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INTRODUCTION
ATMOSPHERIC CONTROLS IN HISTORIC BUILDINGS

This repoxrt has been prepaxred in response to & request
from the effice of the Director (Memorandum to Reglonel Directoer,
Region Five, June 2T, 1960, transmitted to Superintendent, -
Independence Natlenal Historical Park, July 13, 1960). It is
designed, in complience with that request, to provide information
on the use of am@gpheric controls in histeric structures which mey
be pertinent and helpful in establishing pollicies and guldelines
not only for the Imdepemdemce group but elso for importent historic
structures elsewhere in the Natiomal Pexk Sysitem.

Section I of this report briefly deseribes the various
elements of etmospherie contrel end their relastionship to problems
of comservation.

Sectien II demls with the e:c_pe:ieneea of museums in the
use or non-use of amspheri.c controls.

Section ITI deals with current use or memewsscof atmospheric
comtrols in histeric bulldings.

Sectien IV comtalins suggestlens for & general policy in
‘regexd to use of atm@spheric controls in historic buildings edminis-
tered by the Hetianel Park Service.

Section V coxteins recommendptions in regard to the
epplication of this palilcy at WQMw Netlonel Histawlcel Park.

The writer is especially indebted for essistance J:Ln pre- '



paring this study to Miss Amne Clapp, former Comservater at
Independence National HEistorical Park; Mr. Cherles S. Leopold;

Mr. Ralph Lewis, Chief, Brench of Museums, Natiomel Park Bervice;
end to the staf? member of the over 30 institutions who comtributed
informsticn relative to the problems of etmospheric control ia



Bection I

mzosrmo CONEROLS AND CONSERVATION OF ANTIQUE FURNISBINGS
: AlD WORKS OF ART .

The Pfour major types of stmospheric control are heating,
cooling, regulation of relative mmidity, end air filtration.

'. The necessity for heat in winter, even in & historie
structure, 1s universally admitted. Heating by historic meams
alone, such es opemn fires or stoves, 1s rarely attempted because
of the fire hezerds invelved emd becsuse the results are seldem
adequete in terms of visltor and persomnel comfert. Most historie
bulldings, therefore, employ centrel heating.

One effect of keeping temperatures &t e comforteble level
in cold weabther (68° - 72°) is exeessive dryness of the internal
atmosphere. The warmer the alr the more moisture 1t tekes to rea.eh
the seturation peint, or, conversely, if the ebsolute humidity ramains
comstent, relsing the temperature lowers the reletive mmldity, Wood,
leather end the metural fibers which go into plcture cemveses, febrics,
end contractings A heating system without hwilélty controls tends
to accentuste these stresses and thus accelerste deterioration of
valusble furnishings.

During the Wermer momths, when buildings ere:not artificially
heated, indoor relstive mmldlty in & mom-air conditioned situstion
tends to fluctuste in direct response to changes in the weather outside.
If these fluctuations are frequent end severs, the sensitive ma.te:eiels
contéined in wood penelling, furniture, fabrics, peper end prints ere



constently subjeeted to waskening stresses. -In humid climstes,
moreover, . periods of high(ahmre 65¢%) relative mmidity
encourage mldgwwbh. Continuous msum to the extremes and
to rapld fluctustions in relative hunddity ere equally to be
avoided if at all possible.

An ailr w.iag system, with autemstic relative humidity
eontrols, is the ms‘b satisfactory methud of avolding these waim-
weather dengers. Combined with a compareble hea.‘bing systen for
the cold momths, 1t provides year-rownd protection sgainst deteriore-
tion of perishsble objects fram the effects of uncontrolled relative
I A4y . |

Contaminated air is the other great comtributor to the
gredual destruction of emtique meterials, partlcularly in large
eities and industrial eress. The modern wrben etmosphere combeins
many pollutents, including smoke, dust, and verious geses, such &s
sulfure difoxide, caxbon momoxide, and hydrocaxbons produced by

vehicular exhausts and by coal, gas and oll~bwrning furnaces

incidence of these conteminents veries fram ame locality to enother
and same are mere dastructive to decorstive m.'hs meterials than others.
Probebly the mos$ haxmful is sulfur dloxide which converts resdlly imto
sulfuric acid end atbacks e wide variety of materials. "The corresive
effects (of sulfuric mcld) are obvious in specimens expmed to the
wesither — bullding Stomes - or metals," writes H. J. Plenderleith in
The consarvatﬂ.en of m:tgui'bies a.nd Works of Art (1956), "but a more

sub‘l;la end equa;l.‘l.y dmagimg form. oi‘ d.e'berﬁm’a'hion d.ue, '4in the first



instance, to sulphur dloxide is to be obsemd in orgenic materials
which have been expesed to traces of th,e resulting acid over & lcmg
period of time. The rotting of paper snd texbiles cam often be
traced to the action of sulphuric acid, and it is this acid...that
is so often responsible for the pawderymdde@wed conddtion of

old leather book

Although the effects of this end other chemlcal pollutemts
are difficult to assess ‘sclentifically, because they operate slowly
and in conjunctlen with other factors (such as unfavorsble relative
hmidity conditions), there is mo questien but that "works of exrt
cen be most seriously affected by pollutiom.” (A. R. Mesthem,

