ J unction. Grades are , 
elevations at stations, and distances from Mack, are noted. 
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Ri~ht and Left Hand Views of the New Articulated Locomotive 

Cylinders ( 4) 15" x 22• Tubes, diam . 5%'&2" 
Drivers, diam. 42• " number 5%". u; 2•. 146 
Boiler, diam. 64" " length 18' O" 
Steam pressure 210 lb. Grate area 37.4 sq. ft. 
Firebox 106Ys" x 66)4" 

and operating under exceptionally difficult 
conditions. Representatives of the Inter­
state Commerce Commission, who visited 
the property in July, 1924, pronounced it 
the most difficult operating proposition they 
had ever seen. The motive power, previous 
to July, 1926, consisted of six geared and 
seven direct connected locomotives. Of 
the latter, two are of the 0- 6- 2 type with 
side tanks and are used chiefly in passenger 
service; while three are of the Consolidation 
(2-8-0) type, and two of the Mikado 
(2-8-2) type fo r freight service. The 
geared locomotives handle freight traffic 
over the steep grades between Atchee and 
Wendella, while the Consolid.,tion and 
Mikado type locomotives handle these 
trains on the lighter grades. I ach pas­
senger locomotive can haul one coach, 
weighing 35 tons, over the T~ per cent 
grade without assi 1 tance. 

In July, 1926, The Baldwin Locomot ive 
Works deliv,·red to the Uintah Railway a 

Water heating surface 
Superheating surface 
Wheel base, rigid 

" total engine 

2100 sq. ft. 
505 sq. ft . 

7' 8' 
38' 3' 

Weight on drivers 
" total engine 

T ank ca pacity 
Fuel 
Tractive force 

I .500 lb. 
136.300 lb. 

IC •• gal. 
9000 lb. 

4~ . 100 lb. 

high pressure articulated locomoti\'e of the 
2- 6-6- 2 type, which represented a reat 
increase in hauling capacity O\'er any loco­
motive previously used on the llT'Je. It was 
largely due to the foresight and \\·ide 
experience of Mr. L. C. Sprague, General 
Manager of 1- he intah Raih\·ay, that this 
locomotive wa purcha ~d , a it wa a 
rather bold experiment in \'ie\\. of the 
unusual conditions whi h the eno-ine \\ a 
expected to meet. The re ult o fa r ha e 
entirely ju tified the tep: hut before 
referring to the ser ice ren ered, the loco­
motive itself will be descri e . 

Thi locomot ive de elop a tracti\'e force 
of 42,100 pounds; and with 19-!, - pound 
on dri iQ?g wheels, the ra tio of adhesion i 
4.62. The a\'erage load per driving axle i 
approximately 32,400 pound ; and 82 per 
cent of the total weight including the supply 
of fuel and water, is ca rried on the drivers. 

In view of the exces i e curvature on 
the line, the design of the running gear of 
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this locomoti e was given most careful 
consideration. The arrangement of the 
frames is in all respects similar to tha t used 
on Baldwin Mallet compound locomotives. 
The radius bar connecting the front and 
rear frames is attached to the former by a 
horizontal pin, and at its rear end has a 
ball jointed connection with a vertical pin 

The boiler is supported on the front frames 
by a ingle sliding bearing placed between 
the -e ond and third pairs of driving wheels, 
and des igned to permit a rocking movement 
in a ertical plane. There is a rigid support 
at the cylinder saddle of the rear engine, 
and the firebox is upported on sliding 
hoes at the front and back. 

The boiler itself requires no 
special comment. It is of the 
straight-top type, with a sloping 
back head and roof sheet. The 
firebox extends over the rear driv­
ing wheels and contains a Gaines 
bridge wall. The fuel used is a 
good grade of bituminous coal, 
and the grates rock in four sec­
tions, and have drop-plates at the 
back. 

