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I ntroduction

This paper is part of the planning efforts to rehabilitate the Durango Power Plant into an
energy and science museum. The Plant is owned by the City of Durango, who isworking
with the Children’s Museum of Durango, to create a new Durango Discovery Museum
(DDM).

This project is partially funded by a grant from the Colorado State Historic Fund.
Opinions presented in this report do not necessarily represent the positions of the State
Historic Fund.

The information in this report will guide the interpretation of the equipment, and will

help define the relative historic importance of the various pieces of machinery. Some of
the pieces are rare, or are well-preserved examples of the development of the electricity-
generating technology between 1893 and the present. Other machinery might be best
suited to dissection to provide a glimpse into the workings of the apparatus. Some of the
equipment could be functional. The decisions about how to treat thisliving history
requires an understanding of the relative importance of the each piece’ srole in the history
of electricity generating technology.

The Durango Power Plant was constructed in 1893, and operated until 1972. The
equipment in the plant was often replaced over the 79 years of production and
transmission, reflecting changing technologies and the plant’s additional roleasa
substation. This paper provides a discussion of the remaining equipment and a summary
of the documented equipment that has been in this plant.

The fascinating history of the power plant and the story of the building’s survival well
past the age of small urban facilities are detailed in a companion document, entitled “An
Architectural Audit of the Durango Power Plant”. Other information on the plant’s
history is available in the nomination form for the National Register of Historic Places,
the archives of the La Plata County Historical Society at the Animas Museum (Durango)
and the Fort Lewis College Center of Southwest Studies Western Colorado Power
Company archives (Durango).

This document emphasizes the major surviving equipment but it also discusses former
equipment in the building. A detailed listing of equipment documented in the building is
included in the Appendix.

So many people gave so willingly to make this study come to fruition. Thanksto all of
them, including Jama Kolosick and Jeff Vierling, and the Board of Directors of the
Children’s Museum. Thanks to Bruce Spining, Mel Burnett and Rich Stafford, whose
combined knowledge of small steam powered plants could fill volumes. Thanks to Todd
Ellis, Archivist at the Fort Lewis College Center of Southwest Studies who cheerfully
supplied me with more information from the Center’ s Western Colorado Power Company
Collection than one person could ever absorb.
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Equipment Still in the Building

A trip through the Durango Power Plant today is a walk through time. The technology
exhibited by the machinery in the building runs from 1893 to the 1950s. This discussion
traces the genera path of electricity generation in the plant. Although the equipment is
complicated, the concept is quite simple.

Figure 1 shows the location of each piece of equipment. The process beginsin the boiler
room, where the water is de-aerated and pumped into the boilers. The boilers heat the
water and turn it into steam. The steam leaves the boilers through pipes that lead to the
generator room, where it enters the turbines and turns the blades in the turbines. The
turbines turn the generators, which produce the el ectricity. Electricity is produced when a
wireis moved on arotor through a magnetic field inside the generator.

The turbines are designed to extract energy from high pressure steam and convert it into
motion by allowing the steam to expand, thereby |osing some atmospheric pressure and
returning to awater state. The liquefying steam passes from the turbines to condensers
where it isreturned to a complete water state, and pumped back through the heating
system. The condensers cool the steam using water from the Animas River that comes
into the building and then returns to the river through the intake and outlet pipes that are
visible on the east bank of theriver.

The equipment will be discussed following the same path as the steam in the power plant.
Photographs of each piece of equipment and afew drawings of some equipment are
located in the section following this discussion. We will begin in the boiler room and then
proceed to the generator room.

Reciprocating steam pumps and motor (Photo 1)

Water was pumped to the boilers using the two reciprocating steam pumps and a small
motor located against the west wall of the boiler room. The motor is an Ingersoll Rand
and was probably used to pump water into the boilers during a start up or cool down.
Coal fired boilers did not heat up or cool down quickly, so it was necessary to maintain a
certain level of water running through the system.

The southern reciprocating pump has around head and is from The Deane Steam Pump
Company of Holyoke, Massachusetts. The northern reciprocating pump is from the
Union Steam Pump Company of Battle Creek, Michigan and has a square head. The
Union pump has a number DX 28 48 on it. The equipment appears to be in good
condition and operational.

The Ingersoll-Rand Company began with Simon Ingersoll’ s steam powered rock drill
company in 1871. In 1905, Ingersoll merged with the Rand Drill Company and the name
Ingersoll-Rand remained until 1986, when a merger with Dresser Industries changed the
company to Dresser Rand.
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The Deane Steam Pump Company developed from G.H. Deane and Company in
Holyoke, Massachusetts. The Company was bought by the Worthington Pump Company,
probably in 1916 when Worthington purchased alarge number of pump companies,
which would date the pump in the power plant to before 1916. Worthington was
acquired by Dresser Industries in 1985 and then became part of Dresser Rand.

