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INTRODUCTION
This report is written for the Department of
Architecture of Montana State College in fulfillment
of the first part of a thesis problem—the research
and study of preliminary concepts of a "building. This
part of the work, done in the first quarter of a two
quarter problem in architectural design, is in partial
fulfillment for the degree of Bachelor of Architecture.
The second part of the thesis work shall be a design
solution based on the research presented here.
The information contained herein pertains spec
ifically to the proposed Mc Grill Museum of M.S.C., and
is not meant for public or university museums in general.
Throughout the report the reader will find
mention of a radioactive fallout shelter. The allowance
of space for such a shelter is to be part of the build
ing program. The space allotted for fallout protection,
however, is to be used primarily for museum purposes
except in the case of emergency. The building, then,
will be used primarily for museum operations; therefore,
this phase of the planning process will be given prior
consideration.
Of the entire report the most significant portion
is the information gathered in the Building Program.
This information shall serve as a major stepping stone
towards the final part of the thesis—the design of
the new McGill Museum.

REPORT ON RESEARCH
MARCH 1962

Report by
John Palat
Architecture 490, Thesis

1.

CONDITIONS CREATING A NEED FOR A NEW MUSEUM
The present McGill Museum, located on the west

end of the campus, is housed in a partially remodeled
barn. Many members of the museum staff as well as
some members of the college faculty feel that this
barn is now inadequate and that it will become more so
in the future as various museum collections on the M.S.C.
Campus expand. As a result several proposals have been
sent to President Renne suggesting the erection of a
new museum. These point out that museum collections
of the College and the community are numerous at the
present time.
1.1

In fact some of them are excellent.

Present Collections

1
Members of the Museum Policy Committee show
that among various collections under consideration, the
following may now be available:
1. The College botanical collection.
2. The College zoological collection.
3. The College geological collection.
4. The Indian art collection accumulated
by Mrs. Harmon.
5. The Pioneers and Kinsey Indian and gun
collection.
6. The Prescott collection.
7. A machinery and carriage collection.
This varied potential in collections, together
with the antiquarian exhibit materials of the present
McGill Collection and many fine pieces which are promised
_

Superscripts refer to similarly numbered entries
in the Bibliography.

with a fireproof structure, could be distinctive.
In addition, the Committee tells us that the
scientific, research, and general educational value of
a new museum could easily develop into a nationally
important center. Bozeman is in the midst of a region
rich in natural history, reaching from minerals and
plant and animal fossils to present day flora and fauna
in our parks and primitive areas, mines, and forests.
This region is also one of the richest in the nation in
unexplored archeological and anthropological materials
related to the American Indian.

In Montana we still

have a wealth of relics which show the transition from
pioneer to modern living. V/e are also in a superb
position geographically to portray the old West in its
best sense, as well as reflect the cultural, scientific,
and other interests of the community and the region as
it has developed.
1.2

Conditions of the Present Building

One trip through the present temporary structure
will point out that the potential collections can not
be adequately housed and displayed there. The barn
does not even have adequate provisions to display the
present McG-ill Collection well. The atmosphere created
in the barn is certainly not one in keeping with the
atmosphere of most museums. The lighting is very poor
and the ventilation no better. Sometimes the roof
leaks and threatens to harm some of the valuable displays
Some exhibits appear a bit shaggy against the background
of the old barn walls. In the summer dust and dirt
filters through the walls and settles on the displays
leaving them dull and unattractive. The dust creates

problems not only in the appearance of exhibits, but
also in their maintenance and in the preservation of
the surfaces of valuable furniture and other articles.
The major disadvantage of the barn, however, appears
to be its flammability. The structure is made up almost
entirely of wood—a material highly flammable. As a
result materials stored and exhibited in the building
are not safe. A number of persons, who might otherwise
do so, will not contribute to the present McGill Col
lection because of this reason.
1.3

Possibility of Remodeling

Could the building be remodeled to the extent
that it would serve present and future needs adequately?
This appears doubtful. A complete remodeling program
would be rather expensive and, unless major space addition
could be included in the program, it would hardly be
worth while. The space required to house the various
available collections and their accompanying functions
is at least two times as large as the space that the
barn provides. Furthermore, the location of the barn
is far from ideal. Very little parking space could
be provided near the museum building even if it were to
be remodeled. Perhaps even more grave would be the
problem of landscaping and that of arranging an at
tractive entry way into the museum. In addition, a
look at the Ivl.S.C. College Map will show that the barn
is located near the west end of Garfield Street. If
Garfield is to extend straight toward the west, as
future plans indicate, part of the present structure,
if not all of it, would have to be removed. In any
case possibility for expansion toward the south would

be blocked leaving only a small amount of room for
expansion to the west. Remodeling, then, appears not
to be the most practical solution to future problems.
2.

HISTORIC CONDITIONS

The McGill Museum had its origin in August,
1956. At that time Caroline McGill, skilled Butte
physician since 1911» gave her collection of Victorian
furniture, rare glassware, books, pictures, and many
other exhibit items to Montana State College. Dr.
McGill knew intimately many members of the older Montana
families and through them she managed to gather an
impressive collection dealing mostly with the home
furnishings of the Victorian era. Through gifts from
her extensive and varied collections to the Montana
School of Mines, Montana State University, and Montana
State College, she hoped to stimulate the state and
several communities toward greater effort in presenting certain aspects of Montana's cultural heritage.2
Her effort appears to be well appreciated in the policy
of the present museum staff and probably will be so
in the future.
3.

