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nmoBUOTiOT

A2M0SPEEKIC OOMEOLS Hi USKSRIG BUILDINGS

*Phia report has Been prepared in response to a request 

from the office of the Director (Memorandum to Regional Director, 

Region Five, June 27, i960, transmitted to Superintendent,

Independence Rational Historical Park, July 13, i960). It is 

designed, in appliance with that request, to provide information 

on the use of atmospheric controls in historic structures which may 

he pertinent and helpful in establishing policies and guidelines 

not only for the Independence group hut also for important historic 

structures elsewhere in the Rational Park System*

Section I of this report briefly describes the various 

elements of atmospheric control and their relationship to problems 

of conservation.

Section H  deals with the experiences of museums in the 

use or non-use of atmospheric controls.

Section H I  deals with current use or senenB&oof atmospheric 

controls in historic buildings.

Section 17 contains suggestions for a general policy in 

regard to use of atmospheric controls In historic buildings adminis­

tered by the Rational Bark Service.

Section 7 contains re commendations in regard to the 

application of this policy at Independence Rational Historical Park.

Ehe writer is especially Indebted for assistance in pre­
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paring tilla study to Miss Anne Glapp, formar Conservator at 

Independence national Hletorlaal Park; Mr* Charles S. Leopold;

Mr. Balph Lewis, Chief, Branch of Museums, national Park Service; 

and to the staff member of the over 3® Institutions who contributed 

information relative to the problems of atmospheric control In 

museum and historic buildings*
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Section X

ATMOSPHERIC COMSOIS A H  CONSERVATION OF ANTIQUE FURNISHINGS
AND WORKS OF ART

The four ma^or types of atmospheric control are heating, 

cooling, regulation of relative humidity, and air filtration.

The necessity for heat in winter, even in a historic 

structure, is universally admitted. Heating hy historic means 

alone, such as open fires or stoves, is rarely attempted because 

of the fire hazards involved and because the results are seldom 

adequate In terms of visitor and personnel comfort. Most historic 

buildings, therefore, employ central heating.

Coe effect of beeping temperatures at a comfortable level 

in cold weather (68° * 72°) is excessive dryness of the internal 

atmosphere. The warmer the air the more moisture it takes to reach 

the saturation point, or, conversely, if the absolute humidity remains 

constant, raising the temperature lowers the relative humidity. Wood, 

leather and the natural fibers which go into picture canvases, fabrics, 

and contracting* A heating system without humidity controls tends 

to accentuate these stresses and thus accelerate deterioration of 

valuable' furnishings.

During the warmer months, when buildings are not artificially 

heated, indoor relative humidity in a non-air conditioned situation 

tends to fluctuate in direct response to changes in the weather outside. 

If these fluctuations are frequent and severe, the sensitive materials 

contained in wood panelling, furniture, fabrics, paper and prints are
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constantly sheeted 'to weakening stresses* In humid climates, 

moreover, extended periods of high (above 65$) relative humidity 

encourage mold ¿growth* Continuous exposure to the extremes and 

to rapid fluctuations In relative humidity are equally to he 

avoided If at all. possible*

An air niiiMnc system, with automatic relative humidity 

controls, Is the most satisfactory method of avoiding these warm- 

weather dangers* Combined with a comparable heating system for 

the cold months, it provides year-round protection against deteriora­

tion of perishable objects from the effects of uncontrolled relative 

humidity.

Contaminated air is the other great contributor to the 

gradual destruction of antique materials, particularly in large 

cities and industrial areas* The modern urban atmosphere contains 

many pollutants, Indudim smoke, dust, and various gases, such as 

sulfure dioxide, carbon monoxide, and hydrocarbons produced by 

vehicular exhausts and by coal, gas and oil-burning furnaces* The 

incidence of these contaminants varies from one locality to another 

and some are mere destructive to decorative arts materials than others. 

Probably the most harmful is sulfur dioxide which converts readily into 

sulfuric acid and attacks a wide variety of materials. "The corrosive 

effects (of sulfuric acid) are obvious in specimens exposed to the 

weather - building stones - or metals," writes H. J. Plenderleith in 

The Conservation of Antiquities and Works of Art (3-956), "tout a more 

subtle and equally damaging form of deterioration due, in the first
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instance, t© sulphur, dlcocide is to “be observed, is organic materials 

which have been exposed to traces ©f .the resulting acid over a long 

period of time.* She rotting of paper and textiles can often he 

traced to the action of sulphuric acid, sad it is this acid.»»that 

is so often responsible for the powdery, and decayed condition of 

old leather ~fc»ryVirM nga - w

Although the effects of this and other chemical pollutants 

are difficult to assess scientifically, because they operate slowly 

and,.in conjunction with other factors (such as unfavorable relative 

humidity conditions), there is no «juastion hut that "works ©f art 

can he most seriously affected hy pollution." (A. R. Meethsm,

Atmospheric Pollution. 1952, 22D.)
/•
It is important- to the protection of perishable objects, as 

it is t© the health ©f people, that polluted air he filtered as com­

pletely as possible before it.is circulated through an exhibition 

building. Shis can best he accomplished by Incorporating air fil­

tration into a system which includes both heating and cooling and 

tfcaas obviates the necessity of ©pening windows in the summer.

