
N E X T M O N T H ' S F O R U M 

Ar rW K L F T H and Market Streets, in the heart of Philadelphia's 
shopping center, stands a new bank and office building, owned by 

the Philadelphia Saving Fund Society, the oldest institution of its kind 
in America , and designed by Howe & Lescaze. architects, who are 
among the foremost American exponents of non-traditional architec­
ture. Considering the conservatism of the owning institution, the old 
traditions of its location, the building is a paradox. I t stands beside an 
ancient Ouaker meeting house, and in its thirty-five stories of steel, 
concrete, glass and stainless metal includes the best contemporary 
example of clear-headed planning, skillful engineering and economic-
design that has come to our attention in many months. It is one of the 
few buildings in the world to be completely air conditioned. .Architec­
turally it is controversial, yet we believe that architects caimot fail to 
appreciate the influence upon future structures which the building w ill 
undoubtedly have. We believe the Philadelphia Saving Fund Sorictx 
Building to be significant enough to warrant a complete presentation in 
the pages of T H E A R C I I I T F C T I R A I . F O R I M . and the December issue w ill 
contain the exclusive story of its design, engineering and equipment. 
Reproduced below is a view of one of the many excellent photo­
graphs which, with a descriptive text, will explain, at least in part, a 
remarkable architectural and building accomplishment. 

In the same i.ssue will be a .series of plates and a short text descriptive 
of the Louisiana State ("apitol at Baton Rouge, the latest architectural 
accomplishment of Weiss. Dreyfous & Seiferth, and, by a stimulating 
series of drawings, photographs and notes, Frederick J . Kiesler will 
present a most unusual project for a community theater. 

tatrnii \Vtinnt,linii 

The gentleman in the mask typifies 
a new structural technique. Quietly, 
economically and safely he is joining 
steel to steel with an electric arc. In 
the December issue IRVING H. BOW­
MAN contributes an article on the 
welding of structural steel. He ana­
lyzes the work of the gentleman in the 
mask and explains important points 
in the structural design, specification 
and supervision of welded structures 
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Los Angeles County (>rneral Hospital 

Architect: Allied Architects, Los Angeles 
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W A N T and LIKE this 

Cabinet Top 
"p^VERY woman gets a kick out of her first sight of a 

Formica kitchen cabinet top. She wants it. Every 
builder or realtor knows how much a feature like that may 
help in selling a house. It may be worth many times what 
it costs—when it comes to closing a deal. 

Builders who have tried Formica tops keep on using them. 
They are very handsome, and very practical. The really 
modern house should have one. 

Window stools, baseboard and wall covering may be had 
to match the cabinet tops. 

Investigate Formica for your next house 
or apartment building. 

T H E FORMICA INSULATION COMPANY 
4643 Spring Grove Avenue, Cincinnati, Ohio. 

M FOR Fl lkN FIXTTT 
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CURRENT HOSPITAL TRENDS 
H V 

S. S. GOLD WATER, M.D. 
HOSPITAL CONSULTANT 

Ak( "M ri'KC 'I'S who in thi-sc iiiii(> arc called upon 
- to undertake the planning of hospitals soon 

discover that the problem before them includes ele­
ments of social economics with which their technical 
training has little to do. T h e perfect hospital, it soon 
apj)ears, calls for the expenditure of capital sums 
that are beyond the resources of the average com­
munity and for individual costs of maintenance 
which exceed the available means of nine-tenths of 
the |>opulation. But the .American people, despite 
all that may be said about the inadequacy of 
industrial and political leaders in recent years, is 
essentially a practical people and just as soon as an 
.American building committee and its architect per­
ceive that an ideally planned hospital is unattain­
able, they settle down to an analysis of the problem 
w hich aims at compromise along practical lines. 

KmiTging from the critical discussion of the past 
decade, the general tendency of which was to con­
demn the use of large open hospital wards, we hnd a 
new type of community ho.spital in which patients 
of moderate means and others of no means at all are 
olTered shelter not in individual rooms assuring the 
maximum in privacy and comfort but in rooms con­
taining two to four beds each — small wards in 
which the individual beds are separated either by 
light non-structural cubicle partitions or by ad­
justable curtains supported by overhead trolleys. 
T h e shift from large wards to small wards can per­
haps be .set down as the most characteristic change 
in .American hospital planning that has occurred 
during the past twenty years. 

Whether or not the end of this drift toward pri-
\ a c y has been reached may be questioned, for while 
the adxantages of the small ward over the large 
ward are vigorously presented b\' its numerous 
advocates, ho.spital perfectionists, w ho see no reason 

tor de|)ri\ing the poor of any comfort which is 
within the reach of jx-ojile of large means, continue 
to stress the inconsideration of comix-lling an 
acutely sick patient to share a room with others and 
thus to be exposed to sights, sounds and odors that 
are obnoxious; and to the.se social idealists as well as 
to a considerable section of the general public a 
-•I'paiaic room for e\'er\' patient continues to .1 
laiilali/.ing if unattainable ideal. .So much lor one 
noticeable general trend which the hospital archi­
tect must follow understandingly if he hopes to 
satisfy his clients. 