SOCIAL CONDITIONS
There is a slight feeling of antagonism on the

part of many townspeople with respect to the Montana
State College personnel. Perhaps it stems from the
reluctance of the College to cooperate and participate
in various community functions. The new museum build
ing would present an opportunity to do away with some
of the difficulties between community and College.
Members of the Museum Policy Committee (a committee

that determines future policies of the McGrill Museum)
have suggested that a college committee be named to
work with a community committee involving the Chamber
of Commerce Civic Affairs Committee, representatives
from the Gallatin County Pioneers, and other interested
persons and groups, to discuss such topics as:
1, The way in which the museum movement may be
related to the 1964 Bozeman Continental
observation.
2. The type of building program.
% The type of museum.
4. Financial support for building a museum
structure.
5. The operation of the museum.
4.

ECONOMIC CONDITIONS
Financial support for the new museum building

would come from various sources. These might include:
1. The possibility of securing federal funds for
fallout shelter construction. A fallout
shelter could be readily incorporated in the
design of the new building. This space may
also serve as exhibition or storage space
for the museum.
2. The possibility of securing foundation or
federal government funds for the development
and care of scientific collections, and for
the research in connection with use of these
collections.
3. The securing of state funds from state
legislative appropriations for classroom
space.
4. The securing of private funds, locally, in

the state and elsewhere for care and display
of antiquarian exhibits.
5.

CLIMATIC CONDITIONS

Bozeman
air, free from
temperature is
rainfall is 20
5.1

has a dry climate, with clean, mountain
industrial smoke. The average mean
42.8 degrees P., and the average annual
inches.

Temperatures

Temperatures range as follows:
1. Spring temperature is 26 degrees P. minimum,
80 degrees P. maximum.
2. Summer temperature is 39 degrees P. minimum,
98 degrees P. maximum.
3. Autumn temperature is 34 degrees P. minimum,
76 degrees P. maximum.
4. Winter temperature is minus 15 degrees P.
minimum, 50 degrees P. maximum.-5
The above data indicates that Bozeman is located
in a climate where temperatures fluctuate considerably.
This in turn indicates that requirements for heating
and cooling will be somewhat more extensive than those
that would be required for a more moderate climate.
Cost of heating and ventilating will, therefore, be a
bit more for the new museum building than ordinarily
estimated.
5.2

Sun Angles

The following diagram, devised by Geoffery Baker
and Bruno Funaro, is a scheme for depicting ,the sun's

position.

It is quite useful in that nearly all the

needed information about the sun is contained in one
chart. (See Figure 1.)^ Intersection of the light
lines (dates) and the heavy lines (hours) will indicate
the sun's altitude, when reference is made to the dotted
lines. If a line is connected from this same intersection
to the center of the compass, the sun's azimuth at that
particular situation will be found.
5.3

Wind Conditions

Prevailing winds for the Bozeman area are from
the north-west. Storm winds are generally from the
east, and as a rule wind conditions are seldom severe.
The U.S. Weather Bureau Map for 1953^ indicates that
the mean wind velocity for January for the Bozeman area
is from 4 to 7 miles per hour; for June it is from
8 to 12 miles per hour.

w
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Figure 1.

Baker and Funaro's Sunfinder for
Latitudes 45 degrees to 50 degrees
north.

6.

SITE CONDITIONS
The search for an ideal location for the new

McGill Museum brought about the inquiry into the future
expansion program of the M.S.C. Campus. Immediately
the fact that there was no comprehensive master plan
became apparent. Because of the lack of such a plan
a number of problems in selecting the most suitable
site arose. For
other structures
the new museum.
be located seems

instance, facts indicate that several
will be built before the erection of
Exactly where these buildings will
to be only speculation at this time.

However, should they be erected near a site chosen
for the museum, the plans submitted for the new museum
might have to undergo considerable change. In the
problem of finding the best site, among other things,
we must then take into account the fact that the location
chosen is more ideal if future buildings are not likely
to be erected there.
Mr. H.C. Cheever, member of the Campus PIaiming
Committee, indicated the location of such a site.
This is a lot situated on the corner of South Eleventh
Avenue and Huffine Lane. (See Montana State College
Campus Map.) Presently the site is partially occupied
by small one bedroom, prefabricated housing units.
These, however, are temporary structures which can be
moved to another location rather easily. The site
suggested by Mr. Cheever appears to be the most ideal
for a number of reasons. These are:
1. Expansion of other buildings into this area
appears to be least likely in the near future.
2. The lot is fairly close to the center of the
campus area now, and if expansion of future
classroom buildings will be toward the west—

as Mr. Gheever indicated would be the case—
the lot will be even more nearly in the
center of the campus in years to come.
This location would seem more ideal than one
directly in the center of the campus because
the new museum could be easily found by
tourists coining into the Bozeman area through
Huffine Lane. A sign near the intersection
of U.S. Highway 191 and Huffine Lane could
serve to attract tourists to the museum.
A museum located on this site could serve
as' an entrance gate to the campus.
The museum could be designed to serve as a
pleasant point of transition between college
buildings and the housing units of the
community.
South Eleventh Avenue will probably be the
main traffic artery for the campus in future
years—this fact was pointed out by Mr.
Gheever. Therefore, a building located near
South Eleventh would come under the attention
of people leaving and coming into the campus.
Presently there is considerable traffic on
South Eleventh leading to and from the I/I.S.C.
Fieldhouse.
The creek passing through the lot could be
utilized in landscaping to beautify the
area around the building.
Two parking lots, which could be used for
museum parking, are located near by.
The lot was recommended by Mr. Gheever after
considerable study and discussion. Mr.
Gheever is well qualified in matters such
as these. He has served as head of the

Architecture Department of M.S»0. for 15
years and has also served, as a member of the
M.S.O. Campus Planning Committee for three
years. In addition, he has been on numerous
temporary campus planning organizations through
out the past 17 years.
Several other lots have come under consideration.
These, however, when compared to the one discussed
above, fall short in many respects. Therefore, the
site located on the corner of South Eleventh Avenue
and Huffine Lane will be the one used for the plans
of the new Mc Grill Museum.
6.1

Surrounding Environment

The site under discussion is quite large and
free from oppressive, large-buildings. (See Montana
State College Campus Map.) To the north of the site
and across the street is a Montana Power Company station.
The area west of the site is occupied by married student
housing units. Toward the south is a parking area,
and further on a greenhouse. Toward the east are
the Military Science Building, the Wool Laboratories,
and a parking lot. Mountain ranges surrounding the
Bozeman area are visible to some extent from nearly
any point on the lot. The view afforded by these may
be utilized in the planning of the building.
6.2

Description of the Site

The lot is fairly level with a slight incline
in the north and south directions. (See Contour Map)
The slope is approximately one foot for every 50 feet
and drops toward the north. The area is inhabited

with very little vegetation.