The Union Steam Pump Company began in 1884. Founders were A.E. Preston, John
Heyser, Edward K eet and James Gridley. The company incorporated in 1885 with the
addition of D.W. Lovell. The company changed to the Union Pump Company in 1959.

Based on the company name information for the Deane Pump Company and their similar
design and condition, it is likely the two reciprocating pumps date to the 1910s. Their age
may correspond with the 1916-1917 installations of the boilers.

The equipment is essential to the closed steam system and should be maintained in place
to help explain the overall process. The three pieces are not rare or unusual, and could be
either opened up or returned to afunctioning level. The unique sound of the reciprocating
pump would add to the overall impression of the plant.

De-aerating Tank (Photo 2)

The de-aerator tank is located on a metal support structure in the boiler room. It appears
from the piping system that the tank may have been heated by exhaust from the
reciprocating pumps. The plague on the tank identifies it as from Stilwell and Bierce of
Dayton, which became Platt Iron Worksin 1892. Thetank isriveted, not welded It is
likely the tank dates to 1892-1893, but the structure does not show up on historic floor
plans until a 1922 drawing. It is possible the tank was in the building before 1922, but
was not shown on older drawings.

Stilwell and Bierce incorporated in 1870 in Dayton, Ohio to manufacture heaters. They
expanded into water wheels and united with Smith-Vaile Company to become the Platt
Iron Works.

This tank is the oldest known piece of equipment in the building. It isan unusual
surviving example of riveted metal and should be preserved.

Boilers (Photo 3)

Two Heine Safety Tube boilers and a Stirling boiler stand side by side in the boiler room.
The structures were most likely “field built”, where the steel support wasinstalled, then
the boiler equipment was installed, and then the unit was bricked in. The bricks do not
provide structural support, but arein place for insulation and fire prevention. The two
Heines have radically different technology than the Stirling.

The Heine boilers were installed in 1917, but were probably built in 1906. The
installation drawings for the Heines are till in existence. Figure 2 illustrates various
aspects of the installation. The left side door of each boiler has raised lettering saying
“Heine Safety Water Tube Boiler”, and listing patent dates of February 12, 1878;
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October12, 1880; August 26, 1884. Theright side door of each boiler has raised lettering
saying “Bison (or Rison) Iron Works Builder SF Cal 1906”. Across the top of each boiler
israised lettering saying “Utah Copper 1906”. It is assumed that these boilers were
brought secondhand from the Utah Copper Company, well after 1906. One of the access
doors on the north wall of the northern boiler has a plate with “John Mohr” on it. The
Heine boilers replaced the original Mohr boilers. This plate was probably re-used in the
construction of the Heine. The Heines have arating of 420 horsepower each.

The Heine boilers consist of numerous tubes that carry water in astraight line from the
front to the back of the boiler over the heat source. The tubes are slightly angled so that
the back is lower than the front. When the water becomes steam and rises up the tubes, it
leaves any precipitates behind on a downward sloping tube, directing the precipitates
towards the blow down valves for each unit which is located at the rear of the boiler. Two
steam drums are located above the tubes. From the rear of the unit, it is clear that the
steam drums are riveted, not welded, and that they are suspended from above on steel
tubing.

Heine Boilers were prolific at the beginning of the 20" Century. The company was the
Heine Safety Water Tube Boiler Company of St. Louis, Missouri, and was established
some time in the late 1800s. It appears that the company became part of the Hartford
Steam Boiler Inspection and Insurance Company, possibly in the 1930s.

A Stirling boiler was installed next to the Heine boilersin 1917. The Stirling has
“Western Colorado Power Company” in raised letters across the top of the boiler. It was
rated at 300 horsepower. The Stirling boiler was made by the Babcock and Wilcox
Company (B & W), and is considerably more modern than the adjacent Heines. It isthe
invention of Allen Stirling, who patented the bent-tube steam boiler in 1893. Stirling's
bent tube boilers were valued for their ability to continuously produce steam, even during
load swings and in spite of the use of poor quality feed water. Figure 3 illustrates the bent
tube design.

The bent tube design also allowed installation of a boiler in spaces with lower head room,
asisthe case for the Durango plant’s boiler room. Water was piped through tubes and
heated as it headed to a mud drum, which is visible from an access door on the north wall
of the boiler. Asthe water converts into steam, it rises to the steam drums near the top,
leaving behind precipitates (mud) that are released viathe blow down valve which is
located on the back side of the unit.

Allen Stirling came to the United States in 1860 at the age of 16 from Scotland. He
worked at foundries and ironworks in the United States in Canada, including Deseronto,
Ontario where he designed and built one of the early cable conveyors. Beginning in 1883
he worked as a consulting engineer. He patented a four drum boiler in 1892 and then
devel oped a machine for bending tubes. The tubes were installed in his bent tube boilers.