In summary, the elimination or minimization of the two 

greatest hazards to perishable museum pieces - uncontrolled humidity 

and atmospheric pollutants - can be accomplished on a year-round 

basis through a coordinated system of heating, cooling, regulation 

of relative humidity and air filtration. She efficacy of such a system 

was dramatically demonstrated in England during the Second World War. 

"In a large repository used during the war to house the British
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Museum and Victoria and Albert Museum collections (antiquities, 

books, textiles, prints, drawings, manuscripts, furniture, etc.) 

the aJafr' was controlled at the constant figures 60 percent R.E. at 

60° F*, and," Planderleith reports, "not a single case of dsterlora- 

tion was recorded in this respositoxy."

Section U

AMDSPHERIC CWROXS UT MUSEUM BUHDIHGS 

In order to gauge current thinking in the museum profession 

on the efficacy and importance of atmospheric controls in the conserva­

tion of decorative arts specimens, the writer submitted a questionnaire 

to thirty-seven (37) museums and restoration projects. Responses were 

received from, thirty (3) institutions. Of these, approximately half 

operate in non-historic museum structures and half in restored or re­

constructed historic buildings« £he former are discussed in this 

section and the latter in Section XU.

Of the museums reporting, four now have full atmospheric 

controls, six have something short of full control and four plan to 

introduce full controls throughout new or existing museum buildings* 

Eheir individual ecmmants are summarized below:

Rational Gallery of Art. Washington, D. 0.: Full 
air-conditioning, installed 1939-40 at a. cost ..of 
$1,000,000 to $1,300,000; annual cost of operation,
$190,000.

Frick Collection, Hew York (Ety: Full air-conditioning 
diTPf tig T^od^iiing, 1932-35; no cost estimates 

available for installation or operation*
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Museum of Modem Art, Hew lark City: Full air-eonditioia- 
lag la all gallery and storage area® j date and costs not 
given.

Freer Gallery, Washington, D.C.: Full air-conditioning, 
recently installed, no costs gives.

national Gallery, Londons Fall air-conditioning in some 
rooms, recently installed. (See Museum,., IT, 1957# 195“
200).

Victoria and Albert Museum, London: "modem atmospheric 
controls exist only in a portion of this Museum and... 
have very recently been introduced."

Isabella Stewart Gardner Museum, Bostons heat, regulation 
of humidity and filtration throughout, cooling only in 
part of building. Installation in 19%-59 at a cost of 
about $40,000, annual operation cost about $2,000.

Museum of Fine Arts, Boston: heat and filtration, regula­
tion of humidity (in storage), no cooling* "Any changes 
would be very expensive."

Art Institute of Chicago: heat, regulation of humidity, 
filtration, no cooling. "We hope to eventually have all 
of our storages and exhibit areas totally air conditioned."

Metropolitan Museum of Art, Hew York City: heat, cooling 
in "very fef areas," regulation of humidity "in some areas" 
including the American Wing, filtration in "all areas, 
different types." "A variety of small units have been 
added over the past 20 years,” using both permanent and 
portable equipment.

Smithsonian Institution, Washington, D. C.: plans to 
install full atmospheric controls in new Museum of History 
and Technology, as well as in new East Wing. (See Appendix A).

1*. £• Si Pont Winterthur Museum, Winterthur, Bel.: plans 
to install full atmospheric controls by 1962. Anticipated 
cost of operating system is $30*000 a year.

Pegmayivania State Museum, Harrisburg: plans full atmos­
pheric controls throughout projected museum building.

Illinois State Museum, Springfield: Hew Museum building will 
contain "a system to control dust, moisture and temperature 
throughout with special humidity and temperature control 
apparatus in the art storage rooms and in the art gallery."
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In regard to the effectiveness of atmospheric controls

in reducing the rate of deterioration of antique furnishings and

works of art« the museums were generally in agreement that they

were effective* Several comments follow;

"Although we have only a limited number of antique 
furnishings, we believe the air-eCBditioning equip­
ment has been of great importance in the preservation 
of the many paintings which the Gallery owns and of
S £ £  « W  C*"-« « 0̂  *  «.
"Elbe system] has been esctramdy effective" (Frick 
Gdlection).

"[The system has proved] generally effective"
(George L* Stout, Director, Isabella. Stewart. Gardner 
Maseum, Boston).

"A properly controlled system will unquestionably 
reduce the rate of deterioration of collection 
objects” (Wesley A. Adams, 1* F. Du Pent Winterthur 
Museum).