However, there is a

small stream—that may "be utilized for creating an
attractive landscape—running through the lot. No
definate information is available as to soil structure
and ground water level of the site. The M.S.C. Service
Department pointed out that near by lots that have been
tested have soil layers with top soil, one to two feet
deep, and gravel eight to ten feet deep. Approximate
water level is believed to fluctuate, but it is probably
within the range of six to ten feet below ground level
throughout various portions of the lot. Utilities
appear to be plentiful and their location is indicated
\

in the accompanying map. (See Utilities Layout Map.)
6.3

Zoning Regulations

There are no present zoning regulations that
are mandatory for the erection of buildings on State
property. Often, however, the restrictions set forth
in the National Building Gode or the Uniform Building
Code are used.
7.

FUNCTIONS OF THE MUSEUM

In general, museum buildings can be classified
into two main categories—public and university or college
museums.

The functions of these tv/o types are quite

different. The function of the public museum is based
on the concept of enriching the lives of people generally,
rather than serving a limited group. Its purpose is
to actively interpret the subjects and exhibits by
descriptive labeling, lectures and gallery talks,
children's classes, and popular technical publications.
These concepts make possible the obtaining of public

support through gifts and bequests, annual memberships,
and by the appropriation of tax funds. The function
of the college museum, on the other hand, is somewhat
different from that of the public museum. Laurence
Vail Coleman explains:
The first duty of a university or
college museum is to its parent es
tablishment, which means that the
faculty and student body have claim
prior to that of the townspeople and
outsiders in general. Public service,
including cooperation with schools and
other work- for children, is no more
the first business of a college museum
than of a college library. There are
campus museums run by people interested
wholly in the public, people whose
enthusiasm .for this kind of good will
listen to no question of whether their
efforts are appropriate to the place
in which they hold forth. There are
campus museums, also, that try to be
all things to all men; but unless such
museums are conspicuously useful in
4iheir proper work—that is work with
students—they are inadequate and no
-extenuating^circumstance can alter
that fact.
__This view, however, is not held by all museum
critics. Mr. Harold C. Rose' points out that the college
museum may adopt attitudes and methods of the public
g
museum in varying degrees.
In fact the policy of the
Florida State Museum—a college museum similar in
function to the one proposed for M.S.C.—is to create
a striking public relations function when possible.
In any case the Museum Policy Committee feels that
some degree of public relation for the new McGrill
Museum is essential not only for the purpose of creat
ing good will between town and college people, but
also because of the possibility of financial support

from members of the community.
The college museum can be further subdivided
into these categories: history, science, and art. .
The problems created by combining these three into
one building is pointed out by Laurence Yail Coleman.
He claims:
The trouble with one all inclusive
museum is that its collections fail
to develop, as they should, in the
hands of different faculty groups
that should be responsible. A col
lege or university art collection
is by nature an intimate part of
the fine arts department or school,
and science collections are parts
of the science set-up. One might
as well put the laboratories of the
biology, physics, and chemistry
departments into one common lab
oratory building as to house art and
science collections in a common
museum building away from,-their natural
places of growth and use.
The personnel of the Mo Grill Museum feel that
in the building program for the new structure provisions
should be made to combine history, science, and, to
some extent, art collections and their accompanying
functions.
7.1

Museum Staff

There are a number of persons that will be needed
to carry out the function of the new museum program.
Some of the people involved need not be employed full
time. The positions of those that are to serve in a
part-time capacity will be determined as the new policy
>

materializes along with definate plans in erection
of the building. The members that will make up the

staff will include, for one, the director. He should
be the chief administrative officer and he need report
directly only to the President. Next comes the board
of curators. These persons serve a dual function.
One is as advisory members to the director; the other is
as active service personnel in the program of the museum.
Following in line are the technicians. These are often
highly skilled persons. Their function is to render
the necessary assistance to the curators. The remainder
of the required personnel may come under the heading of
administration. The function of the administrative
portion of the museum is similar to that of normal
office procedures inherent in any administrative capacity:
routine business transactions, reports of museum functions,
payroll requirements, maintenance requests, and others.
7.2

Visitors

Visitors may be divided into several distinct
groups. An analysis of these is necessary in order
to plan the most functional circulation pattern between
galleries. The first group, and the most common one,
are the casual observers. These consist of tourists and
curious members of the community with leisure time.
The large majority of this group is interested in the
main exhibit gp.lleries. They have little time, and
insufficient interest, to use the more comprehensive
functions of the museum. For them the galleries should
be organized to make a complete tour possible without
the necessity of retracing steps.
The second group.is made up of persons who have
a few minutes between appointments, part of a lunch
hour, or are interested in seeing only some high lighted
exhibit. For them an ideal arrangement would be one

in which they could reach the gallery they wish without
passing through a number of others.
A third type of group is one in which the members
are interested only in one specific type of subject
matter. They need not necessarily be students of this
subject, but they do have a specific interest that
needs to be satisfied. For them the gallery arrangement
just mentioned would be ideal.
Another type of visitor is the controlled group.
This may be either adult or children classes brought
to the museum under supervision. Their interest may
be either specific or general; therefore, any of the
gallery arrangements mentioned may be adequate for
them.
An interesting phenomenon concerned with visitors
is one labeled "museum-fatigue". This is a problem that
arises when persons remain in a particular gallery for
more than half an hour. Museum-fatigue is brought
about by the monotony of experiences that arises when
viewing similar subject matter, and becomes a serious
problem in retaining the interest of visitors. There
is a way in which much of the difficulty that thus
arises can be eliminated. Resting areas can be arranged
at convenient points so that the visitor may for short
periods of time occupy himself with something other
than looking at exhibits. He may want to either look
at scenery, pause for a short conversation, smoke, or
drink some type of liquid refreshment.
7.3

G-allery Grouping.

