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1 . Name of Property
historic name
other names/site number

The Snla.r

Bridgers & Paxton Office Building

2. Location
street & number
city, town

I
I

213 Truman St.rrat. N.

state New Mexico

code

35

code 001

county Bernalillo

I not for publication
I vicinity
zip code 87108

3. Classification
Ownership of Property
jxx] private
I I public-local
I I public-State
I I public-Federal

Category of Property
I building(s)
I district
Zlsite
I structure
I object

Name of related multiple property listing:

Number of Resources within Property
Contributing
Noncontributing
1
____ buildings
____
____ sites
____
____ structures
____
____ objects
____
____Total
Number of contributing resources previously
listed in the National Register ~0~___

4. State/Federal Agency Certification
As thexdesignated authority under the National Historic Preservation Act of 1966, as amended, I hereby certify that this
domination EH request for determination of eligibility meets the documentation standards for registering properties in the
National Register of Historic Places and meets the procedural and professional requirements set forth in 36 CFR Part 60.
In my opinion)the property ESmejBtsalJ doesjjoLmeet the National Register criteria. LZlSee continuation sheet.

^j

x£Zl Jl&ltf;*, A**J!L OZ^.

Signature of certifying official

jf

Date

State or Federal agency and bureau
In my opinion, the property ED meets [HI does not meet the National Register criteria. EH See continuation sheet.
Date

Signature of commenting or other official
State or Federal agency and bureau

5. National Park Service Certification
I, hereby, certify that this property is:
[)fl entered in the National Register.
I I See continuation sheet.
I I determined eligible for the National
Register. I I See continuation sheet.
I I determined not eligible for the
National Register.
I
I

16 -JO

I removed from the National Register.
I other, (explain:) ___________
Signature of the Keeper

Date of Action

6. Function or Use
Historic Functions (enter categories from instructions)

Comnerce/Trade - Professional_____
____________Engineering Office

Current Functions (enter categories from instructions)

Vacant - Not in Use

7. Description
Architectural Classification
(enter categories from instructions)

Materials (enter categories from instructions)
foundation Reinforced Concrete

International Style___

walls

Stucco, brick veneer

roof
other

PI ywood , asphal t sh i n g;1 es
Solar Collector Panels —
pfl ass n copper* a n r\ a 1 1 imi ni im

with wood frames
Describe present and historic physical appearance.

The Solar Building, 213 Truman Street N. E., is located three and
three-fourths miles east of downtown Albuquerque, just north of Central
Avenue, formerly U. S. 66 and the city's old main thoroughfare. It is
situated among commercial buildings and open parking lots in a "transition
zone" between the strip commercial on Central Avenue and a residential
subdivision to the north. The building's L-shaped design is dominated by a
750-square-foot glass-covered solar collector which covers the steep
sloping south wall of the north wing. This wing forms a quadrilateral
running east-west for 108 feet. The short leg of the "L" runs north-south
on the east edge of the property. The east facade, which faces Truman
Street and is the most highly visible, has a thirty foot brick-faced wall.
It is this wall that is most often depicted when the building is
photographed. The east wing is a rectangular flat-roofed one-story
building which houses offices and is partially faced in matching brick.