On the questten of obsolescence, the Art Institute of 

Chicago feels that its 1938 system, which does not include coding, 

is somewhat out-dated. The Frick Collection and the national Gallery 

are satisfied with their systems, installed respectively in 1932-35 

and 193SM*0* and foresee no danger of their becoming obsolete for a

Station Trr

atmqspiebig GOMBQIS m  KES20BIC BUILDINGS 

Fourteen eg@tud.es apeanting restart, or reconstructed 

buildings of historical Importance are considered in this section; 

Three of them have introduced full rcmtlaBlB into at least some of 

the buHdlngs in their charge, primarily for the protection of their
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contents* She others have introduced only partial controls* A 

summary statement on each of these agencies follows/

"Montieell©," operated by the Shomas Jefferson Memorial 

Foundation, Charlottesville, Virginia, is fully air-conditioned*

She system was- installed in 19f& at a cost of about $225,000 during 

the restoration of the building. It was designed by Wiley and 

Wilson and Installed by Waehter and Wolff, both firms of Richmond, 

Virginia* She writ®* visited "Montieell©" in March i960 to investi­

gate its air-conditioning. In general the system is unobtrusive to 

the eye, the vents being placed mainly over cornices and door-frames 

and in fireplaces* She Superintendent felt that year-round air- 

conditioning had cut the deterioration rate for the furnishings by 

about 50$* Soane difficulty has been experienced with the automatic 

humidity control system owing to mechanical troubles. Shis installa­

tion is regarded as a model by the Rational Srust:

Shis latest restoration of Monticell®, with its 
all-year atmosphere control, sets an unmistakable 
pattern for future projects in historical preserva­
tion* [states Robert 1. Baeriek in his article 
"Heating of Restorations," originally published in 
Progressive Architecture, August 1957, reprinted and 
distributed by the Rational Srust for Historic 
Preservation* See Appendix B]. She objective is not 
human comfort, but to delay the decay of the aged 
fabrics, manuscripts, and furniture normally on 
display in the rooms and halls* As an indirect 
benefit, the building itself will last longer, since 
the controlled humidity and temperature discourage 
termites and dry rot* We can expect more of this in 
the future, not only for new projects, but also for 
additions to the old; the reasons are sound.

Colonial Williamsburg has full air-conditioning in the

following buildings: all hotel properties, all three reconstructed

restaurants, the Margaret Hunter Shop (craft shop), the museum
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storage building and three major reconstructed exhibition buildiags- 

gapitol, Governor's Palace, and Raleigh Tavern. Mr-conditioning is 

also shortly to "be installed ia the restored Wythe House. Ia all 

exhibition "buildings the temperature is kept at 72° and the relative 

humidity at 50$. The systems were designed by Colonial Williamsburg's 

own Engineering Department in collaboration with Wiley and Wilson of 

Richmond, and the mechanical installation was made during the 1950's 

"by Waehter and Wolff of Richmond. The systems are maintained by 

the Engineering Department' of Colonial Williamsburg*

The writer visited Williamsburg ia October i960, looked 

over the air-conditioning plants in the Capitol, Palace and Raleigh 

Tavern, and discussed them with Mr. Otis Odell, Director of Mechanical,, 

Operation and Maintenance, with Dr. Edward M. Riley, Director of 

Research, and with Curator John M. Graham, HI, and his assistant,

Mss Lanier. Prom these discussions it is apparent that air- 

conditioning has been very successful at Williamsburg, both as a 

means ©f protection for its extremely valuable collections and as a 

means of contributing to the comfort of visitors and the welfare of 

the staff. The writer inquired particularly of Doctor Riley and 

Mr. Graham as to visitor reaction to visible vents and summer cooling. 

Both expressed the opinion that unfavorable reactions were exceedingly 

rare, that vents were noticed or commented on by very few visitors, 

and that the beneficial effects of air-conditioning far outweighed, 

in their experience, the anachronisms inherent in these modern in­

trusions.

In the placement of vents Williamsburg has tried a variety 

of locations. Borne are in baseboards, some in cornices, some, in
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fireplaces, some la wlndowseats, and one common return in the Palace 

Is located la a closet* A majority of the vents, however, are in 

the floor, usually in the corners* This arrangement appears to he 

the most satisfactory from an engineering standpoint, and since the 

floors tend to he dark in color, does not seem to attract undersirahie 

attention from visitors*

Since humidity is kept at a level of shout 50$, Williamsburg 

has encountered the problem of condensation on windows in cold weather. 

They have found a partial solution to this by installing under each 

lower sash removable tin gutters which earxy the moisture outside and 

thereby prevent soiling of curtains and drapes. In laleigh Tavern, 

placement of seme supply vents in window seats cuts down on condensation, 

since the warm air dries the windows as condensation takes place.