In any general cla.ssilication of hospitals there 
conic into \'ie\\ iniinediaIcK' such distinct lyi)i > a-
I he gent-ral hospital and the special hospital, as well 
as the less clearly differentiated \oluntary and 
municipal hospital. .Among special" hospitals the 
lir>i position, judged by the number of beds, nnist 
be accorded to hospitals for nerxous and ment.il 
patients: the tuberculosis sanitarium and various 
other s|)ecial types trail behind. If we regard the 
hospital as the unit, the general hospital greatly 
outnumbers a iu special l \ pc. 

The iiu i\-ase in bed c.ipacity of hospitals for men­
tal and nervous diseases during the past five years is 
almost startling, the numlx-r having increased from 
373.000 in 1927 to 4.S 1,000 in 1931, although the 
numl)er of hospitals in this group increased only 
from 563 to .SS7. In this held we have to deal for the 
most part with large .St.iie asylums. Tuberculosis 
.sanitariums have lately shown little growth; in 1927 
the number of a\ailable beds in this group was 
63,000 and in 1931, 65,000. 

T h e country has heard so much of medical sjje-
cialization during the past decade that without 
knowledi;c of the facts one would be disposed to 
assume that there had occurred . i \'ast increase in 
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The pictures on this and the 
opposite page illustrate types 
of hospitals tor which there 
wi l l be an increasing demand 
as public responsibility lor 
community hospital service 
is more widely recognized. 
At the left is a view of the 
Los Angeles County General 
Hospital , Los Angeles, C a l . , 
for which Bergstrom, Hunt, 
Davis, Hunt & Richards were 
the architects. It is not en­
tirely linished as yet and upon 
its completion wi l l be com­
pletely illustrated in T u t 
A R C H I T I - C T C R A L F O R U M . On 

the opposite page is the Her­
man Kieler Hospital, Detroit, 
.Mich., for wh ich A I bert K a h n, 

Inc. was the architect 

the mini her of special hospitals devoted to particu­
lar branches of medicine. W hat has actually hap­
pened, however, has been a growing recognition of 
the medical specialists by general hospitals, result­
ing in the aIIocati{)n oi definite sections of general 
hospital buildings to individual specialties, with 
much specialized departmental |)lanning. Notwith­
standing a notable increase in the total volume of 
matcrnilv- work done in hospitals, the number of 
indejxMident maternity hospitals in the country fell 
from 1 7<S in 1927 to 145 in 1931; a number of ma­
ternity hospitals combined with general hospitals, 
but in the general hospital maternity work steadilv 
grow s in relatixe importance. 

Iiuluslrial hospitals have increased in the past 
five years from a total of 108 to a total of 142, with­
out a corresponding increase in bed capacity. 
Investigators who have stressed the importance of 
special institutions for convalescents will probablv-
be disappointed to find that the number of con-
\-alescciit hos[)ilals listed by the Amcriciin Medical 
.Association in 1927 was 139, and in 1931 only 133. 
According to the last hospital census, 86 isf)lation 
hospitals for communicable di.-^eases ofTered accom­
modations to 7,600 |)atients, 60 children's hospitals 
were equipped for 5,400 patients, 64 e\i', ear, no.se 
and throat hospitals had 2.700 beds, and 68 ortho­
pedic hospitals 6,500 beds. 

In point of bed capacity, the only single group of 
hospitals that can compete with general hos[)itals is 
the nervous and mental group (4,309 general hos­
pitals, 384,000 beds: 597 nervous and mental. 
451,000 beds), but as the mental hospitals are com-
paralivcK' few in number, of large individual size, of 
relativcK' uniform plan, and often the i)roduct of 

permanent .State architectural ollices, one infers 
that the professional interest of architects |)ractising 
I)rivately in the hospital lield centers upon the gen­
eral hospital, which isdivisible into two major groups 
of municipal hospitals and voluntary hospitals. 

Broadly s|)eaking, the municipal or public hos­
pital in the I nitcd States is a hospital set up by the 
tax-levying authority for the accommodation of 
patients unable to pay for their medical or hospital 
care, while the volunt.irv hospital is a creation of a 
voluntai v- civic association offerini; care to rich and 
poor alike. These detinitions must, however, be 
(pialihed, for there are some \()Iuntar\- hospitals 
which are rigidly charitable and from which the rich 
are entirely excluded and others to which the penni­
less patient is afforded no access: while, on the other 
hand, there are some lax-supported State and nm-
nicipal institutions from which private or paving 
[latients are not altogether excluded. 

Th ir ty years ago most public general hospitals, 
chiefly in consequence of the limiti-d appropriations 
available for their construction and equipment, 
were comparatively poor examples of hospital 
planning, but the progressive and relatively liberal 
example of private institutions has cai ried over into 
the adjoining public lield and some of the most per­
fectly appointed hospital buildings which the 
country has produced during the past live years are 
owned by State, county and municipal govern­
ments that have consciously ainu-d at high stand­
ards. Improvement in public hospital standards has 
occurred at just the right time, for one result of the 
prolonged business depression has been the stressing 
of the principle of iiuiilic responsibility for commu-
nit\- hospital service, and from the wider acceptance 
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of this priticiple a shaq) incrc.isc in the number and 
size of municipal hospitals w ill follow . 