I

I See continuation sheet
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The original building had a gross floor area of 4300 square feet, all
of which was solar heated. The one-story north wing is framed by seven
structural steel bents placed eighteen feet on center with wood joists
spanning between the bents under the 20-degree north roof slope. The south
facing wall, which is sloped at a 30-degree angle from the vertical forms
the support for the solar collectors. The 30-degree angle is the optimum
slope for the solar collectors for 35-degrees north latitude, which is the
latitudinal location of Albuquerque, New Mexico. The north facade is,a
long white wall with a continuous band of wood-framed windows at the 'Vo
line. The original southern section is a conventional International "Style
structure; a small brick-faced rectangle sited parallel to the north wing.
The main entry to the building is on the east where the two wings join.
Most of the building is constructed on grade, except for an approximately
950 square foot basement.
The north wing contains drafting rooms and the equipment room for the
solar heating system. The drafting rooms are located along the north sideof the wing under the north sloping roof; indirect lighting enters this,
wing through several skytrgh^s in the roof and bounces off the long white
wall of the drafting rooms. These skylights and the north windows
eliminate the need for artificial light during the day.
Dropping vertically from the peak of the north sloping roof, the south
wall of the drafting rooms separates these rooms from the mechanical
equipment which lies beneath the solar collectors. The equipment located
here transfers the heat collected by the flat plate collector to the
building. The equipment includes a heat exchanger and a water-to-water
heat pump. Heated water in the winter and cooled water in the summer is
stored in an underground 6,000 gallon storage tank.
,._._
The collector panels are formed from two bonded aluminum sheets painted
with non-reflective black paint; originally flow channels built into the
panels transported water which was heated by the sun and then pumped to the
storage tank. Shortly after the system was put into operation, the
combination of soldering flux and water caused corrosion of the aluminum
panels, which resulted in pin-hole water leaks. The system was retrofitted
and the flow channels replaced by copper tubing attached to the back of the
aluminum sheets. The panels are held in place by an insulated support
frame and covered with a single layer of glass.
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Heat absorbed by the collector plates is transferred to an
ethylene-glycol water solution which circulates through the copper tubing.
A heat exchanger then transfers the heat from the solution to the water in
the 6,000 gallon storage tank buried next to the building. Heat energy
stored in this tank water is circulated to the rooms by way of an air
handling unit. At night and during overcast days enough heat energy is
stored in the tank to heat the building. If the temperature of the water
falls below a certain level a heat pump is used which can extract heat from
the stored water even when the water temperature is sis low as 50 degrees
Fahrenheit. During the summer an evaporative water cooler is operated at
night and with the original water chiller-heat pump provides enough cold
water for storage to cool the building.
In 1962 the southern section was more than doubled in size with a
southern addition; a horizontal row of wood windows was added just below
the roof on the east side of the addition. Below these windows the wall is
faced with small multicolor ceramic tiles. Although the 1962 addition was
designed by the original architects, Stanley & Wright, the addition is
well-defined and is easily distinguised from the original structure. Due
to very low energy costs at this time, the owners decided to augment the
solar-assisted system and install a conventional boiler which utilized the
existing mechanical equipment. The new 4000 square foot addition to the
southern wing was not solar heated, but utilized the conventional gas-fjred
boiler that augmented the solar system. In 1963 the northern wing of tjie
original structure was extended to the west to provide an additional re'ar
entry to the building. With the exception of two connecting passageways, a
1981 passageway which connected the 1962 southern addition to an adjacent
existing building on Copper Avenue and a 1984 passageway connecting the
1962 southern addition to the immediately adjacent existing building on
Truman, no other alterations have been made to either the system or the
building since that time. When queried as to the ease with which one can
identify the original structure, Frank Bridgers, who designed the unique
solar system for the building, responded, "Our firm, Bridgers & Paxton,
occupied the Solar Building for twenty-nine years, during which time our
firm and our tenants had considerable growth. This required additions to
the building to accomodate our expanding staffs. For all additions, both
small and major, we gave careful consideration to preserving the integrity
of the solar collectors and retaining the salient features of the original
Solar Building."
In 1974, energy costs soared and the solar system was analyzed and
restored with funding from a National Science Foundation Research Grant.

OWS Apprortl Mo. 1034-0011
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The original copper tubing attachment to the back of the aluminum plates
did not have a continuous bond. The copper tubes were re-soldered using
silver solder to re-establish a good heat transfer bond between the copper
tubes and the aluminum plates. The water transport medium was replaced
with the ethylene glycol mixture to prevent freezing problems that had
occured in earlier years. The control system was revised for a completely
automatic changeover for the various winter modes. In rooms where the heat
could not be controlled by the thermostat in the drafting rooms, packaged
water-to-air heat pumps were installed for individual control. The 1974
changes brought the solar system up to date and made it equivalent to a
completely automatic conventional heating and air conditioning systems.
In preparation for this application, Professor Maurice W. Wildin, with
the University of New Mexico's -Department of Mechanical Engineering, was
queried as to the extent of modifications associated with the 1974 NSF
grant. Professor Wildin had been involved in the study, and the University
of New Mexico Mechanical Engineering Department provided the
instrumentation and monitoring for Pennsylvania State University. In
response to the inquiry, Professor Wildin indicated "I recall clearly that
one of the" requirements of the NSF program which funded the project to
renovate and operate the solar system was that it not be modified
substantially from the original design." A copy of Professor Wildin's
letter of April 4, 1989, is attached in an attempt to certify that the
integrity of the solar system has long been recognized and maintained.

8. Statement of Significance
Certifying official has considered the significance of this property in relation to other properties:
[x2J: nationally
I I statewide
I I locally
Applicable National Register Criteria

I

IA

I

IB £x1c

I

ID

Criteria Considerations (Exceptions)

I

IA

I

IB

I

ID

I

Ic

Areas of Significance (enter categories from instructions)

____Engineering_________________

I

IE

I

IF

EgJG

Period of Significance

Significant Dates

1956____________

1956____

Cultural Affiliation

Significant Person

______________________________

Architect/Builder

Frank Bridgers & Donald Paxton, Engineers
George Wright & Francis Stanley, Archi tervr.s

State significance of property, and justify criteria, criteria considerations, and areas and periods of significance noted above.

