








Infroduction




The eastern coast of the Mediterranean has had a long history of maritime
presence and naval dominance and innovation. With the re-gaining of
Beirut’s fouristic role, the project would achieve severai goals: the infroduction
of tourists as well as Lebanese citizens to Beirut’s history as a sea port, as well
as its role on that coast, and the opening of the current port of Beirut to the
public, for a long time excluded from it.

The choice of a naval history museum as a final project sprang from personal
interests in the subject of naval and maritime history. The decision over the
site was a logical and obvious relation between the subject matter of the
project and the port. In this sense, the project is a site specific one. Why the
port of Beirut in particular and not other ports along the Lebanese coastline?
In the present case, its location in the capital, it scale of activities, as well as
the important economic role it plays on the national levef make it the major
port in Lebanon. Therefore, it seemed logical to locate such a project in such
a location. The importance of the site and the way it functions, however,
when intersected by external intervention, becomes problematic. in other
words, the imposition of a layer of public/entertainment activities over the port
-an efficient, heavy duty economic machine- complications abound. This
research and the design are intended to deal with some of these
complications. The research is directed towards a thorough analysis of the
site, its current functioning as well as its history, its users and its organization. it
is also an analysis of the problems that would spring due to the intervention
and the possible solutions to these problems. The design on the other hand is
an implementation of the solutions in architectural terms. The physical form
imposed on the port is, at the same time, the problem as well as the solution.
Site analysis has been carried over after site visits as well as a rigorous
reading of maps and images.

The location of the museum in Beirut in general, and on the port in particular,
gives an idea about the way the museum should (and might) be used and by
whom. Of course, the Lebanese population is the major target, especially
since the project is located on the northern entrance to Beirut and also
adjacent to Beirut's downtown. Furthermore, the presence of a passenger
terminal in the port and the supposedly “international” character of the BCD's
financial district, the museum would naturally attract tourists. On the other
hand, it might also have the potential to be used as a research facility for
people interested in the subject. Therefore, the museum is both an
entertainment facility as well as an educationat one.



Although the museum might not seem an indispensable need for the country,
it is potentially useful on several levels: economic, educational, political and
urbanistic. On the educational level, it seems that a lot of confusion, if not
ignorance, exists about the history of Beirut in general and its seaport in
particular. The project would give people a chance to know more about it as
well as have their own stories 1o tell. Economically, the museum would inciude
public facilities which would increase the income of the port, as well as the
generation of income by ifs touristic role in the region. In terms of urban
planning, the museum would open the seaport to the public and therefore
create a link between Beirut and the port, for a long time separated from
each other.

The basic infentions behind this choice of project are:
Historiographical/inteliectual; political; architectural/urban. The project would
deal with the question of history and its interpretation. The project would
reflect a notion of history as an interpretation of events as well as the
conception of history as discontinuous and fragmentary. This is a reaction to
the redlity of Lebanese society which, divided as it is into several sects, in
addition to the socio-economic divisions that exist in any capitalist society. In
such cases, the issue of history becomes highly sensitive and ideclogical. This
tension among different histories is highly present in Lebanon.

On the pdolitical level, the project would examine the potentials of the port
area and its role on the Green Lline, compared to the BCD which is
considered as the only area which the Lebanhese share as common memory,
and therefore history. The notion of history is thus extended to examine its role
in local politics and politics in general. The political issue in this case is impilicit
in the historical issue, whereby the questioning of dominant histories itself
becomes a political act.

The port is a traditional locus of working-class unions and activists, and
indeed, the syndicates and workers’ unions are located on the porl. On the
other hand, the workers themseives form a considerable sampile of the
working-class. With the introduction of a museum, historically a bourgeois
institution with a dominantly bourgeois audience, another stratum of society is
infroduced. This group might be considered as the antithesis of the port
population. How would the new structure accommodate for the contradiction
which, paradoxically, it itself has introduced? What could be done
architecturally -spatially, programmatically or otherwise- to keep a balance
between both, without diluting one within the other. This issue is politically
delicate however. How can differences be accommodated and harmonized
without at the same time reinforcing the reality of the working classes, and as



a consequence, freezing change and halting improvement of their socio-
economic conditions?

Although museums in general are usuaily accessible to everybody, this does
not necessarily mean that they are used by everybody. Art galleries for
exampie, according to Pierre Bourdieu, are “the least accessible of all public
collecting institutions. This is largely because of their confinuing commitment
to display principles which entail that the order subtending the art on dispiay
remains invisible and unintelligible to those not alteady equipped with the
appropriate cultural skilis.”' Of course, the museum is theoretically different
from the art gallery, but the issue of intelligibility and a prforf knowledge is an
important one especially since the museum is dealing with history. An
important remark to note, however, is that the intentions behind the project
are not an attempt at social change through architecture. Nor is there any
assumption that architecture alone can have such a role. This assumption is
neither affirmed nor denied but is simply beyond the scope of the objectives
mentioned above. The project, from the moment of its conception, creates
contradictions which it should attempt to solve. In other words, the project
should be a synthesis between its presence and its absence, between a
bourgeois institution and a working class environment and between an
enfertainment facility and an economic powerhouse. The project then is
about the politics of architecture and not about the architecture of politics.

Those historical/political complexities, however, become even more complex
when they enter -and mix with- the sectarian realm. Ever since its conception,
the Lebanese society has been divided over and confused with its history and
identity. This has created tensions which erupted at cerlain periods into
violent conflicts. The divisions exist therefore not only vertically between
classes, but horizontally as well, across sects. How would different, sectarian
interpretations of history be represented in such a museum? The nature of the
class struggle is intrinsically different from the existing sectarian struggle. That
said, how would the combination of two faull lines be accommodated and
represented without a confusion between the two, and also without one
aggravating the other? Two forms, or layers, of dialectics are at work here: On
the one layer there is the dialectics existen! between the museum as a
bourgeois institution and an ideological apparatus, and the port as the
domain of the working-class from which the working-class launches its
struggle against bourgeois hegemony. On the other layer, there is the tension
inherent between the nature of Lebanese society and its pluralism, and the
notion of national identity and social unity. The unification of history as an

' Paraphrased by Bennett, p.10.



attempt at national unification is by nature coercive and ultimately
dangerous, while the complete fragmentation of that history puts at risk the
unity of the country and ulfimately its existence.



'-Th-e »po.n fs loéc:ied on the northern coastline of the Beirut peninsula on the
eastern coast of the Mediterranean. It lies parailel o the main artery which
links Beirut to the north of Lebanon and is bounded to the south by that artery.

itis at the eastern entry point fo the capital. (Fig.1)

To the west of the port lies Beirut’s central district currently being reconstructed
by Solidere. To the west lies the industrial area of Quarantina and Buij
Hammoud. The north-south artery separates the port from the residential area
of Achrafieh and as consequence isolates the port from that area. The
highway acts as a belt which turns the port's back to the city.

The port is made up (from west to east) of three main basins, one projected
basin and one small basin to the east. An extension is projected by the year
2000 to add a fifth basin to the east of the port, as well as an additional
container terminal. A railway tine reaches the port at the first three wharves
coming from the railway terminal east of the port in Mar Mikhael quarters. The
train terminal used to be a passenger terminal with one railway line passing
through and continuing to the port. This terminal is a node on the Lebanese
railway network which is planned to reopen and link to other networks in the
Middle-East. Hence the prospects of an intensification of tourist presence in
and around the port especially after the re-establishment of the passenger
terminal on the first basin. Other vehicular activities within the port are cargo
trucks and container carriers.









E MENTAND OPE &;
The management of the port is shared among a number of companies that
are either privately or publicly owned. These companies are:

1. La Capitainerie du Port or the Harbor Master. [t works as a mediator
between the State and the shipping companies, and gives permits to the
ships for entering, berthing, unloading and departing the harbor. it also
determines where each entering vessel should berth.

2. The Lebanese Customs. It checks and confrols the arrival of goods that are
declared by the vessels’ manifests. It also supervises storage and withdrawal
of goods after payment of relative customs duties. It works in collaboration
with the Compagnie de gestion et d'exploltation du port de Beyrouth (from
now on CGEBP) and the shipping companies.

3. The CGEPB: A Lebanese company that handies everything related to
porterage, storage, preservation and delivery of goods. It owns equipment,
quays, open storage yards and warehouses. The CGEPB used to operate the
port under a governmental franchise where the government paid the CGEPB
in the forms of royalties and percentages of the profits. This was still the case
until 1990 when the State automatically restored ownership of the company
which was exploiting the port since 1960. The CBEPB therefore exploits the
following zones:

a) The Customs zone: Goods imported for local consumption are kept
in the warehouses belonging to this zone.

b) The Free zone: Goods received for ordinary or international transit
are stored in the warehouses belonging to this zone. Another
important function of this zone is that it used to encompass private
warehouses that traders or industrialists would rent from the CGEPB
for establishing their stores or factories. There used to be for instance
a carpet bazaar, a factory for grain preservation, a Brazilian coffee
manufacturer and several clothes factories. This zone has been
inoperative since 1976. A large part of the Free Zone belongs to the
Central Beirut District which is now owned by Solidere.

¢) Specialized warehouses: Inflammable material or acids are stored in
this zone. There are also freezer warehouses which the CGEPB leases
to traders.

d) Grain silos: These have the capacity of around 105,000 tons and
can upload grains at the average of 600 tons per hour. Compieted

* Ibid.
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in 1970, they have all the necessary equipment for cleaning and
preserving grains.

e) The port's sea station: All passengers departing from or arriving to
Beirut port should pass through this station.

4. The piloting station: it is owned by a Lebanese family who was granted
exclusive operational power by a governmental decree, and is controlled by
the general directorate of transport.

5. The shipping agencies: They are represented by the International Chamber
of Navigation.
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Site Analysis.
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The port lies on 1he northem shores of Beirut. Beirut is built on an undulating
site which fails sharply to the northwest and east and rather gently to the north
towards the port and the old city. Therefore, the port was originally built in a
topographically advantageous area. The port topography nself is horizontal
being a platform inside the sea.{Fig.3)

B. Geology.

The Beirut region has a varied soil structure with several geological faults
mainly east of the town. The formations range from Cretaceous, such as the
Cenomanian limestone which outctop in Ras Beirut, fo Tertiary such as the
marly limestone in Ashrafieh to Quaternary such as the ailuvium of the old
town. The port seems to be of dolomitic limestone west of the first basin, the
oldest part of the port, while the rest is made of deposits of aliuvium landslide
debris.{Fig.4)

C. Hydrology.
Most of the natural drainage of Beirut runs down the sea or to the Beirut River.

According to the map, the port seems to be also located in an area where
there is natural drainage away from most of the site, except towards the old
part of the port where there is a natural drainage outlet.(Fig.5)

D. Climate.

The port’s location to the north of Beirut peninsula protects it from prevailing
south-west winds as well as from water currents. Being closer to Ashrafieh
area, it has a similar micro-climate, a drier atmosphete and cool breezes
even in mid-summer.

* From The Comprehensive Pian Sfudies for the Cily of Beirut, by the Executive
Board of Major Projects for the City of Beirut, March 1968.
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The port is located on the edge of a residential area to the south and is
separated from it by a main vehicular artery on its southern border.
Southwards from this artery begins the hill of Ashrafieh which overlooks the
porf. This artery forms the southern border of the port and prevents it from
expanding southwards. The circulation on this road runs parallel to the port,
the road being a link between downtown Beirut and the northern suburbs.
Therefore no secondary roads lead directly from this highway to the port.
However, it branches at one point at the western edge of “Quarantina” into
another parallel road which distributes into the port, and continues as well
towards Beirut. There is at the moment only one direct link from Ashrafieh to
the port area from the Saifi district. This road runs perpendicularly to the port
and crosses the major artery. It leads directly towards the main entrance to
the porl, and the administrative area. The main road provides visual
connections toward most of the port area. Underneath it lies a car park which
has the potential to serve the areqa around the port as well as the BCD.(Fig.6)

The port has three points acting as entrances and exits to it and one
functioning as an exit from the Free Zone distributed along its southemn edge:
two on the western end, the third, right in the middle, is the exit from the Free
Zone, and the fourth one on its western end. The first entfrance is leads directly
into the first basin and the second quay. This entrance is mainly used by
trucks carrying goods and containers from and into the port. The trucks pass
security checks on the quay #2 before leaving and entering the port. the
second entrance is the main entrance for vehicular and pedestrian access
and exit. Trucks do not pass through this entrance. It lies in the area where
most administrative buildings are found and is directly accessible by the
employees of the companies whose locations are in buildings across the
street. This area forms a node of activities in which all the procedures of
loading and unloading goods take place, from customs to clearing and
declaring ships. This is in fact the busiest part of the port area. The Free Zone
exit is directly along the road which stems from the highway adjacent to the
Free Zone. This exit is not in use right now but is under construction. The last
entfrance is on the eastern end of the por, in “Quarantina”. This enfrance is a
busy truck access and opens into the huge container yard to the east. Trucks
exit from this side and reach directly the main highway.(Fig.7)

The other edge of the port is the northern one which meets the water. This
edge is made up of the fourteen quays. The first quay, the easternmost, is
currently used by the Lebanese Naval Forces. The second quay is also out of
use and is reserved for keeping old and disused machinery like cranes and
transportation platforms. The first and second quays, however, are now owned
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by Solidere, which will turn the first basin into a marina. The third quay is used
by fishing vessels and guide vessels. The size of vessels and the activities
increase gradually westwards, because of a proportional increase in the
depth of the waters as mentioned above. Hence, large tonnage ships berth
and unload on quays 10-14. Besides ships, quays are used for fishing by
workers and mariners during their free time, which seems to be abundant.
Human activity and presence on the other hand decrease gradually towards
the western part where containers become dominant. This is due to the fact
that aimost all administrative buildings are concentrated to the west of the
southern edge. To the east, space is taken over by container yards and
warehouses. What predominates in this area, are trucks and machinery
{cranes, forklifts...) which are required to move the containers. The texture of
the port changes from a soft but active human texture to the west into a
rough, heavy machine texture to the east.

The circulation patiern inside the port, both pedestrian and vehicular -
vehicular being divided into two types, ordinary cars and trucks and
machinery- follows a defined path along the quays and around warehouses
and containers. It follows a clear grid fashion which joins the whole port
together. The grid obeys two axes, a north-south axis which links the quays to
the containers yards and the warehouse; and an east-west axis which links
the two ends of the port and also the warehouses to each other. This is the
major circulation grid. Pedestrian and vehicular circulation intermingle, and
parking spaces for cars are provided around the first and second basins. The
busiest areq, in terms of vehicular and pedestrian circulation, is the area
around the second entrance. Cars and pedestrians use this entrance, but no
trucks or heavy vehicles. These use the other entrances. The presence of the
entrance as well in the area where all administrative buildings exst, and
where ali transactions take place, makes it the mostly used entrance of the
port. in addition to vehicular and pedestrian circulation, there exist a railway
line that enters the port and distributes within it reaching the water lines. This
railway line penetrates the port at two points: one at the main entrance, and
the other at the Free Zone. These railway lines come from the terminal at Mar
Mikhael. Although nowadays they do not function, they might get back in use
later on with the rehabilitation of the whole Lebanese railway network.(Fig.8)

in addition to the containers yards, there exist open-air warehouses which are
walled and gated. These exist mainly on the jetty between the first and
second basin (first jetty from now on). There are also covered warehouses,
called Customs Warehouses, in which goods are stored. These vary in area
from about 1900 m? to 8100 m?. These are completely enclosed with entry
points distributed along their sides. These points also function as control points
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where goods are checked and controlled by representatives from the
customs, the owners etc. The Customs Warehouses are found all along the
second jetty and the third and the area in between them. On the second
jetty, there are aiso the grain silos. These are a large structure used for the
storage of grains. Hence, quays #8 and #9 are used by vessels carrying
grain. Grain is transferred from the vessels directly to the silos by conveyor
belts which bridge the silos and the ships.(Fig.9)

In addition to these major aspects, other functions exist on the port like smaill
restaurants selling sandwiches, soft drinks, water... as well as the locations of
workers' unions. These are scattered along the port in small containers each
dedicated for a specific group of workers. There are also small offices for the
shipping companies and insurance companies. These offices are either large
containers or pre-fabricated enclosures (similar to ready-made houses).

There are no high buildings on the port except the silos which jut out of the
second jetty. The rest is quite low, and with the horizontal exient of the port,
makes it more of a horizontal surface without depth, over which activities fake
place. It is not much different to the sea beside it which, although deep,
functions in this case as a surface over which the ships move. In this sense the
port and the sea are one continuous surface on which a whole range of
activities takes place. The sea qctivities are separated from land activities by
a thin line which the line of the quays, which forms the threshoid between the
land and the sea. The port itself seems more as belonging to the sea, as
extending from the sea inland towards the urban areq, than the other way
round, although functionally it is a mediator between the sea and the urban
mesh. The port and the city function differently but symbiotically, in that each
requires the other for its survival.

The circulation pattern as mentioned above, also involves pedestrian
circulation which overlaps with vehicular circulation. The major pedestrian or
human node is, again, the main entrance and the area around it, which aiso
includes an area outside the port itself. Workers of all sorts concentrate at this
point and distribute later on towards the different port facilities and functions.
Entry to the port is restricted to people working there who usually have a pass
which allows them to enter the port quarters. Hence, visitors can not enter the
port. Workers range from security officers to employees at the customs, as well
as workers, porters and representatives of shipping companies and clearing
offices. Employees and workers carry passes provided by their companies
from the port authorities for a fee which varies according to the validity date
of the pass given.
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Human concentration and presence decrease gradually towards the eastern
and northern parts of the port along the quays and in container yards and
warehouses, as well as the western part on quays #2 and #3. In addition to
these, there are the mariners and workers on board the ships that berth in the
port, who are not allowed to leave the port area and remain either on their
ships or on the quays. :

Another type of people which used to exist on the port were passenger
leaving or arriving to Beirut. The passenger terminal used to exist on jefty #2
facing quay #5 which was reserved for passenger ships. A car park was
provided for the terminal which served passengers leaving or arriving at the
port. The passenger terminal was directly facing the main entrance also, and
was served direclly by it. Nowadays, the passenger terminal is partly
destroyed and no longer functions.

The port will undergo a process of rehabilitation and renovation. As a first step,
it will be divided into three specialized zones, each having a paricular
function. It is going to be extended towards the east, having Beirut river as
eastern limit. This zone, from the river westward until the third jetty will become
a container yard with its own administration, circulation, and access/exit
points. The second zone, extending from the western limit of the container
yard until the first jetty will become the free zone with its own warehouses and
administration as well. The western part, from the first jefty westward, will be
reserved for the passenger terminal and the general administration of the
whole harbor.

The westernmost basin, due to Solidere’s interventions, will become
dysfunctional as it is right now. In order to make use of it again, the port
administration is going to increase the width of the quays towards the seq,
hence making the basin smailler, but at the same time gaining more space
on its edges for ships to berth, load and unload. Solidere’s intervention around
the first basin however, makes that part of the port a strategic point of
intervention. By closing in on the first basin, and by opening up roads on its
edges, it opened a space for another intervention which would exist outside
its territory, but at the same fime using that teritory to its advantage. The
museum and the BCD work symbiofically.

The first basin is surrounded on three sides by the BCD, its quays forming the
limits. To the north there is the marina that Solidere will be developing as well
as low to medium development and public open spaces. To the south, a
secondary road stemming from the main artery towards the BCD forms the
edge of the basin and continues along the western edge. Perpendicularly to
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this road, and opening towards the first basin lie two corridors one extending
from Martyrs’ Square, the other from Fouad Chehab avenue. These provide
direct visual and circulation links to the first basin. Beyond the secondary road
lie medium density development to the south and west. The center's
archaeological sites are at walking distance from the basin.(Fig.10and 11)
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The analysis mentioned above shows a correspondence among the different
layers forming the port. The historical development of the port -
geographically and programmatically- as well as the human presence, the
mechanical presence, the depth of the basins, the warehouses and the
container yards, in addition to the entrances and their locations and the
administrative buildings all work in relationship with each other and affect
each other's morphology. Hence, the geographic point from which the port
was established historically is the point where most administrative buildings
are found, and at the same time the main entrance, which is supposed to be
close fo them. This point is also at the edge of the circulation artery just
outside the port area, at walking distance from the buildings which house the
shipping and clearing companies, and all frading companies. Adjacent to
this area lies the passenger terminal which is linked directly to the main gate
and the streets hence providing instantaneous exit and entrance to the
passengers without these having to interfere in the other functions of the port.
In this way, the flow of hon-workers could be easily controlled and contained.
This area is also near the first and second basins which are the shallowest,
and therefore used by smallier vessels. With the increase in the size of ships,
the basins developed in the eastern direction further away from the node,
and an increase in storage spaces, in the form of warehouses and container
yards developed in the same fashion. This spatial development is reflected on
the human presence which is also inversely proportional to the presence of
heavy-duty trucks and fransportation machinery. The more the storage
spaces, the greater the number of vehicles and machines, and the less the
number of people. Another node in this network of elements and effects are
the secondary entrances which are mostly used for vehicular access and exit.
One thing should be clarified though. These different elements making up the
structure of the port are not necessarily hierarchical, meaning that it is not
necessary that one element affect another lower-level element down a
hierarchy of causes and effects. The whole structure had developed -and is
still developing- in way which made it what it is right now. Hence, the
projected development of the port now includes another jetty and basin and
further extension of the container yard to the east. One further element in this
network is the nature of the surrounding areas around the port and the roads.
These have affected the location of the point of origin of the port. Of course,
one factor affecting the location of the first basin was the historical presence
of the port at that point in the first place. But why would the administrative
buildings be located there too? In addition to the requirement that they be
close, another reason was the nature of the area around. The administratfive
buildings are close to what is now known as the BCD, which had always been
a busy part of Beirut. The other areas however were either undeveloped or
industrial, especially to the east. The areas to the south, were separated from
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it by the railroad which linked the train terminal in Mar Mikhael to Beirut.
instead of the present day highway, there existed the railroad. The port being
an infill in the seq, the areas south of the present highway became detached
from the port by default. Hence, the area around what is now the main
entrance of the port was at a tactical point between the BCD, and Achrafieh
through the Saifi sector. What does that mean? How is this analysis in any way
relevant prior to any intervention on the port?

As mentioned above, the present organization of the port was a result of
several factors working together and upon each other. In this context, three
factors may be identified which should be taken into consideration prior fo
any intervention on the site. These are: program, location and spatial
relationships. These factors although seemingly clearly demarcated from
each other, affect each other and determine, to a cerain extent, the
situation of each other. In addition to this, they also determine other
phenomena such as movement and fiows of people, machinery and
goods... They exist therefore in a network which forms the underlying structure
of the port. At first hand, these factors shouid be defined.

1. Program: The general program of the port which is needed for the port to
function. it is made up of subprograms which are autonomous but are all
needed for the proper functioning of the port. These are the
administration, customs, warehouses, silos, transportation...

2. Location: This includes the geographic location of the different buildings
inside the port itself and the relationships that exist among them, as well as
their location relative to the urban context.

3. Spatial relationships: Each activity on the port requires a space, or else
defines its space. This space is not necessarily only physical space as
buildings and such, but also a more absiract space of activities which exist
in relationship to each other. For instance, the space of vehicular
circuiation and the space of pedestrian circulation. These might appear at
first glance to be overlapping, but a closer look shows a distinction
between the two spaces along the same path -the same physical space-
and different requirements for both. Hence, pedestrians not familiar with
the port require an effort to create their own space. Another example of
this is the relationship between the circulation pattern of transportation
trucks and the warehouses, whose points of access are on their longer
sides parallel and adjacent to the path of the trucks. While their shorter
sides are closed and provide a better environment for pedestrian
circulation.
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The intervention on the port therefore should involve the integration of these
three elements and the analysis of their relationships as a starting point. In this
mannet, the project would fit in a complex context which is the port, without
either one distrupting the proper functioning of the other.
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Program.®

5 General reference Coleman, Laurence Vail, Museum Buildings.
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Contemporary museums require a diversified program. They have become a
place for work, learning, study, exhibition and entertainment. They require
also new media for leaming and exhibiting, like computers, videos, audio-
visual... The museum is transformed into a cultural center which is open even
during the night. It should become a whole environment providing for a
variety of functions and audience.

The program is made up of several sub-programs which work in relation to
each other without one taking priority over the other. The museum, being
more a public space of social interaction in addition to its serving as a
museum proper, is, after all, an urban intervention having a relation with the
city as well as with the port. In this case, the program and the relationship
between its several parts determines to a great extent the way this space is
going to be used.

The museum proper, with its galleries and exhibition spaces, opens up a
space inside the port. With the addition of other sub-programs, the museum
no longer functions as one integrated building with a specific program, but
becomes an agglomeration of different buildings existing together in an
urban space. This urban space includes enclosed as well as open spaces.
What reinforces the presence of this space and its connection with the urban
fabric as well as the port is programmatic variety.

Program outiine:
A. Museum.
I. General spaces.
II. Administration.
I1I. Exhibition spaces and galieries.
IV. Conservation.
V. Education.

B. Entertainment and Recreation.
I. Shops.
II. Restaurants.
III. Cafes.
IV. Pubs.
V. Walkways.
VI. Bicycle tracks.
VII. Sea trips.
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:'A. Museum.

General Spaces.

1- The vestibule: Or anteroom of the lobby or foyer, is a kind of weather trap.
The vestibule should afford protection from wet and cold when people are
waiting for the museum to open.

2- Foyer or lobby: This is the control room of the museum. A large museum
should have its lobby arranged for effective supervision of public parts of the
building by the minimum number of museum people. Public phones should
also be provided in the lobby. Also, a sales counter, at which publications,
postcards, and sometimes prints and other reproductions may be purchased
by visitors, should be part of the lobby. The sales counter requires a display
top for books and prints, and there should be wall space nearby for further
display. The necessary storage closet for stock is best placed behind the sales
desk.

3- Cloak room and Information desk: These are two features of the lobby. The
latter often serves Qiso as a saies place for publications and postcards. The
several tasks may be divided between one or more doormen, a checking
attendant, and information cletk, and a sales person, with helpers as
required. The cloakroom is usually at the right of the entrance, fairly close to
the doors but not so near that a waiting line might block the way. The
checking counter shouid be fong enough for several people at once if use is
active. For a certain building, the required checking capacity naturally varies
according to climate as well as by season and the weather of the moment.
For museums in most piaces the ordinary capacity (including hats, packages,
umbrellas...) might be for one fifth of the daily aftendance; this could take
care of one-third to one-half of the people in the building at any time. The
cloakroom should have an annex which is used in cases of overflow, which
happens during special occasions for example. The information desk is
usually placed at the left of the main enfrance. Near the information desk
should be found the stairway and elevators and the starting point for exhibits.
The information desk should provide a bulletin board and a floor plan for
visitors' orientation nearby.

4- Guides and journalists room.
6- Press conference room: -Storage room

-Coat room
-Main room.
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7- VIP reception lounge.
8- First aid room.
9- Multipurpose room.

10- Night watching areas: -Sleeping rooms
-Lockers
-Bathrooms
-Kitchen
-Control room.

11- Post office: -General work space with letter drop and counter
-Public labby with counter
-Directory
-Covered loading piatform
-Unit mail clerks with counter
-Storage space
-Toilet (if public toilets not accessible)

Administration and Curatorial Depariments.

1- Administration, under the president and the governing board with its
committees, is the job of the director. The director presides, first, over
curatorial and library functions, these being carried out by staff members with
their subordinates and technicians. The director also sees o the performance
of certain well defined, primarily educational, public services that should
have separate staffs to make them effective. in addition, she/he exercises
several kinds of operating functions that may have their own heads for
financial business, membership, public relations, publication, and registration,
besides the sphere of the superintendent. Operating staff members, together
with their helpers as well as the mechanical force, the waich, and labor,
sometimes number several hundred. The director's office, with its business
extensions, should be oriented to the main entrance. Location of offices in the
building is a matter of practical convenience since business visitors should not
be privately conducted, nor should they be sent exploring through the
building in order to reach a member of the staff. Administration should also be
placed not very far from the basement or service entrances because it is
responsible  for receiving, shipping, registration, shop  work,
superintendance...
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Rooms required for administrative work begin, logically, with a board room for
meetings of frustees which should communicate with the director’s office, and
should be planned as a room involving lunch meetings. The director’s office
needs a separate outer office for secretarial work and reception. A small toilet
room connected with the office and the board room is advantageous. Other
offices are required in museums for the assistant director, finance officer,
membership secretary, editor, and public relations head, each with his
helpers. There may be a general office for part or all of the secretaries.