T h e university medical renter, freed from the 
limitation of the usual "cf)st per bed." is. or ought 
to be, so far as its clinical accommodations and 
scientific equipment are concerned, the very best 
type of general hospital, since the medical student 
requires contact with all types of clinical .service and 
the service must be conducted with all the acces­
sories that modern science affords. It is a mistake, 
however, for the small community hospital to pat­
tern its plant on the lavi.sh lines of the university 
hospital. T h e creation of a Small Hospital Section 
within the framework of the .\tnerican Hospital 
.Association is significant: a majority of the superin­
tendents who attend the annual conventions of the 
association are the representatives of small hos­
pitals who, finding the big meetings dominated by 
the executives of large institutions who thought and 
talked in spectacular and, so far as the interests of 
small hospitals are concerned, in irrelevant terms, 
quietly withdrew into a circle where it was possii)lc 
to discuss the modest realities of small hospital 
practise. Of all the hospitals of every description in 
the L'nited States, more than 70 per cent are 
hospitals of less than 100 beds. 

E v e r y recent national and regional survey of hos­
pitals and medical service has stressed the inade­
quacy of such service in rural centers, and side 1)\ 
side with the further development of existing urban 
institutions, we shall undoubtedly see in the future a 
large increase in the number of small rural hospitals 
modestly equipped for surgical emergencies, for 
maternity service, and for routine medical and 
surgical work, hospitals containing both small 

wards and individual rooms, an operating room, a 
modest laboratory, an x-ray room, and modern 
physio-therapeutic equipment which the individual 
country practitioner cannot afford. T h e rural com­
munity hospital aims to provide all the essentials of 
a modest hospital service at the smallest possible 
cost, except fK-rhaps in the few cases in which a 
one-time country lad who has become a leader in 
finance chooses to bestow ujjon his home village an 
ornate hospital built regardless of expense. 

T h e failure of the public to utilize a large propor­
tion of the hospital beds which are now available, 
especially beds in the upper price range, is notorious. 
Th i s does not necessarily mean that there are more 
hospital beds than are needed. b)i on closer e.xamina-
tion it appears that the sickness rate and the rate of 
hospital utilization are two entirely different things. 
There are many internal diseases in which resort to 
the hospital is optional, and there are conditions 
susceptil)le to relief by surgical means for which 
hospital treatment is sought only when the patient 
has money to spare. T h e postponement of ojX'ra-
tions which in prosperous times would be under­
taken without hesitation is responsible for many 
empty private rooms today. So far as urgent cases 
are concerned, the effect of financial depression is to 
shift the demand of patients who are still able to 
pay something for hospital care from higher priced 
to lower priced rooms and to force many self-
respecting patients, however reluctantly, into the 
free ward class. 

Thoughtful community surveys undertaken in 
ad \ ance of hospital building are desirable and (up 
to a certain point) useful, but the most intelligent 
surx'cy can determine only probable utilization and 
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cannot foretell lo a nicely i l ie c h a r a c t e r and e.xtent 
of the actual (lomaiul for hospital accommodations 
in general or for hospital service of a particular 
grade. The fluctuating demand for various types of 
ser\ ice has demonstrated the superior \ alue of hos­
pital la\( )Uts which aro llexiMc in the sense thai l h e \ 
lend themsehes to the easy adaptation of ward and 
room spaces to changing classifications. . Some 
private rooms, for e.xample. are of such size and 
arrangement that the\- can he c o i n i T l e d into semi-
private rooms, while others cannot; the location of a 
room or small ward may or nia\' not fa\"or its 
reclassification; fenestration, too. may facilitate or 
obstruct the rearrangement of floor areas. In these 
matters the architect will do well to seek the judg­
ment of the ex|X'rienced hospital consultant or 
sui)ei intendent. 

The vigorous campaign which is being carried on 
at this time for a reduction in the number of student 
nurses w ill influence one jihase of hospital planning 
during the ct)ming dec^ide, for a number of schools of 
nursing are cc-rtain to l)e abandoned and sp.ices 
formerK' devoted to school purposes will h a w to be 
adapted to other uses. New hospital enterprises 
hereafter will more frequentK' be undertaken with­
out any attempt to incorporate a .school of nursing 
in the general |)Ian. .As graduate nurses and ward 
maids come to replace student nurses, chanjies u ill 
take place in the type of residential accommodations 
required for part of the nursing force. 

In the field of medical practise the hospital of the 
future will occupy a somewhat different position 
from that which it holds today, for physicians will 
increasingly make their professional headquarters at 
the hospital and the inclusion in the hospital i)lan of 
consulting offices for the stafT may become the rule 
instead of the excei)tion. 

T h e advocates of air conditioning in hospital 
wards, who are pushing their wares with enthusiasm, 
seem to think that they are presenting something 
new. A s a matter of fact, the control of temperature 
and humidity in hospital wards by mt^chanical means 
w âs a popular idea forl\- \-eai's ago l)Ut aciiial 
installations, less flexible and less cunningly devised 
than those available toda\-. ga\-e such un.satisfac-
tory results that many protests arose and in the 
hospital literature of the first decade of the present 
century one ma\' read the accounts of a widesjiread 
l)ack-to-naturaI-\-entiIation nio\ement which li-
nalK' triumphed. 