T he dome is centrally located 
on the barrel, and an internal 
dry pipe leads forward from the 
throttle to the smokebox. The 
superheater is a type "A," with 
24 elements. Live steam is con-The New Articulated Locomotive on the 66-De~ree Curve and 7Y, Per Cent 

Grade at Moro Castle 
veyed from the header to the rear 

cylinders through two external pipes which 
pass out through the top of the smokebox, 
and are heavily lagged. Just above the 
steam chest these pipes branch, and the 
branches unite in a single flexi ble pipe placed 
on the center line, which conveys live steam 

whicH is seated in the bq.ck cylinder saddle. 
This construction provides ample flexibility 
in both a ·borizontal and vertical direction. 

The leading truck is of the Economy 
constant resistance ty~e, . with cast steel 
frame and outside iournals . The load 
carried by the forward 
equalizer' is transferred to 
the truck frame through a 
single rocker placed on the 
center line. This truck is 
designed toswing6% inches 
on each side, and is equal­
ized with the driving wheels 
of the front unit. 

The back truck is of the 
Del ta type and is equal­
ized with the rear group of 
drivers . The locomotive 
frames are supported on 
the truck frame through 
two constant resistance 
rockers, . whose centers are 
9 feet 6 inches apar.t trans­
versely. There is. practi-

Pushln~ Empties for the Mines up the 5 Per.Cent Grade Between 
Rainbow Junctioh and Rainbow 

cally no overhang at the rear end, so that, 
while ample flexibility is provide.d, the frames 
are very sta.bly supported. The driving 
wheels of the middle pair in each group 
have plain tires. 

to the cylinders of the front~ unit. The 
exhaust from the rear cylinders is conveyed 
forwa rd to the smokebox through external, 
rigid pipes; while the exhaust from the front 
cylinders passes , through a flexible pipe, 
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water in two rectangular 
side tanks, which are 
placed as low as possible. 
The tanks are connected 
by a transverse equalizing 
pipe, placed at approxi­
mately mid-length . T he 
rear end of the locomotive 
is so constructed that a 
separate tender can subse­
quently be used, should 
this prove desirable. 

Pulllng Ou t of Thimble Rock Mines, on a 7 ¥.l Per Cent Grade and 66-Degree Curve 

Combined automatic 
and straight air brakes are 
applied to all t he driving 

wheels , and the Le Chatelier brake is 
applied to the cylinders of the rear engine. 
Air is supplied by two 972-inch pumps which 
are mounted on the forward deck plate ; 
and there are two air-drums, placed right 
and left on top of the water tan ks. 

which is placed on the center line. The 
nozzle in the smokebox has a central 
circular tip through which the front exhaust 
is discharged, and two semi-annular tips fo r 
the exhaust from the rear engine. 

The steam distribution to all the cylinders 
is controlled by 8-inch 
piston valves, which are 
set with a travel of 5 
inche s and a lead of 
Ys-inch . The steam lap 
is i g-inch, and the exhaust 
lap zero. 

The valve gears are of 
the Walschaerts type, and 
are con trolled by a power 
reverse mechanism. The 
front and back reverse 
shafts are connected by a 
jointed reach rod, which 
is placed on the center 
line of the locomotive. 

East Bound at McAndrews Station , Hauling 250 Tons on a Grade of 5 Per Cent 

The boiler is fed by one non-lifting and 
one exhaust steam injector, the latter being 
placed on the right-hand side and receiving 
its steam supply from the exhaust of the 
rear cylinders. The fuel supply is carried 
in a box placed back of the cab, and the 

Sand is delivered in front of the leading 
drivers from a rectangular sandbox placed 
on the forward deck plate; while a box 
placed over the boiler supplie and to the 
front and rear drivers of the ack engine. 

Each un it is equipped ,,·ith a mechanical 
force feed lubricator, 
having four feeds which 
lead to the cylinders and 
steam chest . The air 
pump cylinder are lubri­
cated by a ingle-feed 
bull's eye lubricator. 