The Solar Building is an exceptionally significant structure. It has been
recognized as the first solar-heated commercial building in the world.
Since its completion in 1956, its contribution to the application of solar
energy for heating and cooling has been well documented in architectural,
engineering, scientific and general interest publications. In contrast to
many early solar systems, the Solar Building's system is entirely intact,
and has not been removed or substantially modified. It remains capable of
functioning at its original level of efficiency. It has contributed
significantly to the history of the development of applied solar energy.

I

I See continuation sheet

9. Major Bibliographical References

1.

Architectural Records Magazine, "Solar-Heated Office Building
Combines Good Architectural and Mechanical Design", December,
1956.

2.

Architectural Forum, "Solar Energy Closer on the Horizon",
January, 1957.

3.

Progressive Architecture, "Solar-Heated Office Building",
March, 1957.

4.

Life Magazine, "Warm Winter Behind Glass", December 17, 1956.

xxl See continuation sheet
Previous documentation on file (NFS):
I I preliminary determination of individual listing (36 CFR 67)
has been requested
• ' ''
•
I I previously listed in the National Register
I I previously determined eligible by the National Register
O designated a National Historic Landmark
I I recorded by Historic American Buildings
Survey # _____________
I I recorded by Historic American Engineering
Record #__

Primary location of additional data:
xxl State, historic preservation office
I I Other State agency
I I Federal agency
I I Local government
I I University
D Other
Specify repository:

10. Geographical Data
Acreage of properly
less than one acre
UTM References
A II i3 I 13 15 ,5 13 i2
Zone
Easting
Cl . I

13 & 18 .2 19 6 iQ
Northing

Zone

I

Easting

Northing

i

i

I See continuation sheet

Verbal Boundary Description

Lot 2 (formerly Lot B), Block 7 of the Buena Vista Business Addition, being
a subdivision of portions of Track Number 4 of Heights Reservoir Addition, an
addition of the City of Albuquerque, New Mexico.
I

I See continuation sheet

Boundary Justification

All of Lot 2 in Buena Vista Addition, 100' x ISO 1 , to include all areas
traditionally associated with the building. The entire lot on which the
Solar Building is located is nominated, since the working part of its solar
system is at the rear and needs clear space around it to be seen.
I

