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Description

Great Northern Railway Steam Locomotive No. 1355, rebuilt by the Great Northern Railway in 1924, is
unigue in steam locomotive technology and steam railroad operations. The railroad, under the direction of
its mechanical department, chose a distinct class of ten wheel-style steam locomotives to rebuild into the
new twelve-wheel, Pacific-style that had the latest steam technology of the times. Included in this National
Register nomination is the sole surviving locomotive of fifty-two steam locomotives that underwent this
conversion by the Great Northern Railway’s mechanical department.

Great Northern Railway Steam Locomotive No. 1355 is a medium Pacific-style locomotive with a (4-6-2)
wheel arrangement of four pilot wheels, six driving wheels, and two trailing wheels. The locomotive is
located in Sioux City, lowa at the Milwaukee Railroad Shops Historic District. Since it was originally
constructed in 1909, the locomotive underwent one major reconstruction in 1924; and is currently under
restoration to an operating condition.

In 1924 the locomotive was rebuilt from a smaller (4-6-0) wheel arrangement of four pilot wheels, six
driving wheels, and zero trailing wheels, and had new engineering steam technologies added to the
locomotive including a Belpaire boiler, superheated steam, and various other steam appliances. (Much of
it's original 1909 construction still exists, including the boiler barrel, smoke box, and cab.) The locomotive
retains its original 1924 rebuilt appearance and continues to reflect its historical association with steam
technology advancements, the Great Northern Railway and the nation’s railroad heritage.

The locomotive is constructed of steel and iron. The locomotive’'s cab is constructed of steel, with interior
tongue and groove woodwork in the floor and walls. Glass is used in the locomotive's windows,
headlights, and steam gauges and valves. The locomotive’s whistle, bell, throttle appliances, and wheel
bearings and bushings are constructed of brass.

Tender 1451 was added to the locomotive in the 1940's when Engine 1355 was placed into freight
service in Minnesota. Tender 1451 is a standardized tank-tender design that was assigned to freight
service locomotives so that locomotives could be quickly identified as “in freight service.” The tender was
constructed by the Great Northern Railway (ca. unknown).

Both the locomotive and tender are suffering deterioration from twenty-nine years of outdoor exhibition
(1955 — 1984) as a historical landmark commemorating Sioux City’s growth into the nation’s tenth largest
railroad center during the first three decades of the twentieth century. The locomotive is being restored to
an operating condition under CFR 230 of the Federal Railroad Administration (FRA) rules governing the
restoration of historic steam locomotives.

Once restored, the steam locomotive and tender will be placed on permanent exhibition as an interpretive
artifact within the roundhouse building at the Milwaukee Railroad Shops Historic District. During special
events the locomotive will be operated for the purpose of pulling special excursion/passenger trains in the
Midwest and Pacific Northwest.
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Great Northern Railway Steam Locomotive No. 1355 and Tender No. 1451
Sioux City, lowa

¢ Originally Great Northern Railway Steam Locomotive No. 1020
Original Builder: Baldwin Locomotive Works Builder's No. 33908
Original Building Date: 1909
Great Northern Railway Locomotive Class: E-14 Ten-wheel Style Locomotive
Wheel Arrangement: 4-6-0

¢ Rebuilt at the Dale Street Shops of the Great Northern Railway (St. Paul, Minnesota)
Rebuild Dates: 02/19/24 — 05/29/24
Great Northern Railway Locomotive Class: H-5 Pacific-Style Locomotive
Renumbered to Locomotive No. 1494
Wheel Arrangement: 4-6-2

¢ Renumbered to Locomotive No. 1355 on April 10, 1926

» Disposition (per Great Northern records): Placed on exhibition at the Municipal
Auditorium, Sioux City, lowa, on July 14, 1955

Current Owner: Siouxland Historical Railroad Association, Sioux City, lowa

Previous Owners: Great Northern Railway (1909 - 1955)
City of Sioux City, lowa (1955 - 1984)

Current Condition: Under Restoration
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Specifications for

Great Northern Railway Steam Locom

otive No. 1355 & Tender No. 1451

23 1/2" x 30"
. Piston, 12" diameter

e Description: Passenger locomotive, Pacific-type 4-6-2
Class H-5, Building Cost; $32,118.96 (1924)
o Specifications: Cylinders ................coooi i
ValVe ..o
ValveGear.............c.ocoeennn.