Atmospheric P@Jlu'b..m, 1952, 220,)

It is important. to the protection of perishsble objects, as
it 1s to the health of people, that polluted alr be filtered as cam-
Pletely as possible before it is cireculated through an exhibition |
building. This can best be accomplished by imcorporating air fil-
tration into a systen which includes both heating and coolimg emd
m obviates the necessity of opening windows 1n the summer.

| In sumexy, the elimination or minimization of the twe
greatest hazards to pexrisheble museum pleces - uncontrelled humidity
and atmospheric pollutents - can be accomplished on & year-round
basis through a coordimsted system of heabing, cooling, regulation
of relative humldity emd eir filtration. The effice.ey of such & systen

wes dremstically demomstrated in Englemd during the Second World Wer.

"In a lerge repository used during the war to house the British



Museun end Vietoria end Albert Musewm collsctions (ambiquities,
beoks, textiles, prints,

namseripts, mm@,' ete.)
the ad# was comtrolled at the comstant figures 60 percent R.H. &b
60° F.; and," Plenderleith reports, "mot a single case of dsteriore-
tion was recorded in this respository.”
Section II
ATMOSPHERIC CONTROLS IN MUSEUM BUILDINGS

In order o gauge currentth:mking in the musewm profession
on the efficacy and importance of etmospherie comtmls in the conserve~
tion of decoretive arte specimens, the writer submitted a questicrnaire
to thirty-sevem (37) museums emd rasteratidz;‘ projects. Responses were
received from thirty (3) inmstitutioms. OFf these, approximately helf
operate in non-historic museun structures and half in restored or re-
constructed historic builldings. The former are discussed im this
section and the latbter in Section IIT.

Of the museums reporting; fm now have full ztmespheric
controls, six have someth

g short of full combtrel and four plen to
introduce full comtrols throughout new or exlsting museum bulldings.
Their individual comments ere summarized below:

Natiomsal Gellery of Art, Weshington, De Ge: Full
alr-conditioning, installed 1939-40 at & cest of
$1.,000,000 to $1,500,000; ammuzl cost of operation,
$150,000,

Prick Collection, New York Gity: Full air-conditioning
added during: remodelling, 1932-35; .no cost estimates
avelleble for instellation or operatlon.




Museum of Modernm Art, New York CGity: Full air-condition-
ing in ail ggilery and storage aress; date amd costs not
given.

Freer Gellery, Washington, D.C.: Full air-copditioning,
recently installed, mo costs given.

Netionel Gallery, London: Full air-comditioning in some
rom;:s , recantly installed. (See Musewm, IV, 1957, 195~
200).

Victoria end Albert Museum, London: "modern atmospheriec
controls exist only in a portiom of this Museunm amd...
have very recently been introduced.”

Isabells Stewart Gardner Museum, Boston: heat, regulation
of hunldity and filtration throughout, cooling only im
paxrt of bullding. Instellation Im 1 9&5-59 gt a cost of
gbout $40,000, ennusl operation cost about $2,000.

Museum of Fime Arts, Bostom: heat and filtration, regula-
tion of humidity (im 5torage) , no cooling. "Any changes
would be vexy expensive.

Art Institute of Chicego: heat, regulation of humidity,
filtration, mo cooling. "We hope to eventuslly have all
of our storages and exhibit areas totally air conditiomed.”

Metr politen Museum of Art, New York City: heat, cooling
in "very fep eress,” reguiation of hmidity "in some ereas"
including the American Wing, filtration in "all arees,
different types." "A variety of smell units have besn
added over the past 20 years,"” using both permement amd
porteble equipment.

Smithsonien Inmstitution, Weshington, D. C.: plans to
install full atmospheric comtrols im new Museum of History
and Technology, as well as in new East Wing. (See Appendix A).

H. F. Du Pomt Winterthur Museum, Winterthur, Del.: plans
to install full atmospheric controls by 1962. Anticipated
cost of operating system iz $30,000 a year.

Pennsylvenis State Museum, Haxrlsburg: plans full etmos-
pheric comtrols throughout projected museum building.

Illinols State Museum, Springfield: New iuseum building will
contain "a system to control dust, moisture and temperature
throughout with special humidity end temperature control
apparatus in the art storage rooms and in the art gallery.”




In regerd te the effectiveness of etmospheric controls
in reducing the rate of deteriaration of amtique furnishings end
‘works of art, the mpeums were generally in sgreement that they.
were effective. Several comments follow:

"Although we heve only a limlted mumber of embtigue

. furnishings, we believe the air-comditioning equip-
ment hes been of great lmportemee in the preservetion
ofthenmpadntingewﬁehthe@lmammdof
‘others which are on lomn" (ﬂauml Gallery of Art,
mngm).

"[m mml hes been exiremsly effective" (Fr:lek
Collaction).

"[The system hes proved] gensrally effective"
(Georga L. Stout, Mreetor, Isebella Stewart Gerdner

Museum, Boston).