2- The curatorial deparfments, or staff divisions headed by curators, are
organized following chronological and topical divisions. Several curators,
each specialized in a particular subject, work together in collaboration. Three
curatorial departments in this case are enough for the general organization of
displayed material. One is specidlized in the chronological arrangement of
exhibits, another one responsible of the topics of the exhibitions (fishing,
military, commercial...) and siill another specialized in the material displayed
(ship models, nets, manuscripts...). Live storages, often called study storages
because they make collections available for reference work and research,
form the largest part of curatorial

space. Curatorial suites are made up of study rooms, curatorial workrooms,
and live storages. Exhibition space is of course also part of the curator’s job.
The place in the building that is best for curatorial space follows necessarily
from the general organization scheme. Curatorial space should be
accessible fo the public requiring access to study storages. Curators should
have contact with each other and with the director.

3- Photocopying/telex area (communication)

4- Drafting studio

5- Specialist staff offices: the speciaiist staff includes specialist in navai history,
in naval architecture, graphic designers taking care of all graphical work
needed by the museum as well as publishing, marketing specialists and
public relations department.

6- Archive: the archive room needs a person specialized in archiving.
Exhibition Spaces.

1- Adapfation to uses: a) Temporary exhibitions.
b) Permanent exhibitions (two types)
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Temporary exhibitions: although rarely do history museums put on temporary
shows, when they do though they suffer from inadequate spatial requirements
and end up with bad performances. Temporary exhibitions are usually small
compared to the permanent collections, and the displayed objects are also
smaller in scale. Nevertheless, space should be provided for temporary
exhibitions flexible enough though not to turn into disused space for the rest of
the time. In general, the best place for temporary exhibition space is on the
main exhibition floor, at ground level and giving off the iobby.

Permanent, or relatively fixed, exhibitions: a) For the general visiting public
b) For students and researchers

The main public exhibition space might be nearer the lobby and more
prominent, so as to draw the pubilic in. For instance, it could be on the ground
floor and forward, toward the lobby. The study displays can be placed in
other less prominent places keeping a link between both nevertheless. As a
consequence of this, the scale of public exhibition spaces is larger than that
of study exhibitions since the objects displayed are different in scale, and the
type of activity varies.

2- Scale and Proportions: Since the scale of the exhibits vary in scale and
proportions also, the volumes of exhibition spaces should vary accordingly.
The relationship between exhibits and the visitors, as much as the exhibit and
its enclosing space, is also an important factor in determining the scale and
proportions of exhibition spaces.

3- Types of Exhibition Rooms: These vary in accordance with the type of
exhibits as well as with methods of lighting. In a naval museum, the objects
displayed vary in scale, nature and light requirements reflecting also a
variety in the type of rooms in which these objects will be displayed.

4- Groupings of Rooms: In exhibition areas, grouping of rooms has to do with
the general organization of space in the building; but within this framework,
there are some familiar patterns that relate to different methods of lighting
and different routings of visitors. Some patterns of arrangements are:

a) The room-to-room arrangement: spaces in this lay-out
are arranged in a continuous array of chambers. The
advantages of this grouping are its possible simplicity
and economy of space. The main disadvantage
though is that when a room is closed the circulation of
visitors is disturbed and even blocked off altogether.
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b) The corridor-to-rooms  arrangement: in  this
arrangement, each room is daccessible from a
passageway. The principle advantages of this system
of grouping are that any room can be reached
directly, and therefore can be closed without affecting
other rooms, and that the scheme of circulation is
clearly indicated to the visitor. :

c) The nave-to-rooms arrangement: this is centered on a
large chamber with doorways along the sides giving
onto smaller rooms arranged in single or double file
and variously connected among themselves.

These groupings are just general instances of possible arrangements and
should not be regarded as the only ways for exhibition space organization.
Other, newer possibilities may arise as well as variations of these.

5- Supervision: Another factor affecting the planning of exhibition spaces and
the museum as a whole is the problem of supervision. Room should be laid
out in a way such that they be supervised by the smallest possible number of
people. In large museum, the watch problem is solved by hiring special
guards who watch the place.

6- Circuiation: The movement of the visitor in the exhibition space takes its
pattern from the layout of the building; but how the visitor responds to the
space may be affected by the exhibits and is influenced by a complex of
human behavior called visitor behavior. One instance of visitor behavior is the
tendency for visitors to start their circuit from the right going anti-clockwise
around a room. Routing, or pre-control of circulation seeks to take account of
these factors. It should be noted though that a building may have excellent
circuiation without having good routing. Good routing promotes full and
orderly coverage of exhibits by the visitor. One of the difficulties with routing
schemes is that it has to make a compromise between arranging for a
majority of casual sightseers and for a minority of interested people. With the
main crowd the objective is to promote exposure to the principle exhibits
while with minority of specialized visitors the objective is to assist selection and
concentration. As mentioned above, the division of exhibits into public
displays and study displays is one response to that objective. Another way of
deaiing with that is through planning, by providing an outer circuit of rooms
for everyone and an area for those whose visit takes more time. The latter
area could include orientation space, for reading and contemplation, and
perhaps communicating with study rooms in curatorial quarters.
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Types of circulation have their roofs in the lobby, in general. In most museums
the lobby gives a view of the general layout, offering a natural path or an
obvious choice between several parts of the pian. Routing within one room is
usually planned as a loop, but is often carried out by the public as a direct
transit through the room. A room with one opening for both entrance and exit
imposes a circuit which most of the time is carried over only mentally while
standing at the doorway. A room with two doorways has exit attraction to pull
the visitor in, but the benefit it gets from this depends upon where the exit is
placed in relation fo the enfrance. The placement of doors on walls should
also take into consideration the usability of the wall as an exhibiting surface.
The circulation path in an exhibition space also depends strongly on the
disposition of the displayed object. Some exhibits need to be viewed in a
certain sequence, which determines the way the visitors should move.
Another type of routing is that found in a suite of rooms, where common
doorways between two rooms become problematic. For example, two many
doorways in fine is disturbing to the visitor who would prefer to see an exhibit
through a door opening than another door.

Therefore, in the planning of exhibition spaces, several factors have to be
taken into consideration as spatial determinants. These factors work all
together and sometimes against each other in a network of factors affecting
design. Some of the most prominent factors are lighting, circulation patterns,
spatial flexibility, scale, visitor behavior... Nevertheless, these are not always
given. Other factors are introduced which transform these determinants and
shape them in other directions to serve other purposes. But the issues
mentioned above are a point of departure from which a clearer idea of the
general functioning of those spaces is perceived. In this way, the introduction
of further constraints becomes more effective in reaching the objectives
behind the design.

Conservation.

1- Preparation and restoration rooms: Those are the special shops and
studios for preparators of exhibits and for restorers, and are not functionaily
related to the mechanical workshops. Preparators and restorers
collaborate with curators. Museums often aftach these technicians, artists,
and craftsmen to the departments they serve, and tend to locate their
workrooms in curatorial suites. Studio arrangements should be suited to the
particular work. All shops and studios should have large sinks with running
water and drain traps. Storage closets and sheives are also useful. One
possibility of the disposition of the workshops would be to have an
overlooking space for the visiting public.
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2- Boat sheds: Storage spaces for small boats which are usually part of the
museums collection but are exhibited periodically. They are usually run by
two people: A director and an assistant.

3- Wet rooms

4- Textlies: Where the restoration and storage of sails, nets and other textiles
relevant material take place. Requires two workers, an office and a toilet.

5- Conservation iaboratories
6- Staff rooms, toilets and lockers.
7- Kifchens.

Education.

1- Ubrary: The library is an important museum arm for both public service and
the work of the curatorial staff. it is a reference department, its books
being used in the building; but also the library usually does extramural
reference work by correspondence. in addition, the library may administer
lending collections of slides and photographs. The library’s place in the
building is best determined by considering the two principal forces that
pull upon it -the demands of the public and those of the staff. Therefore
the position of the library should take both demands into consideration.
Relationship between parts of the library should be highly functional. The
reading room, the librarian’s desk and work place, and the bookstacks,
should form all together a well knit system. Any collection of slides or
pictures with which the library is charged might share space with the
stacks. The museum library in this case is not intended to act as a public
library in the sense of serving the town or the city. It is a library specialized
and limited in ifs collection of books to history in general and naval history
in particular, subjects which form the theme of the museum. The library will
mostly serve a specialized group of people interested in the subject and
researches. Since the museum library is not inside a fown or neighborhood
where the population served is defined, a general assumption of a
population of 3000 served will be considered.

-Book stacks {open and closed): These may be placed in part of
the reading room or they may be in a separate space and
arranged on two or more levels; or the may be divided over both.
Stacks are also divided into closed and open stacks. Open stack
are stacks that have access to the public whereby the visitor looks
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for his book by himself. Closed stacks are not accessible to the
public. Stacks height is of an average 2.25m high. They are
spaced at around Tm 40cm apart from center to center. Stacks
are necessarily lighted artificially throughout, although windows or
panels of glass may be introduced fo give some natural lighting in
some parts. Books per shelf is 21 books per 200 mm run of shelf. The
layout of shelving depends largely on the type of structural system
used.

Open stacks 2.3m high, with 3m ceiling: 140 books/m? 14
books/m?.

Books per single-sided 900mm tier (6 shelves high}: 140 to 150.
Closed stacks 2.3m high, shelved close to ceiling, 2.5m ceiling:
180 books/m?; 22.5books/m?.

Compact book storage: 330 to 440 books/m?; 40 to 55 books/m®.
For a tolal population of 3000 served, 4000-5000 volumes are
provided, occupying 100m? of floor area.

-Reading area: The reading room, in its arrangements, can follow
generatl library experience. Public libraries try 1o give the reader at
least 2.25m? ot floor space. There is also the possibility of having
an extension of the reading room to a patio, roof setback, or other
outdoor space. Includes a browsing area where readers can read
in a casual atmosphere.

For a population of up to 10000, a total floor area of 45m? per
1000 persons should be allocated. Therefore, a total ficor area of
135m? should be provided.

-Carrels: These individual study rooms are usually used by
researchers who require a ‘private’ study space in the library. They
are provided with a cupboard in which books can be kept.
Average dimensions: 2.1m by 1.7m. Area: 3.6m”. Table dimensions
=1.2m by 0.6m. Total area for five carrels: 18m?.

-Periodicals: Bound volumes of periodicals per single-sided 900mm
wide, 1.8m high: 75.

-Reference: Absolute minimum space taken up by one reader:
0.93 to 1.2m2.
Seating space allowance for one reader: 2.3m>.
One seat per 500 population served, 7m? per 1000
population served.
Therefore, for 3000 population: 6 seats and 21m?,
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Librarian
Deputy librarian
Secretary/reception
Issue/circulation desk (two employees)
Accessioning (two employees)
Binding preparation (two empioyees)
Room for visually impaired (one assistant)
Computer room {one assistant)
Microfilm (one assistant)
Maps and special collections (two assistants)
Audio-visual room (one assistant)

Work space per head of staff: 11m?, Fifteen persons
=165m?. "

Cataloguing (two employees)
Catalogues
Computers
Work space per head of cataloguing staff: 13.5m?. Two
persons =27m?,

Lobby
Photocopy
Toilets

2- Publication: publishing pamphlets, newsletter, educational material, as
well as graphic materials for the museum itself (signs, labels...).

3- lecture and projection room

4- Conference room

Services.

1- Service quarters (Land and seq): Service functions of the museums involve
a lot activities having to do with supply, maintenance and shop work, and
with the armival, movement, and departure of museum objects and
exhibitions. The worker engaged in these functions are under supervision of
the superintendent, who is responsibie for the passing of people and of things
through the service enfrance, and for the conduct of services through the
building. The superintendent’s office should be at the service entrance to
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facilitate supervision. The service entrance, which leads to workrooms and
other parts of the service quarters, should be placed to facilitate truck
deliveries and pick-ups. The rooms of the registrar and photographer shouid
be grouped with service quarters since recording and photographing of
museum objects that come and go can best be carried out near the service
entrance. The service entrance leads directly to the receiving room with a
packing and unpacking area. This is the distributing point for the entire
~ building. It should be placed so as to minimize hauling distances from the
freight elevator on floors above. The service entrance should have a doorway
for the use of service employees, delivery men, and other persons entering on
foot; it also requires a freight portal for the use of trucks and a loading deck.
Outside space shouid allow for any necessary turning of large trucks. The
loading platform should be designed to take account all sorts of material and
the sizes of frucks which are to load and unload upon it. It should be of an
average height of 1 meter. It should have a narmow flight of steps leading to it
from the ground. The receiving room is the place where incoming shipments
come for unpacking and distribution inside the building, and outgoing
shipments go 1o be packed and sent away. Other room having to do directly
with these functions, that should connect with the shipping room, are the
superintendent’s office, the temporary storage room for crates, and the
registrar's and photographer's quarters in which museum objects coming and
going are recorded. The freight elevator should be here. The receiving room
should be in this case around 180m2. The superintendent's office, adjacent to
the service entrance, is the control room for all that happens here. The
registrar's quarters where records of museums accessions and of borrowings
and lendings are kept, form a place of pause for museum materials on their
way to or from the exhibition rooms or curatorial quarters. There must be
space for examining objects and assembling large groups of things coming
and going, a place for the registrar’s office work, and a safe temporary
storage place. The registrar's temporary storeroom should not be confused
with the temporary storage in which empty crates are kept while awaiting
reuse. It not to be confused either with the curatorial storages. The registrar’s
room is strictly a place for momentary safekeeping of museum pieces passing
in or out. The floor area required for photography is, on average, a 25m?
camera room or studio, and iwo darktooms that can be entered
independently from the studio, each of about 5m?.

2- Workshops: Shops need adequate space in a suitable location and should
be planned for the required operations by someone with experience in such
work. The principle kinds of shops are : carpentry, including both mill and
cabinet work; painting and finishing; machine and sheet metal work; and
also shops that go with plumbing upkeep, electrical maintenance, plastering
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roofing, glazing and the care of other piant and structural instaliations in the
building. There are also the crafts of the preparators, workers who are
charged with the creation of exhibits and the care of museum collections.
Shop area in this case is around 500m?. One possible location of the shops
area is on one flank of the receiving room. The equipment of shops, in
general, involves a long bench for each carpenter, three in this case, a table
circular saw, a band saw, a joiner and a planer; for metal working: a bench,
a machine lathe, a small drill press, a power grinder, a bar folder and a
squaring shear.

3- Public toilefs.

4- Electro-mechanical rooms or fioors

5- Shuttle services and station (Land and seqa)
6- Parking

7- Circulation including staircases, elevators, escalators and handicapped
facilities: The number of elevators required will depend on the occupancy
conditions. Most large museums have two passenger elevators operated by
attendants. Also, a freight elevator should be provided, which is sometimes
used to transport large groups of visitors like school groups. Staff elevators are
also needed in certain places in the museum. The principal stairway takes off
from the lobby within view of the desk. Stairs should be arranged in grouped
flights of steps; they should not be divided into scaftered parts, as where there
are two or three steps from the vestibule to the iobby, a few mire from the
lobby to adjacent exhibition rooms, and perhaps others to slightly higher
levels in other rooms. This scaflering of steps creates serious museum
problems. Scattered steps biock the paths of handicapped people for
example. Also, scattered steps may interfere with moving cases and heavy
objects from place to piace.

8- Quarters for the force of arlisans and laborers are necessary part of the
service layout. There should be dressing and locker space and a connected
toilet room and lavatory with one or more showers.

B. Entertainment and Recreation Spaces.

Entertainment activities are an integral part of the museum’s functioning as an
urban public space as a way of refamiliarizing the port with the city, and are
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necessary fo the activation of that space at different times of the day. These
functions, however, are not secondary or ancillary fo exhibition spaces which
usually form the core of the museum, but are as important to the functioning
of the space in its context.

Shops, restaurants, cafes, pubs, pedestrian walkways, sea tips, bicycle
tracks... (Public activities of entertainment, indoor and outdoor, day and
night)
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Ambient vs. Task Lighting.

The obvious function of light within the museum is the illumination of the
objects displayed, referred to as “task lighting”. An equally important function
of light is its general use within the physical space of an exhibition space,
referred to as “ambient lighting”. These two functions, while related, are quite
different and need to be discussed separately.

Ambient lighting defines the general experience of light within the exhibition,
independent of how it affects the specific experience of viewing works of art,
Many of the advantages attributed to natural light actually deal with the
psychological mood that it conveys within an interior space. The two most
frequently cited advantages of natural light are: the experience of not being
confined within an enclosed space and the changing quality of natural light
over time.

Task lighting deals with illuminating displays without regard for its effect on the
overall physical space. Task lighting can be divided into three critical
components in terms of hoe it affects the visual experience: spatial
distribution of the illumination, the intensity of the light source, and the
spectral distribution of the light.

Spatial Distribution. Shadows and gloss on a surface are caused by
directionai sources such as incandescent lamps. Shadows are eliminated
under non-directional diffuse light; this makes surfaces appear filat and matte.
In addition, there is a loss in colorfulness as a result of veiling reflections
caused by nondirectional sources such as natural or fluorescent light through
a diffusing daylight. From a practical standpoint, many naturally lighted
exhibitions use some diffusion to reduce the high intensity of direct sunlight
and to distribute light uniformly around a room. Diffuse laylights also hide duct
work, light louvers, and other distracting elements hidden in the ceiling. But
too often, such diffusion also destroys much of the quality that we associate
with natural light. As an alternative, properly designed reflected light can
provide general control and still maintain directionality, although it is difficult
to provide acceptable light distribution in all directions at the same time.

Intensity. The human tendency to prefer high light levels must be weighed
against conservation concerns favoring lower light levels. in general, intensity

¢ Progressive Architecture, p.49
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values are based on a compromise between long-term preservation needs
and the ability to view objects comfortably with good color perception.

Light Intensify Adaptation. Although the eye is capable of adapting to
different intensities of iltumination, adaptation requires time, and this must be
considered in the design. The most successful museum spaces allow for a
transition from brightly lighted entrances and atriums into more controlled
exhibition space. The East Wing of the National Gallery in Washington D.C., for
example, uses a sefies of galleries with gradually decreasing light levels to
achieve a transition from the brightly lighted core. in other museums such as
the Degas Room in the Metropolitan Museum of Art's Andre Meyer Galleries,
the visitor proceeds directly from a bright zone into a darker, controlied
exhibition zone. Here, the change in light levels is abrupt and discomforting.
The visitor initially perceives these galleries as being dark. Within a few
minutes, however, after the eye has fully adaptedq, there is sufficient light to
view the collection on display.

Even within a room, light adaptation must be considered. The eye uses the
brightest suface as a reference point. If a luminous ceiling is many times
brighter than the surrounding walls, the walls may seem dark even if they are
illuminated at a “high” value. Highly reflective white walls make it difficult for
the eye to adjust to the less reflective surface of dark objects. Reduction in
contrast between wall surface and objects reduce the need or time for
brightness adaptation; maximum visual resolution is achieved when all
surfaces have similar reflectance.

One of the ironies of naturally lighted exhibitions is that many objects look
brighter at night under artificial light than during the day when illuminated by
a combination of natural and artificial sources.

Conservation Considerations.

Light is a form of radiant energy. When an object is exposed to light, it
absorbs energy that can induce chemical change. For example, pigments
and dyes can fade, and paper can discolor and lose physical strength.
Changes brought about by light exposure are called photochemical
damage. Studies show that natural light passing through UV filtering glass is far
more harmful than an equivalent amount of incandescent light. Aithough
ultraviolet radiation is particularly hazardous for works of art, visible light also
will cause damage. For this reason, the total amount of visible light must be
controlied. The real problem, however, is the cumuiative amount of
destructive light exposure over a long period of time. Most naturally lit
exhibitions are not designed to exclude natural light during non-public hours.
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All the radiation striking the object during such periods is inefficient light that
causes damage. Artificial sources or naturally lighted galleries with cut-off
louver controls are safer in this context, since it allows the light to be shut out
during non-exhibition hours.(Fig.12)
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ACTIVITY: NUMBER OF OCCUPANTS:  NET AREA: {in m%)
A. General Spaces.

1. The vestibule

2. Foyer/lobby : 700
3. Cloak room and information 2 each 100
desk
4. Guides and journalists 4 guides, 7 journalists 70 each room
5. Press conference room 75 500
6. VIP reception lounge 30 350
7. First aid room 2 25
8. Multipurpose room 195
9. Night watching areas 3 100
10. Post office 3 120
B. Administration and Curatorial
Departments.
1. Director 1 25
2. Director's Secretary 1
3. Assistant director 1 15
4. Ass. Director’s secretary 1
5 Finance officer 1 10
6. Membership secretary 1 10
7. Editor 1 10
8. Public relations head 1 10
9. Reception 35
10. Secretaries e] 50
11. Curators 3, one in each office 10 each office
12. Study storage 100
13. Study room 15 55
14. Workroom 3 25
15. Specialist staff 2, one in each office 10 each office
C. Exhibitlon.
D. Conservation.
E. Educdtion.
1. Library:

Book stacks. 100

50



Reading area
Carrels
Periodicals
Reference
Librarian
Assistant librarian
Secretary
Reception
Circulation desk
Accessioning
Binding preparation

Room for visually impaired

Computer room
Microfiim

Maps and special collections

Audio-visual room
Cataloguing

Catalogues and computers

Lobby
Photocopy
Toilets

Services and storage space

2. Publication
3. Lecture and projection room
4. Conference room

F. Services.

1. Service quarters
Superintendent’s office
Registrar’s room

Registrar's temporary store

room
Photographer’s room
Receiving room
Temporary storage room

2. Workshops

3. Public toilets

4. Electro-mechanical rooms ofr

135
18
30
25

1 12

1 12

1 12

5

2 22

2 22

2

1 assistant and 2 other

persons

1 assistant and 5 users

1 assistant and 3 users

2 assistants and 15 users

1 assistant and 5 users

2 .

1

]

] 35
180

5 500
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floors
5. Shuttle services
6. Parking

7. Quarters for the workers

G. Entertainment and Recreation.

3708m?
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A. The Acropolis Museum.

Architects: Manfredi Nicoletii, Studio Passarelli.

The site is located to the south of and just underneath the Acropolis hill which
overlooks it. The museum is dedicated to the exhibition and preservation of
relics found around the site. It faces the Parthenon which is seen from the
interior space of the museum through and opening in the sloped roof. The
roof is sloped and penetrates the ground providing protection against direct
sunlight which is harmful to the exhibits. The museum is a continuation of the
Acropolis whereby on moves from the Acropolis, visits the premises and
continues on into the museum itself as an extension of archaeological
ground.

The main entrance to the museum is from the northern side directly leading
from an archaeological site, through a sinuous path into the foyer of the
building. Afier ticketing, visitors move down a ramp directly from the foyer
behind the information desk. From the foyer extends some shops, a cloak
room, and a post office. The exhibition begins directly at this point and
includes the ramp. Reaching the end of the ramp, the visitor lands on the
lower level of the ground floor. The two basement floors are the workshops,
which are only visually accessible to the visitors through a glass roof from the
ground fioor, and car parks and plants in the second basement. The
exhibition space of the ground fioor is a gallery around a void from which the
workshops can be seen. Visitors move from this fioor to the first upper floor
through stairs running paraliel to the ramp, and also reach exhibition spaces
distributed around the void. Al the end of the stairs, there is a bar and
belvedere from which one can either take an exit staircase or an elevator up
to the “eye” which gives to the Parthenon . The second floor is also reached in
the same way. The western part of the building is reserved for the
administration, theater and cafeteria.

A characteristic of this museum is the superimposition of circulation and
exhibition spaces. As mentioned above, the ramp leading from one level to
another is itself an exhibition space and visitors automatically get involved in
the museum due to the fact that the foyer is the only transition zone between
the outside and the museum proper. But the effect of the foyer as an
mediator is not abrupt especially since the ramp as well as the exhibits
displayed on it start off from the foyer itself. There’s a smooth flow of space
from the moment of entry until the exit. The museum, being organized around
a large void in the middie which unifies visually and conceptually the whole
museum, reinforces the sense of a unified space inside it. With the exhibits
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and the view of the Parthenon from any point in the museum, a further sense
of unity is felt, within the museum and between the museum and its
surrounding.

Being partly tucked into the ground, and having its main entrance towards
the Acropolis, the museum seems to turn its back to the urban area around it
though. The streets around it are faced with non-accessible walls, except for
an access 1o the workshops from the eastern side, and a parking access from
the south.

The program of the museum includes main exhibition spaces for the display of
a range of archaeological relics such as metopes, pediment remains,
columns etc. Also, guides and journalists rooms and VIP lounge, shops, post
office, foyer, ticket and information desk, security quarters, administration,
cafeteria, lecture room, first aid room, public toilets...

The museum and the open space in front of it open toward the acropolis
ignoring the urban fabric behind, turning their back to it. In section, the
relationship between the street and the museum is more repulsive, due to the
height of the wall, which does not provide any access from the neighboring
street into the museum accept for the parking and the services.
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B. The Repubilic of Germany Art Gailiery.
Architect: Gustav Peichl.

It is the main functions that have determined the building’s spatial layout. The
Forum is a flexible space conceived for the promotion of debate within
exhibition programs featuring various media, including cinema, theater and
musical performances.

In this building, there are no paths of horizontal circulation. The circulation
takes place within the exhibition spaces depending on the pattern of exhibits.
Since this is not a permanent exhibition nor a museum, maximum flexibility
should be provided. Hence, the absence of a clear, predetermined
circulation path. The exhibition spaces are in the middile of the building and
are surrounded by a thin shell of services, workshops and galleries. The entry
to the building is from one of the corners and into an entrance courfyard.
From this courtyard visitors enter the foyer through an undulating glass wall.
The main exhibition halls can be accessed directly from the foyer which lies
adjacent to them. Visitors can go to the auditorium facing the foyer by
passing through a small lobby separating the foyer from the auditorium itself.
This lobby is also accessible from the exhibition halls. On the periphery of the
building, and on the ground fioor, there are services, galleries and
laboratories or workshops which are linked directly to the main exhibition
halls. From the foyer also, a staircase leads to the upper floor which has a
similar organization as the ground floor, in addition to a library, administration,
studios and another laboratory, also arranged on the periphery of the main
exhibition halls.

The ancillary activities around the main exhibition spaces act as a barrier and
prevent direct light from entering the main exhibition flom the sides. An
indeed, the facades of the museum are opaque, whereby light is allowed in
from the top through skylights.
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Assonometria generale
der nuovi Spazi espositivi.

Overall axonometry of the
new exhibition spaces.
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C. Le Bourget Museum of Air and Space.
Architect: Area-Alain Sarfati.

The project was submifted for an architectural and museological ideas
competition in 1992, for the new Musee de l'air et de I'espace, the fourth
important airport in France regarding air fratfic and the number of scheduled
business flights. The competition required the refutbishment and extension of
a museum of aviation dating back to 1919, housing a prestigious collection of
old equipment, aircraft, objects, work of art and photographic
documentation. Now, the museum occupies the space taken up by the old
airdrome dating back to the thirties, and five concrete hangars built in the
twenties.

The projects were guided by three objectives: the conservation and renewai
of an existing architectural, artistic, technical and documentary patrimony;
the creation of new spaces in order to up the intrinsic value of the permanent
collections and to complete them, and also to hold temporary exhibits, give
renewed impetus to educational activity, study, and documentation.