Boiler Pressure .............
Operating Pressure
Weight on Drivers

. . Walschearts
210 Ibs per square inch (psi)
200 Ibs. per square inch (psi)
176,000 Ibs.

Weight of Total Engine ................cov e, 282,800 Ibs.
Weight of Tender (loaded) .. R . 152,000 Ibs.
Total Weight of Engine and Tender .................. 439,000 Ibs.
Capacity of Tender - Oil ..., 5,000 gals.

Water .........cooccovvviinn 8,000 gals.
Factorof Adhesion ...............ooiiiiiiii . 427
Tractive Effort ............... cierieiiiiieieee.... 40,050 Ibs.
Tubes - Dnameter ................. 2-1/4" and 5-1/2"

Length ........ooiiiiniii 21'0"

Number - 2-1/4" fire tubes ............ 156

5-1/2" superheater .......... 32

Heating Service of.  Tubes .................. 2,883.0 square feet
Firebox .................. 274.0 square feet

Total ................... 3,157.0 square feet

Superheating Surface ............................ 774.0 square feet
Grate Area .. e . 50.4 square feet
Dimensions of Flrebox Length . 110-inches
Width ..., 66-inches

Heightat Front ............. 72-inches

Height atrear ............... 64-inches

Wheels: Drivers Number ....................... 6
Diameter .......... 73-inches

Front Engine Truck Number....................... 4
Diameter .......... 36-inches

Trailing Truck Number .............cccoeies 2
Diameter .......... 45-inches

Journals: Driver (main) ............................. 10-1/2" x 12"
Driver (others) ................c.coevenins 9-1/2" x 12"

Front Truck .............cooii . 6"x 12"

Trailing Truek ......................ool.. 8" x 14"

Tender ...,

5-1/2" x 10"
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Chronological History of Service Modifications to Steam Locomotive No. 1355

November 13, 1909

February - May 1924

January 1925
10 April 1926
June 1929
June 1929
April 1937

October 1941

June 1944
April 1945
June 1945
May 1947
March 1948
July 1955

June 1984

(Per Great Northern records)

Great Northern Railway Engine No. 1020, Class E-14, 4-6-0
Construction Number 33908
Delivered from Baldwin Locomotive Works

Engine No. 1020 rebuilt to Class H-5, Pacific-type 4-6-2
Renumbered to Engine No. 1494

Equipped with booster engine

Engine No. 1494 renumbered to Engine No. 1355
Converted from coal to oil burning

Delta trailing truck and Franklin booster engine removed
Power reverse applied, Alco Type K

Mechanical force feed lubricator replaced with hydrostatic lubricator,
Ale mite grease fittings and guns applied

Nathan low water alarm installed

Air operated cylinder drain cocks applied

New driving axles applied

Emergency brake valve installed on tender

Auxiliary air reservoir installed for power reverse

Retired from service, placed on public exhibition in Sioux City, lowa

Removed from public exhibition for restoration.

These specifications and dates are taken from official records of the mechanical department of the Great
Northern Railway (a.k.a.: AFE Records). The records reflect the locomotive at the time of retirement.
Therefore some specifications may differ from earlier published figures. (Source: Norman Keyes, Jr.)
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Statement of Significance:

Great Northern Railway Steam Locomotive No. 1355 is nationally significant under Criteria C as a rare
surviving example of the "Pacific-style” locomotive and as an example of engineering design of a type and
method of construction important in railroad history. It is also significant under National Register Criteria A
for its long association with rail travel, and for its association with the Great Northern Railway and the
development and promotion of Glacier National Park.

1. Compared to other surviving steam locomotives, No. 1355 is the nation’'s best remaining
example of a steam locomotive that has direct ties to the promotion of early travel to
Glacier National Park through its "Glacier Park” paint scheme. Only the Great Northern
Railway painted steam locomotives with a paint scheme to promote the development of
the National Park System.

2. Secondly, this steam locomotive is “mechanically significant” to our industrial heritage
because it represents a line of smaller class steam locomotives to be rebuilt to a larger
class of steam locomotives. This rebuilding included the addition of the following
advancement in steam technology at the time: the Belpaire boiler, larger firebox,
superheated steam, and a new wheel arrangement. Engine No. 1355 is the nation’s only
surviving example of a conversion steam locomotive.

3. This locomotive is significant as a preserved example of the "Pacific-style" steam
locomotive that did much to define the railroad character of the United States and our
migration into the Pacific Northwest.