"A properly controlled system will unguestionebly
reduce the rate of deterioraticm of collection
objecks" (Wesley A. Adems, H. F. Du Pent Winterthur
Mugeam) .

On the guestlion of obsolescemce, the Art Institute of

Chicego feels that its 1938 system, which does not include coeling,
is somewhet out-dated. The Friek Collection apd the Naticpel Gellery
&re satisfied with their systems, instelled respectively in 1932-35
end 1939-40, snd foresee no demger of thedr becaning cbeclete for &
- G004 MENY YEEXBe
| Sewtion IXI
ATMOSPEERIC CONTROLS IN HISTORIC BUILDINGS

Pourtean sgencles cpsmmting restared or rectnstructed
butldings of historical importence are cansidared in this section:
Three of them have introduced full comiisels into at least some of
the bulldings in their charge, primerily for the protection of their
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contente. The othexrs have introduced only partlel controls. A
sumary statement cn each of these agencies followsf
"Monticello," operated by the Thomas Jefferson Memorial
Foundation, Charlottesville, Virginias, is fully alr-conditioned.
The system wes lnstalled in 1954 at a cest of about $225,000 during
the restoration of the bullding. It wes designed by Wiley end
Wilson and installed by Wachter end Wolff, both firms of Richmend,
Virginia. The writer visited "Monticelle" in March 1960 to investi-
gate 1ts alr-conditioning. In general the systen 1s unobtrusive to
the eye, the vents being placed mainly over cornices and door-freames
and in fireplaces. The Superintendent felt that year-reund air-
eondi‘biening had cut the deterioraticn rate for the furnishingse by
sbout 50%. Some difficulty hes been experienced with the autematic
hunidity combrol system owlng to mechenical troubles. This imstalle~
tion is regerded es a model by the National Trust: '
This latest restoration of Menmticelle, with its
all-year stmosphere comtrel, sets en unmmistekeble
pattern for future projects in historlcel preserva-
tion. [stetes Robert H. Bunerick in his article
"Heating of Restoratioms,"” originelly published in
Progressive Archltecture,. August 1957, reprinted and
distributed by the Hatlonal Trust for Hlstorie
Pregervetion. See Appendix B]. The ebjective is net
humen cemfart, but to delsy the decay of the aged
fabries, manuscripts, end fwmiture normelly on

displey im the rooms and halls. As sn indirect
bemefit, the bullding itself will last Tonger, sinaa

terndites end dry rot. We can expech mere ef s in
the future, mot only for nmew projects, but a:l.sc for
additions to the old; the reascns are sound.

Coloniel Willlemsburg hes full eir-conditioning in the

following buildings: all botel propexrties, all three recomstructed

resteurants, the Mewrgeret Hunter Shop (eraft shop), the museum

-~
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storage bullding apd three major recomstruvctsed exhibilition bulldings-
@.yit@l, Governor's Palacs, and Raleigh Taverm. Alr-conditioning is
also shortly to be inmstelled im the restored Wythe House. In all
exhibition bulldings the temperature is kept at T2° aud the rslative
humidity at 50%. The systems were desigmed by Coloniel Williemsburg's
own Engineerimg Department im collsboration with Wiley and Wilsom of
Richmond, and the mechenical installation wes made during the 1950's
by Wachter and Wolff of Richmopd. The systems are maintained by

the Engineering Department of Coloniel Williamsburg.

The writer visited Williamsburg in October 1960, looked
eger the air-conditioning plants in the Caplitel, Palace and Ra‘leigﬁ
Tavern, end discussed them with Mr. Otis Odell, Director of Mechanicel
Operation end Medintemence, with Dr. Edward M. Rilsy, Director of
Research, and with Curstor Johm M. Graham, III, aﬁd his assistemt,
Miss Lenier. From thess discussions it 1s epparent that air-
conditioning hes been very successful at Williamsburg, both as a
meens of protecticom for its extremely velusble ecllections and s &
mesns of contributing to the comfort of visitors emd the welfare of

the staff. The writer inguired particularly of Doctor Riley

Mr. Grahem as to visitor reaction to visible vents end summer e@lim.

Bot}:g"expressed the @p:m:l.on that nnfamfable reactions were excesdlingly

rere, that vents were moticed or commemted on by very few visitors,
and that the beneficial effects of alr«conditioning far outweighed,
in their experlence, the anschronisms inherent in these modern in-
trusions.

In the placement of vemts Williameburg has tried a veriety

of locations. Same ere in baseboards, some in cornmices, some in
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fireplaces, some in windowseats, and one common return in the Palace
is located in a closet. A mejority of the vemts, however, are in

the floor, usually in the cormers. This mment eppears to be
the most satlisfactory from en engineering stemdpoint, end since the
floors temd to be dark in color, does mnot seem to attract undersirsble
attention frem visitors.