Sarfati's project is developed around the idea of a single platform geared to
functionally link up the various components and unifying the whole. A kind of
technical and scenographic instrument able to structurally improve the
existent airdrome and other architectural components. This project theme
aspiring to the aeronautical world is represented by the sixth facade of the
museum, where the buildings rest on the ground like completely autonomous
objects with respect to the terrain. This principle has meant developing all
activities below the airdrome’s main exterior plaza, while the new piatform,
which is to be paved in biack polished concrete, becomes the support for the
installation of all the technical equipment. This technological “carpet” that
branched out and folds (permitting access to the handicapped), recounts a
story, guides the visitor along a continuous itinerary between exterior and
interior, between various pavilions and the different levels. The location of
activities has been organized according to the museographic requirements
stipulated in the competition brief, which envisages the complete
revitalization of the airport complex. Thus a complete re-opening of all the
original enfrances was proposed so as o underiine the public character of
the building. The central hall will contain the main enfrance, spaces for
temporary exhibits, a café, conference rooms, and study and research
spaces. The museum proper starts on the third underground level where a
mezzanine floor permits a giobal vision of the exhibition space. A simple and
linear route facilitates passage from one building to another, crossing the
exterior plaza where several vehicles of the collection are on display. The
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continuity between the various elements, which is the constant tactor ordering
the entire project, is rendeted concrete in the idea of the platform where
technical and metaphoric dimensions find their equilibrium.
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CONCEPT AND SCHEMATICS.
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The problems that the intervention on the harbor poses can be oullined by
the following questions:

« Site: How and where in the port might the project be located in order that it
aftains its objectives without any hindrance fo the proper functioning of the
port activities?

e Urban: What relationship with the BCD would the museum assume? To what
extent would it function as a public space?

« Theoretical: What is the relationship between the objects displayed and the
container which houses it? What is the relationship between the container,
i.e. the museum, and the ‘larger container’ which is the port itself? How can
the project accommodate the port as an object 1o be displayed? To what
extent is the museum itself an object on display?

e Political: How can the museum accommodate the overlap of two different
strata of the society? How can the organization of the museum affect the
interpretation of historical material?

These problems present themselves on two levels: first on a general level
involving the distribution of the museum on the port, in other words, on the
level of the master plan and zoning. Second, on the level of spatial
relationships and internal organizations of the different spaces.

The general strategy used will be, first of all, the identification of spaces within
the overall space which have the potential to be intersections of both spaces,
that of the museum and that of the port. These spaces allow an overiap of
programs and functions without any hindrance to the overall functioning of
neither the port nor the museum. They are spaces of intersection. They can
dilute the tension which might occur due to the meeting of oppositions. These
might be located all over the port and in several different places. This
identification would organize the master plan of the project as well as the
2oning. As an answer to the questions raised above, the extension of the
program to the interior of the port would include the port in the general
experience of the museum, making it an object on display as well as the
container. In this case nevertheless, the circulation system becomes crucial in
linking these different spaces together and unifying the experience of the
port as an exhibit. This extension inside the port would become an extension
of the public space of the cily, inside the port, hence modifying the
relationship between the city and the port. Then, after locating those spaces,
the next step would be to program, or “cross-program” them. “Cross-
programming” those allows, or should aliow, as well, an intersection of two
types of people existing on the port: the workers and the visitors of the
museum. By being able to accommodate such intersections, these spaces,
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along with their programs, facilitate the exchange that might take place
between these two groups of people. The design approach then works on two
levels. One is strategic, consisting of the identification and location of those
‘spaces of intersection’, the other is tactical, and consists of programming
them.

“Architecture has always been as much about the event that takes place in a
space as about the space itself. The Rotunda at Columbia University has
been a library, it has been used as banguet hall, it is often the site for
university lectures, someday it couid fulfill the needs for an athietic facility at
the university. What a wonderful swimming pool the rotunda would be! ... If
‘shock’ can no longer be produced by the succession and juxtaposition of
facades and lobbies, maybe it can be produced by the juxtaposition of
events that take place behind these facades in these spaces...”’

This is how Bernard Tschumi introduces his concept of “cross-programming”. In
the intervention on the port, this concept would not only substitute a program
for another within a space, but would be used as an attempt at juxtaposing
the port activities with the museum in certain places. The museum becomes a
series of events distributed on the port linked together by a ‘promenade’. The
port itself also becomes a series of events on this ‘promenade’ as much as the
museum. This would integrate both the museum and the port together making
the port a container of itself as an object on display, and part of the museum
collection. The museum on the other hand, becomes the condition of
possibility for the port to open up to the public.

Some ‘spaces of intersection’ on the port: the warehouses, the first basin, the
passenger terminal (first jefty), and the old railway that circulates in the port.
The rqilway is a major tactical tool in the design. It opens up the possibility of
distributing the museum inside the port and linking the different parts, without
the need for another circulation system. The introduction of another layer of
circulation would add another iong and winding path which would get in the
way of the proper functioning of the port, which already has a complex
circulation system. It would also be inefficient. The rehabilitation of the old
track would avoid these problems. It had been a part of the general
circulation system of the port, it goes through all the port areq, and it can be
controlled. It is also an ‘enclosed’ circulation system, in the sense that visitors
are not free in moving around, but would be limited to this iinear path, and
would be enclosed, making it easier to provide for guided tours. The railway

7 Tschumi in Theory and Experimentation: An Intellectual Extravaganza, edited by
Andreas Papadakis, p.16.
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system would work with the warehouses since it passes through or beside
some of the warehouses. Including exhibition spaces within these warehouses
would be made easier because of this fact. The exhibition spaces would be
on the same major circulation path and would not require the addition of a
secondary one. These warehouses are well inside the port also, further
integrating the museum with the port.

The starting point of the museum wouid be located near, around, or within the
first basin. This would include some of the general spaces and other public
spaces. This location has the advantages provided by the area around it as
mentioned in the site analysis above. It also restricts access to and exit from
the port, for the public, to one point, away from the other port entrances.
From this area, the visitors would be constrained in their circulation to the
railway.
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B8y BRUNO MOLAJOLI'

GENERAL OBSERVATIONS

Whenever it 18 proposed to build a8 museum —
whether large or small —there is usually one
preliminary matter to be settied: the choice of »
ties aro available,

site. Where several po
the drawbacks and advsntages of sach must be
carafully weighed.
Shouid the site be
skirts of the town? This appeers to be the most
ususl dilemma. Until 20 or 30 years ago there
was 8 preference for the center of a town, with
its better transport tacilities. But s the use and
speed of public and private transport have grad-
uslly increased and it has become essier to get

ntral, or on the out-

from one point to another, it has been realized
Ihet the convenience of a central situation for a
museum s outweighed by the many and sub-
entral position.

stential advantages of a |
Thess include s greater choice and
quinition of land (at lower cost), less fatigue
from the noise of tratfic —a growing and al-
ready very real problem —and an stmosphere
lees isden with dust and with ga
when not poisonous sre, 10 say the
pleassnt.

A museum should alweys be readily acces-
sible from all perta of the town by public trans-
port and, it possible, be within walking dis-
well, and must be within easy reach of
schools, colleges, university, and iibraries. As
s matter of tact, all theee inatitutions have simi-
lar problems and stand equally in need of topo-
graphical coordination: it would be advissble to
take this into sccount at the town-pianning
stage. rather than des! with each cs sepa-
method which may involve

tance

rately, as it aris

the sacrifice or neglect of many desiderata.
Museums tend nowadays to be regarded

more and more as “cultursl centers.” it must

therefore be remembered that as such they are
visited not only by students but by peopla with
difterent backgrounds who. if s museum is neasr
enough and easy to reach, may come to it, even
with {ittle time to spare, in search of instructive
recreetion.
Though there
building of museums in parks or gardens —on
the plea that this makes them more ditficuit to
resch and disturbs the tranquillity of such
places —these sre becoming very popular as
the sites of new museums. They offer consider-
able advantages—a wider choice of datached
positions, thus reducing the risk of fire; a reta-
tiva degree of protection from dust. noise, vi-
s from motor engines or
chimneys of

still s prejudice against the

brations, exhaust gs

factories. smoke from the
houses snd from municipal heating plants, the
suiphur content of which is aiways harmful to
works of art.

A belt of trees surrounding the museum
building serves an eHective naturat filter for
dust and for the chemical discharges that pol-
lute the sir of 8 modern industrial town: it slso
heips to stabilixe the humidity of the atmo-
sphere. to which paintinga and period furmiture
are otten sensitive It is asid that ilerge trees. if
unduly close to the building, cut off or defiect
the light and thus diminish or alter its eHect

Muyseums, The Organization of Museums, UNESCO,
Place de Fontenoy, Pans, 1967

on color; but this disadvantage would appear to
be unimportant, or 'n any case sasy 10 Over-
come.

The surrounding land may oHer space lor an
annex, buwilt at a suitable distance from the
museum itself, to house various types of equip-
ment and services (heating and electricilty,
repaic shop, garage. eic.). or the storas re-
quired for them (wood. textile materials, fuei
oils, etc.), which it would be unsate or, for
somer. on, INconvenient to stock n the main
building.

Moreover, spsce will alwsys be avaiiable

~—at lemst 0 theory —for tuture expa

either by eniargement of the original building

won,

or by the construction of connected annexes,
this 18 particulariy important if the first project
has to be tricted :n scale for ressons which,

though unavoidable, are likely to be transitory

The beauty of 8 museum 8 considerably en-
hanced if 1t (8 surrounded by » garden which. :f
the loce! climate 18 propitious, can be used to
adventage tor the dispisy of cerisin types of
exhibit, such as ancient or modern sculpture,
archseciogicel or architectursl fragments. etc

Part of the surrounding grounds mey aslso
provide space for a car park.

The planning of a museum is an outstanding
example of the need not only for preliminery
and specific agreements but for close snd un-
interrupted collaboration between the erchitect
end his empioyer

There is no such thing as » museum planned
'n the abetrect, suitable for eil ca
On the contrery. svery case hss

e and cir-

cumastenc:
its own conditionsa, requiremants, characteris-

tics. purposas, and problams, the amernt
of which is primarily the tesk of the museum
director. It 18 for him to provide the architect
with an exact description of the resuit to be
aimed at snd of the preliminary steps to be
taken, and he must be prepared to shere In
every succ e phs of the work — tasling
which the finished building may fall short in
some respects of the many and complex techni-
cal and functionsl demsnds which a modern

museum must satisty

Another point to be considered is whether
the neaw building is to houss an antirsly new
museum {whose contents have yet to be as.
sembied) or to sfford a parmanent home for 8an
axisting cotlection. In the first case we have the
advantage of a tree spproach to the probiem
and can decide on sn desl form for the muse-
um. but with the sttendant drawback of be-
ginning our work in the abstract, on the basis
of entirely vague and theorstical assumptions
which future deveiopments will probably not
confirm. |n the second csse we must take cere
not to go to the opposite extreme by designing
# building too precisely adapted to the guality
and quantity of the works or collections which
form the nucieus of the museum, future needs
and possibilities of deveiopment should always
be foreseen and provision made for them.

All this is part of the director’'s respons:-
bality.

Due regard should also be given to the spe-
cial character of the new museum —the quality
it already posse and by which it is in future
10 be distinguished —in relstion to its collec-
tions. This may, of course, be of several kinds
screntific,

(artistic, archaeological. technicai,

Cultural
MUSEUMS

etc.) and respond to various needs (cultural,

9
abibity, uniformeity of the exhibits or group

al or locsl permsenence or interchange-

display, etc.)

Natursily, svery type of collection, every
kind of metertal, every situstion has 1ts own
ents which

qeneral and individual

wili consioerabiy ntluence the siructure of the

require

building and the form and siuze of the exnibi-
tion rooms and related services. It 18 no use
attempting to pr
or sthnographical exhibits. whose interest s

nt a series of archaeociogicsl

chietly documentary. n the spece snd sur-
roundings that would be sppropriate to & col-
lection ot works of art, psintings,. or sculpture
ol great saeathetic \mportance, or to apply the
same standerds 1o @ Museum arranged chrono-
logicelly and one whose exhtbits sre cles d
n artistic or screntific categories; nor 18 1t poe-

sible to displey » collection of amaill works ot
art_such as jeweiry. small bronzes, medsihons,

minietures. @1C.. «n rooms of the size needed for
large objects of |
which require 10 be
certain distance
Even » picture gallery cannot be designed n

meticulous workmanship,
sn s a whole and from a

such e way as to serve squsliy well for the sxhi-
bition of old pictures and modern ones: lor,
spert from the fact that sesthetic considers-
tions recommaend different settings for the two

qroups. it 18 obvious that e gallery of ola
peaintings 13 comparatively ‘stabihzed,” where-
a8 the appesrance of s modern gellery s o

owing to the greatar

somae extent ‘transitory, '
esse and frequency with which additions,
changes, and resrrsngements can be made. In
the istter case. itherefore, not only the arch
turai features of the building but aiso ita actusl

construction must be plenned with s view to
fecilitating the rapid dispiacement and change-
over of exhibits. The treneport of heavy statues,
the adaptation of space and the use of the
sources of hight «n the wey snd on the scaie
moet appropriate for particular works of art,
should be taken into account as weli as the pos-
sibility either of grouping or of displaying them
singly. according to the importance and empha-
318 to be attributed to them

A museum must be planned not only in re
tion to its purpose and to the quslity end type
of its exhibits. but also with regard to certain
aconomic and soctal considerations. For in-

stance, if 1t 18 to be the only institution in the
town which 1s suitable tor a number of cultural
purposes (theatrical performences, lectures,
concerts. exhibitions, meetings. courses of
instruction, stc.) it may be desirable to take ac-
count in the initial calculations of the finsncial
resources on which it will be able to rely, the
nature of the locsl population, the trend of de-
velopment of that population as revealed by
ststistics. and the proportion of the population
which 1s interested in each of the museum’s sc-
tivities.

in fact, the word ‘'museum’ covers a wide
range of possibilities. and the architect com-
missioned to deaign one must make clesr —to
himself first of all —not only the specific char-
acter of the museum he is to build but the po-
tential subsidisry developments and related
purposes which can be sensed and foreseen in
addition to the dominant themae.
ntial changes in

The future may see subs
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our present conception of museums. If the
architect who designas one allows in hia plan
tor easy sdaptation to new fashions, new de-
velopments, new practical and aesthetic possi-
bilities, his work will be all the sounder and
more enduring. A inuseum s not like an exhibi-
non, to be broken up atter o short trme and
brouqht together later in an entirely difterent
torm. There should be nothing “ephemeral” in
its character or appearance, even where the
possibility of changes or temporary arrange-
ments is to be contemplated.

These considerations should be borne in
mind when the architectural pians for the
building are drawn up.

According to a prejudice which., though
gradusally dying. is still fairty common, a muse-
um building should be imposing in appearance,
solemn, and monumental. The worst of it is
that this ettect is often sought through the
adoption of an archaic style of architecture. We
are all acquainted with depiorable instances of
new buildings constructed in imitation of the
antique: they produce a markedly antihistorical
impression. just becausa they were inspired by
a false view of history. Another outmoded prej-
udice is that which demands a “classical”
setting for ancient works of art, as though their
venerable dignity would sutfer and their aes-
thetic value be diminished if they were piaced
in modern surroundings.

But though the styie ot the building should
be frankly contemporary and governed by the
creative imagination of its designer, architec-
tural intereat must not be an end in itseif but
should be subordinated to the purpose in view.
In other words we must not devote our entire
atfort to designing rooms which will be archi-
tecturatly pleasing: it is at least equally impor-
tant that sttention be concentrated on the
works exhibited, that their mise en valeur be
ensured and their predominance astablished. A
museum in which the works of art were rele-
gated to the background and used to “com-
plete” a pretentious architectural scheme,
could not be regarded as successful: but
neither could 8 museum which went to the

other extrame, where the construction wss
subordinated to cold, mechanically functional
considerations 8o that no spatial relationship
could be created between the works of art and
other exhibita—s museum with a completely
impersonal stmosphere.

The idea!l would seem to lie somewhere
betwesn these two extremes —the aim being to
allow for that sense of proportion which should
always be in evidence when a musaum is
pisnned, to ensure that the visitor wiil find
there the friendly, weicoming atmosphere, the
attractive and convenient features thst he en-
joys in his own house.

i1t is the ditficuit but essential task of the
architect, no less than of the director of 8 muse-
um, to bring the place into conformity with the
mentality and customs of every citizen of what-
ever rank and standsrd of education. Much
will depend on the level of taste of both men, on
their human qualities of sympsathy and sensibil-
ity, which must go hand in hand with their
protessional abilities and which cannot be
prompted or taught.

PLANS FOR SMALL MUSEUMS

The foregoing remarks apply to every new mu-
seum, whatever its size. We shall now consider
more particularly the principles and character-
istics on which the planning and construction
of small museums should be based.

By “"small museum' we understand any in-

stitution whose proqram and finances are re-
strictad so that, at least st its incaption, the
precises buitt tor it witi be of limited size, in
most cases only ona story high.

it is nOt 80 easy to determine precisely within
what lim:ts the idea of the “little museum’ is
to be confined: for while it may, at its smallest,
consist of one room, it may on the other hand
be of an appreciable axtent, though still too
small to be properly described as a medium-
sized or lsrge museum,

For the present purpose it may be assumed
that the "small museum” will not consist of
more than 10 to 12 medium-sized exhibition
rooms (16 « 24 sq ft) in addition to its other
services.

A new museum, even on this small scale,
cannot function efficiently uniess it respects
the general principles of museography and the
special possibilities for applying them which
are provided by the particular circumstances
governing ita construction.

There are certain museographical considera-
tions which must have a decisive influence on
the structure of the building, for instance, on
the arrangement of the rooms or the type of
roof chosen, and which are therefore of techni-
cal importance in the construction.

Consequently, the successtul planning of a
museum entails the well-considered choice
and unerring application of these deciding
principles, whose chief theoretical and practi-
cal aspects | shall now bristly describe.

Natusal Lighting This is one of the subjects most
keenly discussed by mussum authorities, and
is, indeed, of outstanding importance. it was
believed at one time that electric light, being
easy to switch on, adaptable and unvarying in
its effects and abie to give full value to architec-
tural features, might provide not merely an
asiternative to the use of daylight in museums,
but s substitute for it. But sxperience has
ze thet —eap lly where

forced us to r
running expenses have to be considered —day-
light is still the best means of lighting a muse-
um, despite the variations and difficulties
which characterize 1t at ditferent seasons and
in ditfferent pisces. The building should there-
fore be 30 planned as to make the best use of
this source of light, even if certsin other struc-
turai features have to be sacrificed as a rasult.
Daylight may come from above or trom the
side. In the former case suitable skylights will
be provided in the ceilings of the exhibition
rooms. In the latter case, one or more walls
will be pierced by windows, the height and
width of which must be decided according to
individuai requirements {see Fig. 14-.}.

Lighting from Above This type of lighting, some-
times cslled overhead lighting (1 dislike this
term, which seems too restrictive, ignoring the
possibility of directing the light from above at
any desirable angile), has iong been favored by
the designers of museums, for it presents cer-
tain obvious advantages.

1. A treer and steadier supply of light, less
liable to be atfected by the ditterent aspects of
the various rooms in the building and by any
iateral obstacles (other buildings, trees, etc.)
which might tend, by causing refraction or by
casting shadows, to alter the quantity or quality
of the light itself.

2. The possibility of regulating the amount
of light cast on the pictures or other exhibits
and of securing fuii and unitorm lighting, giving
good visibility with a minimum of reflection or
distortion.

3. The saving of walispace, which thus re-
mains available for exhibits.

4. The maximum latitude 1n planning space
inside the building, which can be divided with-
out requiring courtyards or light shafts.

5. The tacilitation of security measures,
owing to fewer openings in the outside walis.

Compared with thaxe asdvantaqes, the draw-
backs seam trifling and can \n any case be ra-
duced or overcome by suitable technical and
structural measures. They are

1. The excess of radiating tight, or of dif-
fused light interspersed with irrequiar rays.

2. The disadvantages inseparable trom any
system of skylights (increased weight of the
roof or ceiling supports: liability to become
coated with dirt: risk of panes being broken:
danger of rainwater infiltration: condensation
of moisture; admission of sun rays: irradia-
tion and dispersion of heat, etc.}

3. The monotony of the lighting. and oppres-
sive claustrophobic eftect produced on visitors
called upon to walk through a long succession
of rooms tit from abova.

4. The grester complexity ot the architec-

tural and technical problems to be soived in
providing a roof which, while adapted to this
form of lighting, wili effectively serve its vari-
ous purposes (problems ralating to weather-
proof qualities, heating, maintenancs. cleaning,
security, etc.).
Lateral Lighting This :s provided wither by ordi-
nary windows of various shapes and sizes.
placed at suitable intervals 1n the walis. or by
contindous openings: both windows and
openings may be placed msither at a lsvel at
which people can see out of them or n the
upper part of the walil.

The solution sdopted wiil be determined by
the type ot museum snd the nature of its axhib-
its, as the advantages and disnadvantages vary
from one to another.

Windows at the ususi ievel, whather separate
or contiouous, have one serious drawback, in
that the wall :n which they are piaced s ran-
dered useless and the opposite wall practically
useless, because showcases. psintings. and
any other object with a amooth raflecting sur-
tace, i placed mgainat the wail facing the
source of light, will inevitably cause an inter-
piay of reflections which impedes visibility.
Theae windows will, however, shed fuil and
agreesble light on axhibits placed against the
other walls and in the centar of the room at a
corract angle to the source of light.

Advocates of lateral lighting point out that
this is particularly successful in bringing out
the plastic and luminous quaiities of paintings
and sculpture created in past centuries, when
artists ususlly worked by such light.

All this must ba considered in conjunction
with the proper use of the floor space, the
shape, arrangement, and sequence of the dif-
ferent rooms, their size and depth in retation to
the outer wallis —the aim being to make the
most of the sources of light and to obtain the
greateast possible uniformity of lighting
throughout each room.

A detinite practical advantage is, however,
that of rendering possibie the utmost simplicity
and economy in the style of building, permitting
the adoption of the ordinary, nontransparent
roofing (flat or sloped) customary in the dis-
trict, and providing, thanks to the side win-
dows, a convenient and simple method of regu-
Iating ventilation and temperature in museums
which cannot afford expensive air-condi-
tioning apparatus.

Another advantage of windows placed at the
ordinary levei 3 that some of them can be
fitted with transparent glass, allowing plessant
views of the countryside, gardens, or architec-
turally interesti \g courtyards. This provides a
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Frg. 1
from abovs. (i) and (i) Cross section.

diversion, resting the visitor's eyes and re-
treshing his mind.

For this purpose it may be wise, even where
ovsrhead lighting is adopted, to arrangs a few
latersl openings for the passing visitor.

High-placed windows, especisily if they oc-
cupy more than one wall, provide more light,
more closely r bling that pplied by sky-
lights, and teeve si! four walls free for exhibits:
but as they must be piaced at a considerable
height, it visitors are not to be dazzied, the
rooms must be compasratively large and the
ceilings lofty. This means that considerabie
stretches of wall wil! be left biank, and build

L1

TTTT1
T

Ditfersat methods of adwitting natural light from above. (a} Croas saction. (b) to (h) Cross saction and view

form lighting in favor of light concentrated on
the walls and on individual exhibits or groups
ot exhibits, which are thus rendered more con-
spicuous and more likely to sttract the visitor's
(] c q ty, d of lighting the
whole room, it is found prefersbie to light the
h from ithin, either by artificisl
lighting or by backing them with frosted glass
which admita daylight from outside.

This is a possibility whioh the architect of a
small museum can bear in mind, making use of
it in special cases and for objects (glass, ce-

i is, eotc.) wh effect can be
d by such lighting. But it entails

haioh

expenses will increase owing to the larger si
of the rooms.
The tendency days is to

band uni-

special structural festures which may compli-
cate the genersl budget.
Moreover, if the lighting system is too rigid,

too definitely pisnned to suit a particuiar

and to blish certsin relati hip
between that setting and the exhibite, it will
form an impedi by imposing s certain sta-

bility, tending to reduce the museum to the
static condition from which modern institu-
tions are striving to emerge—the present-day
being that @ museum should make a lively, dy-
namic impression.
it therefors seems preferabl

small to ch an intarmedi sys-
tam which can be adapted to varying needs and
necessary changes, even if it thus becomes
more difticuit to achieve idea! results.

especiaily in

Utilization and Division of Spece In deaigning & mu-
seum the architect will also be decisively in-
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{n} to (d} Floor pians for the iocation of doors in reistion to the usa of space. (8} 1 — Traditional locstion

of doors. 2 to 8 ~ Secondary doors. 9 to 15 ~ Polygonal enclosures.

fiuenced by the way in which it is intended to
utilize and divide the space to be devoted to the
displays. This, too, is of course ciomely con-
nected with the question of lighting, which we
have aiready discussed.

The modern tendency is to create large un-
broken apaces, which can then be divided up by
movable partitions or lightweight structures, to
be grouped or dispieced as required.

The traditions| system is the contrary one of
dividing the space, by means of permanent
walis, into rooms of verious sizes, which may
be aither communicsating or independent (con-
nected, in the latier case, by passages or side
galleriss} (see Fig. 22-#].

A smaill museum may do well to sdopt en
intermediate system with a succession of av-
erage-sized rooms (for the display of perma-
nent llections h ts will not
change, such as those received through be-
questa, donations, etc.) and one or more large
rooms which can be varioualy divided up when
required by movable partitions or light struc-
tures.

The structure of the building and, with it,
the interior and exterior technical festures,

will vary according to the purpose for which it
is intanded. Requirements and costs will be
different in each separate case, for it is evident
that the larger tha surface to be roctfed in one
span without intermediste supports, the
grester the technical problem and tha cost of
the roof. Furthermore, the architect's caicuila-
tions for the various faatures of a coordinated
project (plan, circulation, lighting, etc.) will
not be the same if the project relates to rigid
construction subdivided by permanent walls,
or to flexible construction, adjusted to the
changes periodicaily sffected in the museum.

Museum Seivices Befors considering the pisn-
ning of the museum it is essential to determine
the size and location of the various services.
In other words, we must decide how much
space can and should be aillocated for sub-
sidiary activi . or for those necessary to the
+ ioning of the in its relationship
with the public (offices, rooms for meetings
and lectures, library, documentation service)
on the same floor as the exhibition rooms,
and which dervices and technicai plant (hesting
and electrical apparatus, storerooms, work-

shops, garage, etc.) can be housed in the base-
maent or, if possible, in special outlying buiid-
ings to be built as snnexes, at a convenient
distance from the main buiiding.

It shouid be remembered that the usual
custom is to set de for thess purposes an
arss which may be a8 much as 50 percent of
the total space availabla. In small museums
this proportion may be reduced. But the fact
remains that two contlicting needs have to be
reconciled: on the ona hand there must be
easy corr i i bety 1 the public rooms
and the museum services, since this msakes
tor smooth reistions between visitors and
staff; on the other hand it must be possible to
separate these two sections, so that they can
tfunction independently at any time. This is
necessary chiefly to safeguard the colliections
st times when the building is closed 1o the
public while the curstors or office statf sre
still at work and the library and lecture hall
in use.

Planning

it is hardly necessary to expiain, before em-




barking opon a discussion of the difterent
questions that may arise when s small mu-
seum is being planned and built, that my aim
is merely to put forward certmin suggestions
to serve ae practical pointers, besed on experi-
ence of the subject, with no intention of tr
passing upon the domsins of the various
technical suthorities who muet inevitably be
consulted.

The Exterior A museum which ia to be built
in an isoisted spot or reserved space (perk,
garden, etc.) needs to be surrounded by sn
enciosure, especially if the site forms part
ol en extensive ares. For the visitor. this
enclosure will provide a foretaste of the
museum's architeécture, and thus must not
constitute 2 “psychological barrier,” though
the fundamentasl sim of security, which it
has to serve, must not be sacrificed.

1, on the contrary, the museum is t0o over-
look a public street. it will aiways be sdvisabls:
() to separate it from the stream of traffic
by a beit of trees or even by flowerbeds; (b)
to set back the entrance in 8 quiet corner:
(c) to allow space for a publia cer park.

The erchitect should think of the building
he hes been asked to design es an organism
capable of growing, end therefore provide
from the outset for suitsbie possibilities of
expansion, so thst when the tims comes for
this it wiil not require far-reaching snd costly
siterations. He should regard the portion to be
built as the nucisus of s cell, capsbie of
multiplying itself or at lesst of joining up,
according to plan, with future sniargements.

Where space permits, it is best to sllow for
horizontal expsnsion, as this, though more
expensive, has the twofold adventage of
snabling all the dispiay rooms to be kept
on one level and of lesving the roof free for
overheed lighting.

Renouncing sll pretensions to & monumental
style, the outwerd appearance of the building —
sspeciaily if overhead lighting is adopted, so
that there are no windows to bresk the sur-
tace —should be distinguishad by a simple
baiance of line snd proportion and by its
tunctional ohareoter.