Proper arrangement of gallery spaces is the key
to the solution of the problem of visitor circulation.
An analysis of various gallery arrangements may be

helpful in understanding the problems involved more
clearly. Basically, there seem to be three types of
gallery groupings.
First is the room-to-room arrangement with
spaces laid off in a continuous row of chambers.
This type has advantages in that the arrangement of
rooms is simple and economical. It can readily be
adapted to small buildings as no corridors are needed.
The disadvantages that come about in this arrangement
are: the necessity of circulation through all exhibits;
and problems encountered when exhibits undergo renovations.
Second is the corridor-to-room arrangement. In
this type each room or gallery is accessible from a
passageway, and generally the problem of museum-fatigue
is not as critical as in other solutions. The principle
advantage of this scheme is that one can go directly
to an exhibit. Also, a gallery may be closed for
alteration without disrupting the remainder of the
museum. The disadvantages ares the large area required
for circulation; limited flexibility of circulation; and
restriction of movement through confined entrances.
The third is the nave-to-room arrangement.
This may be described as a group of rooms arranged
around a central chamber. The arrangement has the
advantage of providing a common orientation area, a
disadvantage in that the central chamber must always
be free for traffic movement.
7.4

Display Areas

Recently, it has become the policy of most
museums to change many of their exhibits periodically.
The personnel may want to vary the size of certain
display rooms, arrange a different flow of traffic, or

alter the location of some of the permanent exhibits.
This rearranging may be accomplished by providing a
display area with a certain amount of flexibility.
Flexibility can be achieved in a number of ways. One
is by localizing building loads at column points.
In this method interior and exterior bearing-wall
construction can be minimized. Column construction
often leaves interior walls in a position free for
movement without affecting the structural sturdiness
of the building.
Another way of achieving flexibility is through
the optimum use of new materials and techniques. The
movable partition, new methods of heating and ventilat
ing, and new means of lighting may be some of the ways
in which the desired freedom of display areas can be
achieved.
A careful consideration of bay dimensions is
essential if modularly coordinated materials are to
be used. If bay dimensions are correct, areas wasted
by units just a bit too long or too short can be kept
to a minimum and rearrangement of partitions may be
rather simple.
The placement of mechanical equipment could be
such as to simplify .rearrangement of exhibits. For
instance, a certain type of lighting system may be
installed in such a way and manner as to allow easy
change of lighting in relation to various changes in
displays.
A brief discussion of some of the interior materials
best suited for galiery
efficient planning of a
floor surface. This is
display area because it

areas is necessary for the
museum. One of these is the
an important element in the
is usually permanent. It will

have a direct effect on the problem of nruseum-fatigue,
maintenance, and the character of exhibits. The material
which is most likely to solve all the problems above
to the greatest extent is vinyl tile. It, however, is
a rather expensive floor covering and may not be the
most practical in all cases; especially where the
question of economy is involved. In any case, an
analysis of the most suitable floor material selection
will be influenced by local conditions, traffic patterns,
and maintenance problems.
The colors of floor surfaces, as well as those
of walls, should in general be neutral in character
and at about the midpoint on the Value scale. Contrast
ing hues that form strong geometric patterns are distract
ing. "They divert attention from the exhibits, invite
hop-scotch games, and mislead or confuse the traffic
pattern.
Ceilings in display areas are perhaps not as
permanent as floors; in any case, they should not be
looked upon as a temporary room surface. Selection
of the ceiling materials should be made only after
careful consideration. A great variety of surfaces are
now on the market. The plaster ceiling and the acoustical
tile ceiling are probably the most well known, and mostly
used in museums as well as other buildings. Additional
types that should be considered are: the tin panel
ceiling; the acoustical plaster ceiling; exposed ceilings;
the metal panel or metal grid ceiling; the illuminated
ceiling; and ceilings made up of ventilating units.
Selection of the most suitable type will depend upon
a number of circumstances such as type of lighting
requirements, cost, fire protection, acoustic treatment,
maintenance considerations, etc.

Knowledge of lighting requirements is another
important factor for good gallery design. Lighting
depends largely on the atmosphere sought and the type
of material that is to be displayed. The controversy
regarding the use of natural or artificial light in
museums has undergone considerable debate. It is
discussed here by Harold G. Rose' who appears to-favor
the use of artificial lighting. He says:
f

V/ith the development of more efficient
means of artificial illumination the
problems encountered by using sunlight
makes its use impractical. A display
which has been carefully designed will
probably include special lighting to
emphasize important features. Fluctuat
ing sunlight patterns across the exhibits
could easily destroy this effect. Further
more, it is well to remember that the
direction of natural light is ever chang
ing hourly and daily, and that the quantity
of light will vary considerably due to
cloud cover. If these arguments are
not sufficiently discouraging, it would
be well to consider the effect sunlight
has on fabrics and the loss of valuable
hanging space and flexibility which occurs
if windows are provided for illumination
purposes.°

In the plans for the new McGrill Museum very
little, if any, natural light will be used in the
galleries. This is because these display spaces will,
in addition to their usual function, serve as radio
active fallout shelters. Windows in these shelters
are a major hazard and should be avoided whenever
possible. If they are used, a means of sealing them
quickly with some massive material must be provided.