Since humddity is kept at a level of about 50%, Willismsburg
has encountered the problem of condemsation on windows in cold weather.
They bhave found a pexrtial solution to this by installing under each -
1@%er sash removeble tin gutters which cexry the moisture outside and
thereby prevent soiling of curteins and drapes. In Raleigh Tavern,
placemnent of some supply vents in window saa.ts ‘cuts down on .éondensation,
since the werm air dries the windows as comdemsetlon tekes place..

The staff at Williamsburg feel that its alr conditioming
systems are very effective in preserving furnishings and interlor
woodwork. Miss Lenier of the curatorlal staff estimates that it
has cut the rate of deterloration by at least 50%. )

Mr. Odell, Director of Mechsmical Operations end Maimbensnce
feels that the systems ’;will be adequate for meny yeexs."

Tryon Palece, New Bern, N. C., the recently (1956-57)
reconstructed mension of Governor Tryen (1767), hes been fully eir-
conditioned by the Air-Conditioning Corperaticn of Winstem-Selem
end Greensboro, N. C. The temperature is maintained at T72° end
relative humidity at 45% to 55%. In respemse to the writer's
questions, Miss Gertrude Carrawey, Director of Tryon Palace
Restoré.tion, expressed complete satisfaction with this system.

1L



"The cost was high," Miss Carreway wrote (she was umsble to cite
cost flgures) "but in my opinion worth every pexmy." Miss Carrevay
Pelt that the. system wes "very satisfactery and effective" in pro-
teeting furnishings and provoked no unfavorseble eomeﬁt frem

visitors.

A questiommeire submitted to the British Ministry of
Works produced the following imteresting raépame: »

Atmospheric comtrols, other them heat, have been

introduced into e small number of historic build-

ings and mseuns, for which the Ministry is

respensible. While keeping these bulldings in good
conditien, our main aim in providing atmosphexric

combrels is to protect the combents rather than

provide overall perimeter protection for the whole
structure. @Generally, however, our mlld and equsble
climate does not call for a high degree of air-conditioning.

Most of our bulldings, pertieularly historic ones and

those of not very recent design, are of messive con-

struction in materials and in depth, end atmespheric

changes hawve little effect in intermal rooms end

galleries and on theilr contentSecse

The letter goes on to state that permenent heating, humidity
reguletion, and filtration apparatus have been introduced imto three
bulldings under the eare of the Ministry of Works. Cooling apparatus
1s not used in emy of the three. The work wes deme in 1932 in ome
buillding end in 1958-59 in the other two, and mome of the systems is
considered obsolescant.

In regard to the effectiveness ef these systems, the
following statement wes mede:

It is difficult to assess correctly hew effective the

alr control system 1s in reducing e of deterlora-

ticne. but general impressicms are satisfactory.

Lerge corrosive dust prticles are prevemted by air

filtration from entering the condlitioned space.

Potantilally, they represent the greatest danger to
furnishings, etc.

12



No unfavoursble ccmments [om imtrusions] have been
brought to our notice. Generally, sxrchitect and
engineers endeavor to meke instellations as un-
obtrusive as possible in such bulldings.

The 0ld Stope House in Georgetown, D. 0., operated by

National Capitel Perks, has both heating end cooling, but mo humidity
controls or filtration.

When the wrlter visited the Old Stone House in October of
this yesr he wes disturbed by the obtrusivemess of the vents (especially
those located in the white cellings end on the stelr risers), by the
nolsy operetlon of the system and by two conditions which stem from
the lack of humldlty controls and alr filtration - the presence of
active mold in the basement (particulerly noticesble on ome leather
specimen) and dirt streaks around ‘the supply vents in the plaste;:
cellings of the dining room end bedroom. Both conditions adversely
effect interpretation of the house and the former is a serious dsnger
. to objects displeyed. |
At Mount Vermon, where extemsive restoration and rehabilitation

have been cmie;d out in recent years, air-conditioning has not been
Introduced, except for dehumidification in sto;t'age areas con'baiﬁima
documents and records. Although the Mount Vermen euthorities agree
‘that "it would be desireble to have a complete air-comditioning end
de-mmidifying system instelled,” they Peel that such & system would
‘not be ve:ry effective there because a constant stream of visi‘b@r
traffic requires that four outslide doors be kept open at most times.
In the opinfon of Mr. Charles C. Wall, Resident Director
of Mount Vermon, the "lack of air conditioning hes had no adverse

-effects through the years on the house structure or the contents.
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Febrics, of course, "he continues, "do suffer from exposure to dust
a.nﬁ dlrt; draperies axe necessarily.olassified'as expendeble over a
. period of temn or twe:nty years. The structure itself, however,
despite its age, show® no signs of deteriorating influences which
might be offset by alr conditioning."”

Mr. Wall goes on to say that the heating system at Mount
Vernon has beean & feetor in thelr favor in this respect. Although
1t is cemtrally heated, ell heat is supplied by hot water coils in
the basement, the hent rising through the fireplace cpenings on the
firs"b floor. "The emount of heat delivered,” he states, "would not
meke the house camfortable for normel occupency, but our visitors
are in their out-of-door clothes and our gusrds all necessarlily dress
to the comdition. In periods of extreme celd the temperatuie within
the lgoﬁse.z. sy fell es low es Fifty degrees, but the emount of heat
provided through the years has been adeguate to the physical well~-
being of the structure [and] dsmpness as a destructive factor has
been offset.”