Arangement Any general pian of construction
which entails an apportionment of premises
is closely bound up with the purpose of the
museum and the nature, quality, and principal
[-] its of its H} . Esch type of
museum has different requirements, which
may bs met by various architectural methods.
1t is difticult to give any exact classifica-
tion of tha ditferent types of coliections, but
wa can offer a very brief one, if only to indi-
cate the wide range of demands the designer of
8 museum may be called upon to mee
1. Museums of art and srchaeoiogy. The
size of the rooms and height of the ceilings
will be determined by the nature and dimen-
sions of the works to be exhibited. It iz not
difficult to caiculate a practical minimum cap-
abie sither of sccommodasting oid paintings,
which are usually large, or medium-sized
modern canva ; @& suitable room might
Maasure sbout 16 by 23 #, with wsil accom-
modation to a height of about 14 ft. in ths case
of furniture, or of examples of decorative art
(metal, glass, ceramics, textiies, etc.) to be
displayed in showcoses, the ceiling need not be
as high. If pictures and scuipture are to be
shown sepasrately, thair settings must be dif-
ferent from the point of viaw of space and
lighting. For jewairy, or pracious
objects, it may be better to u howcases set
in the walis —which can thus be equipped with
locking devic and antiburgiar safeguards —
lit from within, the rooms being left in semi-
derkness. Rooms lit by artificisl means rather

silver,

than by sunlight are best for drewings, en-
gravings, watercolors, and textiles. Such
rooms mey be long and narrow rather than
square —rather like corridors or galleries —nse
the visitor has no need to stand back in order
to look st tha exhibits, which will be srranged
in showcasss against the longest walils.

2. Historical or archivel museums. These
need leas space for the showcases in which
their exhibits are pisced, end comparatively
lsrge and numerous storerooms for the docu-
ments kept in reserve. Relics and pepers are
beat shown in rooms equipped with suitable
protective devices and artificislly lighted,
though some use may also be made of indirect
naturs! light,

3. Ethnographic and folk museums. The
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backs that sll the interior structure is inde-
pendent of the outer walls of the building and
made of comparatively fragile materiais which
are expensive to keep in repair. moreover
the pisce never looks settied, but
mechanical sand disjointed —an ettect which
is displeasing to the eye uniesa the architect
designs the component parta with great taste.
Other objections to this method include the
difticulty of preparing new catalogs and guides
to keep pace with the changes, and of over-
coming the conservatism of a great proportion
of the public; and, above all, the consequent
impossibility of arranging circulation within
the building, and other matters atfecting the
division of space on a permanent basis. These
things have to be left to the organizers of each
ive sxhibition, and therefore cannot be

rather

exhibits are usually displayed in sh

They are often large and cumbersome, re-
quiring ® good deal of space. Considerable
space is also needed for reproducing typical
surroundings, if this is done with genuine
pisces and properties or fuli-sized replicas.
Strong artificial lighting is g rally uesed as
being more etfective than daylight.

4. Museums of physicsl and natural sci-
ences, technological or educastiona!l museums.
Owing to the great variety of collections in-
voived. their division into sections and the
nec sry scientific catasloging, these mu-
seums difter in size and in architectural and
the exhibits

functional characteristics. Whe
are arrenged in series (miners| nsects; fos-
sils, dried plants, etc.), medium-sized rooms
may suffice, whereas reconstructions and
buiit-up displays ot animals or plants demand
considersbie space and special technical fee-
tures (for instance, means of keeping the
special materisis and prepsrations in good
condition, unaffected by the stmosphere, or
equipment for msintaining aquaria, permanent
film dispiays. e#tc.). This type of museum
needs laboratories for the preparstion and
upkeep of certsin exhibits (stutfing, drying,
disinfecting, etc.).

It thus rests with the architect to decide,
for each of these types of museum, what ar-
rangement will best eatisfty the particular
conditions, purposes, and requirements in-
voived.

There can never be any objection to adopting
the modern principle of a building so con-

included in the architect's original pian.

If, on the other hand, the interior space is to
be divided up in a more or | permanent man-
ner, the question of “flexibility ’ being set aside
until the comparatively distant time when
the original plan of the musesum comes to be
radically aitered, than the dividing wslis can
be really “built” to last, even if lightweight
materiala are employed. For their role will be
reduced to providing a background for works
of ert, for showcases, or for any exhibits hung
on them, and to supporting their ghare of
whatever type of root or ceiling is chosen.

in this case the interior arrengement will
be very ilar to, it not identical with, thet
of a museum of the traditions! type. pianned

as a compiete building with sll its sections
permanently fixed and the size and shape ot
its rooms settied once and for ail.

In this kind of structure it is more than
sary to pian with a view to enabling

ever nec
the public to circulate and 10 arranging the col-
lections and services in the most rations! and
functionai manner possible.

The question of circuiation must be studied
attentively, so that the arrangement and the
itinerary will be cliear not onily to anyone
looking at the ground plan of the museum
but also to anyons walking through the rooms.
It shouid be pianned to fit the logicai order
of the exhibition, whether that order is gov-
erned by chronology. by the nsture of the
materisl displayed, or as in a scientific mu-
seum, aims at providing a connected sequence
{ information.

structed that its interior can be pted,
divided, and sitersd to meet the varying de-
mands of succ 1t this is
dons, the most important thing is that the con-
struction ghall be “flexible,” that is, capable
of adeptation to the different features it must
simultansousily or successively contain, while
preserving unchanged its general framework —
entrances and exits, lighting system, genersi
services end technical installation. This princi-
ple is particularly valuable in small museums
end in any others which must sllow for en-
siways foreseeable at the

largements not
outset.

The internal arrangement of the avsiiable
space, the distribution and style of the gal-
ieries can then be sither temporary or compara-
tively permanent. In the former case, use will
be made of movable partitions, panels of
lightweight material (plywood or thin metal
frames covered with cioth, etc.) fitted into
special supports or into holes or grooves
suitably piaced in the floor; these can either
be separate or arranged in groups held together
by bolts or hinges.

This system is very practical for small
museums which intend to follow a detinite
cuitural program including successive loan
sxhibitions of works of art, and are therefore
obliged to make frequent changes. dictated
in the size and appearance
. It has, however, the draw-

by circumstanc
ot their galleri

of pr

Though a compuisory, one-wsy route may
not be entirely desirable in e large museum,
it is setisfactory and one might say logical
in a smeii one
supervision. Visitors should not have to turn

it saves space and facilitates

back and return through rooms they have ai-
reedy seen, in order to reach the exit. Thay
shoulid, however, be able to turn oft on their
way round if they wish to cut short their visit
or confine it to certain things that particularly
interest them.

So, even if a museum is to show a series
of selected works of the first quality, we should
considar the possibility of arranging them in
proximity to one another in such a way that
they can be seen without the necessity of
traversing the entire building. For example,
in a succession of rooms surrounding an inner
courtysrd (see Fig. 3).

Care should aiways be taken, however, to
avoid the confusion of too many adjacent
doors, or of rooms running parallel to one
another; visitors must not be made to feel
that they are in a maze where they can easily
lose their way.

if the designer's preference or the demands
of space resuit in a series of rooms all set
along the same axis, it may be desirable to
connect them by a corridor. But this should
not be the oniy means of access to the rooms,
for it the visitor is forced to return to it each
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Fig. 3> Suggestad floor pian for a smail museum.

tima, fatigue and bewilderment will be much
increased.

Enttancs However meny outside doors may
be found necessary for the verious museum
services (but these should be as few as pos-
sible, to facilitete supervieion and security
measures), there must be oniy one public en-
trance, plsced quite separately from the others.
This should lead into & vestibule where certain
essential services will be located —sale of
tickets, informetion service, snd sale of
catalogs and postcards. In a small museum
one person will of course be responsible tor

alt this, and the ne ary instsllation must
be carefully pianned to ensurs the most
practical form and arrangement. The official
in charge shouid not be confined to » booth be-
hind a window, but shouid be sble to move
about freely and leave his [her] position when
circumstances require.

In a little museum it would be particulariy
unsuitable 1o design the entrence hall on a
massive Or pompous $cale, as was Y

phone booth and a lettarbox). It is not advis-
abie to have only one door from hers into the
exhibition rooms; there should be two, sn
entrance and an exit, far enough apart to
prevent delay shouid there be a crowd but
placed in such a way that both can be esaily
wetchad at the same time.

In museums where arriving and departing
visitors sre to be mechenicelly counted, an

in the past, meaking it unnecessarily lofty, and
to decorate it in would-be monumaentsi style,
fike the atrium of a ci ical temple, with

turnstile should be installed, serving
both doors but placed at s eufficient distance
from the main entrance and the ticket office.
A hod is thet of the photo-

h ibi.

arches and pillars. Modern architects tend
increasingly to reduce overhead space and give
the grestest possibie width and depth, pro-
ducing a balanced effect of greater intimacy
and sttraction. it is important for the entrance
hall to seem attractive even to the casusi pas-
serby —who is slways 8 potentisl visitor to the
museum. It shouid provide an sssy introduction
to the building, s point from which the indi-
vidual visitor can find his wey without dif-
ficulty and where large perties can be grested
and assembied. it must therefore be fairly
spacious, snd provided with the strict mini-
mum of sturdily built furniture (one or two
tebles for the sale of tickets, cataiogs, etc.,
8 closkroom, s few benches or chairs, a notice
board. a generai plan of the museum to guide
visitors, a clock, and perhsps a pubiic tele-

electric celi, but the objection to this is that
when visitors sre crowding through the turn-
stile the record may not be accurste. in mu-
ssums where edmission is free, asttendance
can be computed for statisticsl purposes more
simply by the custodian with 8 manusl! coun-
ter —which will svoid adding an unnacessary
licati to the fittings of the entrance

hail.

Exhibition Rooms —Shape and Reguirements A mu-
seum in which eil the rooms are the same size
b very mor By varying their di-
meneions end the relation between height end
width —and aiso by using difterent colors for
the waile and ditterent kinds of Hlooring —we
provide s spontaneous snd unconscious stim-
ulus to attention (see Fig. 4a-/).
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Fia. 4 Diffarent ways of dividing up exhibition space.
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In 1942, Miss van der Rohe devoted a great deal of attention to m (luomnl dlnqn of 1 museum lur [

small city ta gravide & satting far Picassa’s painting Guarmca. The b i d d to be as § [

consisting simply of # floor slab, roof piste, free
The relative “sb of archi

porates it into the entire desiga.

Ong of the mussum's original festures is the auditorium which

dropped ceifing.

partitions snd sxtenor weils of glass.

" intonsifies the mdmdnlm of each work of ert and at the 1ame time incor-

of free ding ftions and an ical

“Two openingt in the roof plste (3 and 7) admit light into an inmer court (7) snd into an owen passege (3), Owter
walls (4) aod thoss of the inmer cowrt are of gless. On the exterior, hoo-mud-n: \ulh of stons mH defime owter

courts (1) and terrsces (10). Offices (2) and wardrok

would be fre di

d area (5) is pro-

ndnd sround the edos of which small groups could sit for informel discussions. The suditormm (8) is detined by

walls idi

facilities for lectures, concarts sad intimats formai discussions, The form of these

nlh and the sheil hung sbove the stage would be dictated by the acoustics. The floor of the swditorum is recessed
in steps of seat height, using esch stag st a continuous bench. Number (6] is the print department and & space for

spacial sxhibits. Number (9} is a pool.”
York, 1947.)

Monotony aiso results when a number of
rooms follow one another in a straight line.
Even where this cannot be entiresiy avoided,
the rooms shouid be so constructed that the
doors ara not opposite one another, providing
* “‘telescopic” through the building.
An unintarrupted proapect of the long routs
ahead is usually found to have a depressing
affect on visitors.

There are, however, undoubted sdvantages
in being able to see into several rooms at the
same time; a help, for instance, in directing
visitors, and for security purposes.

On the other hand, by varying the positiona of
the doora we ars eiso able to place the visitor,
from the moment af his entrance, st the point
chosen by the organizer of the dispiay as the
best for conveying sn immaedi and striking
impression of its general contents, or for giving
& view of the most important piece in that
particular room. in principle, the door should
be placed in auch a way thst s visitor coming
through it will see the fuil iength of the op-
posite wall. It is therefore not advisabie for it
to face a window, since the visitor wiil than
be dazzied just es he comea in.

With regerd to the shape and size of the
rooms, | have aiready pointed out that dimen-
sions shouid be varied so ss to stimulate ths
ertention of the public and should aiso be
adaptad to the size of the exhibits.

| ought perhaps to repeat here, for the sake

view

{From P. C. Jahnson,

“Migs ven der Rohe,” Museum of Modem Art, New

of cilarity, that the form snd aize of the rooms
will siso depend to some extent on the lighting
system chosen. Overhead lighting
greater diversity of shape (rectangular, polyg-
onal, circular, etc.) because the lighting can
siways be arranged on a scaile to suit the room.
Obilong roomas, divided by partitions to a certain
height, but with onae ceiling and skylight,
should however be svoided; this system has
proved unsatisfactory both from the aesthstic
and from the functionsi points of view.

aliows

The practice of rounding oft the corners
of rectangular rooms is aiso going out of
fashion, as it has been found that the
tage of unbroken walls and the impre
better use ot light in a more compact space
are offset by the resuitant monotony, and thet
the generel effect is not plessing to the eye.

Latersl flighting shaliow rooms,
their walls set at an oblique angle to the source
of light. But the iarger the windows, the more
ditficult it becomes to prevent light trom

raquir

10

to the windows, becsuse otherwise the two
wails meet in a dark corner where nothing
can be exhibited. But if the daylight is admitted
not through a vertical or comparstively narrow
window, but through a “ribbon™ of giass run-
ning the whole length of the wall, the probiem
is not the eame. In this case the two end walls,
meeting the outside wall from the normel
direction, or at a slight angle, wiil be well
fit throughout their length; the doorwsys can
thersfore be piaced at the furthest sxtremities,
thus adding to the eftective depth of the room.

One important fact should be remembered
when the shepe of the rooms is baing decided.
A square room, when it exceeds a certain sixe
(sbout 23 sq ft), has no advantage over an
obiong one, sither from the point of view of
cost {roof span) or from that of the use of space
in the satisfactory dispiay of the exhibits,
expacially if they are paintings.

it is sometimes found asdvisabie to pilace
a work of ert of outetanding interest and

being refiacted in the works p gai
the opposite wall. it is undenisbly difficult
tfo give s plessing appearance to theas asym-
metrical rooms; the taste of a fine srchi

pti { value in @ room by itaslf, to attract
and concentrate the greatest possible attention.
Such a room need be only large enough to

is needed to give them character and harmony,
either by cereful attention to spatial propor-
tion or by the uae of ditfarent colors for the
walls and ceiling.

Theorsticaily, the door between two lateraily
lit rooms thould be piaced near the wall next

date a single work; but thera must
always be enough spsce for ths public to
circulate freely. Gaileries intended for perma-
nent exhibitions may, on the contrary, be of
considerable size, though it is never advisable
tor them to be more than about 22 ft wide, 12
to 18 ft high, end 65 to 80 ft long.
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PLANNING THE SMALL MUSEUM

The objective of the proposed museum shouid
be ciearly defined, os well as the geographic re-
gion, the subject (history, natural history, or art)
and extent of display ond other services.

The following is an example of a suitable basic
statement for a smoll museum:

The basic objective of the Museum is to collect, pre-

Functions

Space required

. Curatorial Functions

a. Collection, preservation, identification, documentation, study, restoro-
tion,
b. Storage of coilections.

a. Office-workroom, Workshop

b. Reserve Collection Room

serve, study and exhibit significant objects of the com- 2. Dispiay Function
munity, gnd provide 'vslo'od aducotlonall services in Thematic and changing displays of selected objects and documents from Display Gallery
order 1o increase public knowledge and stimulate cre- n loct; )
ative activity. the coilections orranged to tell a story. i
This statement should have further definition 3. Display Preparation Function :
by incorparoting a reference to the type of collec- The preparation of exhibits, Workshap, L
tions, whether human history, notural histary or ' Office-workroom |
art. . . .
| . . . 4. Educationol ond Public Functi
A good museum includes these bosic functions: veationol end Fudllc Functions . .
. . . . This term has been expanded 1o include oll public functions.
{1} curatorial, {2) display, (3) dispiay preparatian, Loch ool " ° o J i
{4) education. In order to realize both objectives 0. lLectures, school tours, society meetings, Rlms, and saciol functions. o. lecture room,
and functians, certain facilities and spaces are Chair storage closer,
essential. Kitchenette
There must be sufficient diversification of b. Reception, information, sales, supervision of display gailery. b. lobby .
spaces to ollow each function to be undertaken Sales and Information Counter ;
seporotely while at the same time combining cer- c. Public requirements. ¢. Clogk room, .
tain activities in o single area as required for Washrooms
economy in uA;moll museum. Ge‘cuum of the many 5 Other Services
and varied kinds of tasks which a museum has . Mechonical " . -
sy . . . . . L1 . - IS
to perform, it is absolutely impossible to maintain o omfn ©. Heoting-ventiation plant ;
good housekeeping ond curotoriol procedures - Jontorial. b. Jamtor's closet 1
without separation of functions into seporate i
rooms. This reiation between functions and physi- i
cal facilities is summarized in the faliowing. ;
F=====""==7 H [ =TT
: I B |
| ! : : ! L
i 1 E
| EXPANSION 'I | E£XPANSION | oL
STAFF AREAS ; i ! ! BUBLIC AREAS
! | 1 ! e
) I i .
! l 1 i
s/
s
RESERVE
DISPLAY
COLLECTION .
ROOM
STORAGE :
-
SERVICE
ENTRANCE [ ] B . ’
" E
MECH
SALES PuBLIC
[ﬂ'rm': WORKSHOP WORKROOM OFFICE comrer ] Lossy ——(EFW— PARKING

]

Fo——— g
H WA SH- g
NOTE: cemnnecting lLmnes mndxate cwculation | LECTURE ROOMS B -
¢ iSO ] room CLOAK- -
) AQOOM B
e
wol or pertmon required
ta separate ataff from
publt 0re08 ——— oo
E K TCHEN CHAIR
i ETTE STORAGE

Fig. 1 Space arganization diagram.

The Tachnical Requirements of Smoll Museums,
Raymond Q. Harrison, M.R.A.l.C. Technicol Paper No.
1, Conadion Museums Association, Ottawa, Ontario,
1966.
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Cultural

SMALL MUSEUMS

ORGANIZATION OF SPACE

The next step in the plonning of o museum is
the working relationship between these various
functions. The planning of a good museum must
reflect the most efficient manner in which the vari-
ous tasks are carried out individuolly and in rela-
tionship ta eoch other, withaut one adversely af-
fecting the other. A major consideration in this
planning is the matter of future exponsion and
construction in several stages.

The diagram (Fig. 1) illustrotes the most effi-
cient working arrongement,

To illustrate the manner in which a goad smail
museum moy be plonned on the basis of the or-
ganizotionol diogram, three basic pions are pre-
sented as exomples, ranging from the smallest
possible at 1960 sq ft, up to 3823 sq ft, and
therefore representing three different capital ex-
penditures ond operating costs. All plans incorpo-
rate provisions for future exponsion and construc-
tion in several stoges as o bosic principle.

It should be further noted that the museum
plons shown are bosed upon collections compris-
ing smaller types of specimens and ortifacts.
lorge equipment, vehicles, and farm mochinery
would require considerably more space although
the basic functions outlined earlier would still ap-
ply. The following is 0 summary of some main
fectures.

Bagic Plan 1

This plan (Fig. 2) shows the absolutaly minimum
sizes of spaces required for on effective minimum
museum. 1t will be noted that the display area
is only about 40 percent of the oreo of the build-
ing.

Future exponsion of the existing collection stor-
oge room con take place os the collections grow,
while the existing disploy room aiso can be in-
creased in size as required. Future oddition of
a lecture room off the iobby con oiso be achieved

£YE

3"

LEVEL:

man: 5‘4{“; woman: 4° 114"

BOOY 333
HEIGHT

man: 5'9%”
woman: 5°3%"

310°

° It z
dnrtond e

Seale

o N AVERACE & YR. OLD

Fig. 4 Measurements of advit and six-year-old visitors in reigtion to cases.

oduit museum visitor observes on areg only o
littie over 1 ft above his own eye level to 3 ft
below it at an average viewing distance of 24—
48 in (Fig. 5). Arronging objects ond labels
above and below these limits piaces o stroin on
seldom-used muscies and produces aching backs,
tirad feet, burning eyes, and stiff necks. Some
quite Jarge objects, such a1 totem poie1 or dino-
saurs, will inevitably soar obove these viewing
limits, and, in this event, the visitor must be per-
mitted 1pace to bock for enough away from the
object to camprehend it without becoming a case
for on orthopedic specialist (Fig. 6).

The flow of visitors is like the flow of water
in a streom. If the coses ore arronged with gently
curving lines to take advantage of this pottern
of movement {Fig. 7b), visitors will find the room

. . \\
so thot the educotional functions of fh? Mmuseum N more attractive and can progress eosily with the
can be expanded. Note thot Iheie odditions can e line of the case. Often the orrangements con be
be made without complicotion to the roof struc- stoggered (Fig. 7d which produces o certoin
f\{ve of the originol plan. The number of perimeter mystery ond o desire on the port of the visitor
diiplay cases shown would be ampls to maintain to peek around cornars to see what is next. It
and ensure changing dispiays. Fig. 5 Difficulti d in viewing detail is not alwoys necessary to have a wide opening

Basic Plan 2

This (Fig. 3) is on expansion of Plan 1, with allow-
once for further expansion of the display, collec-
tion, ond educotionol functions in the future. The
number of perimeter cases shown would be ample
for the story theme ond chonging exhibits while
the center of the room may have larger items,
photogrophic ponels or speciol feature displays.
The display room is 33 percent of gross.

GALLERY DESIGN*

The overage American museum visitor {Fig. 4},
if @ man, is about 5 ft 9% in tall, ond his eye
levet is 5 ft 4% in; the average woman is about
5 ft 3% in tall, ond her eye level is 4 ft 11%
in. Thus, the meon adult eye-level height is obout
5 ft 2% in. With little eye movement, people
usuolly see ond recognize with ease things that
are within an opproximotely ellipticol cane of vi-
sion, with the opex of the cone at the eye-level
height. Studies hove shown that, in general, the

* Reprinted with permission from Technical Leafiet
® 52, Gallery and Case Exhibit Design, by Arminta Neal,
Copyright 1949 by the American Association for State
ong Local History, 1400 Bth Avenue South, Nashville,
TN 37203,

more than 3 # below or |  obove one's eye level.

into a hall. Coses that are arronged to narrow
the entronce o bit [Fig. 7d}, 10 that the hail
inside then opens out, provide o certoin amount
of interest,

Fig. 6 Viewing dist: should | with g

r size of object.
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EXHIBITION SPACES

The first atep in designing exhibition spaces is to
hsve 8 ciear idea of what you will be showing.
How many exhibits are pianned per year, and how
often will they change? What kinds of traveling
exhibitions do you hope to schedule? If you have
a permanent collection, how many pieces will re-
main on view? Will you be showing some very
large-scaie art? Mostly smail pieces? Three-di-
mensional objects to be displayed in cases or on
pedestais? Fragile prints and drawings?

With firm program plans in hend. you can deter-
mine the degrese of flexi ty You need, the iayout
of your gslieries, and the ® and snvironmentasi
qualities of the spaces. There are few fixed ruies,
s0 the guidelines in this section are necesssrily
general.

The guidelines here reflect the belief that exhi-
bitions of paintings, prints, drawings, photogra-
phy, and sculpture will continue to be the “bread
and butter” of any visusl arts facility’s annual pro-
gramming. Providing for such newer develop-
ments as video and performance art is not that
difficult. even for the smalii or medium-sized mu-
seum or art center. The key is flaxibility: Cen you
turn galiery spece into a performance art site for
an svening with a minimum of fuss? Do you have
sufficient. conveniently located outiets to accom-
modate video monitors? {f you plan to emphasize
nontraditional art forms, be sure to talk with art-
ists who waork in these media about their specific
needs.

Orient the Visitor

Cultural
EXHIBITION SPACES

Provide a Pleasant, Varied Environment

A cr d, warm, or noisy environment can

Unlike the performing arts. in which the audi
stays in one place to watch the action on stage.
the visual arts require movement and choice on
the part of the spectator. Your galleries and other
public spaces must be designed to help the viewer
organize the experience of looking at and consid-
ering a sequence of objects.

The entry and lobby areas should direct visitors
to the gaileries, where they should be abie to sur-
vey what there is t0 see, seiect a starting paint.
and move to it as directly s possible. From that
point. you want the arrangement of spaces to
vield a continuausly unfoiding experience, ailow-
ing the visitor's attention to be drewn easily from
object to object. geilery to gailery.

Some factors to keep in mind when designing
your exhibition speces:

& Viewers shouid be sbie ta move through
the exhibit without being forced to waik
past objects they have aiready seen.

There must be adequete space for visitors
to move st different speeds. Some will
move continuously, while others will stop to
examine particuler objects in greater detail.
® A viewer tends to turn to the right upon
entering a gallery. Circuiation patterns
should be designed with this in mind.

The sbility to survey the gallery area in one
sweep will help viewers understsnd what is
on display and decide what they want 1o
ses.

Critical Dimensions for a Visual Arts Facility

16'-20° Maximum

make the most ardent art lover irritable. Be surs
the facility has sufficiently roomy corridors and
as well as other “transitional” areas such
as courtyards or skylit spaces. Viewers need
places to sit down and rest, reflect on the art, take
a break from the visuasl richness of the galieries,
or simply get their bearings. Frequently, these
spuces are illuminated by deylight. in contrast to
the gellery sreas. which are lit primarily with slec-
tric light. S s at appropriate distan from
iarge., important works of art give visitors a
chance to pause and examine the ert without
standing for long periods of time.

These amenities siso very the “pace”’ of the
visit—an important element in the design of & vi-
sual arts facility. Whan viewers become tired, sa-
tiated with the sheer quentity ot the art, or dis-
comfited by noise, their gailery axperience
to be rewerding. Visual diversity heips keep the
viewer inte ed. A low level of ambient lighting
in the gsilery area can be contrasted with dra-
matic highlighting. Variations in ceiling heights
and different walil colors throughout a sequence
of gQaileries help ward off visitor fetigue. Of
course, none of the: shouid ever up-
stage the art.

it is essential to control noise and vibration in
the exhibit space; air conditioning and other
equipment should be selected and located sccord-
ingly. The mechanical engineers on your project
shouid ba aware of the need to mask distracting
sounds.

DR

LRI TR LT SR

- Minimum Distance of
Light Fixture from Waljl

o

Enough space to

allow easy movement
for crowds.

Enough space for
free-standing art objects.

| »{
Enough space to
allow viewer to be out

ot main traftic flow.
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ms of Essential Library Elements

S OF ESSENTIAL LIBRARY

dicgroms have been prepared as an aid
glizing the functional relationships of the
i areas in typical small libraries. These
ms are far libraries far towns of 5,000,
and 25,000 persans respectively.
ore meant to clarify relatianships and cir-
n patterns. They definitely are not building
nor do they canstitute the only passible
nships between the program elements. It
ded that they assist in understanding the
lationships between the major pragram ele-

are intended to suggest a starting paint
e plonning of the library and represent
m standards. They are derived fram *In-
Stondards for Small Public Libraries: Guide-
oward Achieving the Goals of Public Librory
. ALA—Public library Association, Chi-
1962. {See Table 2 on p. 345.)

Ubrary for the Town of 5,000

tion

sic principles when pianning for the librory
1) are:

location to insure maximum occessibility
Simplicity of design concept

Ease of supervision by library stoff

Book Collection: 15,000 volumes

Space for book collection: 1,000 sq #
Space for readers: 700 sq ft
Staff work space: 500 sq ft
Estimated odditional span for utifities,

circul and miscell 800 sq ft
Total estimated floor space: 3,500 sq #t

These are approximates only ond will, of course,
vary with each community.:

il. The Library for the Town of 10,000

Papyiation

This library (Fig. 2) in many respects is an ex-
panded version of the first one. The basic princi-
ples ond relationships are the same. The staff
and space requirements ore approximately twice
thase of the first.