8.

BUILDING PROGRAM

The Building Program for the new McGill Museum
has been analyzed in three different ways: first the
rough outline showing general area groupings and specific
rooms along with the number of square feet in each room;
then the detailed study of the function of the areas,
the necessary equipment, the finish of the rooms, and
their relation to each other; and last, by a flow
diagram.
8.1

General Outline

This part of the building program may be help
ful to the reader in that it will allow him to quickly
become aquainted with the program and in finding the
essence of the matter without fruitless searching.
The outline was reviewed arid approved by the members
of the Museum Policy Committee as well as by members
of the Architecture Department.

BUILDING PROGRAM OUTLINE FOR THE NEW MCGILL MUSEUM
Public Areas
1) Lobby and Orientation
2) Sales
3) Lecture Hall (150 persons)
4-) Public Service (rest rooms)

Square Feet
1,000
250
2,000
400

Administration
5) Secretarial Office
6) Director's Office
7) Conference Room
8) Reference Room
9) Mailing and Cataloging
Galleries
10) Antiques and Miniatures
1 1 ) Indian Room (separate w i n g )
12) Agricultural Machinery (separate
wing)
13) Two Dimensional Gallery
14) Science Galleries
Natural Science Department
15) Herbarium Collection and Study Lab.
16) Invertebrate Collection and Study
Lab.
17) Mammal, Birds, Fish Collection
and Study Lab.
18) Geological Collection and Study Lab.
19) 4 Curators' Offices
20) 4 Classrooms (30 people each)

200
200
400
600
300

4,000
2,000
8,000
3,000
6,000

1,500
1,500
1,500
1,500
800
3,000

Social Science Department
21) Archaeological and Anthropological
Collection and Study Lab.
22) Curator's Office
23) Classroom (30 people)

2,000
200
750

Department of Interpretation
24) 3 Offices (Artist, Illustrator,
Designer)
25) Assembly Area
26) Photographic Studio

600
1,000
400

General Services
27) Loading Platform
28) Receiving and Shipping Room
29) Fumigation Room
30) Janitorial Service
31) Exhibition Storage
32) General Storage
33) Mechanical Rooms
34) Stairs, Elevators, Corridors
35) Rest Rooms
Fallout Shelter Areas
36) Decontamination Room
37) Storage (Water, Food, Cots, etc.)
38) Kitchen
39) Toilets
Total Area

outside
500
150
300
500
3,000
1,000
2,000
400

250
600
400
300
52,500

8.2

Analysis of Rooms

The following breakdown of space requirements
has come about as a result of several interviews with
members of the Museum Committee, from discussions with
my thesis advisers, Mr. Rose* and Dr. Doerstling, and
from my personal observations. The list will show a
general description of space function, equipment and
desirable finish materials, if this is important, and
a logical relationship of required spaces.
The form used for the Building Program Outline
is similar to the one used by Mr. Rose' in his book,
Museum Facilities for a University Community. The
approximate number of square feet needed for each area
will be shown and totaled at the right of the list.

<

BUILDING PROGRAM OUTLINE FOR THE NEW MCGILL MUSEUM
MONTANA STATE COLLEGE

AREA NO. DESCRIPTION

1.

'

AREA REQUIRED

Lobby and Orientation

500

Function—Control of entrance
area for all visitors and provision
of general information on the museum,
its current exhibits, and programs. ,
To explain the museum's purpose and
special facilities.
Equipment—Checking facilities
and storage for parcels and wraps.
Electronic device for counting at
tendance. Information desk and two
telephone booths for public use. In
formal lounge facilities.
Finish—Materials which indicate^
the character of the museum.
Relationship—Direct 2, 3? indirect
5.
2.

Sales

250

Function—Display and sales of
books, periodicals, prints, slides,
and related objects.
Equipment—Counter and display
cases, cash register, desk and chair
for attendant.
Finish—In harmony with lobby and
related spaces.
Relationship—Direct 1.
3.

Lecture Hall
Function—Lecture demonstration
requiring projection; multi-purpose
activities.

2,000

AREA NO. DESCRIPTION

AREA REQUIRED

Equipment—Seating for 150
persons; raised platform, permanent
projection equipment, booth and
storage.
Finish—Good quality materials
acoustically designed.
Relationship—Direct 1; indirect

2.
4.

Public Services

400

Function—To provide rest rooms
for persons visiting the major museum
areas.
Equipment—As required by the
National Building Code.
Finish—Durable and easily main
tained.
5.

Secretarial Office

200

Function—Stenographic, record
and accounting functions for Museum.
Equipment—Secretarial desk and
chairs, filing cabinets, adding
machine, and storage for coats and
office supplies.
Relationship—Direct 6; indirect
7, 8, 9.
6.

Directors Office
Function—Individual and small
group conferences and work space.
Equipment—Executive desk and
chair, visitors1 chairs, bookshelves,
personal filing cabinets, work table,
and coat closet.
Finish—Conducive to long periods
of concentrated administrative duties.

200

AREA NO. DESCRIPTION

AREA REQUIRED

Relationship—Direct 5» 7.
7.

Conference Room

400

Function—Meeting of museum
personnel and visiting dignitaries.
Equipment—Conference table and
chairs, display cabinets, and book
shelves.
Finish—Good quality acoustically
designed.
Relationship—Direct 6, 8.
8.

Reference Room

600

Function—For published research
material of interest to museum per
sonnel and scholars.
Equipment—Reading tables and
chairs, bookshelves and periodical
racks.
Finish—Good quality acoustically
designed.
Relationship—Direct 7.
9.

Mailing Room

300

Function—Service area for pre
paration or reproduction of outgoing
information.
1
Equipment—Work table, mimeograph
machine, cabinets, filing cabinets, and
shelving.
Relationship—Direct 5.
10.