4. Great Northern Railway Steam Locomotive No. 1355 is critically important as a historic
resource because this locomotive represents a line of Great Northern Railway steam
locomotives dating back to 1909 and is the only surviving member of her class.

In October 1909, the Baldwin Locomotive Works originally built Great Northern Railway Steam
Locomotive No. 1355 as a 4-6-0 ten-wheel arrangement steam locomotive originally numbered 1020.
This locomotive was the 33,908 steam locomotive to be built by the Baldwin Locomotive Works.

The Great Northern Railway accepted delivery of the steam locomotive on November 13, 1909 in St.
Paul, Minnesota at the Dale Street Shops. The locomotive was set up for service as a Class E-14 coal
burning locomotive. On May 17, 1912 the steam locomotive was converted from a coal burner to an oil
burner at the Great Northern Railway’s Hillyard Shops. In 1921, the locomotive was again taken to the
Hillyard Shops, where on April 29, 1921 the locomotive was converted from an oil burner to a coal burner.
According to the engine service records of the Great Northern Railway, which are available only as far
back as 1919, this locomotive was in passenger service on the Spokane Division, starting in August,
1919. Records of the 1020 are few, and no photograph has yet surfaced of this Ten-wheeler.

On February 19, 1924, Engine No.1020 entered the Great Northern Railway’s Dale Street Shops in Saint
Paul for rebuilding. The locomotive was dismantied and rebuilt to a Class H-5 (4-6-2) twelve-wheel
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Pacific-style locomotive with superheaters. On May 29, she emerged as Engine No. 1494, the eighth H-5
to be completed. After the conversion, the locomotive was assigned to passenger service on the Old St.
Cloud Division. Records of her early service are sketchy, although being a coal burner at that time; she
was no doubt assigned to the east end of the Great Northern Railway.

Engine No. 1494 was a typical early Class H-5 rebuilding project. The 1926 diagram shows her to have a
weight of 260,000 pounds. This was to be revised several times throughout the engine's service history.
Engine No. 1494 carried a Delta rear cradle and trailing truck as rebuilt, and that cost $32,424 at the time.

On April 10, 1926 the locomotive was renumbered to Engine No. 1355, the number she wears to this day.
Engine No. 1494 was the last H-5 to be renumbered from the 1400 series into the 1350 bracket. She
went back to Dale Street Shops to be fitted with a trailing truck booster engine. Weight was raised to
271,000 pounds, with 164,000 remaining on the drivers. On May 29, 1929 Engine No. 1355 was
converted from a coal burner to an oil burner.

In June 1929, Engine No. 1355 lost her booster engine and the Delta trailing truck, the latter being
replaced by a Hodge trailing-truck of the type carried by locomotive classes H-4's and O-I's. Several O-1
Mikado-style locomotives received Delta trailing-trucks and boosters in this time frame.

After the conversion, the locomotive was transferred from the St. Cloud Division to the Old Montana
section of the Butte Division. Although specific records do not survive, a display sign furnished by the
Great Northern Railway in 1955 states that this locomotive was one of the engines assigned to handling
the Oriental Limited, a named passenger train on the westbound sections of the Great Northern Railway
System.

After serving on the Butte Division for many years, in June 1953, Engine No. 1355 was transferred over to
the Mesabi Division in Minnesota. From 1953 to 1955, Engine No. 1355 was placed into ore-train service
and branch-line passenger and freight service.

In 1955 the Great Northern Railway donated this last active (Class H-5) steam locomotive to the city of
Sioux City. This was done at the suggestion of Sioux Cityan I. W. Reck who wanted to create a memorial
to all the railroaders in Sioux City's rich railroad past. In 1954, Mr. Reck wrote a letter to the Great
Northern Railway seeking the donation of a steam locomotive. John Budd, president of the Great
Northern Railway and a former trainmaster in Sioux City for the railroad, approved the donation of Engine
1355 to the City of Sioux City. The locomotive was shopped at Wilmar, Minnesota, carefully restored to a
"better than" new appearance and moved to the grounds of the Sioux City Municipal Auditorium. Upon
receiving the steam locomotive, the City of Sioux City set the locomotive up as the OIld Chief Ironhorse
Memorial. For the next twenty-nine years the locomotive was referred to as: Old Chief Ironhorse

In 1984, Lawrence (Larry) J. Obermeyer, a retired railroad conductor and yardmaster, formed the
Siouxland Historical Railroad Association for the purpose of restoring this locomotive back to a running
condition. This locomotive is currently undergoing restoration at the former Milwaukee Shops, a.k.a. the
Chicago, Milwaukee and St. Paul Railroad Shops and Roundhouse Historic District, in Sioux City, lowa.
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Map by Ben Ringnalda, http://www.greatnorthernempire.net/