The larger size permits the development of spe-
cial areas that add to the usefulness of the library
and encble it to provide better services. Some
of these may be: o special arec in the children’s
section for starytelling and reloted activitias, ex-
panded reference, and seporate periodicol oreos.
A small meeting room may be o useful oddition
to the program.

The basic requirements for this library ore:
Staff: Three persons: a professional [ibrarian, an assis-

tant, and part-time claricol and page help squivalent

to one full-time person,

Size of book collection: 20,000 volumes

Provision Tor future expansion Space for the book collection 2,000 1q #t
basic statistics of the librory are: Space for readers (40 seats min.): 1,200 sq ft
Staff work spoce: 1,000 sq ft

k One and half pertons, including o professianal Esti d additional space for utili-
penon and a part-time assistant. ties, circul and ! 2,800 3q ft
Total estimated ficor space 7,000 1q ft

M. The Library for the Town of 25,000

Popuiation

This library {Fig. 3} in function is more complex
than the previous libraries. To the three basic
functional areas of the library, which are ex-
panded and elaborated an, there usually is added
a fourth, a community function, often in the form
aof a meeting raom or small ouditorium. There
may also be (Fig. 4}:

Special exhibition space

Special exhibition rooms

Study area with correls near the stocks
Small meeting raoms

Audiovisual raoms or booths

The circulation pattern is more complex. A sep-
arote entrance for children is highly desirable.
Access to the community facility by the public
after normal librory hours is required. A librory
of this size may be a twa-level structure. On the
diogrom {Fig. 3) we hove indicated these circula-
tion requirements. Nate the seporate stoff and
public circulotion between levels. The basic re-
quirements for the librory far the town of 25,000
persons are:

Staff: Ten—this might be broken down to inciude two
professianal librarians, a college graduate. three as-
sistonts, and four ather persons, divided betwaen cleri-
"cal and poges.

Space for book collection: 5,000 3q !
Reader space {mimimum of 75 seats): 2,250sq bt
Staff work space: 1,500 sq ft
Estimated odditional space required

for special uses, utilities, and

miscellonecus: 6,250 sq ft
Totol estimoted floor space: 15,000 3q ft

e mE

chnildnem
Haff
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A
"hony Tappé, ALA., Guide fo Planning a Library
% Huggens and Tappé, inc., Boston, 1968,
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Diagrams of Essential Library Elements
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Washington, D.C.

BRANCH LIBRARIES

A branch library can play an importont role as
a cultural center. In addition to providing books,
it can provide record and tape lending, music-
listening facilities, visuol-aid facilities, and lecture
series a3 well as act as a general information
center. With such an expanded role, the library
of cultural center will be an importont element
in the neighborhood. Figs. 1 and 2 are possible
floor plans.

Regardiess of the iize of the community, its
library should provid to gh books

to caver the interests of the whole population.

M / of Housing,/Ph

g and Design Criterso, De
Chiara and Koppdmon, thn-Hull inc., Englewood
difts, N.J., 1975,

14,364 8Q PT

Fig. 4 Fleer plan of a librery. Sowce: U.S. Naval Facilities Engineering Commoand, Department of the Navy,

1. Libraries serving populotions from 5,000 to
50,000 require a minimum of 2 books per capita.

2. Communities Up to 5,000 persans need ac-
cesstoo of 10,000 vol 5, or 3 books
per capita, whichever i1 greater.

The library building should provide space for
the hill ronge of library services. All libraries
hould hove designated areas for children's,
young odult, ond odult materiais.

Multipurpose rooms should be provided for
meeting, viewing, andJistening by cultural, educa-
tional, and civic groups unless such facilities are

NS

readily available elsewhere in the community.
They should be located for easy supervision so
that they moy be used for quiet reading and
study when not needed by groups.

No single typs of building is satisfactory for
oll public libraries. Each building is likely to be
different, ond it1 differences should be directiy
related to its service pragram.

The library building shouid be located in or
neor the cammunity shopping center and at street
level if possible. Adequate parking should be
available nearby.

% — % T, oo ]
= [ D = ] [
e N — = . =
i oy =
- Oore i —— g_%-,
: ™ RLADWE E E - E E] 'z
. $O0K  STAD
3 L e
| 5 1
= 5o}




SPACE REQUIREMENTS

The program atatement, which includes objec-
tives, activities, and requirements, will speli
out total needs in terms of square feet of floor
space. Generally speaking, the total nead may
be divided into five categories: space for (1)
books, (2) readers, (3) statf, (4) group meet-
ings, and (5) mechanical operstions and ail
other (stsirwesys, elevators, toilets, etc.).
Actual space ailiocations will tend to vary in
accordance with the library service program
in refationship to community needs.' Table
1 provides general guidelines for programming
the total building, and Table 2 provides guide-
lines for interior space in relation to popuia-
tion and size ot the book colisction.

Spaca for Books

To a large extent the amount of book sheiving
required will depend on the size of the library
service area and whether the library is a8 mem-
ber of a library system. Most library pi s,

books per cubic foot. Approximatety 50 lang-
play phonograph records may be sheived in
one lineal foot of wall shelving. 1t is important
to note that these formulas are given for full
capacity. Under normal conditions, one-third
ot each sheif should be lett for future expan-
sion. (See Figs. 1 to 3.)

© MAXTMUM REACH RO~ @(* =
. WOME N

* MAXIMUM DG OF " 2%
*NO STRETCUNG 66"}

- BROWEING MLVIQ'I 2
HORIZONTAL SCANNING,
AT AM !

° OPTMAM

«

when estimating the size of the book collection,
apply @ standard which ranges from thres
bookes per capita (smailest communities) to one
and one-haif books per capita (iargest citise).
in any avent snough book sheiving shouid
be provided to plan for 20 yesrs’ anticipated
growth. .

The program statement shouid siso inciude
a detsiled enalysis of the amount of sheiving
needed. it should be presented in terma of
cetegory, location, and linear feet. Categories
found in nearly all public libraries include
aduit fiction and nontfiction; children’'s books;
books for young aduits; refersnce books;
bound, unbound, snd microfiimed newspapers;
bound, unbound, and microfilmed periodicais;
local history books: less used books for the
bookstacks; and special subject collections.
Allowances should be made also for nonbook
materiala (i.e., phonograph records) which ara
often sccommodated on library shelving.

Deapite the fact that there ia considerable
variation in the size of books, there are severnl
raliable formuias which may be used to esti-
mate the amount of apace required for books.
These are: open reading rooms, 7 volumesa
per lineal foot, or 50 books per foot of standard
height walil sheiving, or 100 booka per foot
of double-faced sheiving; bookstack areas, 15
books per square foot (inciudes aisies), or 2

Local Public Library Administration, interna-
tionat City Managers Association, Chicago,
111, 1964, With illustrations from Harold L.
Roth, Ed., Planning Library Buildings for Ser-
\1/lgcea Amaerican Library Associstion, Chicago,

4.

'Much of the discussion on space standards
is based on Joseph L. Wheeler, The Effective
Location of Public Library Buildings (Urbana:
University of llino:s Library School, Occasion-
al Papers, No. 52, 1958), 50pp.; Joseph L.
Wheeler and Herbert Goldhor, Practical Admin-
iStration  of Pubtic Libraries (New York:
Harper and Row, 1962), pp. 553-60; American
Librarr Association, Subcommitiee on Stan-
dards In Small Libraries, Public Library Associ-
ation; Interim Standards for Smail Public Li-
braries: Guideiines Toward Achieving the
Goals of Public Library Service (Chicago: The
Association, 1962), 16pp.; and Russell J.
Schunk, Pointers for Pubiic Library Building
Planners (Chicago: American Library Associa-
tion, 1945), 67pp.

FAFIiRure! 1 10 9 by Francis Joseph McCarthy,

. )M HBIGHT POR ~ 24 =
NO SGUATTING

* SAUATTING REQURED "1L° ===
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Space for Readers

Reader seating requirements should be deter-
mined for at isast 20 years ahead. Two princi-
pal library
building planners will find equally useful for
this purpose are first, a careful analysis of

sources of information which

MAN- 69°

Fig. t Optimum shelving conditions for aduits.

* BROWGING BHALVES
HORIZONTAL SCANNING AT‘

o OPTIMUM o e

* MINIMUM IDGHT PO -
NO SAUATTING

* SQUATTING SHELYES

TALL WOMAN ~ 68° TALL

CcHILD I4 YEARS OLD o' TALL
Fig. 2 Optimum shelving conditions for teen-agers.
¢ HIGHEST SugLp
- BROWSING BHELVES ™
© MINUMUM IRIGHT FOR NO™ TASLE 20°
saaTMG U°

+ BQUATTING SHALVES™ "~ 47wy,

CcHILD & YEARSD OLO ' T

Fig. 3 Dptimum shelving conditions for children.
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purely local nseds, nn_d second, -x.ining. time- TABLE 1 Experience Formulas for Library Size and Costs
proven formulss appiied as a bssic guide.

The most important factor in determining Desirable,
resder space needs is of course the reading Book No. of first
potential ?t the people who will use the Iibrnr'y. stock ~ seats Circulation — Total floor
A conveniently lolcnlod,_ sttractive ?ibury will Population volumes per 1,000 volumes sq ft s “'
stimulate dramatically increased library use. i
Sarious arrors can result when estimates ate size per capita population per capita oer capita per capia
bssed on use of the old, existing library.

As noted earlier an additional problem that
must be carsfully evaiuated is :roviding an Under 10,000 34-5 10 10 07-0.8 05-07
sdeguate number of seats for use by readers
dur:\g peak periods. This problem h.: beaen in- 10.000-35.000 %-3 5 95 0.6-0.65 0.4-0.45
tensified in recent years due to the increase in
school attendance and the newsr methods of 35,000-~100,000 24-2% 3 9 0.5-0.6 0.25-0.3
instruction which involve extensive use of
reference and suppiementary materisls by stu- )00'000_200’000 1%-2 b3 8 0.4-0.5 0.15-0.2
dents of all ages. Since these periods of peak
use occur irreguiarly, it is not economicai to
provide re-dingg rooym- which will be large 200,000-500.000 Vi-T% V4 7 0.35-0.4 0.1-0.125
enough o accommodate abnormally lerge
crowds. Therefore, soame libraries have a1- 500,000 and up 1-1% ! 8.5 0.3 0.06-0.08
::::::rp::.'z:; :::',.:;::’::r: d;: r:;’::;‘:s IS(SS‘Z);JTEE; st;””h L. Wheeler and Herbert Goldhor, Practical Admimisuation of Public Libreries (New York: Hatper and Row,
TABLE 2 Guidelines for Determining Minimum Space Requirements

Shelving Space*
Estimated
Size of Amount ot additional Total
boak Linear floor Statt work space fioor
Population collection, feet of space, Reader space, space, needed, space,
served volumes shetvingt sg ft sq ft 3q it 30 11t 3q ft
Under 2,489 10,000 1.300 1,000 Min. 400 300 300 2.000
for 13 sests, at
30 sa tt per
reader space
2,500-4,999 10.000, 1.300. 1,000. Min. 500 300 700 2,500,
plus 3 Add 1 ft Add for 18 seats. o 0.7
per capita of shelving s ft Add 5 sests per sq ft per
for pop. for every 8 for every 1,000 over 3,500 capita, which-
over vols. over 10 vols. over pop. served, st aver s
3,500 10,000 10.000 30 sq ft per Qreater
reades space
5.000-9,993 15,000, 1,875, 1,500. Min. 700 500. 1,000 3.500,
plus 2 Add 1 ft Add 1 for 23 sasts. Add 150 or 0.7
per capita of sheiving sg ft Add 4 seats per 3q It for each sq ft per
for pop. for every 8 for every 1,000 over 5,000 full-time capita, which-
over vole. over 10 vols. over pop. served, at staff mem- aver 13
5,000 15,000 16,000 30 sq ft per ber over 3 greater
readet space
10.000-24,999 20,000, 2,500. 2,000. Min. 1,200 1,000. 1,800 7.000,
plus 2 Add 1 it Add 1 for 40 seats. Add 150 or 0.7
per capita of sheiving sq ft Add 4 seats per sg it far each sq it per
for pop. tor every 8 for every 1,000 aver 10,000 fuil-time capita, which-
over vols. over 10 vois. over pop. served, at staff mem- ever is
10,000 20,600 20,000 30 sq ft per ber aver 7 greater
reader space
25,000-49,999 50,000 6,300 5.000. Min. 2,250 1.500. 5,250 15,000,
plus 2. Add 1 Add 1 for 75 seats. Add 150 or 0.8
per capita of sheiving sq ft Add 3 seats per sg ft for each sq ft per
for pop. for every 8 for every 1,000 over 25,000 full-time capita, which-
over vols. over 10 vols. over pop. served, at staff mem- ever is
25,000 50,000 50,000 30 sq ft per ber over 13 greater

reader space

SOURCE; Amarican Library Asseciation, Subcommittes on Standerds for Small Libranies, Public Library Association, Intarim Standards for Small Public Libraties: Guidalines Toward Achieving
tha Goals 01 Public Library Service {Chicago: The Assotiation, 19621, p. 15. This briet 16-pape report is based on standacds set forth in ALA's, Public Librery Servica; A Guide to Evalustion with
dards, it is ded to provids intsrim standards tor ibraries sarving populations of iess than 50,000 unti! these libraries can meet the standards of ALA's Public Library Service.
“Libraries in systems need only to provide sheiving for basic colisction plus number of books on ioan from resource centar at any one lime.
1A standard library shelt sguais 3 lin f.
1Space tor circulation desk, heating and cooling

lies, toilets, eic., as fequired by community needs and the program af library sarvices.

room, stairways,
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and study sresss. Arrsngemanta ot this type
hesve proved to be most etfective in smaller li-
breries and in branch library buildings.

The following formuias, daveloped by
Joseph L. Wheeler, ere bssed on buiiding
analyses meds over a period ot more than 30
years. If the estimated future popuistion is less
than 10,000, silow 10 sests per thoussnd; if
more than 10,000 but less than 35.000, allow
5 seats per thousand; between 35,000 and
100,000, 3 seats per thousand; between
100,000 and 200,000, 2 seats per thousand;
between 200,000 and 500,000, »sllow 1%
seats per thousand; and 500,000 and up, t seat
per thousand.*

Au an established rule of thumb, minimum
allowances are made of 30 sq ft per aduilt
reader and 20 sq ft per child. These allocations
for resdesr seating are in terms of net space
for readers, chairs, tables, a ., and service
desk, Seasting requirements shouid be listed
according 10 the severai aress ot the building.
In addition, the program statement should esti-
mats the proportion ot table seating to informal
seating (See Figs. 4 to §.)

Space for Staff

Space requiraments for the statf must slso be
stated in the program. These estimates wiil ba
conditi d by (1) icip d growth for a
20-yenr period and (2) the nature and extent of
the library’'s service program. The American
Library As iati r de that epace
for stat! be calculsted on the basis of “one statf
membar (full-time or equiveient) ., . tor each
2,500 peopie in the service a '3 it in @ Mini-
mum standard thst inciudes pages but not

i per . Although suitable tor

PP to most si 1 , it must not be
regurded as infiexible. Ag an ple, a library
that is not stfilisted with & system wiil probably
require a somewhet iarger stat! than libraries
that have joined together in cooperative ar-
rangements, such as ocentrelized technicat
processing centers. Moreover, something as
fundamente! ae the number of hours per week
the librery is open will aftect the eize of the
staft and, consequently, spsce requirements.
There are striking differences in stsH require-
ments between libraries open 20, 38, or 72
hours per week.

StaH space requirements should be calcu-
isted on the basis of 100 sq ft per sta#t membar.
it is important that this standard be met for
there is ample avidence thst space for staff
has been outgrown more repidly than sny
other type of space in most iibrary buildings.
Only too often ia it sasy to forget that an ex-
panding service program will require the sup-
port of an enlarged statf. The unit of messure-
ment of 100 sq ft per stat!f member inciudes
space for desk, chsir, books, and squipment,

A chacklist of staff work sreas should in-
clude (1) sdministrative oftices, (2) work
rooma, and (3) staf lunch snd lounge rooms.

Administrative otfices should include s com-
bination {ibrarian's office~trustee room; spaces
for the tant librarian and a secretsry-re-
ceptionist; businass office; and other reistad
otfices. Work room aress should be providad
for technical processing; reference, circula-
tion, extension, and other departments; subject
specialists; and supply storuge. Comfort facili-
ties for the statf shouild include cooking and
funchroom areas as weil as appropriate focker,
lounge, and toilet facilities for both men and
woman. Comfortable working conditions con-
tribute to effective per i admi
as well as to efficient library service.

ation

?Wheeler, op. cit,p. 18; Wheeler and Gold-
hor, op. cit.
3 Public Library Servics, op. cit., p. 43.

Meeting Rooms

With the exception of the very smallest li-
bra » most public libraries should provide
sOome group meeting spacs, st least one multi-
purpose meeting room. At the other extreme, »
smatl auditorium snd s series of contference
rooms may be required. The services proposed
by the library together with ity nesds
for facilities of this type will be the final de-
terminants.

Muitipurpose rooms meet two general
classes of naed. First, they can be utilized for
children’s story hours, discussion groups, stat!
ings, end other library-sponsored activi-
ties. 5 d, various ity, i |
cultural, and local government groups will
make frequent and varied use of 8 muitipurpose
room. To be of H value, h . the
room shouid be arranged for e snd etfective
use ot audiovisual equipment. In addition, there
should be adjacent closet space for storage of
blackboards, foiding tabies, chairs, and releted
equipment.

Maeany libraries provide s small “pullman”
type kitchen in an aree sdjcining group meet-
ing rooms. Serious considerstion should be
given to including this faciiity since there ere
many occasions when it is highty appropriate
to serve simpis refreshments. A kitchen
teaturing # compact combination stove-sink-re-
frigerstor unit will not cause sdministrative or
maintenance problems provided regulstions
governing its use sre stated ciearly. Separate

[~ P 3-9
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provisions should be made tor staM kitchen snd
lounge tacilities.

Small auditoriums may feature sloping floors
mlong with elaborste lighting, stage, and pro-
jection equipment, or they may be austere with
major emphasis placed on flexibility. It is
recommended thst no auditorium ever ba in-
cluded in e library building program statement
without first consulting community leaders.
Such facilities sre expansive to maintain and,
as a result, can plece an invisible but dangerous
strain on the library's budget unieas fully
justified. Whenever group meeting spaces are
provided, it is important that they be located
where there can be sccess for community use
without opening the rest ot the building. It is
customary to allow from 7 to 10 sq {t per seat
for meeting room and suditorium sesting.

Space for Machanical Operations

Inciuded within this category are halis, stair-
ways, toilets, elevators and lifts, air ducts,
heating and air conditioning squipment, cios-
ets, and shops.

8 it ie ingly easy to underasti-
mate the amount of space required for me-
chanical operationas, it is recommended that the
best ilabl hnical advi be secured to
assure inciusion of an accurats estimate within
the program statement. Fortunaetaly, with the
development of new construction materials and
techniques combined with new concepts in
pllnﬁing. much lesas space is needed for these
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Fip. 4 Minimum clearances for various body positions in fibrary stack aress.
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Fis.4 cont.) Minimum clearances for varioes body positions in library stack srass.
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purposes than was tormerly the case. it is sug-
gested that an sllowance of 20 percent be made
for operations. In comparison,
some planners allowed twice as much space
not too many years ago. it is of utmost impor-
tance that this space requirement not be. over-
looked. Atter the amount of space needed has
been estimated, it shouid be added to the totai
required for the other activities to be provided
in the building.

SERVICE AND SPACE RELATIONSHIPS

As u logical extension of the program state-
ment, it is important that the members of the
planning team, especially the architect, acquire
an understanding of the interrelationships be-
twaen areas within the library. It is not enough
to simply know how mucgh spa is needed; it
is squally importent to determine which eile-
ment is to be placed where —and why. Toward
this end, service sand space relationships can be
moat readily cisrified by snalyzing all of the
activities that take pisce in the library. This
analysis of both public and statf use csn be
facilitated through preparation of work flow
studies.

The centrat objective for the library planner
is to arrange the several slements in a manner

which will assure maximum flexibility. Reducad
expenses for supervision, personnel, and

wtr i are g the b tits derived
from an “open,” flexible building.

More specifically, flexibility implies success-
tul, long-time use of the building. The same
ares may be used for one or more purposes at
different times. The amount of space aliocated
for s certain use may be shrunk or expanded
without struotursl changes. Furniture and
equipment are not fixed and may be relocated,

ideally, all public services should be located
on the main floor of a librery in the interests of
user y. and simplifi fon
of operation. Where this is imposaibie, as in the
case of libraries in large cities, evary effort
shoulid be made to visualize the verticai move-
mont of persons and materisis. Under any oir-
cumastances, s careful study of the fiow of traf-
filc and material is basic to the development of
successful service and spsoe r ionshipas.
Members of the planning team will find+it use-
ful to visuaiize the tratfic fiow of library users
according to age and purpose of their visit 1o
the library from the point of entrance into the
building to the time of departure. Another test
that will heip to clarity space relationships ia to
trage a book from the placement of its order to
the time it is placed on the public shelves and
the cards are filed in the card catsiog. (See Figs.
7 to 9)

In addition to iocating a maximum number of
public services on the main floor, the fol-
lowing points should be kept in mind:

1. Only one piste card cstalog should be

i d. it should be | d iently
as ne s possible to tha reading and referance
areas, circulation desk, snd the processing
department. Department catalogs, a children's
cataiog, and shelifliist. snd other processing
records should be placed in their respective
areas as needed.

2, Except for iarge libraries, thers should
not be more than one circuiation desk. It should
be near the main entrance whare there will be
direct visual controt of the movement of both
children and adulits.

3. There should be a single public entrance

ithin short di of the circulati desk.
Auditoriums and meeting rooms need not be
directly accessible from the main entrance.

4, Public toilets, telsphones, and dispiay
cases should be located where they cen be
supervised by circulation desk personnel.
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y-0 g 4 5. Every public service ares should be sup-

—_——l ported by book storage, otfice, and work areas.
1 "o
LM wallia Resding roams should be grouped so that they

may be served by common book storage, otfice,

and work area.
-0 4 m‘ 6. A librarian or attendant should not be
- 4 responsible for areas more than 55 ft beyond

his desk.
7. Load bearing walils should be kept to a
minimum and maximum use of shelving and

w0’

-10" 20" furniture made to separate ditferent service

o \ e

—pr— aroas.

'1 Other tactors, such ss exterior light and

~ noise, 8iso may influence the location of vari-
g ous aress within the building.

Finaily it may be said thet the auccess or

— failure ot a building is measured by the degree

to which planners succeed in applying the fore-

g
o'-4"

oA 1-107 -

going principies of desirable interreiation-
ships. Whather it is » simple village library or »
compiex large-city library, every etiort ahould
be made to tacilitate supervisory control, fiexi-
bility, and convenience of readers. Caretul st-
tention to supervisory control together with a
10? 1-¢° 'ee flexible Ilyo\:ol public services will pay oft in
r-o* 4-0 smvings in statf time and sbility to handie pesk
loads with a minimum statf. By the same token,
failure to achieve etfective service and space
relationships csn be a finencial burden for
many years and the source of cootinuing incon-
venience for countless readers.

LIBRARY LOCATION

Central Location

&8

A library is a service organization intended to

serve people. Theretore, it should be centrally

1 im0t r-o*

located where it will be accessible to the
largest number of potentisi readers and infor-
mation seekers.

A

This principlie is neither new nor revolution

ﬁ ary. It has been advocated by a vast majority of
sxperienced public library administrators for

‘ waell over a half century. The concept of a cen-
| traily located library is just as valid now when

-4 o
o t there are more than 70 million registered motor

Fig. 5 Minimum clearances for JM'O and M.blﬂ! in mdbn IOOmS. vehicles as it was when the firat successful
American automobile was introduced in 1892,

A central location is usually associated with

a heavy concentration of retail stores, office

buildings, banks, public transportation points,

and parking facilities. “"This means that it {the

public fibrary] should be near the center of

general community activity, i.e., the shopping

‘0" and business district. Just as dime store operas-

1-40
L‘_-—J, tors study the flow of pedestrisn tratfic before
‘m— | __m

locating one of their units, so shouid library
te0’ t-w’

planners consider carefully the best location to
reach John Q. Public. A building located just
around the corner from the most advantageous
spot can lose a great desl of ita potential pe-
tronage."*

The importance of a central location was re-
affirmed in this tement: "A prominent,
onsily accessible locstion is required to attract
.- a large number of persons. Theratore the li-
A . brary shouid be placed where people naturally
converge —in the heart of the shopping and
business district, rather than in a remots loca-
tion such as a park, civic center or quiet side
. E street.”* The American Library Association’'s
standards for public library service also emphes-
size the need of "maximum accessibility.”

X N e R - bt Unquestionably, 8 location which atfords
s - - - . maximum accessibility to the greatest number

of people is funda I to the of

2"
L *L..’

faee g

*Russell J. Schunk, Pointers for Public Li-
brary Building Planners (Chicago: American
Library Association, 1945), p. 6.

3Charles M. Mohrhardt and Raiph A. Ul-
veling, ""Public Libraries,™ Architectural Rec-
ord, Dacamber, 1952, p. 152.

‘! gt
r-v

Fig. 8 Table space requirements for readers. -
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rory Location :

ory NeW public tibrary, be it the central li-
ary or & branch. it is equaily true that s site /—---»-»»n‘ AAX AU
hich is looated in the heart of & shopping and .

siness district will usuaily coat far more than ,,-/ -
site which is located in a remote or secondary / yd )
0. Once contronted with the reality of the Ve

igh cast usually associated with the scquisi- :
n of 8 prime |ocation, lh-rg is a tendency b ' M
wward “instant” compromise. Fortunately, H
ver incressing numbers of municipsl officials,
or eand citi r gnize that the pub-
fic library cannot fulfiil its functions in a sec-
and-rate location and that operating costs are
pmportionlloly higher for an off-center library
than for one which is centrally located. Maxi-
mum use ls synonymous with lower servics-
wit costs, and strategicaily located sites are
with i use.

Lid y

[k A

84" MOWT COMPORTABLE

19" MisT 88ND

OR 8TOOf ,BEST RANGA

26° maewag
STe0P

The Site

In addition to central locetion, seversl other
important criteria shouid be considersd in li-
brary site selection:

1. The site should be prominent. A corner Fig. 7 Desirable heights for catalog tray consuRtstion.
site st # buay intersection where the library can L a8’
sasily be seen is preferred. Maximum use L
should be made of display windows and views
of the interior.

2. The site should permit street level en-
trance. Although a site that slopes to the rear v
has certain advantages, a level site should be mx!!{u];m;.‘,l‘(ﬂ;‘[:
scquired if poesible. ' - e MARAUM
3. The site should be iarge enough for ex- - = e OPTUA

pansion, scoessibility for service vehicles and k 4 \ ¥ MINWAUM
Sookmobiles, and @ modest amount of {and-
tcaping.

4. The site should permit orientation of the LD OF VIsuAL
front of the building to the north in order to oY
minimize glare from the aun. When this ie not
poesible, orientation to the east is the second /).:L::pm.‘::‘.wm
thoice. However, sn otherwise exoeilent, cen- - & FBRY QANGE OF ALM REACK
traily loceted site shouid not be eiiminated for
lack of sppropriste orientation. Modern yeer . ‘!..T.-
tround temperature control devices and srtifi- '
eisl light cen be used etfectively to minimize T
sun exposure problams. binp W f’” i

5. Rectangular service areas within a R B
building lend themseives to sasy supervision.
As a result, a site which is rectangular in shapse
nd permits construction of a rectangular
building should be obtained if possibise. w' H m hH';"‘

6. Ideally, a site should have uniform founda- il .t
tion conditions, either rock or soil. Test i, " m e
borings should be made, preferably betore s M;‘.t;“r,ﬂt"ﬁ!’ ’dildﬂn s ":'ﬁ "’!:'l; -;'[
tite i purchased. . i . 1= -

Certain other conditiona should be met if the t
tommunity is to be adequately served. First, '
the library should be located reasonably near AVERAGE FEMALL
adequate sutomobile parking. Second, parking 63.2" TaLL
Provisions should be made for bookmobiles,
other official library vehicles, and library statf Fig. 3 Study for feasibility of scanning the 48-in. shelf.
members. Third, automobile access to drive-in
service windows should be provided where this
feature hae been incorporated into the {ibrary
building design.