Gallery for Antiques and Miniatures

4,000

Function—Presentation of exhibitions
pertaining to historical and archeological collections.

\

29

AREA NO. DESCRIPTION

AREA REQUIRED

Equipment—Large display cases
for miniatures, free standing exhib
its, and display panels. Adequate means
of lighting, and flexibility of spatial
arrangement.
Finish—Materials which lend
themselves to alterations.
Relationship—Direct 11, 13,
14; indirect 1, 12, 35.
11.

' Indian Room

2,000

Function—Display of tepee and
other Indian collections.
Equipment—Large display cases,
free staiiding exhibits, display
panels, and adequate lighting.
Finish—Materials that are simple
and durable.
Relationships—Direct 10, 13, 14;
indirect 12, 35.
12.

Agricultural Machinery

8,000

Function—Provision of area for
display of antique machinery.
Equipment—Adequate means of light
ing with conventionally placed electrical
outlets. Area for large display cases,
free standing exhibits and display panels.
Finish—Exposed construction.
Relationship—Direct 11; indirect
10, 14.
13.

Two Dimensional Gallery
Function—Display of two dimen
sional collection.
Equipment—Free standing exhibits,
display panels and means of direct and

3,000

• " " " "

•

AREA NO. DESCRIPTION

AREA REQUIRED

indirect lighting.
Finish—Same as 10.
Relationship—Direct 10, 11,
14; indirect 1, 35.
14.

Science Galleries

6,000

Function—Exhibits of specimens
and important related data, in con
junction with scope of study usually
included under the general heading of
sciences.
Equipment—Same general approach
as 10.
Finish—Similar to 10.
Relationship—Direct 10, 11, 13;
indirect 1, 35.
15.

Herbarium Collection and Study Lab.

1,500

Function—Provision for storing
selected and cataloged material that
will be used by scholars. Provisions
of study areas.
Equipment—Work table, sink,
shelves, water, compressed air and gas.
Finish—Basic and durable.
Relationship—Direct 16, 17, 18;
indirect 19, 20.
16.

Invertebrate Collection and Study Lab.

1,500

Function—Similar to 15.
Equipment—Work table, sink, shelves,
water, compressed air and gas, cubicals
for study and research purposes.
Finish—Basic and durable.
Relationship—Direct 15, 17, 18;
indirect 19, 20.

AREA NO. DESCRIPTION

17.

AREA REQUIRED

Mammal, Birds, Pish Collection and
Study Lab.

1,500

Function—Similar to 15.
Equipment—Similar to 16.
Finish—Basic and durable.
Relationship—Direct 15, 16, 18;
indirect 19» 20.
18.

Geological Collection and Study Lab.

1,500

Function—Similar to 15.
Equipment—Similar to 16.
Finish—Basic and durable.
Relationship—Direct 15, 16, 17;
indirect 19» 20.
19*

4 Curators' Offices

800

Function—Study'area with space
to confer with individuals and small
groups of students. Facilities for
routine administrative problems.
Equipment—Desk and chairs, work
table and bookshelf. Storage for col
lections under study.
Finish—Well lighted, simple and
durable.
Relationship—Direct 15, 16, 17,
18; indirect 20.
20.

4 Classrooms (30 students each)
Function—Lectures for advanced
students.
Equipment—Blackboard, lecture
stand, and student desks.
Finish—Well lighted, simple and
durable, and acoustically treated.

3*000

AREA NO. DESCRIPTION

AREA REQUIRED

Relationship—Direct 15, 16, 17,
18; indirect 19.
21.

Archaeological and Anthropological
Collections and Study Lab.

2,000

Function—Area devoted to live
storage of material representing the
findings of the museum staff and others
organized for study purposes.
Equipment—Open shelves, flexible
in size for an assortment of objects
which do not need protective contain
ers. Base cabinets for storing fragile
material which might become damaged
through mis-handling or excessive light.
Lighting facilities should be arranged
to provide illumination into all shelves.
Finish—Basic and durable.
Relationship—Direct 22; indirect 23.
22.

Curator's Office

200

Function—Similar to 19.
Equipment—Similar to 19.
Finish—Similar to 19.
Relationshiu—Direct 21; indirect
23.
23.

Classroom (30 students)

750

Function—Similar to 20.
Equipment—Similar to 20.
Finish—Similar to 20.
Relationship—Direct 21; indirect

22.
24.

3 Offices (Artist, Illustrator, Designer)
Function—Preliminary and production

600

AREA NO. DESCRIPTION

AREA REQUIRED

drawings for exhibit design. Typical
drafting room and art studio activities.
Equipment—Drafting table and
stool, work table for model building
and layouts. Blue print rack, book
shelves, filing cabinets, and storage
cabinet for supplies.
Finish—Basic and durable, well
lighted.
Relationship—Direct 25; indirect
10, 11, 13, 14, 26, 31.

25.

Assembly Area

1,000

Function—A well-equipped carpen
try shop for the production of case
work and background material. A variety
of trades are practiced, but the major
effort is spent in woodworking.
Equipment—A normal quantity of
hand and power tools including bench,
radial and hand saws; drill press;
shaper; planer; grinder; lathe; derk
and belt sander; plus bench space and
work tables. In addition,a finishing
area adequately screened from dirt
and sand dust, including a paint booth
with exhaust fan.
Finish—Basic and durable, well
lighted.
Relationship—Direct 24; indirect
10, 11, 13, 14, 26, 31.
26.

Photographic Room
Function—Photographic studio
work.
Equipment—Studio portrait camera
and easel, chairs and table, flood lights
and background screen, and shelves and
storage space.

400

•l •
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AREA NO. DESCRIPTION
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AREA REQUIRED

Finish—Basic and durable.
Relationship—Direct 25; indirect
24.
27.