In 1905, the Stirling Boiler Company was sold to Babcock and Wilcox, a venerable firm
founded in 1867 by Stephen Wilcox and George Babcock, who invented and patented the
first water tube boiler. Their company has amassed many notable accomplishments. Their
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boilers powered the Brush Electric Light Station in Philadel phia and Thomas Edison’s
Pearl Street Station in 1881 and 1882 respectively. In 1953, Babcock and Wilcox
provided the nuclear power components for the Nautilus, the world' s first nuclear
powered submarine. Babcock and Wilcox is now an international corporation.

All three boilers share some common features. The boilers were originally heated with
coa that was hand-shoveled from a coal car into the furnaces at the base of each boiler.
The fronts of all three boilers were retrofitted when the Western Colorado Power
Company converted from coal to gas power in the 1940s. The small doors in the brick
furnaces had new plates installed to accept gas piping. The series of simple off/on gauges
located in front of each boiler controlled the gas access, in concert with Jenkins valves,
located slightly above the simple gauges and closer to the boilers. A round steam pressure
gauge, once located in a centered position just above the boiler doors has been removed
from both Heine boilers. A “water glass’ and steam gauges are located near the top of the
boiler doors, to the left of each of the three boilers. The water glasslooks like alarge
thermometer and shows the water level in the boiler. The glasses have fluorescent light
fixtures mounted near them to make it easier to see them from the ground. (The light
fixture for the southern Heine boiler has fallen out of position.) The steam gauges are
activated by pulling on chains to determine steam pressure.

All three boilers have exceptional interpretive potential. The juxtaposition of the Heine
and Stirling boiler technologies, the access to the interior viathe doors on the sides of the
boilers and the relatively intact condition of the equipment (minus afew stolen gauges)
strongly supports that these pieces be preserved in place. The Heine boilers are so old,
that they may be two of only aremaining few in an original industrial setting.

Turbine/Generators and Condensers (Photos 4-15)

The steam |leaves the boilers to enter the turbines in the generator room. There are two
surviving turbine/generator sets in the building, along with some spare parts. The set
located to the east isa 1947 1250KW General Electric unit (Figure 4). Theturbineisat
the south end and the generator is at the north end. Serial numbers located above and
below a bilatera horizontal seam on the west side of the turbine are hard to read, but
appear to read 1406 09 2202 above the seam, while the numbers below the seam are 1406
16 2202. Normally the “exciter”, which acts as the magnet for the generator, is mounted
on the set but in this case the exciter is separate from the turbine-generator and sits just to
the east. The exciter is connected to wall switches.

The set is connected to a condenser which islocated directly below, in the basement. The
condenser isa " Spiroflow” made by the Alberger Pump and Condenser Company, New
York. It was installed with the 1947 generator. The Alberger Company was in existence
at least by 1880, when J.L. Alberger received a patent for a condenser. The company
provided equipment for the New Y ork subway in 1904.

The story of Thomas Edison and the devel opment of General Electricisalong and
detailed one that is briefly summarized here. GE was started by Thomas Edison in 1878
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asthe Edison Electric Light Company. It evolved into General Electric to promote and
install Edison’s DC power systems and stations. Soon after he lost the “war of the
currents’ to George Westinghouse who championed AC power, Edison expanded his
product line to include AC equipment. Edison’s accomplishments are numerous and as
legendary as his less than gracious personality. He invented the stock ticker, the
phonograph and invented improvements to the incandescent light bulb, the telephone and
telegraph systems that are still in use today. One of his most brilliant ideas was the
development of a system of electricity involving generation, transmission, and the lights
to useit. Heoriginally envisioned installing small DC plants throughout urban America,
and revised his concepts when it became clear that AC power, which revolved around
large plants transmitting power long distances, was going to be the accepted norm.
Edison died in 1931, but General Electric continued to build generators like the 1947
model in the Durango plant.

The soaring economy after World War |1, combined with a surge in uranium ore mining
and federal legislation empowering rural cooperatives to purchase electrical power for
distribution motivated the Western Colorado Power Company to spend $600,000 on the
1947 set. The set illustrates the increased power demands of a booming economy, but it is
not an unusual or collectible piece of equipment. The set could be a good candidate for an
interpretive exhibit that would show the inside workings of the unit.

A 500KW General Electric generator and turbine set islocated near the west wall of the
plant. The turbineis at the south end of the unit. The generator and exciter are at the north
end. Former Plant Operator Bruce Spining says this unit is an “atmosphere generator”
which can vent directly to the atmosphere. (A direct vent pipe from the unit through the
roof is attached to this equipment.). This generator does not require electricity and can be
started up under steam power. It does not require an exciter because of the design of the
generator, but an exciter is attached to the unit. Mr. Spining recalled the exciter was used
to power batteries for other generators (specifically the 1947 set and another generator
that was added in 1949 and has since been removed.).

The manufacturer’s plates have been pried off of the generator, turbine and exciter, so we
do not have any manufacturer’s specifications for the unit. The generator and turbine both
sit on aframe that has raised |ettering on both the east and west sides, stating “ General
Electric Company”. A smaller version of the same trade name is located on the soldier
box located between the generator and turbine. The soldier box has 6 small throttle valves
on the top. The top of a pressure valve says “GM Davis Regulator Co Chicago”.