In the current discussion of the subject of air 
conditioning there is often a failure to distinguish 
between the idea of control and the idea of uniform-
i t \ . (d i i i ro l , which aims at seasonal and diurnal 
modifications of air conditions, based on accepted 
physiological laws is one thing; mere constancy of 
what is arbitrarily chosen as a comfortable at­
mospheric condition is quite another. If the deter­
mination of atmospheric conditions in wards and 

operating rooms is lefl entirely t o enthusiastic 
engineers, it is safe to pifdict that t o o little atten­
tion will be paid to clinical needs. Once more will 
occur a reaction based on physiological findings. 

I'Voin a i J i a c i i e a l staii(l|)oint i t is unwise to spiMid 
money on an elaborate a i r conditioning s>sleni mi-
less the need for it has been demonstrated and its 
pur|X)seful, intelligent, and continued use is a.ssured. 
.\tiain and again I have visited hospitals in which 
costly installations were idle, as a rule because the 
hospital personnel was indifferent or hostile. 1 
do not doubt that air conditioning has a definite 
place in hospital planning, but 1 should like to see 
|)rogre.ss made along lines of known physiological 
laws and not in imitation of the refrigeration prac­
tise of the moving picture theater. 

T h e organi/aiion of the International Hospital 
.Association has stimulated a lively inteixhange of 
o|)inion between .\merican and foreis^n hospital ad­
ministrators and aichitects. Foreign critics think that 
we in this countr\- are too careless about site, en­
vironment, sun exposun-, natural \cntilation and 
air si)acing in wards. \ \ c . on the other hand, fre­
quentK' find foreign hospitals awkward in arrange­
ment and distinctly inferior in nursing equipment. 
T h e buildings of a great new Italian hospital, whose 
com|)letion is described in official literature as ,i 
national achiewment, are almost empty shells 
which contrast sharpK' with the recent American 
u.se of highl\- si)eciali/.ed built-in e(|uipment. 

But let us not forget that there are ways in which 
we can profit 1)>' the study of European praciise. 
Deliberation in the formulation of a program or the 
de\f lopment of plans is one lesson that we certainly 
can learn from our l'.uro|)ean friends; a hospiial 
cannot be pro|)erl\ planned with the speed of a 
loft liuilding and orders to finish complicated hos-
|)iial plans in a few weeks or months will be resisted 
by conscientious architects who understand (he 
nature of the work. 

T h e number of perioflicals w hich are devoted to 
hospital activities is now considerable and much c i n 
l)e learned from their |)erusal. I'nfortunateK , the 
-\niei-ican journals which belong to this group, w hile 
la\ ish in their presentation of hospital plans, ele\'a-
tions, and interiors, invariably present this matei ial 
w ithout critical editorial comment. . \ i)o()r plan may 
ha\-e more allure to the uninformed than a meri­
torious one and the description of a plan by its 
enthusiastic maker may not con\-e\- the precise 
message which the student of hospital architecture 
needs. It would be a fine thing if somehow the 
American Hospital As.sociation could acquire a 
sufficient endowment fund to enable it to develo|>. 
in connection with its excellent library in Chicago 
(w here a large collection of hospital plans has been 
assembled), an institute of hospital planning offi­
cered by a competent staff of experts w hose critical 
judgment would be available to all in need of it. 
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P L A N N I N G THE GENERAL HOSPITAL 
B V 

H. ELDRIDGE HANNAFORD 
OF T H E FIR.M Oh" 

SAMUEL HANNAFORD & SONS. ARCHITECTS 

NO H O S P I T A L can be better than the program 
behind it. T h e importance of this truth can­

not be overstressed. In this article the term " plan­
ning" should be construed in its broadest sense, and, 
before discussing the actual planning of the build­
ings and their component departments, let us con­
sider the average hospital project in its formative 
state. 

Usual ly a group of individuals, motivated only 
by the highest ideals of rendering a real service, 
meet and decide "to build a hosi)iial." Without 
much further analysis of the problem, a site is 
secured and the whole project is launched in a 
hurricane of well-meant enthusiasm and misdirected 
energy. T o follow this cour.se of procedure foredooms 
the project to failure. .Any hospital project should 
be ai)proached as a ditrtcult problem requiring 
.solution. First of all a clear analysis should be made: 
the real needs, based on the broad requirements of 
the general community, must be determined, and a 
definite conception had of the exact results to be 
attained. 