The Great Northern Railway and Sioux City, lowa

The Great Northern Railway was the last of the Nation's six
transcontinental railroads to be built. Completed in 1893, the
railroad was built by James J. Hill after the federal government had
stopped the land grant give-away along the railroad right of way.
The following map illustrates the Great Northern Railway's service
territory, which consisted of eleven states and two Canadian
Provinces.
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In the late 19" century, Sioux City was well connected with railroads, which radiated in nearly every
direction, forming the hub of a great wheel. However the meat packers and other local industrialists
wanted to have a more direct route to Duluth, the Great Lakes, and the Pacific Northwest.

To achieve this end, local business people formed the Sioux City and Northern Railroad in 1887, a
predecessor line of the Great Northern Railway. This group decided to build an independent railroad that
would have a line from Sioux City to Duluth where it would meet the Great Northern Railway. Signing a
30-year traffic contract with the Great Northern Railway, the Sioux City & Northern Railroad remained
independent for a decade. Traffic flowed between the two roads in increasing amounts to the satisfaction
of both railroads.

The Panic of 1893 wreaked havoc on Sioux City and its industrial growth. The Sioux City and Northern
Railroad was no stranger to this economic depression. Sioux City was devastated and the railroad went
into receivership. Slowly and painfully the city recovered from the depression, but the Sioux City and
Northern Railroad continued to flounder in receivership, finally going bankrupt.

In 1900, James J. Hill acquired the Sioux City and Northern Railroad into his rapidly expanding railroad
domain. This line became a very important corridor for the Great Northern Railway system, both in terms
of freight and passenger service into this area.

Two Great Northern Railway presidents came from lowa. The first lowan to head the Great Northern was
Ralph Budd. He was born on a farm near Washburn, lowa on August 20, 1879. Budd was an engineering
genius for the railroad industry. He began his career with the Rock Island Railroad in 1902, eventually
moving to the Great Northern. At the age of 40, Ralph Budd was elected president of the railroad in 1919.

The second lowan to become president of the Great Northern was John Budd, son of Ralph. From 1933
to 1940, John was assistant trainmaster and later trainmaster at various points on the system. Sioux City
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was one of his locales where he was stationed. He was elected president of the Great Northern Railway
in 1951. Prior to this position, he was elected president of the Chicago and Eastern lllinois Railroad in
1947. At that time, he was the youngest president of any Class | railroad in the United States.

Sioux City and lowa played an important role in the Great Northern Railway system. The only lowa
presence that this transcontinental railroad had was the line that ran from Sioux City to Willmar,
Minnesota and on up to the Twin Cities. Sioux City was the southernmost part of the Great Northern
Railway system.

The 1950’s saw the rapid scrapping of steam locomotives as the railroads transitioned from steam to the
more efficient diesel-electric locomotives. I. W. Reck felt that the steam locomotive would be a universal
recognizable monument. However, railroads were not that public-spirited. Finally, John Budd, then
president of the Great Northern Railway, agreed to donate a steam locomotive to Sioux City. On July 14,
1955 Great Northern Railway Engine No. 1355 was presented to the City of Sioux City as a gift of the
Great Northern Railway. The locomotive was set up as the Old Chief Ironhorse Memorial for the purpose
to paying homage to the Great Northern Railway’s presence in lowa, the steam locomotive era, and to the
role that Sioux City played as a dominant railroad center.

Classifying the Steam Locomotive

A steam locomotive mainly consists of four parts:

1. The boiler, which is the apparatus that generates steam;

2. The engine, which is the mechanism for utilizing the steam

3. The wheels, frames, and springs that form the infrastructure to move the whole
locomotive from place to place;

4. And the tender, which is the car that follows the engine for the purpose of carrying
and supplying the fuel and water.

The evolution of American steam locomotive design had much to do with the operating conditions that
railroads had to cope with in the 19™ and early 20" Century. Trains ran long distances and had to be easy
to overhaul and repair since major workshops and repair facilities were few and far between. This meant
that American locomotive builders had to design parts that were interchangeable and functional.