I See continuation sheet

11. Form Prepared By_______________________________________________
name/title ____Mary Davis. Preservation Planner and Lvnn Bridgers, Technical Writing
organization
Redevelopment Division. Planning Dept.
date _____July 14, 1989_____
street & number Post Office Box 1293_______________ telephone
(505) 768-3277____
city or town ___Albuquerque______________________ state New Mexico
zip code R71 03
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In a 1979 Department of the Interior publication National Register
Historians Marcella Sherfy and W. Ray Luce indicate that historical
significance "may be represented by a building or structure whose
developmental or design value is quickly recognized as historically
significant by the architectural profession". (1) Following its completion
in 1956, the Solar Building's significance was acknowledged in Architectual
Record Magazine (December, 1956) (2), Architectural Forum (January, 1957)
(3), Progressive Architecture (March, 1957) (4), Life Magazine (December,
1956) (5), and Fortune MagazTne (November, 1957) (6) •. In later years its
significance was recognized by the National Science Foundation (1974), New
Mexico Professional Engineer (1975) (7),-and Architectural Record Books"1
Energy Efficient Buildings (1980) (8). These organizations have recognized
the unique contribution of the Solar Building to modern architectural and
mechanical design, and to the continuing development of solar energy.
Sherfy and Luce, in the same Department of the Interior publication,
indicate "a recent building may be of exceptional significance . . .because
that building type is very scarce". (9) In May of 1975, William A.
Shurcliff surveyed solar-heated buildings in the United States. (10)
Shurcliff is an Honorary Research Associate in the Physics Department at
Harvard University. Of the 138 buildings reported by Shurcliff, nearly 100
of them were initiated after 1970. As might be expected, the majority of
the remainder are residential structures, further demonstrating the
scarcity of commercial solar buildings constructed prior to 1970. In a
later book, Solar Heated Buildings of North America: 120 Outstanding ,.
Examples, Shurcliff cites only four commercial office buildings. Of ^.those
four, only the Solar Building was constructed prior to 1976.
When the Solar Building was completed in 1956, active solar systems
were considered experimental and an uncertain heating source. The
technology and the use of active solar heating was less than 20 years old.
The decision of Frank Bridgers and Donald Paxton to incorporate an active
solar system into their building as their sole heating represented a
considerable personal risk, but their confidence in the system was
justified. The resultant system contributed significantly to the history
and the development of the technology of applied solar energy.
As early as 1909, William 0. Bailey had developed a solar water heater.
Solar energy for water heating was in common use during the first four
decades of the 20th century. However no full-scale application of an
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active solar heating system for an entire building was made until 1939.
After a year of research, engineers at the Massachussetts Institute of
Technology (M.I.T.) installed solar flat plate collectors, a pumping system
and a water storage tank in a specially constructed "solar house". The
results were favorable. A considerable amount of data was collected
regarding the optimum tilt angle for the collector, light transmission of
the glass cover, heat loss, and the most effective type of absorber plate.
With this basic data established, effective working systems could be
developed.
The advent of the Second World War interrupted the M.I.T. experiments,
but experimental work was continued by George Lof in Colorado on
residential solar heating systems using air instead of water as the heat
transport medium. After the war M.I.T. renewed its work with solar heated
water systems. Concurrently Dr. Maria Telkes developed Glauber salt as a
heat storage medium. By 1948 enough work had been done to encourage
architect Arthur Brown to design a solar heating system for a public school
in Tucson. This system worked well for ten years, but was removed when the
school was expanded in 1958. Many structures with early solar systems have
been destroyed, or have had the systems removed, again emphasizing the
scarcity of early solar systems.
During these years of low energy costs, inventors and experimenters in
solar energy kept working, many driven by their concern that non-renewable
sources of energy were both finite and subject to the whims of the
governments of the producing countries. These solar pioneers formed the
Association for Applied Solar Energy Research in 1955 and that year held
the first World Symposium on Applied Solar Energy in Phoenix, Arizona.
Frank Bridgers, a young engineer from Albuquerque, attended the conference.
Already familiar with solar energy research, he returned home newly
inspired to attempt a practical application of the known principles of
solar heating.
Bridgers was born in Birmingham, Alabama, received a mechanical
engineering degree from Auburn University, and graduated with a master's
degree from Purdue in 1948. His interest in solar energy began while he
was a graduate student at Purdue. There, he studied with Professor F. W.
Hutchinson in a special program on residential solar applications sponsored
by the Libbey-Owens-Ford Company. After working with Charles S. Leopold,
the Philadelphia engineer that designed some of the earliest commercial
installations of radiant panel heating, Bridgers came to New Mexico as a
consulting project engineer. He met Donald Paxton at the Los Alamos
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Scientific Laboratory, now Los Alamos National Laboratories, and the two
went into partnership in 1951.
Both were interested in the applications of solar energy. After their
initial experiments on the roof of Bridgers 1 garage, they optimistically
drew up plans for the Solar Building. After a lengthy search for financial
backing, they obtained a loan from Albuquerque National Bank and began
construction in 1956 of the first solar heated commercial building in the
world.
Articles in a number of magazines hailed the innovative nature of the
Solar Building. Life Magazine, in December, 1956, reported "an odd-looking
new office building in Albuquerque, N.M. has one wall sheathed in glass and
tilted to face the sun. . . . [The Solar Building], . .is the first
commercial structure in the country to be heated entirely by the sun." (11)
Progressive Architecture, The Architectural Record, and the New Mexico
Professional Engineer wrote enthusiastically about the Solar Building. The
March, 1957, issue of Progressive Architecture noted:
In recent years, numerous published papers have
discussed various aspects of exploiting free and
abundant energy for domestic heating and a few
solar houses have actually been built, lived in and
studied. For the most part, these examples have
been in the realm of theory and applied research.
Now, for the first time, a solar commercial
building has been built at Albuquerque, New Mexico,
to house the offices of Bridgers & Paxton, well
known engineers who have executed mechanical
designs for some of the most outstanding
contemporary buildings in the Southwest. (12)
The first year of operation (1956-57) had the cloudiest January in
Weather Bureau records, yet the building performed up to expectations
despite some minor problems. These were soon corrected and the system
maintained comfortable temperatures in the building for six years.
"Fuel costs were so low in the U. S. during the early Sixties that the
additional construction cost for solar heating could not be justified on an
economic basis." (13) When the building was expanded in 1962, the owners
decided to augment the solar heating system with a conventional boiler.
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.Recognizing the building's historical significance, the owners retained the
integrity of the original solar system. None of the system's equipment was
removed. The new conventional heating system used the original mechanical
equipment, leaving the solar system intact so that it could be re-activated
at a later date.
Twelve years later their prudence was justified. Rapidly rising energy
costs renewed interest in the Solar Building. In 1974 the original system
with some minor modifications was put back into operation. Dr. Stanley F.
Gilman of Pennsylvania State University received a National Science
Foundation research grant (14) to restore the system and provide
instrumentation for a demonstration and research program to establish a
design procedure for solar assisted heat pump systems. The NSF hoped t'o
provide a procedure that could be put into wide use throughout the country.
Results of the study were reviewed in a workshop at Pennsylvania State
University in 1975 and published in 1976. (15) As a result of the 1974
retrofit, the solar system with its solar-assisted heat pump continued to
be used to heat the original part of the building.
The active solar system in the Solar Building has served as a model for
over fifteen systems designed after 1956. One such is a solar assisted
heating system for the Denver Community College, possibly the largest
active solar system in the nation. Similar to the original system, this
particular system heats 300,000 square feet of floor area. For his work in
solar energy, Purdue University awarded Frank Bridgers the Distinguished
Alumnus Award of 1978. The award stated in part; "Mr. Bridgers is one of
the pioneers and innovators in utilizing solar energy to heat and cool
large commercial buildings. He and his firm designed the first completely
solar heated office building in the world."
In 1977 Bridgers was a key-note speaker at an international solar
energy conference in London. The conference, "Profits, Projects, and Solar
Energy", brought together solar specialists from sixteen different
countries. Bridgers' speech "Large Scale and Commercial Applications of ~
Solar Energy, Computer Models and Heat Pumps" was based largely on the
success of the Solar Building's system and other systems modeled after it.
In this way the Solar Building has contributed to the international
development of solar energy applications.
The Solar Building's system remains a viable and effective solar method
for heating and cooling. It ;has made, and continues to make, a significant
contribution to the solar energy field.
Knowledge gained from its use
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.has helped others understand the practical applications of solar energy and
directed the course of further study and experimentation throughout the
nation and the world. As early solar systems continue to be removed,
modified beyond recognition, and destroyed, the Solar Building's unique
historical significance increases. As the Solar Building has never been
challenged as the first solar heated commercial building in the world, and
given the true scarcity of this application prior to 1970, the registration
of the Solar Building will insure the preservation of an integral part of
our nation's early solar history.
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SOLAR BUILDING
EXHIBIT A