.Some of the questions to be answered in formu­
lating a hospital program are: (1) Is there a real 
need for any further hospital facilities in the com­
munity? (2) Just what type of service shall the hos­
pital undertake in order to supplement or fit in 
with the general public health program? (3) .Shall 

the project be set up on the basis of charity cases, 
part-pay cases, or strictly pri \ate room full-pay 
cases? (4) Where is the best location for the pro­
posed hospital with relation to the type of service 
to be rendered, areas to be served, and to other 
hospitals? (5) What general typf of building seems 
best suited to the hospital's special field of work? 
Shall it be the cottage plan, separate pavilion plan, 
multi-story block plan, or multi-sior\ block plan 
with semi-detached wings? (6) What of future 
expansion and how can it be provided for? (7) 
Shall the building be arranged for future conversion 
to other hospital u.ses in the event this seems de­
sirable, or is it to be set up solely as a special-
purpose unit f 

These questions, and many like them, must be 
carefully studied and weighed against each other 
and against the problem as a w hole before a sound 
decision can l)e reached and a loj^ical, c l T c c i i M ' 
program formulated. T h e assistance of the hospital 
consultant and of the architect having special and 
successful hospital experience must be enlisted. 
In selecting such specialized assistance it should be 
rememl)ered, as a basic principle, that cheaply ac­
quired and carelessly selected professional service 
is always highly expensive in the end. and that the 
best service available is barel\- good enf)ugh to do 
a real job of this sort. 
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! mill n i h i 

Whrrinrion 

The Los Angeles County (ieneral Hospital, for which Bergstrom, Hunt, Davis, Hunt tS: Richards were the architects. Ad­
vantage has been taken of location to assure proper orientation, quiet, accessibility, outlook and facilities for expansion 

General Dctermination.s. Let us assume that we 
are about to begin work on a general hospital 
project. 

. \ i MiniK oi B E D S : T h e first item of determina­
tion is the number of hosintal beds necessary ade-
quatelx- lo meet the demands of the communit>-
served. The following is a good tabli- to use foi' pre­
liminary calculation for urban communities: 

Medical and surgical beds 0.5 per 1.01)0 po|)ulalii)n 
Contagious disc-ase bed- 0.5 [ l e r l.tMM) population 
Children's beds 0.5 per 1.001) |)opulaiion 
Maternitv- beds 0.5 per l.OOt) population 

These proportions will be modified by several 
factors, such as (1) the prevalence of sickness: (li 
the attitude of the medical i)rofession toward 
hospitalizing their patients: (3) community social 
conditions: (4) rate of growth of the population. .\ 
careful survey should be made of such modifxing 
factors and the hospital requirements finally deter­
mined from the facts developed by the survev". 

In rural communities, where heispilals aî e not so 
e\lensi\'el\- used as in cities, the above proportions 
can be reduced by about 40 to 50 per cent to form 
the basis of the program. 

L D C . M I O N . .A hospital site, once chosen, is per-
haj)s the most permanent |)art of the entire hospital 
development. T h e importance of a wise choice can­
not therefore be overemphasized. 

T h e following considerations should govern the 
selection of a site: 

1. Quid — Avoid locations on heavily traveled thor­
oughfares, street car and railroad lines, places of amuse-
meiu. playgrounds, factories, etc. 

2. Clean Air — .Avoid all places where smoke, dust, or 
dirt originates or locations to which such impurities may be 
carried bv- the prevailing winds. 

3. Absence of Insects — .Avoid locations near swamps, 
ponds, streams or industries where insects are known to 
breed. 

4. Accessibility — .Select a location which may be (|iii( kly 
and easily reached by motor, trolley or bus. 

5. .Snilabk Outhok — .Select a site where the patients 
can have the benefit of seeing liroad. well-kept lawns, 
woodlands, or distant hills. 

6. Orientation — Select a .site which will permit the 
hospital buildings to be so arranged as to secure simlighi 
in everv- patient's room during some portion of each day. 

7. Permanency—Choose a site in a location where the 
probability of change in physical and social character is 
remote. 

8. Facilities for E-xpansion — The site should be of such 
size as to jiermit of at least 100 per cent expansion of the 
original institution without crowding. 

9. Cost — This item, while imiiortant. should never be 
the controlling factor except in the case of two or more 
sites which fulfill all the other reijuiremenls for suitability 
for hosjiital purposes. Kven a donated site — if iinsiiiled for 
hospital use — inav' prov e (piite expensive in the cud. 
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Ci-AssKs ni l^ i ; i )s: N o set rules can be g iven as to 
the rat ios o f var ious classes of beds to one another. 
Ins t i tu t ions v a r y f r o m those hav ing all beds in 
large open wards to those arranged en t i re ly fo r 
single bed rooms. The type of service to be given 
(char i ty , par t -pay, fu l l -pay , etc.) w i l l determine 
the number of ward beds, semi-pr ivate and pr iva te 
beds to be prov ided. 

Perhaps a fa i r average assumption wou ld be 2.S 
per cent ward beds (more than two beds in the same 
room) ; 25 per cent semi-pr ivate ( two beds to a 
room) ; and 50 per cent pr iva te beds (one bed in a 
room). These percentages however must be con­
sidered on ly as a s tar t ing po in t and should be used 
w i t h the u tmost discret ion. 

Other questions relati\ 'e to fu r the r c lassi fy ing of 
beds must be considered, v iz . . H o w many beds of 
the various classes w i l l be needed for surgical cases; 
lor i i ic f l ica l ciscs; for nialcrni lN- cases,-' 1 low many 
fo r men; for women; for chi ldren ^ Is I here a raci. i l 
problem to be faced, and i f so. how many beds 
shall be assigned for the use of Negroes or Asiatics? 
Kach project must an.swer these questions in ac­
cordance w i t h i ts needs. 