There were many different types of steam locomotives that were standard in the United States. Because
these types varied in wheel arrangement and were built to the different construction requirements of each
individual railroad and the terrain they operated in; steam locomotives were divided into three general
functional classes: freight, passenger, and switching locomotives.
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Passenger Locomotives:

Passenger locomotives generally had a four-wheel leading truck to give greater security in
rounding curves at the high speeds. The leading wheels were followed by two, three, or four pairs
of driving wheels ranging from 69 to 84 inches in diameter. The rear frame that supported the
firebox was usually carried on a two-wheel trailing truck. Later, as the locomotives were built
bigger, a four-wheel trailing truck was added.

Freight Locomotives:

Freight locomotives generally had a two-wheel leading truck to help support the front end and
guide the steam locomotive around curves. The lead truck was located under the forward end of
the boiler. The driving wheels of the freight locomotive were of a relatively small diameter, usually
under 63-inches. The rear end of the boiler and firebox were either supported on a separate rear
frame or a cradle carried on a trailing truck. When without a set of trailing trucks, the firebox was
supported on an extension of the frame. The large proportion of the total weight rested on the
driving wheels, which provided the adhesion necessary for the large tractive effort needed to haul
long, heavy trains.

Switching Locomotives:

The switching locomotive was designed for varied service around railroad yards and industrial
complexes. This type of work required a machine so proportioned that it would readily pass
through the sharp curves encountered in industrial work. The engine also had to be able to start
and stop easily and quickly in either direction, while possessing ample tractive force to move
heavy loads. To accomplish this, the switching steam locomotive had its entire weight resting on
the axles of driving wheels of comparatively small diameter. It secured the maximum amount of
adhesion and tractive force from the total weight of the engine. The cylinder area and steam
capacity was as consistent with the size of the locomotive. The wheel arrangement consisted of
six or eight drivers, with no front or trailing trucks. The switching locomotive was traditionally
smaller than the larger freight and passenger engines. It usually featured a tender with a sloping
rear end so that the engineman could have an unobstructed view to the rear to the rear of the
engine, as well as the front. Many of the smaller switch engines had fixed tenders resting as an
extension of the frame.

Some time after the introduction of steam locomotives, it also became necessary to find a way of
classifying locomotives according to their size and length. Eventually, a system was introduced by F. M.
Whyte, based on the number and arrangement of the axles or wheels, which allowed a locomotive type to
be described by observing the types of wheels, beginning from the front of the locomotive: the number of
carrying wheels, followed by the number of driving wheels, followed by the number of trailing wheels. The
following diagram illustrates some of the typical steam locomotive configurations that operated in North
America.
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Steam Locomotive Wheel Configurations
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The Great Northern Railway Steam Era:

The wonderful and colorful age of steam ended on the Great Northern Railway in the Spring of 1958,
when the railway officially retired the last surviving steam locomotive, No. 3059, a Mikado-type engine
performing its final duties on Great Northern lines in August 1957. Although thirty-six engines remained
on standby through the winter, they were never fired again.

The steam era spanned over 96 years, beginning with the maiden run of the William Crooks, in 1862. The
William Crooks was the first steam locomotive in the Northwest. The steam era reached its apex on the
Great Northern in 1926, when the railroad acquired one of the first diesei-electric locomotives in the
Nation. The railway's locomotive roster reached an all-time peak of 1,428 steam locomotives in
1920. In 2002, there are only five preserved steam locomotives of the Great Northern Railway.
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At this same time, the passenger train was the most popular form of travel when any distance had to be
covered, especially in the sparsely populated Pacific Northwest. In addition, the Great Northern Railway
was active in the development of the National Park System in the west. More vacationers meant more
passengers and revenue. At this time, highways were still very rugged - dusty and rough in dry weather,
muddy and nearly impassable in wet weather. There was very little competition from the automobile or
the long distance buses, which were just coming into general use. Train speeds in this rugged region had
to allow for the grades, curves, and frequent scheduled stops. At division points crews and motive power
were changed. The Class E passenger locomotive met the needs of speed, durability, and reliability for
the Great Northern Railway.

During the 1920's, the Great Northern Railway came under scrutiny because of its high earnings in
comparison to their gross revenues and to those of the other railroads, within the industry. One way in
which to deflate their net earnings was to modernize an older class of steam locomotives into newer
wheel arrangements. When a railroad buys new locomotives from an outside builder, the cost of these
locomotives is capitalized and does not affect the operating expense in the year they are acquired. By
rebuilding the Class E-14's into the Class H-5 Pacifics, the railroad was able to make a substantial
charge-off to the current year's operating expenses for the rebuil<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>