The Stete of Mexylend provides no atmospheric controls,

other than heat, for emy historic bulldings, imeluding the old
Capltol et Am

It does, however, maintein optimm temperature
and mmidity conditions in the storage veults of the modern Hall of
Records, "with permement heating and cooling air-conditioning
equiyment."

Two m‘bmtﬁ.an organizetiens in the South - 0ld Salem, Inc.,

Winston-Selem, N. ﬂ. - and the Historie Ghaxlesten Fmtiw,

Charleston, S. C. - yeport that they have ¢nly heat and, at Old Salem,
attic fems. At 0ld Salem, 1t was felt that heat and humidity
1



conditions were not hazardous enough to justify the expenditure
involved in alr cemditioning.
In the Sextthiest, air conditioning is not comsidered

necessary in the Museum of New Mexilce, Palace of the Governors,

Senta Fe, "due to dry climate, nature of exhibits end collectidm,
end nature of sele historie bullding in Museun custody (adobe Palace
of the Governors...). Also - lack of funds."”

Three imstltutions in the Northeast felt thet atmospheric
controls other than heat were not needed in the historlc bulldings

in their charge - The Office of the New York State Historiam,

Albeny, N. Y., Sleepy Hollow Restoratlems, Tarreytown, N. Y., and

the Boclety for the Preservetlon of New England Antiquities, Boston,
Me=s. |

Dr. Albert B. Corey, State Histerien of New York, steted in
explenstion simply thet such controls were not needed.

Dr. Rebert G. Wheeler, Director of Resesrch for Sleepy
Hollow Restoratiens, stated that "while we have made provision fer
the cireulating of air [through the use of attic fens], we have
felt that air eondi‘biming destroys amy lllusion of that earller
pariod to which our buildings ere restored.”

The mest severe attack on the whole ides of atmospheric
controls, other then heat in winter, comes fram Mr. Bertram K. Iittle,
Director of the éocﬁ.ety for the Preservetion of New England Antiquities,
vhich owns many historic properties throughout ‘New England. Most of
these properties are leased to individuals or organizations for

HON-rusSeun UsSes.

15



In reply to the writer's question as to rsasoms for not
introdueing such combrals, Mr. Little wrote as follows:

Because Installation of any system of stmospheric
controls we have seen to date lnvolves demage to
original structural =znd deaerative elements of
historic bulldings; appesaxrs cobjectionebly amachronistic;
requires weter snd power resources elther unobtainsble
et location of preoperty or comstibtubing teo much

of 2 drain en limited endowment income; and beceuse

in our experience the nmburel adsptatlion of an cld
building and its contents to the changing seasons,
with the exceptions due to particuler local conditioms,
has not proven to be as deleterious as is often

Spealing gemerally on the question of atmospheric comtrels,

¥Mrs. Helen Duprey Bullock, Historiem of The Nationsl Trust for Historic
Preservation, has this to sey: |

The Netional Trust tekes the position that this [alr
eonditioning] like heating amd lighting is a desirable
addition to a historic structure emd must be introduced
with the mimirum of demage to the surviving architecture.
A superb example is the introductien of both heating

and alr conditioning at Thomas Jefferson's Monticello

in (herlottesville, Vae

Wot enly does alr conditloning meke the bullding more

comfarteble and attractive to visitors but in urbean

aress especlally it controls direct fumes and

destructive elememis that damage both furnitme

end paimtings. This is a particularly dmportanmt

ergunent in regerd to Independence Hell where you

are swrrounded by office bulldings and downtown

traific. :

Sectlon IV

A SUGGESTED POLICY FOR THE NATIONAL PARK SERVICE

If it does mothing else, the foregolng survey of professionsl
exparience and opluion on the subject demonstrates thet there is mo
generally accepted view regerding atmospherie controls in hﬁ.stqrﬂ.e

bulldings. Mr. Iittle's statement tersely sums up the chlef argumerts

16



ageinst such cantrols. The elaborate systems et Monbtlcello, Coloniel
Williemsburg, end Tryon Palece beer witness te & comtrary view of the
problem, which in general has the endorsement of the Natiomal Trust.
The problem faced by every administrator of historic bulldimgs is
essentially to balance the proven benefits of atmospheric comirols
(and on this point Mr. Little stands almost aione in his opposition)
sguinst the expemse factor, interpretive problems, and, most importent,
the denger of violating the structursl integrity of an architectural
monument. As Mr. Iittle himself suggests, "particuler loecal con-

ditions" must be the determining factor im striking this balence.

Because of the wldely verylng atmespheric conditions
throughout the vest area om which the Natlomal Park Service operates,
it is menifestly impossible for the Sexrvice to adopt a simple, wm-
varying policy in regerd to the use of atmospheric controls in the
historic properties under its cere. Ibs policy should, therefore,
be a flexible cme, determined in each ease by local conditions.