The staff at Williamsburg feel that its air conditioning 

systems are very effective in presearwing furnishings and interior 

woodwork* Miss Lanier of the curatorial staff estimates that it 

has cut the rate of deterioration by at least 50$*

Mr* Odell, Director of Mechanical Operations and Maintenance 

feels that the systems "wHl he adequate for many years*"

fryan, Palace» Hew Bern, H. G*, the recently (1956-57) 

reconstructed mansion of Governor Txyon (1767), has been fully air- 

conditioned by the Mr-Conditioning Corporation of Winston-Salem 

and Greensboro, 1« C. The temperature is maintained at 72° and 

relative humidity at k̂ jo to 55$* Iu response to the writer's 

questions, Miss Gertruds Carr away, Director of Tryon Palace 

Bestoration, expressed complete satisfaction with this system.
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"The cost was high," Mss Carraway -wrote (she was unable to eite 

cost figures) "hut to uy opinion worth every penny." Miss Carraway 

felt that the. system was "very satisfactory and effective" in pro­

tecting furnishings and provoked no unfavorable comment from 

visitors*

A questionnaire submitted to the British Ministry of

Works produced the following interesting response:

Atmospheric controls, other than heat, have been 
introduced tot© a small number of historic build- 
togs and museums, for which the Ministry is 
responsible. While keeping these buildings to good 
condition, our main aim to providing atmospheric 
controls is to protect the contents rather than 
provide overall perimeter protection for the whole 
structure. Generally, however, our mild and equable 
climate does not call for a high degree of air-conditioning*

Most of our buildings, particularly historic ones and 
those of not very recent design, are of massive con­
struction to materials and to depth, and atmospheric 
changes have little effect to internal rooms and 
galleries and on their contents****

The letter goes on to state that permanent heating, humidity 

regulation, and filtration apparatus have been introduced Into three 

buildings under the care of the Ministry of Works. Cooling apparatus 

is not used to any of the three. The work was done to 1932 to one 

building and to 1958-59 to the other two, and none of the systems is 

considered obsolescent.

In regard to the effectiveness of these systems, the

following statement was made:

It is difficult to assess correctly how effective the 
air control system is to reducing ante of deteriora­
tion*..but general impressions are satisfactory.
Large corrosive dust particles are prevented by air 
filtration from entering the conditioned space.
Potentially, they represent the greatest danger to 
furnishings, etc.
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Ho unfavourable comments [on intrusions] have been 
brought to our notice. Generally, architect and 
engineers endeavor to make installations as un­
obtrusive as possible in such buildings.

She Old Stone House in Georgetown, D* C., operated by

national Capital Parks, has both heating and cooling, but no humidity

controls or filtration.

When the writer visited the Old Stone House in October of 

this year he was disturbed by the obtrusiveness of the vents (especially 

those located in the white ceilings and on the stair risers), by the 

noisy operation of the system and hy two conditions which stem from 

the lack of humidity controls and air filtration - the presence of 

actlte mold in the basement (particularly noticeable on one leather 

specimen) and dirt streaks around the supply vents in the plaster 

ceilings of the rH«*«g room and bedroom. Both conditions adversely 

effect interpretation of the house and the former is a serious danger 

to objects displayed.

At Mount Vernon, where extensive restoration and rehabilitation 

have been carried out In recent years, air-conditioning has not been 

introduced, except for dehumidification in storage areas containing 

documents and records. Although the Mount Vernon authorities agree 

that "it would be desirable to have a complete air-conditioning and 

de-humidifying system Installed," they feel that such a system would 

not be very effective there because a constant stream of visitor 

traffic requires that four outside doors be kept open at most times.

In the opinion of Mr. Charles C. Wall, Resident Director 

of Mount Vernon, the "lack of air conditioning has had no adverse 

effects through the years on the house structure or the contents.
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Fabrics, of course, "he continues, "do suffer from exposure to dust 

and dirtj draperies aas® necessarily classified as expendable over a 

period of ten ox twenty yeas«. The structure itself, however, 

despite its age, shoes no sigas of deteriorating influences which 

might he offset by air conditioning."

Mr. Wall goes on to say that the heating system at Mount 

Vernon has been a factor in their favor in this respect. Although 

it is centrally heated, all heat is supplied hy hot water coils in 

the basement, the heat rising through the fireplace openings on the 

first floor* "The amount of heat delivered," he states, "would not 

make the house comfortable for normal occupancy, hut our visitors 

are in their out-of-door clothes and our guards all necessarily dress 

to the condition. In periods of extreme cold the temperature within 

the house..«may fail as low as fifty degrees, hut the amount of heat 

provided through the years has been adequate to the physical well- 

being of the structure [and] dampness as a destructive factor has 

hear offset."

The State of Maryland provides no atmospheric controls, 

other than heat, for any historic buildings, including the old 

Capitol at Annapolis. It does, however, maintain, optimum temperature 

and humidity conditions 2m the storage vaults of the modem Hall of 

Records, "with permanent heating and cooling air-conditioning 

equipment."

Two restoration organizations in the South - Old Salem, Inc., 

Winston-Salem, 1» C. - and the Historic Charleston Foundation, 

Charleston, S. 6. - report that they have only heat and, at d d  Salem, 

attic fans. At Old Salma, it was felt that heat and humidity
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conditions were not hazardous enough to justify the expenditure 

involved in air conditioning.