Loading Platform

outside
t

Function—Access to Receiv
ing and Shipping Room.
Equipment—Canopy for protect
ing valuable items from weather dur
ing transference to and from trucks.
Finish—As dictated by exterior
of museum.
Relationship—Direct 28, 29, 32.
28.

Receiving and Shipping Room
I

500

Function—The hub of,general
service activity with space for in
specting incoming material and final
packing of shipments.
Equipment—Workbench, rack for
hand tools.
Finish—Basic and durable.
Relationship—Direct 29; indirect
10, 11, 13, 14.

29.

Fumigation Room
Function—Decontaminate incoming
shipments and material housed in the
museum.
Equipment—Tightly sealed aperture,
fumigation mechanism, and exhaust lead
ing directly outdoors.
Finish—Basic and durable.
Relationship—Direct 28, 32; in
direct 10, 11, 13, H.

150

AREA HO. DESCRIPTION

30.

AREA REQUIRED

Janitorial Service

400

function—A centralized area for
the storage and. disbursal of equipment
for museum maintenance service.
Equipment—Storage shelves for
cleaning supplies. Racks for mops,
brooms, floor polishers, pails and a
slop sink; rest room equipment for jan
itors.
Finish—Basic and durable.
Relationship—Indirect, all museum
functions.
31.

Exhibition Storage

400

Function—Secure area designated
solely for exhibitions waiting display
space. Area is not used as overflow
for general storage or collections.
Equipment—Shelving for small boxes
or objects. Maximum security lock.
Finish—Basic and durable.
Relationship—Direct: Galleries.
32.

General Storage

1,500

Function—Organized area for
miscellaneous material for use in
various parts of the museum.
Equipment—Shelving.
Finish—Basic and durable.
Relationship—Direct: Galleries.
33.

Mechanical Rooms
Function—Provisions for heating
and ventilating and electrical equip
ment.

1,000

AREA NO. DESCRIPTION

AREA REQUIRED

Equipment—Furnace and other
machinery required for heating and
ventilating; electrical equipment.
Finish—Basic and durable.
Relationship—Indirect 30.
34.

Stairs, Elevators, Corridors

2,000

Function—Circulation of visitors,
staff and equipment.
Equipment—Elevators; proper light
ing.
Finish—In harmony with related
areas.
Relationship—As needed.
35.

Rest Rooms

400

Function—To provide services for
staff members.
Equipment—As required by the
National Building Code.
Relationship—As required.
36.

Decontamination Room

*

Function—To decontaminate persons
who have been exposed to radioactive
fallout before they enter group shelter.
Equipment—Heavy sealed doors, show
er,cleansing materials, supply of clothes
free from radioactivity, and sealed storage
facilities for contaminated clothe and
other covering.
Finish—Massive and durable.
Relationship—Direct 10, 11, 13• H.

250

ARM NO. DESCRIPTION

37.

AREA REQUIRED

Storage

600

Function—Storage of necessary
fallout equipment.
Equipment—Water, food, cots,
bedding, emergency heating, ventilat
ing and lighting machinery, tools,
v/aste disposal units, medicine supplies,
communication equipment, and special
facilities for the sick.
Finish—Massive and durable, free
from direct openings to the outside.
Relationship—Direct 38, 10, 11,
13, 14.
38.

Kitchen

400

Function—Serve for food preparation
for members in shelter and as refresh
ment counter for visitors.
Equipment—That found in most small
commercial kitchens; stove, oven, sink,
counter, cabinets, waste disposal units,
ventilating units, and means of emergency
lighting.
Finish—Clean, durable, and easy to
maintain.
Relationship—Direct 10, 11, 13, 14,
37.
39.

Toilets

300

Function—To provide services for
members in fallout shelter.
Equipment—As required by the
National Building Code.
Relationship—Direct 10, 11, 13, 14.

Total Net Square Feet

32,300

8.3

The Plow Diagram

Figure 2, the Plow Diagram for the proposed
McGill Museum, is a common means of evaluating a
building program. It demonstrates the organization
of areas and their relation to each other as required
by their functions. Relationships between rooms are
shown in two ways. These ways are either direct re
lationships or indirect ones. A direct relationship
between rooms is one in which access from one room to
another is attained directly as by walking through
a door. An indirect relationship is one where a per
son must go through one or more intermediate rooms
before he can enter the one he wishes. In the Plow
Diagram (Figure 2),the direct relationship between
rooms is indicated by a straight line directly con
necting two rectangles. The indirect relationship
is shown by lines which begin by touching another
line.
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9.

AESTHETIC CONSIDERATIONS
The fact that there is very little unity through

out the buildings of the M.S.C. Oampus becomes apparent
when attention is turned to aesthetics. The lack of
unity can be pointed out when the materials of various
buildings on the campus are examined. We find some
structures built of wood, some of brick, some of concrete,
some of tile block, and some of tin. Of the materials
mentioned, brick is probably the most common. If an
attempt to create a unified building complex is to be"
made, certainly the use of this material would have
to be considered.
Turning to the shape of buildings on the campus
to find unity is even more fruitless than the investi
gation of materials. We find great variety in roofs,
windows, and massing of structures. In general the
lack of unity in style seems the most dominant feature
of the campus. To say, then, that the new McGill
Museum must adhere to the unity of buildings throughout
the college, is ridiculous. What, then, should govern
the aesthetic considerations of the proposed museum?
Apparently the answer can be found in the function it
is to serve. This may be viewed through either a
narrow or wide frame of reference. Viewing through
the narrow frame we become aware of specific building
functions such as pedestrian traffic circulation,
convenient location of stairs and elevators, arrange
ment of rooms, maintenance problems, etc. These are of
minor concern but, nevertheless, add some aesthetic
quality to the building. Viewing the building through
a wider frame of reference we become concerned
with the style the building is to take in order to relate

pleasingly to the community and the campus. We concern
ourselves with the eye catching quality it possesses,
the pleasing atmosphere it creates, and the welcoming
«

or inviting appearance it has. These functions are
of major concern in aesthetic considerations.
Besides the aesthetic value determined through
function, an awareness that the position the building
holds to other buildings around the community should
be considered. The museum, once completed, will be
looked upon, not only as a public institution to be
visited some leisurely Sunday afternoon, but as a
part of the college educational system. This fact
should promote a structure with a certain dignity
customary for higher educational buildings.
10.