Although phesis has been pi d on mc-
quiring a site which would be large enough to
Permit easy horizontal expansion, it is impor-
'ant to note that under certain conditions pur-
'""." of a strategically iocated smaller site can
:’:c]uniﬁo.d provided there is enough epace to

8ta primary adult public service areas at
'"“.‘ level. Both Norfoik and Dallas acted ac-
:"“‘"’aly when they acquired their choice -
b:‘i‘:';lnwn sites. In both instances, multistory

cings were aracted with provision made for
Vvertica| expansion,
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oft Pite the overwhelming evidence that can be . . X
*'ed in support of central locations for cen- Fig. 9 Study for charge desk —maximum usshle space from ome position or station.
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RIES

Location; Branch Buildings; Bookmobiles

sl libreries and branches in cities both large
snd small, librlry pl-nnnu continue to en-
coumer from
hose who boliov- lhn libra shouid be lo-
cated in civic or cuitursj centers. parks, or on
sites where avoidsnce of no or provision for
parking is the major consideration. Usually
these misconceptions are held by those who
are not qual d to choose a library site.® They
do not understand the significance of the li-
prary in the daily life of its constituents. Quite
to lho contrary, they .--ocwlc the library with a

of ildings, fsrge (and-
u:-pod grounds, and quiet. aloof surroundings.
Libreries are not mausoleums, they are dynam-
ic sducstional centers who rvices and re-
sources must be & y accessibie to the great-
est number of potentisl readers.

ibl

id

The centrally located Knoxville Branch, of
courss, leands more books for considerabiy iess
money than doea the West End Branch.

As another comparison, a well-stocked book-
mobile will land many more books at a busy
suburban shopping center than will seciuded
nearby community libraries that offer the very
same booka plus parking. peacefulness, and
higher service unit costs!

The parking problem cannot be overiooked.
On the other hand, it is a communitywide prob-
tem that must be soived by the community
rather than by the library afone. In fact, choked
highways and overtaxed parking facilities are
matteras of increasing concern to all govern-
ments. Perhaps new concepts in mass transit
will heip to afieviate parking problems through-
out the nation. In the meantime, many libraries

Specificaily, then, r } i h
be -voudod By definition, “‘remote”’ means
(sither litersily or psychologically) to be situ-
sted ot 8 distance, out of the wey, seciuded,
separate, not primary. Hence the sloof and inac-
i@ civic and cultural center fits this defi-
nition beceuse it is sepsrated from the daily
life of the community and is used principally for
sttendance at spscial events. How much mere
satisfactory it is to be where there are bright
lights &t night rather than in » civic center
where governmental oHfices ciose at 5 P.M. and
there is littie activity at night or on weekends.

The Sen Francisco Public Library is in @ civic
center and is » classic saxemple of s poorly lo-
cated library. Removed from the mainstream of
community lite, it is fisnked by municipal
buildings, the civic auditorium, and large land-
sceped aroas. The Carnegie Librery of Pitts-
burgh, which is located in a cuiturel and educs-
tionsl center, has attempted to overcome its
problem of r by blishing lending
and business reference branches in the down-
. Such operations are expensive, un-
y. snd Id not be y if the
central library were locsted downtown.

By the same token, it is aimost always a seri-
ous mistake to piace ¢ library in the geographic
or population center of a community. Except in
those rere instances where there is coincidence
between trade center and geogrephic or popu-
lstion center, such centers are remote and un-
related to the everyday activities within the
life of the community.

Another argument that may be encountered
is that the library should be locsted sway from
noise. Agnin. if this point is hoodod. it w-ll
mean pii 9 the building in s r
For ty, dern hnology has provudod
acoustical materiafs, mir conditioning, and
lighting methods which have complstely in-

lidated this arg

The argument encountered moat often, how-
aver, ia the one that the library should be placed
where there is ample parking space for the li-
brary's public. Again, the implication ia clesr,
for it the library is to full resp. ibil
ity for providing snough parking, it will be
Necsssary to locats the buiiding in s secondary
location where land is cheap.

Although thers sre some individuals for
whom parking is the main conside on in
using the fibrary, numerous surveys have resf-
tirmed the point of view that a downtown, pe-
d&lln.n-ononlod location in the thick of things
is the most important consideration atfecting
use of the public library. To illustrate,.the Knox-
villa Branch, Carnegie Library of Pittsburgh, is
located on the main street of a busy commer-
cial district near banks, post office, liquor and
Varisty stores, snd public transportation. Its
tister Weat End Branch, two biocks removed
from the neighborhood shopping center, enjoys
*™ple parking facilities in & parkiike setting.

v
Wheeler, op. cit.,, pp. 3-5.

have ptad to ease the parking probiem
through provision of curbside book return
boxes. Others are experimenting with drive-in
return and “"will call” windows, similer to those
used by banks for drive-in service.

BRANCH BUILDINGS

Branch libraries usually sre established as a
result of population growth and community ex-
pansion. Generally, it is their purpose to pro-
vide books and services which will meet the
everyday resading needs of children sand sdult
genersl resders who live within the local
neighborhood. The person who requires more
advanced information and special meter
uee the coliection at the headquartars library.
Although there is s definite trend toward the
establishment of larger and tewer branch li-
braries, there are hundreds of branch libraries
which vary widely in both size and responsibil-
ity. They range from the smail subbranch, open
but & few hours esach week, to large regionsl
centers which provide a full range of library

8ranch libraries may be found in busy ur
ban shopping centers and quiet rural communi-
ties. Meny are housed in their own buildings
while others occupy rented quarters. {n smaller
communities, branch libraries sometimes share
spece in public buildings planned for joint
municipal use,

Whether small or ilarge, rurai or urban,
owned or rented, branch library buildings
shouid be pianned with great care. The object
of this planning is & building strategicsily lo-
cated for the area which it is to serve. It should
be attrsctive, functional, flexible, and aconomi-
cal to operate. Towsrd this end. it is essential
that » writtan program statement be prepared
for the guidence of the architect. This state-
maent should include objectives, services and
thair interrelationships, physical requirements,
snd operationsl procedures. Physical require-
ments specity the spsces which will be needed
for books, resders, statf, meeting and com-
munity service rooms, and other suxiliary
spaces.

Of equal or even greater importance is the
need for adhering 10 sccepted location and site
selection standards. The most functionasl at-
tractive building can never reslize its fuil potan-
is located where it will be easily
le to the largest number of people. The
following criteria are suggested as s basis
for evaluating for & new branch building:

1. A branch library usuaily should serve s
minimum of 25,000 to 30,000 people within a
1- to 1Y-mi radius of the branch, subject to
topographic conditions.

2. A branch library should be located within
reasonable proximity of a residential sree so
that a sizebla numbaer of children and adults will
be within walking distance.

3. A branch library should be near an impor-
tant street or highway intersection, sspeciaily

wherever public transportation is avaiabie.

4. A branch library should be either within
or on the tringe ot a major neighborhood or
ragional shopping canter.

5. A branch library should be located where
it can be cleariy seen.

6. A branch library should provide parking
apace equal to its interior area if general
parking facilities are not available.

Other factors to be considered by the
planning team are parking space for bicycies
and space for delivery trucks. in certain com-
munities where bicycies are used heavily, it
will be necessary to make appropriate prov:-
sions. Where the terrain is rugged, the use of
bicycles may be limited. Planners must siso
make aiiowances for library system delivery
and repair vehicies. The latter may be station-
wagon types, fuli-size trucks, or both.

In addition to a highly accesaible location. a
branch library building should incorporate the
same basic building details found in a head-

quarters aor central library building.

1. A brench library should be at street level
entrance with as little setback as possible.

2. When space permits, it should be a one-
fioor plan with all public service at ground
{evel.

3. It should have a minimum number of fixed
partitions.

4. A branch library shouid be planned to
permit essy expansion.

5. It should heve enough windows on its
street {frontage so that the books and people
within can serve as a living advertisement snd
constant invitation 10 use the library.

6. It should not have more than one single
control desk, thereby reducing operating costs.

7. it should be air conditionad and ade-
qustely illuminsted.

8. It should have cne multipurpose meeting
room aveilable for both library and community
purposes if such use is anticipated.

Branch library buiidings, as well as central
libraries, should be located in the heart of re-
tail shopping districts in order to saerve the
grestest numbers st the lowest cost, for the
more who are served the fess each sarvice per-
formed will cost. in other words, there sre cer-
tain fixed operating costs which pertain wher-
ever the library may be located. With the
meximum expoaure gainad from a good loca-
tion, unit costs ars reduced accordingly.

It can be safely sssumed that the most suc-
ceasful branch library will be the one that is
based on » carefully s18ted written progrem and
is locatad in the thick of things. It is of great
importsnce that the accepted principles of
plenning and site selection not be overlooked
merely becsuse a “small branch” is baing
pianned. To bypass any of these steps in
planning is to invits mistakes which might
prove to be costly. This holds true for new
branches, rented storerooms, leased branch
buildings built according to library specifica-
tions, and branch facilities incorporsted into
other public service buildings.

BOOKMOBILES

Becsuse of obvious space restrictions, s book-
mobile is a book distribution service which
cannot serve ss a substitute for a branch li-
brery, since there are neither refarence nor
study facilities. Known to many as “one-room
fibraries on wheeis,” bookmobiies have be-
come a widely and enthusiastically pted
form of library service.

Ailthough they sre used principally to serve
sparsely popuiatad fringe and pocket aress
where s full-scale library cannot be justified,
they are used often to serve densely populated
sreas until branch libraries cen be planned,
financed, and buiit. As a natural by-product and

3
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sddad benefit deriving from their mobility,
bookmobiles pretest the validity of potential
branch library locations.

Wherever the bookmobile goes, it is met and
used by crowds of book-hungry men. women,
and children, who are entitied to the use of a
tacility which provides maximum safety and
comfort. As a result, it is important thet book-
mobiles be chosen with great care. Following
a thorough study of local service requirements,
the bookmobile planner should visit and in-
spect bookmobiles being used by other I[i-
braries which have comparabie requirements.
Major attention shouid be given to equipment.
Shelving, desks, slectric power, heat, light,
ventilation, air conditioning, chassis, and con-
venience accessories are items which relate
directly to function as well as reader and statt
comtort,

Bookmobile size will be determined in part
by population to be served, terrain, rosds, cli-
mate, number ot booka to be carried, and the
amount of work space required by the statf. To
illustrate, while a tractor-trailer rig may be
most appropriate to serve the densely popu-
lated Youngstown area, it would not be feasible
for use on the mountain roads of sparsely
populated rural New Hampshire.

Another item to be explored is bookmobile
storage and service faciliti at the headqg
ters library. When s new librery is being
planned, adequate provisions should be made
for the support of bookmobile sarvice.

Library and other officials responsible for the
selection of a bookmobile should be guided by
the standards for structural design and equip-
ment as ssteblished by the American Library
Associstion.

BOOKSTACK DATA

Unit Stack Waights

Books

25 to 30 ib per cu ft of ranges.

Stack Construction

Quoted as 5, 8, and 8 to 10 Ib per cu ft, de-
pending upon the manufacturer.

Deck Framing

2 to 4 Ib per uq ft of gross deck eres.

Deck Flooring

3-in. reinforced concrete siab, 38 Ib per sq f;
3'%-in. reinforcad concrete siab, 38 Ib per aq ft;
gross sres, with X-in. tile or linoleum cover-
ing, 45 1b; flanged steel plate floor, 12 Ib per sq
ft of gross area: !Y-in. marble or siate, 18 Ib
per aq ft, aisle ares.

Live Losds

Building codes vary, but in general, for column
foads, assume 40 1b per sq 1 of sisle ares for
live load and reduce this figure § percent for
esch deck below the top deck.

Boakstack Capacities

Among formulas suggested for use in com-
Puting the size of stacks nacessary to house &
given number of books is tha “cubook™ method,
devised by R. W. Henderson of the New York
Public Library.” The cubcok is s measurement
of stack capacity, defined as the “volumse of
*pace required to shelve the sverage book in
the typical library.” According to this formuls,
8 single-faced section of stack 3 ft long and 7 ft
6 in. high has the foliowing capacities:

100 cubooks (85 percent octavos, 13 percent

quartos, and 2 percent folioa)*

'3LeibraryJournal, Nov. 15, 1934, and Jan. 15,

* According to American Library Association,
an octavo is about B to 10 in. high; a quarto, 10
to 12 in ;

and a folio, over 12 in.

117 volumes (87 percent octavos and 13 per-

cent quartos)

132 volumes (octavos only)

67 volumes (quartos only)

12 volumes (folios only)

The cubook method makes provision for 10
percent of each shelf to remain unoccupied,
since it otten is impractical to load sheives to
their full visible capacity.

To determine the number of sections re-
quired when the number of volumes to be
shelved is known, the following formuias are
used:

Let ¥ = number of singie-faced sections re-

quired (1 section = 100 cubooks)
1. For a typicai library, when the cubook is
considered directly spplicable: N = Vois, —

100

2. For a library made up of octavos and
quartos only: N = Vois. — 117

3. For s library made up of octavos only:
N = Vais. — 132.3

4. For & library made up of quartos only:

= Volis. ~ 67.5

5. For a library made up of tolios only: N =

" Vols. = 11.7

6. For a library mede up of various size
groups when the ratios are known:

= [Qctavos + (quartos X 1.96) + (folios <
11.3)] ~ 132.3

Shelf Size The foregoing formules indicate
the number of sections required but do not
cover the number of shelves or the proportion
of shelves of each width (8 in., 10 in., or 12 in.).

Li
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TYPICAL STACK LOADING DIAGRAM

For octsvos snd quartos —ususily 7 shelves
per section, divided as fallows:
85 percent 8-in. shelves
10 percent 10-in. aheives
5 percent 12-in. sheives

Ares and Voiume Requirements The cubook can be

reduced to approximate terms of area and voi-

ume requirements for bookstacks, ss follows:
11.08 cubooks require t sq ft of steck floor

area

1.48 qubooks require ! cu t of space in a
stack

These vaiues can be used as follows:

Required stack tloor area = No. cubooks X

in general, the following sheif dats applies: 0.090
For folios —thirteen 12-in. shelves per sec- Required space (cu ft) = No. cubooks X
tion 0.676
Stack Loads: General Variation of Stack Loads for from One to Twelive Tiers
8-in. sheiving
Tiers 1 2 3 4 § ] 7 8 9 10 1 12
Ao 495 2,320 4,120 5,880 7,830 9.340 11,029 12,870 14,290 15,880 17,440 18,970
B...... 880 3,000 4,880 6,980 8,910 10,840 12,750 14,840 18,510 18,380 20,180 22.000
C...... 495 1,500 2,600 3,590 4,570 5,540 8,500 7,450 8,380 9,320 10,240 11,150
10:in. shelving
[ 820 2,570 4,490 8,380 8,240 10,070 11,870 13,840 15.380 17,080 18,770 20.420
B...... 1,240 4,000 8,240 8,450 10,880 12,8489 15,000 17,140 19,280 21,380 23.440 25,500
C...... 820 1,750 2,670 3,980 5,080 8,170 7,250 8,320 9.480 10,530 11,570 12,800

including stacks, books, live load, and 3%-in. concrete dack tioor. {A == typical sisle and support; B = typics! intermediats

support; C = typical wall end support).

Shelving Data for Special Collections®

Vals. per Maximum
toot of vols. per
Vais. per single- single- Shelf Sheives
foot of taced Vols. per faced depth, per
Type of back shelf range sheit section in. section
Circulating Inonfiction) . . . . 8 58 24 168 8 7
Fietion . ............. 8 58 24 188 8 7
Economics . . .......... 8 58 24 188 8 7
General literature 7 43 3} 147 8 7
Reference . . . ......... 7 49 21 147 8&10 6-7
History . . . ........... 7 49 21 147 8 7
Technical and scientific. . . . ] 42 18 126 10&12 7
Medical . ... ......... 5 35 15 108 8410 8-7
law. ... ............ 4 28 12 84 8 7
Public documents. . . . . . .. 5 35 15 105 8 7
Bound periodicals .. ... .. 5 35 15 105 108& 12 5-7
U.S. patent specifications . . 2 14 6 42 8 7
At 7 42 2 128 10 & 12 5-6
Beaille . ... ........ .. 4 24 12 72 15 5-8

* To be consistent with cubook method, figures shown should be reduced by 10 percant to avoid overcrowding

shelves.
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SEEING DISTANCES

AXIMUM REACH  ___(81") 2060
SHELF HEIGHT (72"} 1830 MAXIMUM
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e
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\
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optimum {39} 990
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9 9 T261 610 table height
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Classas of Ressarch Facilities

The Public Health Service divides research
facilities into four ctasses: Class A Labora-
tories are designed with maximum capability
for conversion from one program use to an-
other. These are primarily intended for re-
search in the basic scientific disciplines of
biology. chemistry, and scme aspects of the
physical sciences. The design criteria are in-
tended to protect the integrity of individuatl
research programs from interference by other
research within the same structure and to
reduce the possibility of infection or toxic
hazards to personnel in present or future re-
search projects.

Class B Laboratories are designed with
limited capabilities for conversion. This
laboratory ciass is suited for a narrow range
of activities in such disciplines as the social
sciences, psychiatry, public health work, or
epidemiology and could not be used for re-
invoiving the basic
chemistry and biology without major altera-
tions in the heating, air conditioning, ventila-
tion, plumbing, and electric power systems,
The original design provides for individuai
room temperature control.

Class C Facilities are designed for research
support, including such structures as stock
barns, animai pens and runways, storage
sheds, and utility structures. This class is
considered functional without utility services
and does not require noncombustible construc-
tion.

Class D Facilities are designed for special
research functions that require a specialized
environment. Their provisions
render them inherently unsuited for conver-
sion. The design criteria must be determined
for each project. This category inciudes
biotron or betatron buiidings, hyperbaric
chambers, germ free animal production facili-
ties, biohazard control facilities, and other
research buildings with specialized functions.

search disciplines of

structurai

Planning

A health research laboratory building must
have the capability to satisty research opera-
tional needs, allowing for varistion both in
research projects and in occupancy, for at
least 10 years. Planners and designers must
recognize that the structure will have to meet
a variety of functiona! needs, rather than the
specific requirements of a single group of
occupants.

The most effective administrative device
for planning 2 hsalth research facility that
will meet both current and future requirements
is 8 written description of the total functional
needs of the program(s) expected to operate
in the building. Generally cslled the Program
of Requirements (POR), this written descrip-
tion ligts the functions and operations that will
be housed in the structurs, the design criteria

Heaith Research Laboratory Design, National
Institute of Health. U.S Department of Health,

Education, and Welfare Washington. D.C ..
1968

for thoge functions, and their space needs. It
also provides information on the projected
staffing and the equipment which will be
needed in the building. This written Program of
Requirements is most valuable if it is prepared
betore any drawings and preferably should
precede the preparation of space function
relationship diagrams.

Space Blocks Where the first full occupancy
statf is available to advise on the functional
requirements of the structure, pianning and
design can be directed to smaller units of space
such as individual laboratory modules, suites,
or departmental laboratories. Where oniy a
small statf is available for planning the total
long-range scientific research program and its
space needs, the administrator must approach
planning and design with a different philoso-
phy.

1n this situation, it may be best to consider
the research programs in terms of functional
space blocks ranging from 3,000 to 6,000 ft
each. The size of the space planning blocks can
be determined by using the POR to assess the
anticipated programs and staffs that will
occupy the building in the first phases of its
occupancy. Generally, a space block is selected

-that will accommodate a group of two or three

of the smaller programs, satisfy the moderate-
ly-sized programs and that, in multiples, will
meet the needs of the proposed major opera-
tional units.

For exampie, if the POR indicates that 4,000
sq ft roughly equals the special needs of each
of several functions, that there are a number
of smaller functions requiring 1.000 and 2,000
sq ft each, and some larger functions with
space requirements of 6,000, 8,000, 10,000,
12,000, and 16,000 sq ft, it is a reasonable
approach to adapt a 4,000-sg-ft space block as
a planning unit. The utility systems, the
circulation systems, and supporting efements
are planned to make each one of the 4,000-sq-
ft space blocks self-sufficient. It is then
possible to assign one medium-sized program
element to a space block, assign multiple
smaifer units to a single space biock, and use
several space blocks for one major component.’

Space planning strategy is associated with
the development of space function bubble
diagrams. These diagrams can be used to re-
late the individual space blocks functionally
and to pooi several space blocks to handle one
major program.

Building Shapes Planners and designers some-
times try to meet laboratory functional needs
with esoteric shapes and dimensions. Aithough
circles, hexagons, and tall slim towers may
have esthetic appeai, none of them are as effi-
ciant as, or have the capability of, rectangular
designs. Rectilinear laboratory equipment and
office furniture and the anticipated continual
interplay between rooms call for utilitarian
solutions. Buildings with simpie rectangular
configurations, commensurate with standard
laboratory equipment and furniture, and with
unrestricted accessibility to mechanical utility
systems, are the easiest to adapt to the chang-
ing needs of research.

Industrial
RESEARCH LABORATORIES

Floxibility and Capsbility The term flexibility is
frequently used in discussing the design char-
acteristics of research iasboratory buildings.
However, flexibility should be interpreted with
caution because most research laboratory
structures should be designed with the con-
cept of capability in mind. The structure's
capability to meet varying ventilation needs
for ditferent research functions, its ability for
temperature control of varying heat loads, its
capability to meet the needs for fume hood, air
supply, and exhaust in different concentrations
with time in various areas in the building are
all critical. The ability to supply electric power
in high concentrations to any localized area
without the need to reposition electric dis-
tribution lines within the building is a measure
of the facility’'s capability to meet the needs
of the research program that will eventually
occupy the building.

Flexibility is emphasized by considering the
possible location and utilization of chemical
fume hoods. Saying that the building can pro-
vide for 50 chemical fume hoods is meaning-
less unless it is specified whether only up to a
maximum of 10 can be utilized on sny one floor,
or whether the design capability is such that ali
50 can be installed and used on one floor. A
more detailad examination of the building's
capability might reveal that no more than two
hoods could be installed in any one laboratory
module due to the limitations on supplying
and exhausting air in that particular room.
This approach contrasts with the method of
determining the location of hoods according to
requests by the initial occupants of the build-
ing. Providing supply and exhaust hoods in
specific areas or rooms according to desires of
the tirst occupant limits the capability of the
building for future occupants.

THE LABORATORY BUILDING'

To a large extent the design of a laboratory
building will be dictated by the heating, ventilat-
ing, and air-conditioning systems, and the
utility distribution layout. If these factors sre
carefully planned first, the laboratory building
design will be an efficient one, and it will still
be possible to plan for structural flexibility and
growth needs as well as for engineering capa-
bility.

The module plan is the most useful for the
design of heaith research facilities. This sec-
tion will briefly discuss how various groups
have met some of the challenges of rasearch
iaboratory design, using the module as the
basis for a grid pattern. Experience with indus-
trial and academic laboratories can prove
instructive for those working with health-re-
lated facilities.

Planning for Flexibility and Growth

Architects have been trying to develop com-
prehensive systems which will relate the needs

'This section is based on an article by
Jonathan Barnett in  Architectural Record,
November 1965, volume 138
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of various departments and disciplines and
provide ways of sharing certain facilities, such
as lecture halis and teaching laboratories. In
addition, such a system can provide an archi-
tectural recognition of the increasingly inter-
disciplinary nature of much scientific research:
for example, by placing bio-physics between
biology and physics, with the capability of ex-
panding in either direction.

The system developed by Sir Lesiie Martin
(Fig. 1) consists of a reqular grid derived from
considerations of space, lighting, and an inte-
grated system of structures and services. The
grid forms 35-ft squares separated by 5-ft
strips. Ducts and services can be introduced at
any point within these strips. The system is
also divided vertically, with large areas such as
lecture halls, workshops, and special labora-
tories for heavy equipment at the lowest level,
teaching laboratories above, and research
areas on top. As shown in the drawings, the
grid can be applied to a site, giving a rough
indication of present areas and future expan-
sion possibilities. Architectural development
can go on in stages, in refation to the grid,
torming segments of a larger system rather
than single buildings.

industrial Laboratories
ties do not yet require such a comprehensive
solution. Industrial laboratory space is likely
to be more uniform than a university or govern-

Industrial research facili-

ment facility. The range of research is relative-
ly narrow, and, as there is no strong tenure
system, industry is less likely to design a
laboratory around the requirements of a
particular scientist. At therefore,
industry tends to think of new laboratory
space in terms of adding blocks of a set size
and type. The long-range outlook, however, is
probably toward the more fiexible approach
atready employed by the universities.

present,

University Laboratories The Chicago office of the
architectural firm of Skidmore. Owings and
Merrill has been working on the development
of comprehensive laboratory grids for universi-
ties (Fig. 2). Such grids lend themseives to
growth of almost any shape and in almost any
direction.

Planning the Laboratory Complex

There are four basic areas in any laboratory
compiex: the area for research itseif; the ad-
ministrative offices; general support facilities,
such as an auditorium or a cafeteria; and
service facilities, such as shops and the boiler
plant. The addition of teaching requirements
does not change this pattern significantly.
Eiementary science courses are taught in
special teaching laboratories and demonstra-
tion lecture halls; but more advanced students
are quickly integrated into the research organi-
zation.

The chietf difficulty with the nonresearch ele-
ments is to prevent them from interfering with
the design of the research areas. A badly
located auditorium or boiler plant can strangle
expansion and interfere with efficient opera-
tion. The most comprehensive method of avoid-
ing such difficulties is the overalil planning grid.

A master plan must make provision for inde-
pendent growth of all four of the basic elements
of the laboratory complex, either through a
campus type of deveiopment or through suffi-
cient articulation and separation of each area.

Research Areas The research portion of the
laboratory is itself divided into several basic
elements. Most research areas require desk
space as well as bench space; and many
experiments require some sort of controlled
environment. with closely regulated tempera-
ture and humidity, or the elimination of out-
side contamination. Controlied environment
installations and other
frequently cannot be accommodated within the

ancillary facilities
ordinary research areas. In addition, scientists
frequently wish to have conference rooms
directly associated with research, and there are
usually some fairly extensive storage require-
ments.

Construction Factors
can conflict with efficient operation. Bench
areas and special installations require elabo-

Economy of construction

rate piping services and air conditioning; desk
space, conference rooms, and storage areas
do not. Bench space and special instaliations
are usually fairly large areas; desk space,
conference rooms, and storage form smaller
units. In terms of economy, it makes sense to
group like functions and like areas. and to
separate desk space and conference rooms
from research. Unfortunately, most scientists
prefer desk space to be near their research,
and special instailations need to be associated
with research as well.

The design of teaching jaboratories provides
an analogous situation, with less need for desk
space but a requirement for preparation rooms.
Resolving these contradictory requirements,
while still providing for flexibility and growth,
is perhaps the most difficult problem in design-
ing a laboratory.

The possible solutions range from piacing
alt desk space in a separate building to incor-
porating all offices within the laboratories.
The degree of separation possible, and the ratio
of one type of space to the other, varies from
discipline to discipiine. Figure 3 shows some
of the possibilities, within a flexibie space
system which can be used for either purpose.

The comparative study of eight different
teaching laboratory layouts (Fig. 4) assumes
that all office space is located in a separate
wing. Each method of organization is evaluated
in terms of economy of construction and

mechanical equipment, circulation, and flexi-
bility.

A comparison of four basic types of indys-
trial laboratories is shown in Fig. 5. The firgt
one places the desk space within the Iaboratory
itsetf. The second places the offices on one side
ot the corridor and the laboratories on the
other. The third plan provides core laboratories
and perimeter offices: the fourth provides a
peripheral corridor and interior laboratories,
with the desk space again incorporated in the
research area. These four plans are representa-
tive of standard practice: most laboratories
will be found to conform to one or another of
these basic classifications.

There are. other possibilities,
Eero Saarinen's design tor the IBM Research
Headquarters in Yorktown Heights places both
laboratories and offices within a peripheral

howewver,

corridor system. {f one accepts the concept
that all working accommodation should be in-
terior space, this is a highly efficient and
consistent method of organization.