In the SeutfcBest, air conditioning is not considered 

necessary in the Museum of leg Mexico, Palace of the Governors,

Santa Fe, "due to dry climate, nature of exhibits and colleeti&K*7 

and nature of sole historic building In Museum custody (adobe Palace 

of the Governors«**)« Also - lack of funds."

Three institutions in the Northeast felt that atmospheric 

controls other then heat -were not needed in the historic buildings 

in their charge - The Office of the Hew lork State Historian,

Albany, 1. Y., Sleepy Hollow Restorations, Tarreytown, N. Y., and 

the Society for the Preservation of New Ragland. Antiquities, Boston, 

Mass.

Dr. Albert B. Corey, State Historian of New York, stated in 

explanation simply that such controls were not needed.

Dr. Robert G. Wheeler, Director of Research for Sleepy 

Hollow Restorations, stated that "while we have made provision for 

the circulating of air [-through the vise of attic fans], we have 

felt that air conditioning destroys any illusion of that earlier 

period to which our buildings are restored."

The most severe attack on the whole idea of atmospheric 

controls, other than heat in winter, comes from Me. Bertram K. little, 

Director of the Society for the Preservation of New England Antiquities, 

which owns many historic properties throughout New England. Must of 

these properties are leased to individuals or organizations for 

non-museum uses.
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la reply t® 1*® writer's question, as to reasons for sot

introducing such controls, Me* Little wrote as follows;

Because installation of say system of atmospheric 
controls we have seen to date involves damage to 
original structural and decorative elements of 
historic buildings ; appears cfojectiimably anachronistic; 
requires watear and power resources either unobtainable 
at location of property or constituting too much 
of a drain on limited endowment Income; and because 
in our experience the natural adaptation of an old 
building and its contents to the changing seasons, 
with the exceptions due to particular local conditions, 
has not proven to be as deleterious as is often 
claimed*

Speaking generally on the question of atmospheric c<aatrois,

Sites* Helen Duprey Bullock, Historian of The national Trust for Historic

Preservation» has this to say:

The national Trust takes the position that this [air 
conditioning] like heating and lighting is a desirable 
addition to a historic structure and must be introduced 
with the minimum of damage to the surviving architecture*
A superb example is the introduction of both heating 
and air conditioning at Thomas Jefferson's Manticello 
In Charlottesville, Va.

Hot only <3 air conditioning Tnwica the building more 
comfortable and attractive to visitors but In urban 
areas especially it controls direct fumes and 
destructive elements that damage both furniture 
and paintings. This is a particularly important 
argument in regard to Independence Hall where you 
are surrounded by office buildings and downtown 
traffic*

Section IV

A SUGGESTED POLICE FOB TEE HATIOML PARK SERVICE 

If it does nothing else, the foregoing survey of professional 

experience and opinion on the subject demonstrates that there is no 

generally accepted view regarding atmospheric controls in historic 

buildings* Mr* Little's statement tersely sums up the chief arguments
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against such controls. She elaborate systems at Monticello, Colonial 

Williamsburg, and Sryon Palace 'bear -witness t© a coatraay -view ©f the 

problem, which in general has the endorsement of the national Srust.

She problem faced by every administrator of historic buildings is 

essentially to balance the proven benefits of atmospheric controls 

(and on this point Mr. little stands almost alone in his opposition) 

against the expense factor, interpretive problems, and, most important, 

the danger of violating the structural integrity of an architectural 

monument. As Mr. little himself suggests, "particular local con­

ditions" must be the determining factor in striking this balance.

Because of the widely varying atmospheric conditions 

throughout the vast area over which the National Park Service operates, 

it is manifestly impossible for the Service to adopt a simple, un­

varying policy in regard to -Hie use of atmospheric controls in the 

historic properties tmder its care. Its policy should, therefore, 

be a flexible one, determined in each case by local conditions.

She following guidelines are suggested as aide to determin­

ing what atmospheric control measures are needed in each cases

(1) Sake careful stock of the building's contents.

Decide just how important they are in relation to the interpretation 

of the structure. If furnishings play a central role, and especially 

if they include irreplaceable originals, measures for their preservationl
are accordingly of great importance.

(2) Make a study of local atmospheric conditions.

With the aid of local weather bureau, air pollution control board, or 

other interested agencies, get an obje<rt&Kfc,vfew:..-aifL ''«ITlIM.'WdWIi,
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such as variations im relative humidity m d  tamgser&ture, and ©f air 

contamination levels, which may adversely «Effect the contents of your 

■building« If the climate is equable and dirt or chemical contamination 

levels low, elaborate atmospheric controls will not he meeasMy*

If, ©n the other hand, the outside humidity fluctuates wildly frm. 
day to day, or remains above 60$ or below h&fc for long periods, and 

if dirt or other air contaminants are present in appreciable quantities, 

air conditioning should be seriously considered.

(3) Determine your own air conditioning requirements.

lot every situation calls for the full range of atmospheric controls. 