T K . M - F I C : A careful s tudy of t ra f f i c . l )oth to and 
f r o m the hospi tal and also w i t h i n the bui ld ings, 
should be made. 

Provisions must be made adequately to handle 
(1) the a d m i t t i n g of patients who arr ive in ambu­
lances, i n p r iva te motors and on foo t ; (2) the ar r iva l 
and departure of the v i s i t i ng publ ic ; (3) the fu r ­
nishing of motor park ing faci l i t ies for doctors, con­
ven ient ly located; (4) provisions fo r separate ac­
cess to and f r o m the bui ld ings by the hospital 
personnel; (5) separate provisions for handl ing 
t ra f f ic in connect ion w i t h supplies and services; (6) 
an unobtrus ive means of remov ing deceased pa-
tiiMits f r o m the hospital , and (7) where the ins t i ­
t u t i on mainta ins an out -pat ient depar tment , sepa­
rate provisions to handle the ar r iva l and departure 
of these pat ients du r ing cl inic hours. 

A l l t ra f f i c must be cared fo r in such a manner 
as to avoid conf l ic t , crossing or back- t rack ing w i t h 
resultant confus ion. 

W i t h i n the bui ldings other t ra f f i c problems must 
be successfully overcome. (1) Faci l i t ies fo r hand l ing 
of pat ients should be so arranged as to al low the 
case to proceed f r o m the a d m i t t i n g section d i rec t ly 
III I he wards (or rooms) or ( i f an emergency case) 
immedia te ly to the operat ing or x-ray sections; all 
w i t h o u t coming in contact w i t h other classes of 
internal t ra f f i c . (2) The same faci l i t ies for handl ing 
[ la l ie i i is w i l l ( i f proper ly arranged) serve for the 
removal o f those who have died. (3) The movement 
of v is i tors th rough the ins t i tu t ion mu.st be so ar-
r.uii^^ed tha t they are under constant supervision 
and are kept separated f r o m the handl ing of pat ients 
and other in ternal t ra f f i c , insofar as possible. 
\ isi lors are usual ly in un fami l i a r surroundings and 

w i l l therefore tend to wander a l w u t unless [ j ro j ie r l y 
contro l led. (4) Provisions fo r handl ing the medical 
and surgical staffs and the hospital personnel must 
be so laid ou t as to permi t these people to come and 
go to and f r o m thei r dut ies as d i rect ly , easily and 
pr iva te ly as possible w i t h o u t contact ing the v i s i t i ng 
publ ic . (5) H a n d l i n g of supplies, serving of meals, 
dispo.sal of waste and l ike mat ters must be prov ided 
for i n such a way tha t they w i l l be handled f r o m 
their po in t of or ig in to thei r u l t imate dest inat ion 
IMompl l y and w i t h o u t conf l i c t ing w i t h any of the 
other t ra f f i c (pat ients, publ ic and hospital person­
nel) w i t h i n the bu i ld ing . 

These problems re(|uire the exercise of in f in i te 
care in lay ing ou t dr ives ; de termin ing points of 
en t r y ; arrangement of tunnel or porch connections 
between uni ts, and corr idors and elevators w i t h i n 
uni ts ; as wel l as the proper t ra f f i c relations of the 
var ious component depar tments in the bui ld ings 
to each other and to the scheme as a whole. N o t 
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A graphic indication ol tlic 
interrelation of hospital facil i­
ties most clHcientlv to serve 
the patient. It is \vorih\ ol a 
close analysis in that i i im 
plies the necessary circulation 
between departments atid their 
relative importance in rhe 

hospital plan 

oiiK- must tk-parl i i i cn ia l I ral t ic l e la l io i i he studiod 
in terms of area bu t thei r supcrimi)()st'd relat ion 
must be considered, and, in j^roup p lanning, the 
i c i i i i i on of one bu i ld ing to another must be studied. 

A l l of th is sounds h igh ly complex but a cK-ai-
undors ianding (if ihc rcsul is to be accomplished 
w i l l materialK- s impl i f \ - thi- prob lem. The accom­
pany ing diagrams are designed to show .some of the 
i c i l l i c n ioM'mcnts. (.See Figiu'es 1, 2, S. 4 and 5.) 

Depar tment Relat ions and Depar tments. H\« r\ 
dci)artment of a hospital exists p r imar i l \ - to serve 
the pat ient . ' I his obv ious fact is o f ten ox'erlooked !)>• 

the enthusiast in each s|)ecial l ine, who, in the a m ­
bi t ious development of his depar tment toward 
perfect ion w i l l in t roduce qu i te a few gadgets, w hich 
in no wa\ ' con t r ibu te to the pat ient 's wel fare and 
usual ly cost money. 

I n l-'igure 6 the general func t iona l relat ions of 
var ious hospital depar tments are ind icated. .Such 
departments as the |)ower and heat ing, garage, 
maintenance and repair, etc.. an- not p lo t ted , as 
they scrxc ihe ent i re development w i thou t special 
relat ion lo any subclix ision. 