ECONOMIC CONSIDERATIONS
The cost of the new museum will depend largely

upon its 'size. The size of most museum buildings,
in turn, is influenced by the size of the local popula
tion in the community in which the building is erected.
Laurance V. Coleman, in his book, Museum Buildings,
sets up a table showing the relationship of population
to approximate floor space in square feet. This table
is derived from a survey of many present-day museum
buildings. Table I below shows this relationship.

TABLE I.
Population

10,000
25,000
50,000
100,000
250,000
500,000
1,000,000

SUGGESTIONS AS TO SIZE7
Total Floor Space

7,000
12,000
19,000
29,000
52,000
82,000
127,000

- 14,000 square feet
- 24,000 square feet
- 38,0,00 square feet
- 59,000 square feet
- 105,000 square feet
- 163,000 square feet
- 254,000 square feet

We should keep in mind that these data are
given not as ideal figures but as a reasonable start
ing point for determining building sizes.
In general there are four different methods by
which building cost estimates can be made in the early
design stage. These are:
1. The square foot cost method. In this method
the total building cost is determined by
estimating the dollars which the building
costs per square foot of floor area.
2. The cubic foot method. This method makes
use of the volume of buildings, and cost
is estimated in dollars per cubic foot of
total volume.
3. The segregated cost method. In this method
the cost of various portions of the building
are calculated separately until all the parts
included in the building have been accounted
for. The cost of these parts is then added
to determine the total construction cost.
This is, perhaps, the most accurate process,
but it is also the most difficult one. In
order to determine a reasonable estimate

the design of the building must be near the
final stages.
4. The per capita cost method. This is a rough
way of estimating the cost of a building in
relation to the local population. In this
method, cost is estimated in dollars per
person. This method is used mainly in dealing
with public buildings.
In this report the square foot cost method shall
be used. This method seems more adequate than any of
the others because most of the information thus far
available (as to the size of the new museum) is in
terms of square feet. The total cost—or construction
cost as it is often called—is taken to be the cost
of only the building itself in the square foot method.
This includes construction, fixed equipment, architect's
and engineer's fees, and incidentals. It does not
include the cost of the land or of any extensive land
scaping, nor does it include furniture, movable exhibition
case's, and sculptures that are not part of the building.
Part of the new museum space will serve as a
fallout shelter as well as for museum functions. As
a result, massive fireproof materials v/ill have to be
used in the areas designated for the use of the fallout
shelter. This in turn will probably warrant a more
expensive structural system. The cost of the new build
ing, then, will probably be somewhat more than it would
be if no fallout areas were included.
10.1

Construction Cost of Museum

In his book, Museum Facilities for a University
Community, Harold C. Rose' points out that buildings

*

of approximately the character and quality of the new
McGill Museum cost approximately 18.00 dollars per
square foot. This cost estimate was made for Florida,
where the climate is somewhat warmer than it is here
in Montana. An additional 3*00 dollars per square foot
added to the 18.00 dollars would probably be a reason
able estimate for the new museum.
A similar cost estimate can be obtained by
the use of a book published by the Marshall and Stevens
8
Company, called Marshall Valuation Service. This book
lists the approximate construction cost of a good
public building as 21.00 dollars per square foot. The
21.00 dollars per square foot includes the following
items:
1. Construction—reinforced concrete frames
and concrete or masonry floors and roofs.
2. Exterior walls—good metal, glass, glazed
brick, insulated.
3. Interior materials—plaster, good veneers,
acoustic tile, vinyl tile.
4. Lighting, plumbing, and mechanical—good
fluorescent lighting, good restrooms, and
elevators.
5. Heat—steam.
Adjustments for climatic conditions and location
raise the above figure of 21.00 dollars per square foot
to about 23.00 dollars per square foot. The last figure
is the most accurate cost estimate for the new museum
that can be calculated at this time.
10.2

Site and Site Improvement Cost

The site upon which the museum is to be erected
belongs to the college. Therefore, no additional expense

is required in attaining it.

However, there would be

a considerable sura involved if it were to be landscaped
attractively. Probably 1$ of the total construction
cost set aside for landscaping would be adequate. The
cost of roads, parking areas, and sidewalks need also
be considered. According to the Marshall Valuation
Service the cost of these items is approximately as
follows:
1. Sidewalks - $.60 per square foot.
2. Paved asphalt road - $.30 per square foot.
3. Paved asphalt parking - $.30 per square foot.
10.3

Operation and Maintenance Cost

The museum budget is generally divided up in
such a way that approximately 60$ to 70$ of the operating
cost is assigned- to the payroll of the members. Carl
Q
E. G-uthe, in his book, _So You V/ant a Good Museum ,
explains that the remaining 30$ to 40$ of the operating
income is usually assigned to all other categories of
operating cost. These, he says, are: "Administrative
expense (office supplies, telephone and telegraph
charges, postage, travel, and membership costs); build
ing, grounds and equipment maintenance (insurance,
supplies, repairs); collection care (insurance and supplies)
exhibits (construction supplies, and insurance, rental
fees and transportation charges on borrowed exhibitions);
activities (lectures, movies, concerts, social events,
membership programs, catering costs); and finally a
financial cushion (miscellaneous, contingency, or
undistributed)." It would be fruitless at this point
to try to break down the above categories any further.
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