The following guddslines are suggested as alde to determin-
ing what atmospheric control measures &re needed in each case:

(1) Dske careful stock of the building's contemhs.

Decide just how importemt they are in relation to the interpretation
of the structure. If furnishings play a central role, and éspecia.’ﬂy
if they include inepﬁ.aaea:nlg originals, measures for their preservation
are accordingly of grest lmportance. | |

(2) Meke & study of local etmospheric conditioms.

With the ald of leeal wither bureau, air pollution control board, or
b16: carpditdame;

other interested sgemeies, get an objectlia: vier-of. clired

17



gsuch as variatiems in relative humidity end temperature, and of air
contamination levels, which mey adversely &ffect the comtemts of your
puilding. If the climasbte is equable and dilrt or chemical comtemination
levels J.W,' eloborate atmospheric controls will not be necessary.
If, on the other hend, the cutslde humldity fluctuates wildly frem
day to dey, or remeins sbove 60% or below 40% for long periods, amd
1f dirt or other air combeminents are present in apprecishle quemtitles,
alr conditisming should be seriously considered.

(3) Determine your own air cenditioning regquirements.

Not every situstion calle for the full renge of atmospheric controls.
Filtratioﬁ of alr, for instemce, 1s likely to be less of a necessity
in the cowntry or in small towns then in citiés. Alr cooling may

be umnecessary, likewlse, in mon-urban situmtions where windows may
safely be open_.ed to promote alr circulation. The use of permanent
or portsble equipment (such as humldifiers emd dehumidiflers) will
depend also on local conditioms. In general, it 1s probebly safe

to say tha.i'; the more rurel the situation the less complex the problem
and the solutlon.

(%) Obtein en air conditioning plan and cost estimates.
Based on your specific meeds, have plauns drem wp by e qualiffed air
conditioning enginser. It is helpful to have more then one alterna-
tive plsn 'bo choose frem. One may show the most efficient method
of air conditioning the bullding; another the method which least
affects the original sitructure; a third a compremis A

should, of course, be made to aveld tampering wlth original structure
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and to meke visible elements of the system es unocbtrusive as possible.
Cost estimates should imclude cost of imstallation, operation (water,

power, etc.), and maintenance.
(5) The decision. Once you have a plan and cost estim@tes,

you cen declde whether or not it 1s feasible to obtein the meesure
of protection you deem neeessary for the contemts of the bullding.
The cost factor or the threat to the integrity of the bullding msy
in the end tip the balance in favor of leaving the contents to fend
for themselves. The value or historlcel importance of the furnish-
Ings will however, in some Instances, ocutwelgh these factors and provide
sufficient justificatien for a considexreble capltel expenditure. BHaech
case must be deelded on its own merits.
Section V

SUGGESTED POLIGY. FOR THE HISTORIC BUILDINGS AT JNDEPENDENCE
NATTONAL HISTORICAL PARK.

Followlng the guldelines suggested in the preceding sectiem,
the writer submits the folloWing estimete of the atmospheric comtrols
problem as it affects Independence Netiomal Historical Park.

(1) The interpretive program now in operation in the
Independence Hell group and preposed te be expanded to imclude
several other h;stmﬁ.e bulldings \1n the Park depends to a large extent
on glving the visitor the feeling that he hes momentazily stepped back
into the 18th century. To this end the bulldings are being furnished
88 they were at that time. Scme of the furnishings ave those originally
used in these buildings, the "Rising Sun" chair, for instence, used
by Weshington at the Censtitutional Cenvemtion in 1787, the Silver
Inks'band used in the signing of the Declaration of Independence, and |
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25 of the chalrs used by m@nbeis of the Unlted States Congress meeting
in Congress Hell frem 1790 to 1800. These are irreplacesble ¢bjects
of prime historieal interest whose interpretive value is greatly
ephenced by thelr belng seen in thelr originsl setting. Thelr
presexrvation is, like the preservation of the bulldings to which
they have been returned, a matter of prime importance. The same
is true to only a slightly lesser degree of other antigue furnishings
which have been or will be placed in these bulldings as losns from
privete individuels end public imstitubions, and for ithose to be
purchesed for this purpose at an over-all cost of many hundreds of
thousends of m. Prevention of uwmnecessary deterioration
1s alweys better in principle then repairing damage, and in the
long run probably will be less costly than repairs and rep;l.a.cemants.
(2) In an effort to determine the atmospheric conditions
to which theée objects are exposed at present, the Park» staff hag
conducted some Indepemdent tests and has comsulted with the Alr
Pollution Comtrol Section of the Division of Envirommentel Health,

Philadelphia D s of Health.