Some laboratories are organized as towers,
rather than Ulrich
laboratory tower at Cornell (Fig. 6) also pro-

horizontally. Franzen's
vides interior accommodation, with labora-
tories that can be entered either directly from
the corridor, or through the offices. Vincent
G. Kling's science building at Barnard College
is a tower, as are, of course. Louis |. Kahn's
Richards Medical Laboratories at the Universi-
ty of Pennsyivania. Kahn's first towers provide
compietely undifferientiated space. which can
be used as laboratories, offices, or corridors.
The later towers have desk space around the
periphery on some of the floors. The pians of
both of these buildings are aiso illustrated in
Fig. 6.

UTILITY DISTRIBUTION
General

Utility services within a research laboratory
builiding require a great deal more emphasis
than is customary in the design of the average
building. Heating, ventilating, and air condi-
tioning systems and the muitipie pipes of the
various laboratory services such as water, gas,
vacuum, and oxygen create a demand for cubic
space as well as floor space. in more recent
designs. utility systems have taken a higher
percentage of the gross area, with consequent
reduction in net space. This spectial aspect of
the research laboratory building sometimes
comes as a surprise to architects and enqi-
neers whose experience has been mainly with
commercial buildings, which need much less
utility service capability. Associated with this
need for additional space for utility services is
the need to provide functional space for the
unseen occupants of the building: maintenance
and operating engineers, and the craftsmen
who provide for the continual changes and ad-
justments in utility systems which mark an
active research program.

| TEACHING LABORATORIES

2 SERVICE ROAD
Fig. 1 Studies by Sir Laslie Martin of 2 h

s RESEARCH AREAS
& UNDERGRADUATE AREAS

3 LIBRARY
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ity laboratories and of the type of

development that can be based upon it.
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of various departments and disciplines and
provide ways of sharing certain facilities, such
as lecture halls and teaching laboratories. In
addition, such a system can provide an archi-
tectural recognition of the increasingly inter-
disciplinary nature of much scientific research:
for example, by placing bio-physics bstween
biology and physics, with the capability of ex-
panding in either direction.

The system developed by Sir Leslie Martin
(Fig. 1} congists of a regular grid derived from
considerations of space, lighting, and an inte-
grated system of structures and services. The
grid forms 35-ft squares separated by 5-ft
strips. Ducts and services can be introduced at
any point within these strips. The system is
also dividad vertically, with large areas such as
lecture hallis, workshops, and special labore-
tories for heavy equipment et the lowest level,
teaching laboratories above, and research
areas on top. As shown in the drawings, the
grid can be applied to a site, giving a rough
indication of present areas and future expan-
sion possibilities. Architecturel development
can go on in stages, in relation to the grid,
forming segments of a larger system rather
than single buiidings.

Industrial Laboratories Industrial research facili-
ties do not yet require such a comprehensive
solution. Industrial laboratory space is likely
to be more uniform than a university or govern-
ment facility. The range of research is relative-
ly narrow, and, as there is no strong tenure
system, industry is less likely to design a
iaboratory around the requirements of a
particular scientist. At present, therefore,
industry tends to think of new laboratory
space in terms of adding blocks of a set size
and type. The long-range outlook, however, is
probably toward the more flexible approach
aiready employed by the universities.

University Laboratories The Chicago office of the
architecturel firm of Skidmore, Owings and
Merrill has been working on the development
of comprehensive laboratory grids for universi-
ties (Fig. 2). Such grids lend themselves to
growth of ailmost any shape and in almost any
direction.

Planning the Laboratory Complex

There are four basic areas in any laboratory
complex: the area for research itself; the ad-
ministrative offices; general support facilities,
such as an auditorium or a cafeteria; and
service facilities, such as shops and the boiler
plant. The addition of teaching requirements
does not change this pattern significantly.
Efementary science courses are taught in
speciai teaching laboratories and demonstra-
tion lecture hails; but more advanced students
are quickly integrated into the research organi-
zation.

The chief ditficulty with the nonresearch ele-
mants is to prevent them from interfering with
the design of the research areas. A badly
located auditorium or boiler plant can strangle
expansion and interfere with eHficient opera-
tion. The most comprehensive method of avoid-
ing such difficulties is the overall planning grid.

A master pian must make provision for inde-
pendent growth of all four of the basic elements
of the laboratory complex, either through a
campus type of development or through suffi-
cient articulation and seperation of each area.

Research Areat The research portion of the
laboratory is itself divided into several basic
elements. Most research areas require desk
space as well as bench spece; and many
experiments require some sort of controlled
environment, with closely regulated tempera-
ture and humidity, or the elimination of out-
side contamination. Controlled environment
instaliations and other ancillary facilities
frequently cannot be accommodated within the
ordinary research areas. In addition, scientists
frequently wish to have conference rooms
directly associated with research, and there are
usually some fairly extensive storage require-
ments.

Construction Factors Economy of construction
can conflict with efficient operation. Bench
areas and special installations require elabo-
rate piping services snd air conditioning; desk
space, conference rooms, and storage areas
do not. Bench space and special installations
are usually fairly large areas: desk space,
conference rooms, and storage form smaller
units. in terms of economy, it makes sense to
group like functions and like areas, and to
separate desk space and conference rooms
from research. Unfortunately, most scientists
prefer desk space 1o be near their research,
and special instaliations need to be associated
with research as well.

The design of teaching laboratories provides
an analogous situation, with less need for desk
space but a requirement for preparation rooms.
Resolving these contradictory requirements,
while still providing for flexibility and growth,
is perhaps the most difficuit probfem in design-
ing a laboratory.

The possiblie solutions range from pilacing
all desk space in a separate building to incor-
porating all offices within the laboratories.
The degree of separation possible, and the ratio
of one type of space to the other, varies from
discipline to discipline. Figure 3 shows some
of the possibilities, within a flexible space
system which can be used for either purpose.

The compsarative study of eight different
teaching laboratory layouts (Fig. 4) assumes
that ail office space is located in a separate
wing. Each method of organization is evaluated
in terms of economy of construction and
mechanical equipment, circulation, and flexi-

bitity.

A comparison of four basic types of indus-
trial laboratories is shown in Fig. 5. The first
one places the desk space within the laboratory
itself. The second places the offices on one side
of the corridor and the laboratories on the
other. The third plan provides core laboratories
and perimeter offices; the fourth provides a
peripheral corridor and interior laborsatories,
with the desk space again incorporated in the
reseerch area. These four plans are representa-
tive of standard practice: most laboratories
will be found to conform to one or another of
these basic classifications.

There are, however, other possibilities.
Eero Saarinen's design for the IBM Research
Headquarters in Yorktown Heights piaces both
laboratories and offices within a peripheral
corridor system. If one accepts the concept
that ali working accommodetion should be in-
terior space, this is a highly efficient and
consistent method of organization.

Some laboratories are organized as towers,
rather than horizontally. Ulrich Franzen's
laboratory tower at Cornell (Fig. 6) also pro-
vides interior accommodation, with labora-
tories that can be entered either directly from
the corridor, or through the offices. Vincent
G. Kling's science building at Barnard Coliege
is a tower, as are, of course, Louis |. Kahn's
Richards Medical Laboratories at the Universi-
ty of Pennsyivania. Kahn's first towers provide
completely undifferientiated space. which can
be used as laboratories, offices, or corridors.
The later towers have desk space around the
periphery on some of the fioors. The plans of
both of these buiidings are also illustrated in
Fig. 6.

UTILITY DISTRIBUTION
General

Utility services within a research laboratory
building require a great deal more emphasis
than is customary in the design of the average
building. Heating, ventilating, and air condi-
tioning systems and the multiple pipes of the
various laboratory services such as water, gas,
vacuum, and axygen create a demand for cubic
space as well as floor space. tn more recent
designs, utility systems have taken a higher
percentege of the gross area, with consequent
reduction in net space. This specis) aspect of
the research laboratory building sometimes
comes as a surprise to architects and engi-
neers whose experience has been mainly with
commercial buildings, which need much less
utility service capability. Associated with this
need for additional space for utility services is
the need to provide functional space for the
unseen occupants of the building: maintenance
end operating engineers, and the crafismen
who provide for the continual changes and ad-
justments in utility systems which merk an
active research program.

1 TEACKING LABORATORIES

2 SERVICE ROAD

3 LIBRARY S RESEARCH AREAS
4 LECTURE ROOM & UNDERGRADUATE AREAS

Fig. 1 Studies by Sir Leslie Martin of a comprehensive planning grid for university laboratories and of the type of

developmant that can be based upon it.
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Selection of Systems

Selection of the utility distribution systems
strongly influences the configuration, design,
and cost of a research isborstory building. The
typs of utility system used should be selected
as sarly as possible in the planning process,
always before the room arrangemaent is fixed.
Room arrangement and equipment focstion
should follow the utility distribution pattern
once this has been siandardized. Arranging
rooms snd equipment according to the prefer-
snces of the first occupants usually resuits in
costly, complicsted utility distribution systems.
Pisnning s nonstandard room srrangement
makes it ditficult 1o visuslize —without elabo-
rate mockups —the contigurstion of apace end
i inthe leted buitding. Then too,
succ ® occupsnts are not always happy
with the room arrangements selected by the
first occupants. The rearrangement of plumb-
ing and duct systems to meet preferences of
successive occupanta is usually costly unless
these systems are i llad on the dard
repetitive psttern. Then a minimum of time and
materials is required to rearrange the ventils-
tion, lighting, and the plumbing and draining
systems. :

quip

Standard Configuration

Utility services should be laid out with an
identical configuration for every floor. This
fayout should be designed to maeet the cspa-
bility needs of the programs that will occupy
the building over its life and with spproprinte
consideration ot costs. Whera it is not practical
to provide en identical layout in sach floor, &
standard utility {syout should be established
for the tioor which requires meximum utility
servicas and this standsrd used for all the
other tloors, with delstions mede where it is
enticipated the services will not be needed for

L

OFF‘CEi--..

MECH

Lil

{SPECIAL BASMENT
I

Fig. 2 (a) Laboratory planning grid by Skidmors, Owings and Marill. A system of squars bays which sccapts sithar
a diagonal or & rectilinesr planning grid. Column ct mark out circyl ateas of service hafts. (b} A building
unit in this system which empioys & diagonai grid, and some laboratory srangements that would he poasible.
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a considerable time. The arrangement of utili-
ties should be such that installatian of missing
portions of the plumbing and duct systems
can be made with a minimum of labor snd
materials.

It may be difficult for the architect and the
initial user to accept an arrangemsent of space
based on & standard utility and mechanical
system distribution system rather than on the
preferences of the first occupants of the space.
This is somewhat similar to installing water
mains, ges lines, electric power tines slong the
streets of the city, and then building the houses
on lots in such a way that they can be con-
nected to the public utility systems. it would
be uneconomical and exceedingly difficuit to
maintain adequate sarvice in the tuture it the
building utility supply mains were installed in
the streets according to the needs of each
individual house.

Types of Systems

Utility services are usually provided within a
research laboratory building by either a
horizontal or vertical distribution system or a
combination of the two. Five systems are gen-
erally used to distribute l!aboratory utility
services:

* The utility corridor system

* The multiple interior shaft system

+ The multiple exterior shaft system

* The corridor ceiling with isolated vertical
shafts :

* The utility floor system

Utility Corridor System In the utility corridor de-
sign all service mains and ducts are brought to
the various Hoor levels by means of a vertical
central core which distributes the utilities by
vertical mains, ususlly from a basement, some-
times from a roof mechanical room. The hori-
zontal distribution of utilities from the central
core may be at the ceiling and downward to
individual casework or it can be directly along
the floor through the wall in the pipe space
behind the base cabinets.

This design provides access for maintenance
and service personnei to the utility piping and
duct work throughout the life ot the structure.
it haa a high degree ot flexibility for meeting the
needs of changes in research program and has
a high capability to meet a wide range of
criteria with regard to environmental control
and ventilation, temperature controls, lighting,
elactric power, etc. Its efficiency in terms of
the net assignable area and the gross area is
not high. it usually runs somewhere between
50 and 60 percent.

The utility corridor design is most applicable
to mutltistory buildings —with a square rather
than rectangular shape —and it shouid be used
with reservation for laboratories with only one
or two floors. This gystem results in function-
ally efficient laboratory buildings. It is ex-
tremely useful where future expansion, either
horizontal or vertical, is planned and is par-
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Fig.3 A study by Skidmore, Owings and Marmill of ditferent ratios of office and [aboratory space possi-

ble within a s{nqlt, flexible systom.

ticularly adaptable . to those
where offices with window exposure are
separated from the interior laboratory units.
In its simplest form the system, provides for
a single large room on each side of the utility
corridor. The first refinement of this basic
plan is the horse stali arrangement, which
provides for partitions separating the various
work areas but provides for no doorways or
divigsions from the circulstion area around the
perimeter. The refinement continues with the
instaliation of walls and doors to separate the
circulation perimeter from the laboratories.
1. Advantages
Excellent fiexibility

arrang 1ts
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ately high initial cost
Low modification cost
Low replacement cost
Low cleaning {msintenance) cosi
Permits full utilization of walls
Modifications do not interfere with
conduct of work in adjacent modulies
2. Disadvantages
Fair net to gross ares efficiency which
improvas when units are located in
paralle!, thus saving one corridor
All rooma are “inside rooms”

Multiple Intarior Shaft System This sytem pro-
vides for. concesled utilities with duct work

and plumbing services in a series of regularly
spaced shatts located either on both sides or on
one side of a circulation corridor. All service
maing and ducts are brought vertically to the
verious floor levels either upward or down-
ward from the mechanicsl room. The shafts
are locsted in each (or aiternata) taboratory
module or room on both sides of the centrs!
corridor. Distribution of utility services from
the vertical shafts into the laboratory working
sreas is generally in the pipe space behind the
laborstory benchwork. With the exception of
the plumbing drains, in some designs the utility
services are extended from the utility shaft
below the ceiling in the laboratory and then
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Double corridors uneconomical. Flezibility: Not as flexible as
scheme above.

CORRIDOR
LaBS

PREP ROOM
8 MECH
STORAGE

8 ELEV

VERTICAL
CIACUL ATION
& TOILETS

Feasibility: Structural: Good form for economical structure.
Mechanical: Very compact and economical. Circulation: Ex-
cessive corridors. Flexibility : Not too flexible.
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CORRIOOR

g I

8 MECH

VERTICAL CIRC J

) rouvs——E}_ — B
STORAGE

8 ELEV

Feasibility: Structural: Economical arrangement. Mechan-
ical: Very compact and economical. Circulation: Excessive
corridors. Flezibility: Fair.

PREP ROOM
& STORAGE

LaBs
CORRIDOR

VERTICAL CIRC

MECH . TOILETS — B
& STORAGE

Feasibility: Structural: Fairly economical. Mechanical: Very

compact and economical. Circulation: Very economical corri-

dor arrangement. Flezibility: Fair.

LABS

PREP_ROOMS ——t_ 7
8 STORAGE

CORRIDOR

VERTICAL CIRC, a8
MECH . TOILETS

8 STORAGE rﬁ

Feasbility: Structural: Economical arrangement. Mechan-
ical;: Very compact and economical. Circulation: Minimum
length of corridors. Flez:bi/ity: Rooms changed and additions
made easily.

CORRIDOR
LaBs

PREP ROOMS
8 MECH

N

VERTICAL CIRC
8 TOILETS

STORAGE
8 ELEV

Feasibility: Structural: Economical structure. Mechanical;
Very compact and economical. Circulation: Excessive corri-
dors. Flexibility: Not too flexible.

Fig. 4 Comparative study of differant teaching laboratory layouts by Heilmuth, Dbata, and Kassabaum, with an

svaluation of each in terms of economy and flexibility.

downward to the iaboratory benches. The
interior utility shatt system is not a good selec-
tion tor buildings with only one or two stories;
it is most efficient in multistory buildings and
is frequently found in those with a fong rec-
tangular shape.
1. Advantages
Good fiexibility
Moderate net to gross area sfficiency
Moderate initial cost
Moderate modification cost
Moderate replacement cost
Easier to service than the exterior shaft
system
2. Disadvantages
More expensive and not as flexible as
exposed systems
Available space usually does not permit

individual supply and exhaust of fume
hoods

Servicing interferes with traffic flow in
corridors

The Multiple Exterior Shaft System This system
brings service mains and ventilation duct work
to the individusl tioor lavels by a series of ex-
terior wall vertical shafts located at each or
alternate laboratory rooms or modules. Utility
servicea are distributed from these exterior
shafts into the laboratory rooms by means of
the pipe space behind the base cabinets of the
fixed equipment, or at the ceiling level. The
multipie exterior utility shaft system genersily
should be considered only for muitistory
laboratories since its cost does not justify its
use for ane- or two-story buildings.

1. Advantages

Good fiexibility

Moderate net to gross area efficiency
Moderate initial cost

Moderate modification cost
Moderate replacement cost

Low cleaning (maintenance) cost
Permita tuil usage of walls

Utilities are common with duct work and
drainage systems

Good appearance

2. Disadvantages

More difficult to service or modify than
other recommended systems

Requires removal of one section of case
work

Modifications interfere with conduct of
work in sdjacent modules
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More expensive and not as flexible as
exposed systems

Available space usually does not permit
individual supply and exhaust of fume
hoods .

The Corridor Ceiling Distribution In this system,
utilities are located in the corridor ceiling and
in some cases above the ceilings of the rooms
on each side of the corridor and are supplied
by one or two vertical pipe shafts. Distribution
from the ceiling mains to the laboratory areas
may be downward to the floor and upward
through the floor above in order to supply two
floors from one ceiiing distribution arrange-
ment. Generally, it is preferabie to provide the
distribution downward within each room to
avoid perforation of the floor siab and conse-
quent leaks and flooding due to accidents in
later years.

This system is commonly used in research
buildings with only one or two stories or
where a single research floor is inserted in a
multistory building primarily designed for
other than research purposes. Designs employ-
ing exposed utilities are ideal for two-story
or one-story-and-basement buildings where
economy of construction is a major considera-
tion.

1. Advantages

Excellent flexibility

Low first cost

Low modification cost

Low replacement cost

High net to gross area stliciency
Modifications do not interfere with
conduct of work in adjacent modules

2. Disadvantages

Requires increased ceiling height for
same clearance

Limits installation of wall cabinets
Increased cleaning (maintenance) costs
Requires independent type of air duct
ingtallation and drainage system
Unsightly

The Utility Floor Distribution System This system
probably provides the maximum of flexibility
and capability in research laboratory struc-
tures. Ut a8, conaisting of the duct work and
the plumbing systems, are in separate floors.
From the suppiy, the service mains and truck
ventiiation ducts are brought to each individual
utility floor by means ot a centrally located
vertical shaft or tower. Then distribution ia
made laterally on each utility floor with final
distribution made by pensetrating the floor
below or above to service the research labora-
tory areas. Although this system has aimost
unlimited flexibility, its cost is high and it has
an extremely low net gross area of efficiency.
This system is primarily suitable only to multi-
story buildings and is not 8 good selection tor
one or two stories.
1. Advantages

Excellent tiexibility to any portion of room

Low modification cost

Low replacement cost

Modifications do not interfere with

conduct of work in adjscent modules

May be used with up-teed at every fioor

or may be combined with down-feed and

located at every third floor

2. Disadvaniages
Very high first cost
Low net to gross area efficiency

Plumbing Systems

A plumbing system for the hesith research lab-
oratory should be guited to the type of utility
distribution system selected.
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Fig. 5 Four plans by Walter Kidde Constructors, Inc. showing diffsrant basic methods of organizing an industrial

laboratory.

Scope This discussion is limited to the piping
systems within the laboratory building. Cri-
teria for outside utility piping, water and sew-
age piants, and pumping stations are not in-
cluded.

Flexibility snd Capabilty Here again design in-
corporating long-term flexibility and capa-
bility is important. Focusing on the needs of
individual laboratories or investigators leads
to emphasis on the service piping or small
services of various sinks and case work.
Future revisions to such a system usualily in-
volve removal of the custom-provided service
lines and either a relocation or resizing of the
trunk mains in the building—s very expensive
procedure.

The desirable approach is to determine
plumbing service requirements either by floor
or by large zones and to provide s trunk or a
main distribution system that will reach all
portions of the building. This should be sup-
plemented by brsnch lines available to sll
rooms and spsces within the structure. Rooms
and laboratery equipment can then be con-
nected by small-sixe service piping to the
nearest available branch drain bent or pres-
sure service pipe.

As an exampla, plumbing stacks can be
located to provide dresinage capability within

10 ft of every square foot of the building, or
plumbing vents and drains can be designed to
provide drainage service within 20 ft of every
square foot of the buiiding.

Standardized iaboratory services such as oxy-
gen, vacuum, compressed , hot and coid
water, and gas shouid be designed so that the
lines can be iaid in psrallel with 8 minimum
of joints and elbows but appropristely equipped
with vsives to permit rearrangement of
individual spaces without shutting off iarge
areas of the building.

Code Requirements it is assumed that locsl gov-
erning codes will be followed. The following
nations! codes may also be used for guidance:
The American Insurance Associstion (formerly
NBFU), The National Fire Protection Associs-
tion, The American National Standsrds Asso-
ciation, The American Gss Association, The
Nations! Piumbing Code, snd the American
Water Works Association.

Functional Design Considerations

Genaral The long-term capability snd flexi-
bility of the plumbing system requires special
attention to the aspects discussed below.
These considerations require that the piping
follow s modular layout and, to a certain extent,
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limits the configuration and location of in-
dividual spaces as later defined by partitions.

t. Typical central services should be pro-
vided by means of vertical risers, horizontal
mains, and individual room runouts, sizing the
pipes in a manner which will permit, as far as
possible, independent supply and control to
various floors, zones, and/or individual rooms.
This design approach should result in a repeti-
tive and standardized (grid) arrangement of
the risers, mains, and major branches.

2. Piped utilities should be accessible to
Permit extending the systems as required by
future changes in research programs. Service
pPipe runouts (capped off when not used
initially) at regular intervals in service shafts
or cores will ensure maximum accessibility
for future connections with a minimum of
disruption to research programs in adjacent
spaces.

3. To provide for future needs, the central
service systems should include space for ducts
and piping not initially required, pipe size
which permits increased flows to meet larger
demands, and adequate space to permit normal
maintenance and repair.

4. Piping material should be selected on the

basis of the properties required to maintain the
quality of the flow material or to withatand cor-
rosion or erosion by the various materiais to be
transported.
Horizontal Mains and Vertical Stacks Pipe mains
and stacks may be run exposed or concealed in
pipe chases or utility corridors. Pipe chases
and utility corridors should have dimensions
which will ensure properly spaced pipes and
provide access for maintenance personnel. The
chases and utility corridors willi usually in-
clude air conditioning ducts and electrical
conduits. The optimal arrangement of pipa
spaces would provide utility mains adjacent to
each health related space, so that the service
to each laboratory would not be dependent
on service to other spaces. The utility corridor
Jocated between rows of Isboratory spaces
wouild meet this criteria.

Pipe Runouts to Laboratory Space Satisfactory meth.
ods of installing runouts from vertical stacks and

horizontal mains are overhead on exposed ceiling
or behind laboratory casework and supported
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from the partition walil. Mains and risers located
near nonlaboratory space should be provided
with capped or plugged tees for ease of future
connection.

Pipe Sizes in Mains and Risers The selected pipe
sizes should include a factor for increased
future usa of the various gravity and pumped
systems. For sanitary waste pipe, an antici-
pated increase of approximately 5 to 10 percent
flow may be met by initially selecting the next
larger size of pips. Pumped services may meet
future increased demand flows by an increass
in pump hesd, while staying within acceptable
pipe velocities.

Central Services Required Use of utility services
will vary according to the department served.
To provide greater flexibility, all laborstories
should have air, vacuum, water, and gas ser-
vices at ail work areas.

Sanitary Piping System

Venting Each fixture should be back-vented
into a circuit or loop vent in 8 manner pre-
scribed by code. Locating plumbing fixturesa
in "peninsula’” casework is not recommanded,
because of the difficulty in getting proper back-
venting of the fixture.

Pipe Materials Ordinary galvanized iron or
steel should not be used in waste pipe from
laboratories intended for research in biology
and chemistry, whers concentrated acids may
be accidentally or improperly discharged into
the sanitary waste system. Acid-resisting
piping matarials should be used in all drainage
systems serving laboratories in which acids
will be used. A separate acid waste system
may be necessary for areas of the building
where large volumes of acida are used. This
system should empty into a neutralization and
dilution sump prior to diacharge into the sewer.

Domestic Water Supply System

Sources of Water Suppiy Municipal or corporation
supplies are usually preferred to other sources.
A private supply of water is recommended
only where public water is not available or it
is impracticable to extend service to the site
of the laboratory building.

Water Treatment A chemical analysis should
aiwaya be obtained. Treatment of cold water
supply is usually not necessary when the water
is obtained from a municipality or from a util-
ity corporation. Water softeners of the Zeolite
type are recommended when the water has a
temporary hardness of 10 or more grains per
gallon, or a totai hardnass of 18 or more grains
per gallon. Boiler feed water softeners are
recommended if the temporary hardness is 4
or more grains per gallon.

Interior Water Piping

1. Location of Mains The water supply
system should be distributed throughout the
building and the mains should genarally run
near the ceiling of the lowest story.

2. No Cross Connections Cross connec-
tions between water supply piping and waste,
drain vent, or sewer piping should be strictly
prohibited, whether the connection is direct
or indirect.

3. Backflow Protection of Water Piping
System Water distribution systems must be
protected against backflow [the flow of water
or other liquids into the distributing pipes
from any other source(s) other than its intend-
ed snurce]. Water supply connections or out-

1161




Industrial
~ RESEARCH LABORATORIES

lets to plumbing fixtures, tanks, receptacles, or
equipment should be protected from backfiow
as follows:

a. The preferred method is by means of an
approved air gap, as specified in American Na-
tional Standard A40.4-1942.

b. Where it is not possible ta provide a mini-
mum air gap, the supply connection should be
equipped with an accessibly located backflow
preventer (nanpressure type vacuum breaker) in-
stalled beyond the last contral valve in compliance
with American National Standard A40.46-1943.

c. An alternate approved method is the use
of an industrial water system to serve all labora-
tory work areas. This distribution system must be
independent of the potable domestic system. This
can be dane by connecting the industrial water
main to the building service line at the point of
entry inta the building, beyand the paint of can-
nection for the potable water and with a suitable
backflow preventer inserted between the paints
of patoble and industriol woter system connec-
tions.

Distilled and Demineralized Water

Quality of Water The quality of the water re-
quired in health reloted spoces will determine
whether distilled ar demineralized water shauld
be distributed thraugh a central piped system.
The analysis of lacal water characteristics wili
help determine if demineralization alone will
produce water of the desired quality. Where de-
mineralization alone will not suffice, distillation
is required.

Size of System Stills and storage tanks shauld
be iarge enough to ossure an adequate daily
valume of water. Still size can be determined
on the basis af o continuous 24 hour operation
of the still and the provision of odequote starage
tonk copocity. The system shauld be designed
so that part of it can be shut down for servicing
without cutting off the entire system. -

Location of Stilis Stilis ond demineralization
equipment should be located at on elevation
within the building sufficient to pravide gravity
flow to the outlets in the piping system. Mechani-
colly pressurized systems ore nat recammended,
since the pump ond fittings may intraduce impuri-
ties into the high quality water.

Materiols of Construction ‘‘Black™ tin (purity in
excess of 99.9 percent tin) is recammended anly
when ultrapure woter is required. Other materials
which have been successfully used alane or os
lining in tonks and piping are plastics, gloss, alu-
minum, or stoinless steel. The selection of a partic-
viar distribution piping and starage tank material
must be based on woter purity and contominatian
studies, previaus experiences, and cast analysis.

Fire Protection

The requirements for standpipes and/or partable
fire extinguishers are set forth in applicable lacal
or natianal codes. Where the fire hazard in iabo-
ratories and ancillary spaces is above normal,
an automatic sprinkler system or automatic detec-
tors should be installed. Where the appiicatian
of water by usual methods would be harmful or
dangerous, an automatic or manual protective
system should be installed, to suit the clossifica-
tian of fires from which protection is needed.
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Gas Piping

Design Al gas piping shouid be designed in ac-
cordance with NFPA Standord No. 54, Instaila-
tion of Gas Appliances ond Gas Piping. These
lines should be sized to provide for expansion
of the service and to maintain odequate pressure
at the workbench. In general, gas piping should
not be run in trenches, tunnels, furred ceilings,
ar other confined spoces where leaking gos might
coliect and cause on explosion.