Filtration, of air, for instance, is likely to be less of a necessity 

in the country or in small towns than in clt&fta* M r  cooling may 

be unnecessary, likewise, in nan-urban. situations where windows may 

safely be opened to promote air circulation. The use of permanent 

or portable equipment (such as humidifiers and dehumidifiers) will 

depend also cm local conditions. In general, it is probably safe 

to say that the more rural the situation the less complex the problem 

and the solution.

(4) Obtain an air conditioning plan and cost estimates.

Based cm your specific needs, have plans drawn up by a qualified air 

conditioning engineer. It is helpful to have more than one alterna­

tive plan to choose frean. One may show the most efficient method

of air conditioning the bui lding; another the method which least 

affects the original structure; a third a cegnpromise. Every effort 

should, of course, be made to avoid tendering with original structure
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and to make visible elements of the system, as unobtrusive as possible* 

Cost estimates should include cost of installation* operation (water, 

power, etc*), and maintenance*

(5) She decision. Once you have a plan and cost estirabas, 

you can decide -whether or not it is feasible to obtain the measure 

of protection you deem necessary for the contents of the building.

The cost fact««: or the threat to . the integrity of the building may- 

in the end tip the balance in favor of leaving the contents to fend 

for themselves. The value or historical importance of the furnish­

ings will however, in some instances, outweigh these factors and provide 

sufficient justification for a considerable capital expenditure. Each 

ease must be decided on its own merits*

Section ?

SUGGESTED POLICT FOE TOE HISTORIC BUELDDIGS M! 3JDEETEKDEEJGE
H A H O M L  HISTORICAL PARK. .

Following the guidelines suggested in the preceding section, 

the writer submits the follcxaag estimate of the atmospheric controls 

problem as It affects Independence Rational Historical Park.

(l) She interpretive program now in operation in the 

Independence Hall group and proposed to be expanded to include 

several other historic bra.ild.1ngs in the Park depends to a large extent 

on giving the visitor the feeling that he has momentarily stepped back 

into the 18th century* To this end the buildings are being furnished 

as they were at that time* Some of the furnishings are those originally 

used in these buildings, the "Rising Sica" chair, for instance, used 

by Washington at the Constitutional Convention in 1787, the Silver 

Inkstand used in the signing of the Declaration of Independence, and
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25 of tiie chairs used toy manner® of the United State® Congress meeting 

In Congress Bail from 3.790 to 1800. These are irreplaceable objects 

of prime historical interest whose interpretive value is greatly 

enhanced toy their toeing seen in their original setting. Their 

preservation Is, like the preservation of the buildings to which 

they have been returned, a matter of prime importance. She same 

is time to only a slightly lesser da&cee of other antique furnishings 

«h±ch or *1»1» to tto*. as 1«™ trm
private individuals and public institutions, and for those to toe 

purchased for this purpose at an overpaid cost of many hundreds of 

thousands of dollars. Prevention of unnecessary deterioration 

is always better in principle than repairing damage, and in Idle 

long run probably will toe less costly than repairs and replacements.

(2) In an effort to determine the atmospheric conditions 

to which these objects are exposed at present, the Park staff has 

conducted some independent tests and has consulted with the M r  

Pollution Control Section of the Division of Environmental Health, 

Philadelphia Depaytaas&t of Health.

During the present year the Park staff has been recording 

the temperature and relative humidity in Independence Hall* At 

first, test readings were taken with a sling hygrometer three times 

each day in five locations within the building. These readings, 

taken during the heating season, showed that the present heating 

and humidity control system was not equally effective in all parts 

of the building in preventing excessive dryness. The result has been 

most obvious in the cracking and shrinking of wood panelling in the 

Supreme Court Chamber. (See Appendix C).
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From June through October i960 temperature and relative 

humidity have bee®, receded in two locations in Independence Ball, 

using Broun Recorders which operate constantly. The attached 

charts (Appendix B) show the daily high and low relative humidity 

readings at these locations. It Is readily apparent from these 

graphs that ihe relative humidity in Independence Hall during the 

summer of i960, without any sort of atmospheric control, was subject 

to rapid and wide fluctuation and rarely fell within the optimum 

band of 45-55$. 33ae generally lower humidity level in the first 

floor Assembly Room Is owing to the fact that the recorder in that 

room was placed in a relatively sheltered position while the one 

upstairs was deliberately placed near an open window.

Because of the generally high humidity Philadelphia experiences 

during its summers and the large number of visitors passing through 

Independence Hall, the air inside the exhibition rooms becomes very 

uncomfortably dose unless the windows are opened. From the point 

of view of preserving the objects on exhibition, this is a very un­

satisfactory solution of the air circulation problem, since it 

Intensifies another serious problem, -that of dirt and otharr types 

of air pollution.