Serial numbers could not be found on the unit, but the set is one of two 500KW sets that
are described in various plant records. A 1938 inventory from the Western Colorado
Power Company Collection® notes the arrival of a GE 500KW turbine set from the
Colony Coa Company in Rock Springs, Wyoming. Another 500KW GE generator with a
Curtis Turbineisindicated as early as 1917 on floor plans for the building and was still in
place during a 1942 Western Colorado Power Company inventory. The mystery set in the
power plant could be the old GE-Curtis equipment, or it could be the Colony Coal set, or

! at the Fort Lewis College Center of Southwest Studies
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it could be made up of a combination of the two. Two factors point toward the Colony
Coal set. The associated condenser has serial numbers correlating to the inventory of
items from Colony Coal in 1938, and the location of the GE-Curtis set on historic floor
plansis different from the current placement of the mystery set. Mr. Spining, wastold by
other operators that a generator in this location was hit by lightening and had to be cut out
with atorch. If the Curtis set was hit by lightening, the Colony Coal set could have been
installed as a replacement.

The Schenectady Museum and Planetarium has serial number records that indicate the
Colony Coal turbine was constructed between 1912 and 1913. Mr. Spining believes that
this equipment dated to 1906 per his memory of the information on the now-missing
plague and what he was told while working at the plant. General Electric switched from
vertical to horizontal Curtis turbine-generator configurations between 1908 and 1913, so
the 1912-1913 dateisvery likely.

The attached condensing tank was made by the Worthington Pump and Machinery
Company of Harrison, New Jersey. The company headquartered in New Jersey
between1904 and 1949. The serial number is516183. It is“Size 1800 Soft Cond” It is
included in the 1938 inventory of items that came from the Colony Coal Company in
Rock Springs, Wyoming. Since it is associated with the turbine/generator set, it was
probably manufactured around 1912.

The tank has a*“ Trumbull Electric Motor Starting Switch” #91360 , 20 amp. Under the
condensing tank is a Worthington “Monobloc” pump with the following specifications on
aplague. “2DH,Serial # 967776, AC Current, Type PA, Frame 224, 3 Horsepower, 60
cycle, style 64343.

Qil isstill in the turbine. It appears the major parts are all in place in the turbine generator
set and the equipment could function without much rehabilitation. The condensing tank is
in good condition. It appears to be missing afeed pump that would have been mounted
next to the unit on a concrete pier that now only has bolts.

A sparerotor for the 500KW generator and. stationary turbine blades are crated in a box
located just west of the 1947 generator. The spare was used while the other rotor was
being maintained. A cardboard inventory tag on the crate says “For 500kw generator.....
(something indistinguishable)...rotating...” This rare part should be preserved with the
500KW set. It provides a glimpse into the workings of the generator and turbine.

This equipment represents avery early version of a horizontal turbine-generator set. It
also has some unusual features in the design of the generator to work without an exciter.
It isadditionally significant that the set isinstalled and set up to generate electricity just
asit would have worked almost 100 years ago.
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M iscellaneous equi pment

A set of water softenersislocated against the west wall of the building, in an areawhere
it would easily have connected to the metal building addition that was constructed in
1949 and torn down in 1999. Softeners were used to reduce the amount of precipitates
left from the steam and condensation processes. The softeners do not appear on any of
the historic floor plans and probably was installed some time after 1948. The machinery
does not have any particularly important inherent historic value. The presence of awater
softener illustrates a need to prepare the water to reduce the precipitates.

Switchboards and transformers
None of the switchboard or transformers remainsin the plant. The north 1/3 of the plant
isdevoid of equipment, which is where most of this equipment was located.

Conclusions

The surviving equipment in the Durango power plant isamix of technology from the
early 1900s to the present. Each piece represents avital part in the system of steam
powered electricity generation. Interpretation of electricity generation has great potential.
Major themes represented by the equipment include the method of generating electricity,
the development of boiler and generator technology over time, and the role of coa and
gas in the use of steam powered machinery.

The transmission element of the system (switchboard, transformers) is no longer in the
building, leaving the north half of the building vacant. Some of the equipment was
already old when it was installed in this plant. Other pieces, such asthe 1947 generator-
turbine set reflect new prosperity and optimism after World War 11. The fact that any of
the equipment has survived in reasonable condition is a testimony to those practical
employees who maintained, managed and repaired the equipment. Their lives arein the
equipment, which all have great storiesto tell.
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Figure 1. This sketch map shows the relative location of each piece of equipment
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Figure 2. This drawing of the plans for the installation of the Heine Boilersislocated in the City of Durango Files, along with
other detailed drawings of the foundation, steel structure and tubes.
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Figure 3. This drawing from the American Society of Mechanical Engineersillustrates a
“Stirling Bent Tube” boiler .
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Figure 4. Plans for the 1947 GE turbine/generator set are in the files of the City of Durango

12
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Photographs from May 2004

Photo 1. The two reciprocating pumps and the small GE motor

Photo 2.The de-aerating tank isthe large structure on the metal platform
in the middle of the photograph. The reciprocating pumps are to the left
and the boilers are to theright. The doorway leads into the generating
room.