Piping Materials Gas service pipe from the
street to the building should confarm to the regu-
lations of the local gas company. Gas piping
inside the building should be black steel with
malleable -iran - banded fittings.

Valves Gas piping should have o shutoff vaive
just inside the building and ot other points where
it would be desirable to isolate certain sectians.

Compressed Air and Vacuum Systems

Air Filters and Driers Compressed air must be
of high quality—substantially free of oil, impuri-
ties, and water. Centrifugal compressars are ardi-
norily used to provide oil-free air. If o small
amount of oil is acceptable at points of use, a
moin oil separotor with additional separators at
the using equipment will be odequate.

Air driers are required when moisture will create
difficulty in laborotory instruments, or where com-
pressed air piping may be exposed to freezing
temperatures. Where lobaratary requirements do
not dictate dew points belaw 40°F, the dryness
requirements can be achieved by the use of refrig-
erated water or direct exponsion refrigeration in
on aftercooler. The oftercooler may be air-coaled
in the case of small compressors.

The pressure required at the workbench need
not exceed 40 psig ond flow requirements of 5
scfm ot every station. The compressor pressure
is based upon the needs of the equipment requir-
ing the maximum pressure at point of use.

The vacuum requirements at the workbench ore
5 cfm at 28 in. Hg at eoch service outiet. Receptor
jars must be used between the equipment ond
the vocuum outlet, to prevent liquids and solids
from entering the vacuum system. The air dis-
charged from vocuum pumps should be exhousted
outdoors, to prevent entry into the equipment
room of toxic or lommable solvents.

Pipe moterial may be either copper or golva-
nized steel with threaded malleable.iron fittings.

HVAC Systems

Heating, ventilatian, ond air conditioning (HVAC)
account for 25 percent to 50 percent of the cost
af o health research focility. The design and func-
tioning of the HVAC system should be cansidered
very early in the plonning process. Such early
planning will avoid the extra expense and less
satisfoctory results obtained when HVAC engi-
neering is limited to the inflexible confines of ar-
chitectural design in progress.

The heating requirements of a heolth research
facility do not differ significantly fram those of
a conventianal commercial building, and have not
been discussed here.

Electrical Supply

The power demand of laboratory instrumentation
added to that of the building itself—far light,
air conditioning, ventilating fons, etc.—makes the

provision of electric power, ond its distribution,
of key importance in the planning of o heolth
research facility.

Flexibility ond capability in this cose means
more thon plonning excess capacity for future
needs. When electricity stops everything in the
laboratory is offected. Emergency sources of
power must be provided, and a system of priori-
ties set up to determine which functions will have
first call on the emergency power supplies.

LABORATORY PLANNING

Lobaratory planning is generolly regarded as one
of the most difficult assignments with which an
architect con be confronted. It involves the devel-
opment of a layout to meet an exacting set of
conditions, ond the integrotion of complicated
engineering services.

It is essentiol that the module and layout of
the individuol laboratories be considered in detail
before even preliminary sketch pians are pre-
pared. This con best be done in the following
sequence.

Module

A module of 10 ft is recommended; this is the
distance from center to center of two peninsular
benches, and it is based on o bench width of 5
ft with a space of 5 ft between. in a one-module
laboratory it is the distance between the center
of one partition ond the center of the next; it
is based on a woall thickness of 4 in, o bench 2
ft 3 in wide on one side and a table 2 ft 6 in
wide on the other—to give a spoce between of
4 ft 11 in. Generolly an entirely satisfactory ond
clean-cut loyout can be planned with the 10-ft
module, but if it is necessary to hove greater
fiexibility (i.e. rooms 15 ond 25 ft wide), then
a module of 5 ft must be used. Of course, the
module is dependent on the width of the benches
and the space between them. The most convenient
metric equivalent is o 3-m module.

Width of Bench In chemistry loborotaries, the
generolly accepted width of benches fitted with
reogent shelves is 2 ft & in for wall benches ond
5 ft for peninsular benches. In physics loboroto-
ries, widths of 3 ft and 6 ft are sometimes pre-
ferred, with o wide shelf for electranic equipment.
in some laboratories, o bench width of 2 ft or
2 ft 3 in is adequote. Where solid timber tops
ore used, the considerotion of width in relatian
to cost is relatively unimportant, but where sheets
of some material ore being used, the width should
be considered in relation to sheet size so that
woste is reduced to a minimum.

Space between Benches As building costs rise,
it is to be expected that the distance between
benches will receive closer scrutiny. Same reseorch
labaratary planners maintoin that the increasing
use of mabile equipment justifies the adaptian
of a 4-ft space. If it is odopted, then in a building
200 ft long it means the loss of ane 2-madule
labaratary; conversely, a decrease fram 5 ft to
4 ft 6 in means a goin af one 1-module laboratory.

The distance should be determined by cansider-
ations of convenience and safety, i.e., one person
should be able ta pass anather (working at the
bench} comfortably and without risk of collision

Reproduced from Practical Loboratory Planning, by
W. R. Farg (1973), by Per of Applied Science
Publishers, London, England.




if the latter should step back unexpectedly. Expe-
rience has shown that 4 ft 6 in to 5 ft is ideal;
4 ft is cramped. It must be admitted that there
are loboratories in which one man works between
benches separated by os little as 3 ft 3 in, but
such @ small space should certainly not be thought
of when planning a new laboratory.

In student and routine laboratories where there
is less bench space per persan and often two
people will be working back to back immediately
opposite each other, the space between the
benches should be greater than 5 ft so that there
is room for others ta walk down the center.

Layout of Laboratory

Having established the module, it is naw neces-
sary to settle the size ond position of laboratory
offices, the depth of laboratories and the position
of service lobaratories, fume cupboards, and ser-
vice ducts. All of these are vitally importont in
themselves, and of course they actually determine
the type of layaut which is ta be adapted. Let
us consider each of these items.

Laboratory Offices There are mony scientists still
alive taday who have worked in laboratories
where offices were not provided; the lucky ones
hod tables in the laboratory and the others just
shifted some equipment off the bench to make
space for report writing. Far a number of years
now, it has been standord practice to provide
every scientist with an office; it is quite usual
to provide individual offices far senior technical
officers also, whilst labaratory assistants are ex-
pected to share offices or have writing spaces
provided for them in the laboratories.

The best location for laboratory offices is al-
ways a controversial subject. Are they to be within
the laboratory, adjoining the laboratary, on the
opposite side of the corridar, or grouped in a
separate part of the building? is it essential for
alt offices to be on an external wall?

Same senior scientists consider an 8-ft by 6-
ft office within the loboratory entirely satisfoc-
tory. These people spend most of their time actu-
ally working in the laboratory and the closeness
outweighs the advantages of greater privacy and
silence in a larger office across the corridor. In
any case, for report writing it is much mare satis-
factory to use a carrell in the library. The internal
office shown in Fig. 1 hos a 6-ft by 2-ft 6-in
table with bookshelves above and a fifing cabinet
beneath. This loyout has the odvantoge that the
full length of the building is available for labora-
tories and, with an aff-center corridor, the service
laborataries can be conveniently focated along
the apposite side.

Offices which adjoin laborataries also have the
advantage of closeness and they can be larger
than the internol office—one dimension is fixed
by the module of 10 ft—but they do hove the
disadvantage that they use the more expensive
serviced area. The alternative is to provide offices
along the unserviced area an the opposite side
of the corridor, but many scientists consider this
separotion fram the labaratory undesirable, and
the further the offices are from the laboratories,
the more serious this becomes. in the cose of
offices grouped on another floor, the scientist may
even think twice before making the effort to get
to his laboratory.

Some scientists cansider 10 ft by 10 ft an abso-
lute minimum for an office, and others argue
strongly for 10 ft by 12 ft, or even 10 ft by 14
ft. Certoinly, when the affices are along one side
of a corridor, a depth of 14 ft makes it possible

to get @ more sotisfactory layout for stairs, toilets,
etc.

For large projects, it is necessary to consider
laboratories on both sides of the corridor; in this
case, offices must be either in (or odjaining) iabo-
rotories or grouped in a seporate wing of the
building. For still larger schemes, the dauble-width
layout provides the best solution.

Details of the various positions of offices are
shown in Figs. 2, 3, 4, ond 5.

Depth of Laboratorisn Over the last 40 years,
the depth of laboratories has increased from
about 16 ft to 24 or 25 ft, with some going to
27 ond even 30 ft. This has resuited in a befter
utilization of space and, as the span is within
economic limits, the additional area is obtained
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at g lower cost per square foot. For the standard
type of peninsular bench layout, o cleor depth
of 24 ft is recommended. '

Service Loboratories These laboratories are ei-
ther planned to be integral with the laboratory
and laboratory office unit or they are provided
on the opposite side of the corridor; again, the
various positions are shown in Figs. 2, 3, 4, ond
5. Much of the equipment housed in these rooms
is expensive ond therefore it must be shared; it
follows that this equipment must be located so
that it is convenient to the maximum number of
staff.

Fume Cupboards The risk of accident is greater
in o fume cupboard [hood] than elsewhere in the

”
-t
—
~—

' d
. h i s
" . : — 1
M T
rol ‘ . .
[ | ’ '
5 - L ' ‘ l .
N Seclion
through
' - sink
4
i 17
! .
e o
v Tg A gL
——
=
1 c ‘
R 3
‘ 4
, -~
2 Seclion through desk
10!t module TN T, 7 111 hinged
. i \/ S panet
Ve

pos 2-drawer siee)
thing cabinel
\\

Citice e
7

Storage cupbogrds N

Laboratory )

:A 3 door

Ottice
81t 610 x 611

N L== e
Ciear glass above It 6in
including doo?

31 9in

Fume
cupboarg -1

F1 [",'1

Knoch-out
escape pan
M 2n

Fig. 1

Layout of a three-module, 30-f by 24-ft laboratory.
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laboratory; so, for reosons of safety, one should
not be located where it will block an exit. Of
course, if there is on alternative exit fram the
laboratory, this difficulty does not orise.

Fume cupboords require an exhaust duct with
o diameter af from 8 to 12 in. Prefergbly the
duct should connect from the top center of the
cupbaard and rise vertically ta dischorge the
fumes abave the roof. This does nat present o
problem in a single-story building—except, per-
haps, when the architect insists on some symmetry
in the positions of the outlets on the raaf. Haw-
ever, in a three-story building, the pasitian of
the fume cupboards and the space required for
exhoust ducts become mare invalved; if, in the
preliminary planning stage, time is spent working
out these details, it will obviate later troubles
such os horizontal ducts which ore too long or
riser shofts which are taa smail.

The installation can be simplified by having
the laboratories requiring the most fume cup-
boards on the top flaor; quite often the entire
ground-floor space can be allotted for rooms and
loborataries without any fume cupbaards.

Service Ducts The mechanical services are a ma-
jor feature of any laboratory ond, in order ta
achieve gaod design, location, and accessibility,
they must be given a lot of thaught. In some
loboratories the installation will involve three or
four pipes, and in others there might be six or
more.

For benches serviced from the external wall,
there should be horizontal and vertical ducts with
removable covers. For benches serviced from the
corridor wall, it is necessary to have a vertical
duct accessible from the corridor. In some lobara-
tories—especially if island benches are being
used—the service pipes are reticulated in the
space between the floar slab and the removable
ceiling. This system does have the disadvantage
that it requires many holes through the floor and,
in the event of flaods, these will cause trouble
in the raom below; also, repairs and alterations
seriously disrupt work in the laboratory and, what
is worse, it is somebady else’s laboratory! Never-
theless, this system is preferable to the use of
ducts in the floor becouse, even at high cost, it
is quite difficult to get a cover which is removable,
serviceable, rigid, neat in appearance, ond per-
fectly Aush.

For large projects where the doubie-width fay-
out has been adapted, a service corridor is the
obvious solution because it provides excellent ac-
cessibility to harizantal and vertical pipes and,
in addition, space far fume cupboard exhaust
ducts and miscellaneous laboratary equipment
such as pumps.

Type of Bench There are three types of bench—
peninsular, island, and wall. As the names imply,
the peninsular bench projects from the wail and
the island bench is free-standing.

With the greater depth of laboratories, the
use of peninsular benches af right angies to the
windows has become almost mandatory. They are
preferablie to isiand benches because the installa-
tion of services is easier and less costly, and there
is minimum shadow when they are fitted with
reagent shelves. Mast laboratory workers will no
longer argue that the extra space required to
give access to four sides of an island bench is
justified.

As a general rule, wall benches under windows
should be avoided; facing the sun in front of
windows on the east and west elevations makes
working conditions quite intoleroble. For windaws
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facing north, screening the low-ongle sun in the
winfer is not afways satisfactory; even with south-
facing windows, glare can be a prablem. Wall
benches between peninsular benches create inac-
cessible pockets on either side and, for this reason
also, they are nat recommended.

Whether it be o ane-, two-, or three-module
laboratory, the combinatian af peninsular and
wall bench at right angles to the external wall
produces the simplest layaut. The one-madule lob-
oratory provides the mast wall space per unit
areq; the three-madule laboratory has the widest
applicatian because in many cases it accomma-
dotes the optimum number of staff to share equip-
ment and fadilities.

Detoils of a layout which has been used quite
extensively are shown in Fig. 1. This loyaut can
be adapted to meet o wide range of conditians—
far example, one or both of the offices can be
amitted, the number and type of bench units and
service autlets can be varied, the reagent shelves
can be redyced in length or omitted, or one whole
bench con be omitted to leove space for equip-
ment or a rig for setting up apparatus.

laborotory | have visited, | was interested fo see
a brightly colored landscape hanging on the wall
af an internal office; in onother—a physics labo-
ratory-—many of the staff have warked quite hop-
pily for years in bosement rooms; in yet another
which has windowless laboratories and affices,
the Director told me that, after 12 years’ occupo-
tion, ‘early apprehensian that o clased-in feeling
due to lack of autside windows woulid be a prob-
lem has not materialized.’

labarataries without windows are shielded
from the sun and external temperature variations,
and it is possible to get much more accurate tem-
petature control; another asset is more wall spoce.
My impressian is that windowless laboratories
(and, to o lesser extent, windawless offices) are
likely to be accepted more readily in the future.

Width of Corridors Factars which determine the
width af corridars include the amount of troffic,
the length of the building, and whether the doors
open in or out; in overseas loborataries it is usuol
for doors to open into the corridors. Refevont
details regarding five laborataries are:

Width of Length of
Loborotory corridors building Doors

Abbott 64 224 ft Single, 3 ft wide, opening out, serving rooms
one side only

Battelle 7 H6in 276 H Single, 3 ft 3 in wide, opening out

Bethiehem 7 6 315 # Double, 2 ft 10 in ~ 1 ft wide, opening out
from laboratory wall of service shaft at which
point the corridor is 12 #t wide

Hoechst 61t 6in 328 #t Single, 3 ft 3 in wide, opening out from labora-
tory wall of service shatt at which point the
corridor 1s 9 ft 9 in wide

Nationai Bureau 7 ft 385 ft Double, 3 ft — 1 ft 6 in wide, opening out

of Standords

from laboratory wall of service shoft ot which
point the corridor is 12 {1 wide

Prototyps Loboratory or Bench For large proj-
ects, it is q very good idea to hove o prototype
jaboratory, and for small schemes ot least o proto-
type bench. [f these are to achieve their reol
purpose, they should be complete with services
and accurote to the smallest detail. Most scientists
can read plans very well; however, there ore al-
ways some who con't visualize the finished prod-
uct, and for them, and for the builder and his
subcontractors, a prototype is o greot help. Invari-
ably, ofter examination and discussion, some im-
provements or economies are effected. Also, when
a pratotype is available for inspection by tender-
ers, its cast can be offset by more accurate esti-
mating.

Windowless Laberatories and Offices Given a
choice, most people wauld prefer to work in a
laboratory which has windows; if is very pleasant
ta be able to look out on a garden or landscape,
or even o get a glimpse of the sky. There is a
prejudice against working in rooms without win-
dows because it is thought that they create a
sensation of being confined. The objection to this
feeling of lack of contact with the outside world
can be partially overcome if it is possible to ‘look
out if you want to'—for example, in some double-
width laboratories, the door to the internal labo-
ratory is opposite the door of the external office,
and both are in line with the window; the doors
have clear-giass top panels. In one windowless

There is very little traffic in the corridors of
reseorch laboratories, and in Australia, where the
doors generally open into the laboratories, a
width of 5 ft & in is adequote; furthermore, the
norrower width helps to prevent the motley collec-
tion of refrigerators and cupboards which so often
are lined up along one or both sides of the corri-
dor. Nevertheless, 5 ft 6 inis an absolute minimym
and assumes that there ore no projecting columns;
if the length of the building exceeds 200 ft, this
width should be increased slightly to be visuolly
occeptoble.

Adoption of a Bosic Laboratory Layout Every ef-
fort should be made to develop o basic layout
which is standord throughout the building. This
is not eosy because on every job there is generally
at least ane scientist who, without any real justifi-
cation, insists that his office or bench should be
in o different ‘position, ond he will advance rea-
sons why his idea of fayout is necessary for same
particulor investigatian. !t he wins his argument
and his laboratory layout is nonstandard, it so
often happens that the project stops, or he leaves,
and it is almost certain thot his successor will
require a different layout. On the other hand,
there are some situotions where it really is neces-
sary to meet particular requirements, but these
can and should be met by variations within the
basic layout.

The establishment of a basic layout requires
same firm decisions by the officer in charge, and
these must be applied with a certain amount of
ruthlessness if this proves necessary.
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Fig. 2 Off-center corridor layouts, showing the reiative positions of labaratories, service laporatories,

and offices.

Layout of Building

Whilst the planning af each laboratory building
has its individual prablems, the range of layauts
can be narrowed to a few which have been found
satisfactory. Depending on the size of the project,
the type of work, and the space available, any
one of the foilowing can be recommended.

Off-Center Corridor This layaut has wide appli-
cation for reiatively smail schemes—for instance,
from a single-story building 100 ft long to several
two- or three-story buiidings apvout 200 ft in
fength. It has the great advantage that all the
laboratories can have a south-focing aspect, ond
the twa room depths provide fexibility in plan-
ning. Four variotions of this loyaut are shown
in Fig, 2.

Cantral Carridor  This layout is more suitable for
larger schemes. it hos the advantage that the
grouping of loboratories is more compact because
they are on both sides of the corridor. Also, os
the same width cornidor is serving a wider building
thon in the case of the off-center fayaut, it pro-
vides @ greater assignable space. However, it
does mean that haif the ioboratories have a north-
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facing ospec:,

Two vonignons of this layocut are
shown in Fig 3

Double Carridor
terrelotionship bet
fice, and service

This layout provides a good in-
ween lobaratary, loporatory of-
ioboratory, and t sometimes
Zﬁfr‘s thg best solution when the width of the
ulding is fixed within certain limits. It hos the
advantage that, o the

ke ervice igborglories are
wingowiess

- 't is eosier 0 omntan accurate rem-
pero'uve.con!rol; ‘N many coses, the absence of
natural light is an gggey [See Fig. 4

;.rYicn Corridor  The double-width layaut shown
in Fig. 5 is especiolly surtable fqr lorge schemes
As laboratory services became mare complex ona
temperature control more critical, it i lnkely‘ that
this type of layout will be mare widely gecepted.
The increased areq at one levei contnbutes to
more efficient aperation because the scientific
staff are brought closer tagether and the sharing
at eguipment is faciiitated.

Assignoble Ares The gross area 1y the overall
area of *he building, the assignoble urea s the
actual oreo of usable space, and the difference
is the combined area of entrance halls, carridors,
stairs, toilets, ducts, and wall thicknesses. The
‘use factar' is the ratio of assignable area 1o
gross orea, and it ronges from apptoximately 50
to 70 percent.

The best utilization of space is abtained by
having one corridor serving raoms on both sides.
For example, in the simpiest type of three-story
building with minimum entrance hail, a 5-ft 6-in
corridor with 24.-ft deep iaboratories qiong one
side ona 14-ft deep service iaboratories alang
the other:

Gross area
Assignable area
Laporgtories
Service igboratories (ailowing five moduies ‘or stairs,
toilets, elevators, and cuc!si
4762

== =71%
Use factor 9ea7 1

201 < 47 9447 12
196 # 24 4704

6762 13
147 4 14 2058

Laborgtores

[ S

]

Service
laborateries

g ?’;"E Dtfices

Fig. 3 Central corridor layouts, showing the relative positions of laboratories, service {aboratories, and

offices.

Chbyviausly, a corridor serving rgoms on one
siae anly, or two corridors serving three rooms,
decreases the ratio of assignable to gross orea
and therefore increases the cost.

Floor Space per Person The space required by
scientists varies greatly. Most require a labara-
tory, a loboratary office, and access to several
service loboratories, but quite a number need ad-
ditional focilities such as glass-houses, animal
pens, or large areas for pilot-piant investigations
or the preporation and storage of many hundreds
ot :pecimens. Then ogoin, some scientists use
aquipment which is small and commercially avail-
able, whnilst others must have large equipment
wnich often has to be specially designed and
fabricated in warkshops on the site.

Bench Space per Person One measure of gaad
laboratory accommadation is adequate bench
space. The loyout shown in Fig. 1 provides 42
lineal feet of bench; this represents 15 lineal feet
per person far four {with a maximum of five) per-
sons. A bench length of 12 to 15 ft per person
is a generally accepted standord, and an uninter-
rupted length is preferable to severol short
lengths.
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Fig. 4 Double-corridor layout, showing relative positions of laboratories,
service laboratories, and offices.
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WAREHOUSING AND STORAGE

Warshousing Warehousing is the
storage, and delivery of goods.

receiving,

Recsiving Receiving is the acceptance of gooda
with a degree of sccountability theretfor.

Storage  Storage is the satekesping of goods
in a warehouse or other depository.

Delivary Delivery is the transfer of goods to
transportation carrier or customer.

Distribution Distribution is a function of ware-
housing which inciudes the preparation and
delivery of goods according to plan or special
order.

General History

Modern werehousing has progressed in recent
years to a8 point where old warehouse struc-
tures are costly to operate. The old-type ware-
house buildings uaually do not have sufficient
floor-load capacity in the upper tloors and do
not allow the adoption of economical storage
methods in the receiving and shipping areas.
The emphasis todsy is on the maximum use
of the “cube” rather than the square foot of
warehouse space, on distribution rather than
storage, and on power handling equipment
rather than hand labor.

The design of a warehouae should be based
upon the most economical methods of ma-
terials handling. High stacking, with minimum
use of aisles, is the keynote of maximum *‘cube”
utilization. Modern warehouse deaign generally
includes clear spans ranging from 60 to 100 ft,
roof elevation sufficient to allow 18 to 20 ft
(and higher) stacking height, and shipping and
receiving sreas located at box car or truck
level.

Fundamentals of Modern Warehousing

One-Story-Type Building (Fig. 1) The study of
multistory vs. one-story warehouses is complex
and requires a complete enginaering survey.
The factors for conaideration are partially listed
herewith.
One Story:

1. Low-cost ground advisable

2. Availability of land for expansion

3. Less time for erection

4. Less area lost—sidewalls,
elevators, stairways, etc.

5. Adaptability to long-span construction

6. High floor loads .

7. Greater Hexibility for layout changes

8. Greater handling efficiency possibile

9. Supervision sasy and etfective

10. Maximum use of daylight and natural
ventilation

11. Hazardous areas easily isolated
Two (or More) Stories:

columns,

William Staniar, M.E., Editor-in-Chief, Plant
Engineering Handbook, 2d ed., McGraw-Hill
Book Company, New York, 1959.

1. High cost of ground

2. Limited area for site

3. Natural topography may permit entrance
at different levels

4. Ease of expansion if foreseen

5. Fioor load may be limited in upper
lovels

6. Product stored and handling equipment
should be light in weight or amall in bulk

7. Handling distances reduced with gravity
flow

8. In some locations, less dirt and better
ventilation on upper floors

9. Lower heat loss through roof

In general, the overall economic evaiuation
of the one-story warehouse indicates a lower
investment per cubic foot of storage space.
The low-coat types of roof construction and
the reduction of steel and masonry for addi-
tional floors are the significant cost-reduction
items. Another major point of concern is the
demand for increased floor-load capacities
to support industrial truck equipment and
heavier unit loads.

Flexibility of Layout and Equipment Flexibiiity of
storage aliocations is obtained by the installa-
tion of minimum permansnt storage aids. This
can be accomplished by providing bolted-up
types of pallet racks, bing, or shelves. The use
of pailets and pallet pattern selection guides
should provide the maximum cube utilization
as well as stability. The large-size pallets are
usually economical for warehousing opeara-
tions.

Shipping and receiving areas should be de-
signed for two-way operation over the same
platform whare possible. The main aisles of
transportation within the warehouse should
allow the passage of materials handling equip-
ment in both directions.

Efficient material movement is best obtained
by wheeled vehicles in a warehouse of peak
demands. Goods can be stored or accumulated
prior to shipping during off-peak periods.

The versatility of the fork truck and package
conveyor is responsibie for their wide accep-
tance. Fork trucks are made especially adapt-
able with a variety of attachments for special
purpose handling.

Selaction of Wareh Materials Handling E

The proper seiection and use of materials

handling equipment is an important factor to

initiate and maintain warehouse operation

efficiency. Warehouse design is often evolved

around a weli-engineered handling technique.
Typical bandling methods include the fol-

fowing:

1. Tow conveyor (dragline conveyor)

2. Paliet systems (skids, bins, racks, unit
ioads, etc.)

3. Tractor trailer and fork truck (wheeled

vehicles)

4. Overhead systems (monorail, bridge
crane, stacker crane, etc.)

5. Conveyors (vertical and horizontal

movemant)
Considerable emphasis has been placed on
narrow-aisle handling during recent years. The

Industrial
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narrow-aisle straddle fork truck with 100 per-
cent selectivity of goods in stock on pallet
racks has been much used. Space savings have
been particularly attractive with amall paliets
where right-angle stacking aisles have been
reduced in sBome cases to 6 ft. The aisle-apace
savings of the straddle fork truck are usually
offset by increased operating cost due to the
slow speeds in stacking and transporting
inherent in the equipment. Increased side
clearance between pailet stacks and the de-
crensed stability of the truck chassis for high
stacking heights are aiso items to be con-
sidered for overall evaluation.

When selectivity is not a prerequisite and
bulk storage is possible, the straddle-type
truck is less desirable on account of the clear-
ance required between storage rows. A later
design of the narrow-aisle type industrial truck
provides forks which retract the pallet load
within the wheelbase of the vehicle. Normal
pallet side ciearances can be maintained com-
parable to the standard fork truck. The front-
wheel diameter has been increased to reduce
floor wear experienced with the straddle fork
truck with small steel wheeis. The limitations
of narrow-sisle equipment as listed above
should not be overlooked in any warehouse
operation where high turnover of inventory is
required.

Tow conveyor systems have been installed
in many warehouseas and truck terminals
where order makeup or sorting operations re-
quire maximum flexibility.

Tractor-trailer trains have been utilized to
advantage where long horizontal movements
are required. With a fork truck loading pallets
on trailers and a second fork truck unloading
pallets at the delivery point, maximum utiliza-
tion of squipment is obtained. In this way,
heavy tonnage can be handled in minimum
time, or a tractor-train schedule can be set up
for repetitive delivery to various pointa.

Overhead bridge cranes require no aisie
space if the goods to be stored are handled with
special lifting devices. Paper rolls and other
large units are warehoused in this mannaer.
Monorail systems are used as a general
purpose method of handling bulky, extra long,
or heavy loads in congested areas.

The stacker crane is recommended for
evaluation when selectivity of pallets or unit
loads is required in narrow-aisle operation.
Maximum storage heights may be attained in
safety for maximum vertical-height utilization.
The hoisting mechanism is suspended from the
overhead traveling bridge. Recent comparisons
in warehouse floor-space raquirements indicate
that the stacker crane is more efficient then
the straddie fork truck.

Fixed-route package conveyors are usually
designed to handle a constant flow of material
of similar products. Cases, boxes, drums, bags,
etc., can be conveyed from production line,
through warehouse, to shipping plattorm with
minimum handling. Conveyors are usually
engineered for a specific size and weight of
product. A thorough study is required to selact
the most suitable and economical handling
system.
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