While no scientific tests have been conducted in Independence 

Hall on the types and quantities of various contaminants in the air 

which adversely affect antique furniture, paper, and the like, in­

formation of this sort is being collected in various parts of the city 

by the Air Pollution Control Section of the Division of Environmental 

Health, Philadelphia Department of Public Health. According to the
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most recent information (see Appendix E), the atmosphere of Phila­

delphia contains -topical urban concentrations of sulfur dioxide, 

hydrocarbons, and particulate matter* m  respect to the last, 

Philadelphia's clt3r-Td.de mean concentration of particulates in 1959 

•was iVr mierograms par cubic meter, -which is below average for a city 

of this size, bat the mean concentration at Gity Sail, the sampling 

station closest to independence Sail, was 190, which is average for 

cities of over a million people* Sulfur dicod.de and various hydro­

carbons, produced by combustion of solid, liquid and gas fuels, are 

also present in the city's atmosphere in measurable quantities, 

though sampling have been too limited to give a dear picture* In 

general It can be said that Philadelphia's air pollution problem, 

while less serious than that of Los Angeles, Leaden, Hew York, and 

some other large cities, is serious enough to worry public health 

officials and anyone interested in preserving valuable museum specimens 

from airborne elements of destruction*

(3) la view of atmospheric conditions in the center of 

Philadelphia, it is felt by the writer and his associates that this 

Park's major historic buildings and their contents should be given 

maximum internal protection against the effects of uncontrolled humidity 

and air pollution* Ibis means heating and coding, filtration and 

automatic humidity controls to provide, as nearly as possible, a con­

stant humidity level of between send 55$ and a minimum Influx of 

air contaminants* Hone of these demanto of atmospheric control can 

be omitted without impairing the effectiveness of the whole system. 

Equipment should to permanently Installed*
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(4) Plans for aiaaospharlc omfcroXs in the Independence Hall

group of "buildings are "being submitted la a  separate report %  the film 

of Charles S. Leopold, Inc.

(5) She writer feels stronger that fall atmospheric controls 

are a real necessity is the Independence M Ü .  group and other Park 

exhibition lm1.ld.lngs to preserve their valuable and, in part, irre­

placeable furnishings. Shis necessity arises out of particular lost! 

atmospheric conditions -which are a serions threat to these furnishings.
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A P P E N D I C E S

Appendix A: "Temperature and Humidity Control of Period Boom 
Installations, " memorandum of John C. Esrers, 
¡Smithsonian Institution, May 1^, 1958*

Appendix B: "Heating of Bestoratians," hy Behext H. Eneriek, 
repaint from Progressive Architecture, August 1957*

Appendix Gt Belatlv© Humidity in Independence Hall, 
M^reh l*i2g^jL960.

Appendix D: Belati ve Humidity in Independence Hall, 
May - October i960.

Appendix E: "City of Philadelphia Air Monitoring Data 1999” 
and "1959 Annual Deport, Air Pollution Control Section 
of the Division of Environmental Health, Philadelphia 
Department of Public Health."

2k



APPENDIX A

September 7, i960

Memorandum

To: Regional Director, Region Five

From: Chief, Branch of Museums

Subject: Atmospheric Control of Congress Sail - Independence

The following information and the attachment, are supplied for 
possible use in Museum Curator Wallace's study of atmospheric 
control for Congress Sail. Curator Malcolm Watkins, of the 
National Museum, informed us that the National Museum has 
heretofore stored its furniture collections without special 
atmospheric eoshrol. They have found that veneered furniture 
has suffered particularly♦ In the new Museum of History and . 
Technology they expect to maintain throughout the exhibit and 
storage areas a summer temperature of about 75°t with a relative 
humidity of 50$» During the winter the temperature will vary 
from about 70-75$* They will try to keep the humidity to 50$, 
but expect at times it will drop briefly to 35-40$. The attached 
report was made in connection with their preliminary studies*

The National Gallery of Art informs us that in the new Widaner 
rooms they will mai irfeain a temperature of 72° in winter, with a 
relative humidity of 45-50$. In summer they will let the 
temperature rise, but will keep the humidity within this ranee.
At present they are experimenting with shutting off the air 
conditioning at night. The system will come on in the summer 
whenever relative humidity readies 55$ and in winter if it gets 
down to 45$.

Ralph H. Lewis
Chief, Branch of Museums

Forward to Supt. Ind.
from Region Five Office 

for Information 
By: MK Date: 9/9/60

In Duplicate 

Attachment



Mr. J. C. Ewer®

jæmmix a  

Most 14, 1958

G. C. Lindsay

Temperature and Humidity control of period roan lastallatioae.

Ho study of six conditioning especially oriented to the period room 
has been mads. Available reports and. experiments deal only with specific 
objects and materials*

The objects most critically affected by temperature and humidity @x@ 
(l) paintings on wooden panels* Ideal temperature and humidity conditions 
for the preservation of wood panel paintings are as follows:

These same conditions may be taken as the ideal for almost all other 
objects and materials except certain types of ancient soda glass for which 
a relative humidity 1» excess ©f 48$ is dangerous.2

In instances not involving these critical objects and materials (i*e. 
wood panel paintings and certain glassware) considerable variation from 
the ideal conditions is permissible, though adherence to the ideal con­
ditions is desirable for all types of woodwork, textiles, and metalwork.