· East Bound with a Train of Ore, Rounding a 66-Degree Curve at Mile Post 39 

Owing to the swing of 
the front cylinders when 
traver ing sharp curves, 
it was found impracti­
cable to apply a manually 
operated cylinder cock Th is picture was t: ken from the rear end of t he train 
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rigging; and the cylinder cocks, therefore, 
are operated by air. 

This locomotive has a height over all of 
14 feet 2Yz inches, and an extreme width of 
10 feet 1 inch; while the length over the 
outside faces of the front and rear bumpers, 
is 45 feet 8 inches. These are very liberal 
dimensions for a locomotive of only t_hree 
feet gauge, but in service the locomotive 
has proved more stable on the track than 

about two miles , where they are assembled 
into trains for movement over the mountain. 
Conditions at Thimble Rock mines are 
particularly difficult owing to the combina­
tion of 7.5 per cent grades and 66 degree 
curves, and the short haul work here was 
formerly done by the light tank locomotives 
of t he 0- 6-2 type. 

From Wendella to Baxter Pass, on the 
ascending grade of 5 per cent, the new 

Stopplnl1, for Water at Columbine on the 5 Per Cent Grade, East Bound 

locomotive handles as 
much tonnage per train as 
two of the geared locomo­
tives, and makes the run 
in a li tt le more than half 
the time. While it is as 
yet too early to quote 
exact figures, it is evident 
that th is rep res en ts a 
great reduction in the 
operating expe nse per 
train mile, as well as a 
reduction in overtime and 
a considerable increase in 
the track capacity of the 
line. Furthermore, it is 
expected that the main­
tenance expense of this 

This locomotive, No. 30, is the 
heavier of the two Mikados (2-8-2 
type) in service on the road. l t was 
built by The Baldwin Locomotive 
Works in 1911, and has 19" x 22" 
cylinders and 40" .drivers. The total 
weight is 145,000 lb ., with 116,000 
lb . on drivers, and th e .tractive force 
is 30,300 lb. 

•·' 
~ 

Loadinl1, a Train with Gllsonite at Pl11,eon Toe Mine, Rainbow 

any of the smaller locomotives m use on 
the road. 

The new locomotive is at present ope­
rating on the northern section · of the line, 
between Baxter Pass, at the summit of 
the Book Plateau, and the mines in the 
vicinity of Watson. The locomotive hauls 
cars loaded with gilsonite from Thimble 
Rock mines to Rainbow, a distance of 

locomotive will be less than that of one 
geared unit. 

The locomotive has full y demonstrated 
that it can be safely operated on the severe 
grades and curves between A tchee and 
Baxter Pass on the south side of the moun­
tain, showing the same increase in speed 
and hauling capacity as on the north side. 
In fact, the management of the railway has 
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in view the eventual replacing of practically 
all the older locomotives, both geared and 
direct connected, with locomotives of the 
articulated type. 

The tonnage rating of the new locomotive 
on various sections of the line is as follows : 

LOCATION 

I 
MAXI MUM I 

GRADE TONNAGE 

PER CENT 

Mack to Atchee 2 .9 525 
Atchee to Baxter Pass 7 .5 145 
Watson to Dragon 1.10 1150 
Dragon to Wend ell a 3 .34 525 
Wendella to Baxter Pass 5 .0 240 

These tonnages are approximately double 
those assigned to the heaviest geared loco­
motive, and 75 per cent in excess of those 
assigned to the heaviest direct connected, 
non-articulated locomotive, which is of the 
Mikado (2-8-2) type, as illustrated on the 
opposite page .. 

The experience of the Uintah Railway is 
confirming that of a number of Jogging 
roads in the orthwest, where, in spite of 
exceptionally difficul t operating conditions, 
direct connected articulated locomotives, 
suitably designed and intelligently handled, 
are proving the most efficient type of motive 
power on their respective lines. 

A View n ear Ra inbow M ine 