P.ATiHNTs' Ot A K T I ; R S : Since the j x i t i en t is of p r i -
mar>- importance, a sat isfactorv plan of the various 

m 

Two types ot wards. The one ai ihe left is in ihe Cincinnati Orphan Asylum Convalescent Home, Samuel Hannaford ."̂c Sons, 
archiceccs. At rhe right is a semiprivate ward in the Springlield Hospital, Springlield. Mass., Stevens Lee, architects 
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wards and rooms should In- d i ' \ f l o | M ' d first. Tht-

uci icral area and shape of the hospital bui ld ings arc, 

as a rule, detcr iu incd 1)\- the typ ica l patients* floor 

conta in ing the \ar ious nursing uni ts made up of 

wards, semipr ivate and pr iva te rooms. I n lay ing 

out these pat ient floors the fo l l ow in i i |)oints ma>' 

p ro \e he lp fu l : (1) Kach nursing uni t should not 

(•\(ced 20 to 24 beds. Th is applies w hether the beds 

are ward beds, semipr ivate or p r i x . i t c A un i t of 

this size can be adequately supervised b\ ' one per­

son. Larger uni ts are too much f o r one person, 

and smaller uni ts do not sutVicientK' occupy on<-

ix rson 's t ime, hence both are uneconomical . 

(2) Kach nursing un i t should be contro l led b y a 

su|x-rvisor whose stat ion is central to the area 

supervised and so located as to permi t of visual 

contro l of the nin'sing un i t and i ts services, (.>) 

Service dependencies must be prov ided fo r each 

nursing un i t and should be central to the area 

si-rved. In no case should serxices be so placed as 

to make i t necessar\- for a nurse or pat ient to wa lk 

more than 90 f t . (60 or 75 f t . is preferable) f r o m the 

far thest bed to the service in quest ion. 

I n some cases a service k i tchen, t reatment room 

and a so lar ium or day room are prov ided w i t h each 

nursing un i t , but on a floor conta in ing a group of 

nursing uni ts, these services are usual ly arranged 

to serve and be central to t in- group. The various 

services should be on ly of such size as to permi t an 

elt ic ient. workab le arrangement o f the necessar\' 

li.xtures and equipment which go i n to each service 

or u t i l i t y . 

A D M I N I S T K . \ T I ( ) N SI - :CTI ( )N: In this section the 

business of the hospital is carried on. Here also the 

publ ic has i ts first contact w i t h the hospi tal and 

forms a def in i te impression of the i ns t i t u t i on there­

f r o m . I t is therefore h igh ly impo r t an t tha t this 

section be so planned and finished as to radiate 

hosp i ta l i t y , fr iendl iness and welcome as we l l as 

give the impression of businesslike el l ic iency. The 

entrance lobby and wa i t ing rooms should be spa­

cious and tas te fu l ly furn ished, the i n fo rma t ion 

desk, elevators and other po in is of coi i l i ic t w i t h the 

v is i t ing publ ic should be convenient ly located in 

connect ion w i t h the entrance lobby and w a i t i n g 

rooms so that they may be i-asily f o i m d b>' those 

enter ing f o r the first t ime (F igure 11). 

A D M I T T I N G I N I T : Th is section handles the admis­

sion o f the pat ient to the i ns t i t u t i on . Pr inc ipa l ly 

ambulance cases w i l l be handled here. (The enter ing 

pat ient who is wel l enough to wa lk to the hospital 

is admi t t ed through the admin is t ra t ion section,) 

Here the pat ient is removed f r o m the ambulance; 

placed on a stretcher or in a w heel chair, moved to 

an elevator and transported to ward . room, or 

operat ing section, as the case demands. I n some 

cases an emergency operat ing room in d i rect con­

nect ion w i t h the a d m i t t i n g section seems desirable, 

so t ha t the ambulance case can be cleaned up, 

cliicienr layout of the patients' wards or rooms is of 
primary importance in developint; an efficient hospital 
plant. Figure 7 illustrates a ward of 24 beds subdivided 
wi th low partitions, which in this case would also con­
stitute an etiicient nursing unit. The services would he 
placed at the end ot the ward corridor and the entire unit 
easily supervised by one person. The two plans below i l ­
lustrate typical layouts of private and semiprivate bed­
rooms to provide a standard of adec|uate comfort and service 

O 9 

TYPICAL • PR.IVATE • PATIENT'^ - D E DRam 

0 
0 

TYPICAL • ̂ EMIPI^IVATE • PATIENTS' • f)ZDW[M 

Figure 8, A typical semiprivate patient's bedroom 
Figure 9. A tvpical private patient's bedroom 
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{ jrepared. and operated upon, or otherw ise treated, 

in the quickest and most convenient manner. Th is 

is no t universal practise and the general arrange­

ment of the a d m i t t i n g section should be worked 

ou t to sui t local condi t ions. 

S iRGic . 'V i - S E C T I O N : Th is section includes al l 

operat ing rooms and necessary service and work 

ad juncts in connect ion therew i th . Le t us br ie f l y 

out l ine wha t goes on in the surgical section to make 

the problem apparent. 