Organic materials axe susceptible to damage by desiccstiom at E.H. 
less than 50$, and mould may occur on mould nourishing types of material 
if the B.H. is in excess of 65$«^

For period-room installations the permissible limits of B*H. would 
appear to be as follows:

However, both desiccation and mould growth can be inhibited by free 
circulation of air* With a maximum of air circulation and careful 
examination of dead air pockets, the permissible limits of B.H* might be 
as low as 40$ and as high as 68$.^ It is not however wise to approach 
these absolute limits*

So long as the R. H. falls within the permissible limits, temperature 
may be held at any reasonable point. As noted above, the ideal t@mrpeia.ture 
appears to be about 65° F. The Rational Gallexy in London maintains a 
temperature of 68® with excellent results.

Temperature ; 
Humidity:

Minimum: 45$ B.H.
Maximum: 65$ B.H.



APPETOXK A

Generally speaking, the higher the percentage of air recirculation 
(l.e., 1die reuse of already-conditioned air as apposed to drawing fresh 
air fern, outside mid conditioning it "freon scratch") the cheaper the 
operation if the air conditioning system. Cost wise it is desirable to 
work at the highest possible percentage of recirculation of air. So 
deleterious effects of this high percentage of recirculation are reported 
so long as m  noxious or damaging gases, dusts, etc., are produced by the 
air conditioning machinery or from other sources inside the air conditioned 

Using a high percentage of recirculated air is tot advisable, however, 
ia^conjuactle® with electrostatic precipitation of dust particles* The 
electrostatic precipitation process creates a certain amount of meme 
and nitrogen oxides which are not desirable and might in extreme 
instances prove dangerous.

Reeirculat±om_of 9®$ of the is used with success in the Rational 
Gallery in London*^

One of the earliest attempts at air conditioning applied to large 
collections was undertaken by the British Ministry of Works during World 
War II. Air conditioned war-time storage was provided in the Welsh slate 
mine. Excellent results were obtained within the following limits;

Temperature; 6oQ plus or minus 50 F* ,
Humidity; 6G$ plus or minus 5$ B.H.

Of paramount importance in temperature and humidity control is the 
constant maintenance of the selected temperature and humidity. Sapid 
change in temperature and humidity are to be avoided at all costs.
Sporadic or intermittent operation of the temperature and humidity 
controlling machinery must not be permitted. Operation of the system 
at only certain times (for example, during visiting hours only) would 
be more for specimens than the. complete absence of such control.

The Rational Gallery of Art (Washington) finds that the machinery may 
be shut off for several hours before appreciable change in the air occurs.
At this gallery R. 1* varies between ̂ 5-50$ and the temperature is kept 
between TO® F. and 75° F.

In the humidity control of any sizable area, flucuation of at least 
5$ is to be expected. More precise control should not be anticipated*

SUMMARY; & BEGOMMDATIOR;

Period roans are by their nature furnished with heterogenous materials* 
It is impossible to air condition a period room in a manner ideal for each 
individual object ia the room*

Almost all objects, however may be safely maintained within rather 
wide limits of temperature and humidity*

2



APEEHDIX A
3

A room maintained at a temperature of 65° plus or minus 50° P*, 
and at a relative humidity of 55$ plus or minus 5$ R» H. should 
provide an excellent environment for all objects likely to be placed 
in it.

C0MPAH1S0M OP TEMPERATURE AHD HDMIDITI H

various m m m m  ubiig air couDmoraG aid h u m d i u  cohirois 

Installation

national Gallery (London)

Worcester (Textiles) 
(Wood)

Temperature 
(degree P.)

’ 68

?
?

Relative 
Humidity ($)

58

ho plus or minus 
52 plus or minus

national Gallery (Washington) 70-75 45-50

63 58

Winterthur (textiles) To be 

Plenderleith’s recommendation 60 plus or minus 5 

Recommended for MET per rooms 65 plus or minus 5

Supplied

60 plus or minus 5 

55 plus or minus 5

H CO
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%eraer, A. E. A., "Eaatiug and Ventilation." The Muaeums Journal 
Voi# 57» Ho* 71 (October 1957) P* l60.

20rgan, R. M., "The Safe Storage of ttaetable (Haas#” TheJMusaxans 
Joroaal Voi* 56, Ho* 11, (February 1956) p. 26'$. '

Aa example of thè effect of high S. H. on thls klnd of glass may he 
seen la thè (Masse glass la thè Gallately Gollectlon, U.S* H«M*

Werner, op. oìt* p#l60.

4Keeley & Rswllns, "Air @oadltloalag at thè Hatloaal Gallery, Leade®," 
Muse-uà voi# 4, Ho# 3; (1957) PP» 195-196#

^Keeley & Ragline* op. elt. p# 195
. g

Plenderleith, H# J#, "Preservation of Muaeum Ohjeets la Wax-time," 
nature (London) Voi. 152 (1943) PP# 94-97*