During the present year the Perk staff has been recording
the temparature snd relative humidity in Dndependence Hall. Ab
first, test readings were taken with a sling hygrometer three times
each dey in five locetions within the bullding. These readings,
teken during the hesting season, showed that the present heatiné
end humidity contrel system wes not equally effective in all parts
of the bullding in preventing excessive dryness. The result hes 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 1960 temperature and relative
hunldity heve been recorded in two locations in Indepemdence Hall,
using Brown Recorders which operate constantly. The at‘cached
cherts (Appendix E) show the daily high and low relative mmidity
readings at these lecstlions. It is readlly apparent from these
graphs thet the relstive humidity in Indepemdemce Hall during the B
summer of 1960, without eny sort of atmespheric cemtrol, wes subject
to rapid end wide fluctustion and rarely fell within the optimm
band of 45-55%. The generslly lower humidity level in the first
floor Assembly Reom is eowing to the fact that the re'éorder in thet
room wes placed in a relatively sheltered position while the ome
upstalrs was delibermtely placed near an open window.

Because of the generally high humidity Philadelphie experiences
during 1ts mumers end the large mmber of visitors passing through
Indepsnden&e Hell, the alr inside the exhibition rocms becames very
uncomfortebly close unless the windows are opened. Fram the point
of view of praaez'ving the objects on exhibition, this is a very we-
satisfactory solutien of the alr ciroculaticn problem, since 1%

. intensifies aneother serious problem, that of dirt end @%ms
of alr pollution.

While no sclentific tests have been conducted in Independemce
Hell on the types emd quentities of various conteminents in the air
vhich adversely affect ambique furniture, peper, and the like, in-
formation of this sort is being collected in verious parts of the clty
by the Alr Pollution (ontrol Sectlon of the Division of Envirommembal
Health, Philadelphis Department of Public Heslth. According to the
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most recent informetion (see Appendix E), the stwosphere of Phile-
delphia conteins typicsl urben concentratiems of sulfur dioxide,
hydrocarbons, and particulate matter. In respect to the last,
Philadelphie's city-wide meen concemtration of particulates im 1959
was 14T micrograms per cublc meter, which is below average for a clty
of this size, bult the mean eonmm at City Hell, the sempling
station closest to Independence Hall, was 190, which is averasge for
cities of over a million peopie. sulfur dloxide and various hydro-
carbons, produced by cembustion of solid, 1iquid end ges fuels, are
elso present in the city's atmesphere in measursble quantities,
though samplings have been too limited to give & clear plcture. In
general it cen be sald thet Philadelphia's eir pollution problem,
while less serious then that of Los Angeles, Lendon, New York, and
same other large cltles, 1s serious emough te worry public health
officlals and interested in preserving valusble museum speclmens
from airborne elements of destruction.

(3) In view of atmospheric conditiens in the cemter of
Philadelphia, it is felt by the writer snd his assocletes that this
Park's major histeric builldings snd their ecntents should be given
meximm internal protection sgalnst the effects of uncontrolled umidity
and. a.:lr pollution. This means heat:!.ng and eooling, filtration and |
autamatic mumidity comtrols to provide, as nearly as posslible, a con~-
stant méiw level of between 45% amd 55% end & minimumm influx of
alr conteminants. Nome of these elénem;s of atmospheric cemtrol can
be emitted wlthout impairing the effectivemese of the whole system.
Equipment should be permsnently installed.
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(4) Plans for atmospheric cemtrols im the Independence Hall
group of buildings are being submitied in a separate report by the fimm
of Cherles S. Leopold, Inc.

(5) The writer feels strengly that full atmospharic comitxuls
~ are a real necesslty in the Independence HMLL group and other Park
exhibition bulldings te preserve their valusble and, in part, irrve-
placesble furnishings. This necessity srises out of particular local
atmospheric conditions which are & serlous threat to these furmishings.
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"Temperature and Humidity Control of Perilod Roam
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end "1959 Annuel Report, Air Pellution Control Section
of the Division of Envirommental Health, Philadelphie

Department of Publie Health."
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APPEIDIX A

September T, 1960

Memorandum
To: Reglonal Director, Region Five
From: Chief, Branch of Musewuns

_Subject: Atmospheric Control of Congress Hell - Independence

The following informetion and the attachment, ere supplied for
possible use in Museum Curator Wallace's study of atmospherie
control for Congress Hall. Curator Malecolm Watkins, of the
National Museum, informed us that the National Museum has
heretofore stored its Durniture collections without special
etmospheric cemrol. They have found that veneered furpiture
hes suffered particularly. In the new Museun of Histery amd'.
Technology they expect to maintaln throughout the exhibit and
storasge areas a sumer temperature of about T5°, with a relative
- humldity of 50%. During the winter the tempersture will vary
from ebout TO-T5%. They will try to keep the humidity to 50%,
but expect &t times it will drop briefly to 35-40%. The attached
report was made in commection wilth their preliminery studies.

- The National Gellery of Art informs us that in the new Widener
rooms they wlll meintain a temperature of T20 in-winter, with a
reletive hmidity of 45-50%. In sunmer they will let the
temperature rise, but will keep the humidity within this rance.
At present they are experimenting with shutting off the air
conditioning at night. The system will come on in the summer
vhenever relative humidity reaches 55% end in winter if it gets
down to 45%. -

Relph H. Lewls
Chief, Branch of Museums

In Duplicate

Attachment Forwexrd to Supt. Ind.
from Reglon Flve Office
‘Por informetion . )
By: MK Date: 9/9/60



APFENDIX A
Mr. J. C. Ewers Mey 1k, 1958
G. C. Lindsay
Tampersture and Humidity combtrol of peried room imstellations.