13
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Photo 3. The Boiler Room, looking to the southeast. The two Heine Boilersare
in the foreground. The Stirling Boiler isthe taller and farthest away boiler.

Photo 4.L ooking southeast at the 1947 turbine/generator set, with the generator located closest
to the camera. The condenser isvisible below the set.
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Photo 5.Closer view of the west side of the 1947 turbine/generator set.

Photo 6.Looking northeast at the 1947 generator/turbine set with the
turbine located closest to the camera.

15
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Photo 7. East side of the south end (turbine end) of the 1947
turbine/generator set

Photo 8. The exciter for the 1947 generator, located to the east of the
generator and near the east wall of the power plant.

16
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Photo 9. The end of the condenser, which islocated directly below the 1947
turbine/ generator set.

Photo 10. The spare rotor part for the 500kw generator/turbine set, which isin
the background and to the west.

17
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Photo 11. The east side of the 500kw atmospheric turbine/generator set and its
condenser. The vertical pipe at the left rear of the set vents to the atmosphere.
The exciter ison the north (right) end of the generator.

Photo 12. The east side of the500kw set with the attached exciter at the north
(left) end.
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Photo 13. A close up of the west side of the 500kw set and focused on the
turbine.

Photo 14. The south (turbine) end of the old 500kw s&t.
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Photo 15. This condenser islocated just to the east of and below the old 500kw
set. This photo islooking west.

Photo 16. Looking north at the water softeners located against the west wall.

20
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Equipment no longer in the building

The Pioneer Years 1893-1909: Durango Electric Company-Durango Light and Power
Company-Standard Light Power and Water Company

The Durango Power Plant was planned to replace a small steam plant that had been
operating afew blocks to the south. The new plant opened in 1893 in the midst of a
national depression and under the company’ s reorganization from Durango Electric to
Durango Light and Power Company. Even with such grim economic circumstances, the
project garnered praise from the local booster newspaper.

“(The) eectric light works recently enlarged and improved is now one of the best
equipped plantsin the state.”, crowed the January 1, 1893 Durango Herald and Solid
Muldoon. “At the foot of M Street now in the course of construction isaniron and fire
proof structure with a stone foundation.”

According to the article, equipment slated for the plant included, a 500hp Corliss Engine,
three incandescent dynamos of 1,250 lights each, two arc machines each with a capacity
of 50, 2,000-candle power lights, a 200hp engine, and “...anumber of generators for
furnishing electric power during the day”.

That “number of generators’ included at |east two 100kw alternating current (AC)
generators that had been brought over to the new plant. There were probably additional
generators, but no archival information has been found to verify the total. In 1893, the
Durango Railway and Realty Company electrified the trolley, requiring a DC motor set.
This set is described in a 1901 promotional document? as having a 100 horsepower
generator and a 150 horsepower generator.

There were four John Mohr 150 horsepower boilersin the plant, and one smokestack
located outside the building against the south wall.

The next documented survey of equipment came from the 1901 Great San Juan
promotiona document put out by the Durango Demoacrat. By then, according to the
Democrat, the plant had added a second Corliss engine (known by thistime as Allis-
Corliss), two Westinghouse Alternators for the incandescent candle power lamps and two
exciters. It'slikely the “ Alternator” referred to an alternating current generator.

The Democrat aso reported that the plant had coal reserves of 175 tons located in coal
cars at the boiler room entrance, and a capacity for 4,500 sixteen-candle power
incandescent lights and 100 arc lights.

Some time between 1901 and 1906, a new 350kw Bullock generator was also installed to
replace the two old 100kw machines, and the two Thompson-Houston Arc machines
were abandoned in favor of incandescent series street lighting. A 1904 Sanborn fire

2 The Great San Juan of Colorado and New Mexico, Durango Democrat, 1901.
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insurance map shows the plant had a 175 hp engine in addition to the 350 Bullock noted
above. A DelLava steam turbine geared to two AC generators with power of 78KW each
wereinstalled during thistime. The DeLavals are not well documented, but they appear
to connect to the 1902 Allis-Corliss engine in a 1922 floor plan.

In 1906, the Durango Light and Power Company sold to the Standard Light, Power and
Water Company, who instituted daytime service, but did little to change or upgrade the
equipment. Standard Light and Power sold the plant to the Durango Gas and Electric
Company in 1909. This sale caused a change in the function of the little power plant that
hel ped save the building from destruction for many years to come.