Letter from Professor Maurice W. Wildin regarding extent of
modifications to solar system associated with 1974 National
Science Foundation Grant to study efficiency of the solar
building.

RECEIVED
APR 10 1989

City of Albuquerque
Planning Dept.
^development Div,

The University of New Mexico
April 4, 1989

Department of Mechanical Engineering
Albuquerque, NM 87131
Telephone 505: 277-2761

Mary P. Davis
Redevelopment Division
City of Albuquerque
P. 0. Box 1293
Albuquerque, New Mexico 87103
Dear Mrs. Davis:
I am writing in response to your letter of March 30, specifically with
respect to whether the heating and cooling system, including the solar system
of the Solar Building in Albuquerque was modified substantially from the
original version. It is my recollection that the system was not modified to
the extent that the original design could not be conceived and understood by
a visitor at this time. I recall clearly that one of the requirements of the
NSF program which funded the project to renovate and operate the solar system
was that it not be modified substantially from the original system. Hence,
although I argued for replacing the collector panels with some that would
have been representative of the technology at that time, the original
collectors were refurbished and used. There were some storage tanks and a
heat exchanger added, but I don't believe their presence would prevent
someone from understanding the system as it originally existed.
I hope this is of some assistance.
Sincerely,

Maurice W. Wildin
Professor

A Place in Your Future

SOLAR BUILDING
EXHIBIT C

(Drawings Submitted with Registration)
1.

Elevation - Sheet #5 - 1955 Original Solar Building

2.

Section and Solar Panel Elevation - Sheet #6 - 1955 Original
Solar Building

3.

Floor Plan and Finish Schedule - Sheet #4 - 1955 Original -< '
Solar Building

4.

Heating Floor Plan and Details - Sheet #12 - 1955 Original
Solar Building

5.

Heating Sections and Details - Sheet #13 - 1955 Original
Solar Building

6.

Heating Schedules and Diagrams - Sheet #14 - 1955 Original
Solar Building

7.

Addition to Solar Building - Exterior Elevation - 1961 Sheet #3 - 1962 Addition (Southern Addition)

8.

Addition to Solar Building - Sheet #2 - 1963 - Addition to
North Wing to Provide Additional Rear Entry

9.

Floorplan of Solar Building - 1982 - No Sheet Number - Shows
Current Floorplan of Building and Connecting Passageway Added
. in 1981
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