No study of air conditioning espeelally oriemted to the peried room
hes been made. Avellsble reports and experimemts deal only with specific
objects emd materials.

The objects mest criticelly affected by temperature and humldlty ere

(1) peintings on wooden pemels. Ideal temperature and humidity comditioms
for the preservation of wood penel palnbings are as follows: .
Temperature: 65° F.
Humddity: 58% Relstive Humidity:

These same conditlions may be toaken @8 the ldeal for almest ell other
objects and materiels except certein types of ancient soda glass fer which
& relative humldity im excess of 48% 1s dangerous.®

In instences not involving these criticel objects emd materials (i.e.
wood panel peintings end certain glassware) considersble variation from
the ideal conditioms is permissible, though adherence to the ldeal con-
ditions ls desireble for all types of woodwork, textlles, and metelwork.

Organlc materials are susceptible to demage by desiccestion at R.H.
less tham 50%, apd mould may ococur on mould nourishing types of material
if the R.H. 18 in excess of 65%.3

For pericd-rocm imstallatiom the permissible limits of R.H. would
appesr to be as follews:

Mimdymom : 45% R.H.
Mexclmmam: 65% R.H.

However, both desiccation and meuld growth can be inhiblted by free
eirculation of air. With a meximm of air circulation end careful
examinetion of dsed air pockets, the permissible limits of R.H. might be
aslwash%mdashighas&% It 1is not however wise to approach
these gbsolute limits.

S0 long as the R. H. falls within the permissible limits, tempe:
may be held at any reasonsble point. As noted ebove, the ideal t&nperatnre
appears to be sbout 65° F. The National Gallery in London msintains a
temperature of 680 wlth excellent results.
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2

pealking, the higher the percemtege of eir remﬁrmﬂ.a'bm
(L., the reuse @f already-conditioned air as apposed to drawing

ailr fwom outside emd mﬁitiening it "frem scrabtch") the cheaper the
operation #f the alr condltioning system. Cost wise it is desirsble to

work at the hlghemk passible percentage of reclrculation of alr. l\m
deleterious effects of this high percembege of recirculatlion are rsporbted

so long as no nmclous or dameging gases, dustm, etc. are produced by the

air copditioning mechinery or from other sources insids the alr cemditicned
e, Using a high percentage of recirculsied alr is ot advisable, however,
in.copjunction with electrostetic precipltation of dust pm:!.@l@a The
electrostatic precipltation process creates a certaln amount of ozonme

end nitrogen ocxides which are not desirshls end might in extreme

instances prove dangerous.

Recirculaticn_of 90% of the al® 1s used with success in the Natiomsl
Gallery in Londen.’

One of the sorliest attempts at alr cmdi'biming applied to large
collections wes underteken by the British Mimistry of Works during World
Wexr II. Alr cwditi wer~time storege was provided in the Welsh slate
mine. Excellemt mu:il.ts were obtained within the following limlts:

Pemparature: 60° plus or mimus 50 F.
Hundddty: 60% plus or mimas 5% R.H.

Of peremount importamce in tempersture and humidity comtrel is the

constant malintepence of the selected teamperature end hvmidity. Rapid

change in temperature amd humidity are to be aveided at all cests.

Sporadic or mtmmt operation of the tempsrature and humidity
trolling mechinery mist not be permitied. Operstion of the system

at only cer’sain tﬁ.ms (for example, during visiting hours omly) would

be more damaging for specimens then the cemplete absence of such combtirol.

. The Netiomel Gellery of Art (Washimgbor
be shut off for several howrs before apprecisble chenge in the aﬁroems.
At this gellery R. He varies beweenll-s-so%sndthe temperature is kept
between TO° F. and T5° F.

In the hmidity contrel of any sizsble arem, flucuntion ef at least
5% is to be expected. More precise comtrol should mot be anticipated.

SUMMARY: & RECOMMENDATION:

Period roems are by their nature furnished with heterogensus materlals.
It is impossible to alr condition & period room in a memmner ldeal for each
individusl object in thes room.

Almost all objects, however may be safely meimteined within rather
wide limits of temperabure and hupldity.
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A room maintained at & tempersture of 65° plus or mimus 500 F,,
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. '

COMPARISON OF TEMPERATURE AND HUMIDITY IN

VARIOUS MUSEUMS USING AIR CONDITIONING AND HUMIDITY CONEROLS

Installation Temperature

(degree F.)

Netional Gellery (Londen) " 68 ’
Worcester (Textiles) ?
(Wood) . 7

Natiopel Gallery (Washington) 7 0-T5
Manod slate querry '
(War-time starage§ 63
Winterthur (textiles) To be

Plenderleith's recemmendation 60 plus or mimus 5

Recommended for MHT per rooms 65 plus er mimus 5

" Relative

Bumiddty (%)
58 o

40 plus or minus 1
52 plus or minus 3

45-50

58

Supplied
60 plus or minus 5
55 plus or 5
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