Transmission Duties in the Mountains-1909 to 1913: Durango Gas and Electric/San
Juan Water and Power

The Durango Gas and Electric Company was owned by the San Juan Water and Power
Company, whose major facility was the Tacoma hydropower plant. Tacoma could
generate far more e ectricity than needed for its major clients, the minesin the high
country, so Durango Gas and Electric built a 44,000volt transmission line from the
Tacoma plant to Durango to boost the amount of available power to city residents. The
Durango plant became more of a transmission substation than a generating plant. The
generating equipment in the plant remained intact and was used during peak demands.

The new transmission equipment installed in 1909 included the Tacoma-Durango 44,000
volt transmission line (19.5 mileslong), 44kv-50kva transformers, a new switchboard,
and a 150 horsepower motor to drive the railroad generator. The company aso built a
new 3.75 mile line extension to Calumet fuel (located on Perins Peak) and extended the
line beyond Brookside to Animas City.

With an important role in transmitting power, the Durango plant remained avital part of
an incipient grid that would see full development under the Western Colorado Power
Company.

The Grid-1913-1971: Western Colorado Power Company-La Plata Electric Association
The Utah Power and Light Company created a subsidiary, the Western Colorado Power
Company, to purchase the scattered, individual power plants in western and southwestern
Colorado. The Western Colorado Power Company consolidated the individual plantsinto
alarge grid to transmit power throughout western Colorado. Many of the company’s
records are located in the Center of Southwest Studies at Fort Lewis College in Durango.
The information about equipment in the plant is available in various inventories and floor
plansin the collection. Some of the inventories provide additional information about the
old equipment in the plant. The specifics of thisinformation are available in the chart in
the Appendix entitled “ Chronology of Equipment at the Durango Power Plant”.

The 1913 and 1915 inventories include serial numbers, capacities and speeds of the older
equipment in the plant. New equipment listed in the 1915 inventory included a
Westinghouse AC single phase generator with a speed of 720rpm and 100kw capacity,
and a Bullock generator.

22
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The Western Colorado Power Company invested considerably in the plant in 1916 and
1917. They replaced the old Mohr boilers with two Heine boilersin 1916 and a third
Stirling boiler in 1917. These boilers are till in the plant and are discussed in the section
addressing the existing equipment. A 500kw GE steam generator and Curtis turbine was
also added to the plant. Three smokestacks for the new boilers were installed in 1916-
1917 on the east side of the roof on the south part of the building. The appearance of
these stacks after 1917 is avery handy reference for dating early photographs.

Improvements slowed down at the plant after 1917. A 1922 floor plan illustrates all
equipment identified to date, with only afew changes. The switchboard appears to be
different from the 1917 configuration and the transformer/lightning arrester layout is
dightly different. A de-aerating tank is shown on the 1922 floor plan for the first time.
Thistank is still in the building. It is discussed in the section on the equipment il
located in the building.

Therailroad set was dismantled when the Durango Street Railway (and Realty Company)
went out of business, according to a 1935 filing of the Western Colorado Power
Company. The set was probably dismantled after 1920-1921 when the street cars ceased
running.

In 1927, annual maintenance reports indicate that asbestos was installed over steam pipes,
the air pump, the circulating pump and in the boiler room. Additional unspecified areas
received asbestos applications. The Corliss engines were still functioning per the
maintenance report, but thisis the last reference to the machines that came to light. In
1935, afiling by the Western Colorado Power Company indicates that the Corliss
machines had been removed and/or dismantled.

Activity at the plant reflected the national economic situation as Colorado suffered
through the Depression. The soaring economy after World War |1, combined with a surge
in uranium ore mining and federal legislation empowering rural cooperatives to purchase
electrical power for distribution placed new demand on the power grid and pushed the
little Durango plant to much greater generating capacities. In 1947, Western Colorado
Power Company spent $600,000 to install a new 1250kw steam turbine in the plant.
During this time, the plant converted to natural gas power, although coal could aso be
used. The 1947 unit is till in the plant and is discussed in the section that addresses
existing equipment.

A large metal building was added on to the west side of the plant to accommodate a new
boiler and a 3500kw generator in 1949 at the cost of $900,000. The boiler (Lang
Company) was able to operate on pulverized coal, fuel oil or natural gas. The boiler
stack was erected to the south of the building where it remains today. . The smokestack
made the front page of the October 1948 edition of “The Circuit”, Western Colorado
Power’ s promotiona magazine. “Durango’s stack gets the heave-ho!” the headline
proclaimed, “ Scraping the sky at a height of 100 feet, the stack is one of the tallest
structures in the Durango area’. Stearns-Rogers, an engineering company in Denver,
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drew the installation plans and oversaw the project. The 1949 addition was torn down in
2000. Detailed plans are on file at the Center of Southwest Studies at Fort Lewis College
and at the City of Durango.
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Appendix

May 2004

Chronology of Equipment in the Power Plant 1893-1949

1892

AC equip added to old plant; service
created for trolley

New AC system included 2 single
phase 1100 volt 100kw generators
Thompson Houston Arc Machine with
a45 light capacity

Siteform

1893

Move into the building with AC and
DC equipment
- 500 HP Corliss (DC) Engine
3 incandescent dynamos to
power 1,250 lights each
200 hp Engine
2 single phase 100kw
generators
4 boilers
2 Thompson Houston Arc
Machine ( 1 from old plant)
with capacity to power 50
2,000-candle lights each

Durango Herald Souvenir-
1893

And Durango Herald
6/13/1893 edition

1898

Sanborn map shows “2 engines’” and
“6 dynamos’

1898 Sanborn Fire
Insurance Map

1901-02

By this date the following were in the

building:
- 2 E.P. AllisCorliss engines-

one has horsepower of 500;

oneengineisreferredtoin

later floor plans as the 1902

Corliss, but the 1901 brochure

references two. The 1902

Corlissis asimple condensing

belt drive 230 hp at 80rpm

4 boilers

2 generators of 150 and 100 hp

for thetrolley

2 Westinghouse aternators

2 exciters

2 Thompson Houston Arc

Machines

The Great San Juan 1901
promotional brochure
1922 floor plan
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Additions and Added a 350 KW Bullock Generator | Western Colorado Power
changes between | and removed the 2 single phase Company Report
1893 and 1905 generators (Bullock worked with 1893
not addressed in Corliss) 1904 Sanborn Fire
the 1901 list Abandoned the two Thompson- Insurance Map
Houston Arc machines,
7 dynamos and a175 hp enginein
addition to the 350 Bullock noted
above are on Sanborn map
1906 Installed a DelL aval steam turbine Siteform
geared to two AC generators with Note: these generators do
power of 78KW each-not clear on the | not appear in the 1917
1922 floor plan but they appear to floor plan of the building,
connect to the 1902 Corliss but they are present in a
1922 floor plan.
Summer 1909 Building became a substation aswell | Western Colorado Power
as apower generating station Company Report and a
New equment included: 1909 photograph from the
Tacoma-Durango transmission | Western Colorado Power
line 44,000 volt (19.5 miles Company archives at Fort
long) Lewis College showing
44kv-50kvatransformers installation of atransformer
New switchboard and 1913 inventory records
150 hp motor from the Western Colorado
New line extension to Calumet | Power Company collection
fuel (Perins Peak) is 3.75 located at Fort Lewis
miles; and to Animas City College.
1913

In 1913, the Western Colorado Power Company consolidated various southwest
Colorado power companies, including the Durango Gas and Electric Company. Their
initial inventory, as taken from the Western Colorado Power Company Collection at the
Center of Southwest Studies at Fort Lewis College includes the following.

From the Center of Southwest Studies Group 1.5.3 Box 10 unless otherwise noted:
Inventory records note:

A 45,000 volt Durango transmission line steps down to 2300 volts by 3 500kw water
cooled transformers. The transformers feed to 2300 volt bus bars “from which power is
taken by a set of bus-bars used for lighting service, on which the voltage is kept constant
by a 3-phase voltage regulator; by small power servicein the city; by the 100 hp motor
generator set which supplies the Durango street Railway and other power customers with
500volt direct current power; and by 2 fifty kw 2500 to 17,000volt step up transformers
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which supply the 17,000 volt distribution line 3 % miles long to Calumet Coal Mine..”
The inventory notes the old generating equipment is still in place and functional. Per the
inventory:

Generators are (60 cycle):

Type Make Drive | R.P.M. | Voltage | Phase KW #in
capacity | use
Revolving | Bullock Belt 450 1150/2300 | 3 350 1
Field
Compound | Westinghouse | Belt 650 550 DC* 100kw 1

* A G.E. Form L. Induction Motor of 150 hp 600rpm drives this latter during normal
operation being directly connected

4 Boilers- John Mohr and Sons, return tubular type, 100hp rating each.

2 Engines-are made by Allis and are simple condensing type. One has a 230hp rating and
speed is 80 rpm. The other has a 500hp rating and speed is 85 rpm (these are the 1893
and 1901-2 Corliss)

2 Transformers-previously discussed are listed in the inventory as follows:

Both are G.E.; Both are W.C. (assume water cooled). One feedsto “St. BusB” and is
45,000-25,000 primary voltage and 2500/2,300 secondary voltage with a 500 kw capacity
and 3 in use. The other feeds to Calumet and is 15,750-15,000 primary voltage and 2,500
secondary voltage with a 100kw capacity and 3 in use.

1915

Some upgrades occurred in 1915 to both the equipment and the level of detail in the
inventory.

Generators

The Bullock AC generator was upgraded at some time before 1913 from a2 phaseto a3
phase; the generator has 76 amps and its serial number is 24,284.

The Westinghouse DC generator has 183 amps and its serial number is 161,969, This
inventory verified that the DC generator was used as the “ Railway motor set”.

A Westinghouse AC single phase generator with a speed of 720rpm and 100kw capacity
islisted for the first time here. The inventory notes that the generator is not used. The
serial number on this machineis 168,874.

A Bullock exciter is noted in thisinventory for the first time. Its seria number is 221,601
and has 110 volts with no load and 120 volts with afull load.

1916

Photographs located in the Western Colorado Power Company Collection at Fort Lewis
College include an image with the hand written note “1916 Before the Stirling Boiler was
installed” (Box 9, Folder 131). This photo shows two smokestacks.
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1917

Plans located in the City of Durango files show the installation of two 420 hp Heine
Boilers(July 30 1917), and a 500kw GE steam generator and Curtis turbine installation
drawing dated August 19, 1917 with revisions dated 8/27/1917. Curtis turbine designs
changed between 1908 and 1913 from vertical to horizontal. A 1917 floor plan shows the
1893 and the 1902 Corliss engines, the Bullock Generator and Exciter, the 1913
transformers, the two new Heine Boilers, and two condensers. It also shows a
switchboard located in the northeast corner of the building. A photograph located in the
Western Colorado Power Company Collection at Fort Lewis College (Box 9, Folder 131)
isdated 10-14-1917 and shows the installation of the southernmost of three stacks
extending from the east side of the south boiler room portion of the building.

1918

An April 1918 cost analysis by Western Colorado Power Company references both
Corliss engines, and the new installation of an 840hp Boiler (presumably the third,
Stirling boiler that was made by the Babcock and Wilcox Company), anew 500kw
turbine-generator set and a new 180kw belted generator, which are probably the GE
piecesinstalled in 1917. The 1919 Sanborn Fire Insurance Map verifies that there were
three smokestacks.

1922

The City of Durango files contain afloor plan of the plant with an incomplete plan note
stating the plan is to be part of a permit application in 1922.1t isvery likely that the plan
reflects the floor plan as of 1922. The 1922 plan illustrates all equipment identified to
date, with only afew changes. The switchboard appears to be different from the 1917
configuration and the transformer/lightning arrester layout is slightly different. The

Del aval equipment is referenced on this map, but was not shown on previous maps. The
Del aval wasin the building by 1906, according to other sources (see 1906 discussion
above). An opening for railroad track to enter the building and alarge water heater are
new additions to the boiler room. Discharge and intake lines and pits for drawing water
from the Animas River are also shown on this plan.

The Westinghouse DC unit was dismantled “when the Durango Street Railway (and
Realty Company) went out of business” according to a1935 filing of the Western
Colorado Power Company. The Durango Street Railway actually existed for a number of
years after the demise of the street car operations. It islikely the Westinghouse Unit was
dismantled after 1920-1921 when the street cars ceased running. The DC unit is
illustrated on the 1922 plan. (The Durango Street Railway Company, which aso
developed real estate, struggled on until 1933.)

1927

Annua maintenance reports indicate that asbestos was installed over steam pipes, the air
pump, the circulating pump and in the boiler room. Additional unspecified areas received
asbestos applications. The Corliss machines were still functioning per an April 26, 1927
maintenance report.
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1935
Per a1935 filing of the Western Colorado Power Company, the Westinghouse unit was
in piecesin storage in the power plant building in 1935.

1937
Load increases caused the plant to return to a generating function, not just a substation
function.

1942

Inventory of “Major Items’

Stirling Boiler Class R No 18, 301hp; manufactured by Babcock and Wilcox (1917
boiler)

Two Heine Boilers 419hp each, manufactured by Heine Safety Boiler Works (these are
the 1916 boilers)

Coa handling equipment including track, dump car and scales (first shown on the 1922
plan)

Three stedl stacks, 5 feet in diameter and 110 feet high (1917-1918)

One GE Turbine-generator set (thisisthe 1917 set) “...complete with Curtis steam
turbine (670 hp)....with direct connection to AC generator (500kw 2300v) and direct
connected exciter and Worthington barometric jet condenser.

Switchboard for generator, exciter, station service and outgoing transmission lines

Oil circuit breakers and disconnector switch

1946

In June the Western Colorado Power Company and the Durango Natural Gas Company
signed their first contract for service to begin July 26, 1946. Some of the equipment was
modified for gasinstead of coal power.

1947

An article in the January 20, 1948 Durango Herald Democrat states that Western
Colorado Power Company installed a 1250kw steam turbine in the plant in 1947. The
third boiler was converted to gas.

1949

A large metal building was added on to the west side of the plant to accommodate a new
boiler and generator. The boiler (Lang Company) was able to operate on pulverized codl,
fuel oil or natural gas. The boiler stack was erected to the south of the building where it
remainstoday. . The smokestack made the front page of the October 1948 edition of
“The Circuit”, Western Colorado Power’ s promotional magazine. “Durango’s stack gets
the heave-ho!” the headline proclaimed, “ Scraping the sky at aheight of 100 feet, the
stack is one of the tallest structures in the Durango area’. A 3500kw generator was
installed in the metal building and began operation in 1949.
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