T H E P A T I E N T : The pat ient is b rought to the 

surgical section immed ia te ly pr io r to the scheduled 

operat ing t ime and is ei ther put i n an anaesthesia 

iDoni or moved d i rec t l y i n to the operat ing room to 

icceive the anaesthetic. .A marked di f ference of 

op in ion exists among hospi tal author i t ies as to the 

need of ana-sthesia rooms. Some ma in ta in tha t the 

anaesthetic should l)e given in the operat ing room in 

any case, and therefore the separate anaesthesia 

room merely uses up space wh ich can be bet ter 

occupied. Others are equal ly insistent tha t the ad-

min is t ra t ion of the aniesthetie in the operat ing 

room tends to upset the pat ient 's ner\es and tln-re-

fore the separate room fo r ana-sthesia is essential. 

Both posit ions haxc points in their f a \ o r . Local 

technique and practise should govern. 

A f t e r the operat ion the pat ient , covered in hot 

blankets to ward o f f a post-operat ive ch i l l , is re­

turned to his room fo r recovery. Fo rmer l y i t was 

common |)ractise to provide special •"recoMrx 

rooms" to wh ich the pat ient cou ld be taken a f i c r 

the operat ion and then later removed lo his own 

room. As this in\-ol \cs extra hand l ing of the case, 

w i t h possible bad i-esults, i t is considered best to 

re tu rn the pat ient at once to his own bed. except ing 

in the case of ward jx i t ien ts who should be isolaicd 

un t i l the\- have recovered f r o m the ana-sthetic and 

w i l l no longer d is tu rb the other ward pat ients. 

T H E D O C T O R : The doctor oi- surgeon who is to 

i . ikc [)art in the operat ion goes f irst to the dressing 

room where he removes his clothes, takes a shower, 

puts on a sui t o f clean pajamas and covers his hair 

with a steri le towel . He then proceeds to the scrub-

up room where he v igorously soaps and scrubs his 

hands and arms; then, w i t h hands and arms wrapped 

in a steri le towel , he enters the operat ing room, dons 

a m l 

<MTr\iXip:c 
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his steri le gown and mask (handed h i m by one of 
the nurses), plunges his hands and arms in chemical 
d is in fec tant ; draws on the steri le rubber gloves and 
is ready fo r the operat ion. H a v i n g completed the 
operat ion, the surgeon returns to the scrub-up room, 
w here he d i \ ests himself of gloves, gown and mask, 
and, i f he has no fu r the r operat ion to pe r fo rm, 
returns to the dressing room and dresses. 

T H E N U R S I N G P K K S D N N K I . : I t is the d u t y of the 

surgical suix-rvisor and the operat ing room teams to 
make ready for every operat ion; to see tha t every 
need — normal as well as emergency — is prov ided 
fo r d u r i n g the operat ion; and to clean up the 
surgical section at the end of each day's w o r k and 
make ready fo r the next day's schedule. 

CiOwns, masks, gloves, etc., must be steri l ized 
and so kept, ready for immediate use. Ins t ruments 
and utensils must be steri l ized, put i n perfect condi­
t ion and proper ly stored so as to be avai lable i n ­
s tan t ly when needed. .Sterile dressings, si)()ngfs, 
bandages, pads and the l ike must be prepared and 
kept in steri le storage un t i l required. Th i s wo rk is 
done in the ster i l iz ing rooms and the nurses' w o r k 
rooms in the surgical section. 

I n add i t ion to this the nurses actua l ly serving in 
connect ion w i t h the operat ive wo rk must change 
thei r clothes, scrub-up, and don gowns, masks, etc., 
w i t h the same meticulous care as the surgeons. The 
i l lus t ra t ion (Figure 12 ) of a typ ica l surgical section 
i l lustrates how the procedure, as above out l ined , 
is planned for and fac i l i ta ted. The var ious d imen­
sions of the surgical uni ts should be considered as a 
m i n i m u m . 

O B S T E T R I C S : I n th is depar tment the arrangement 
is usual ly qui te s imi lar to the surgical un i t except 
t ha t cer ta in special dependencies should be inc luded. 
These consist ma in l y of : ( 1 ) labor rooms, in close 
l ) r ox im i t y to the del ivery rooms; ( 2 ) w a i t i n g room 
where the "expectant f a t h e r " can spend his t ime 
pending the chi ld 's de l ivery ; ( 3 ) rest room for the 
use of the obstetr ic ian du r i ng the final labor period 
immedia te ly before his presence w i l l be required in 

.•\ helit)therapy room in a children's convalescent 
hospital, Samuel Hannalord dk Sons, architects 

Above is a utility room in a children's convalescent hos­
pital, below, an operating rooin and a typical utility 
room in the Christian R. Holmes Hospital, Cincinnati, 

Ohio, Samuel Hannaford & Sons, architects 
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the deliver\- room: (4) the nursery and its service 
dependencies which care fo r the new-born i n fan t . 
I n connect ion w i t h the nursery should be the i n ­
fan t ' s bath and u t i l i t y rooms; and a constant-
temperature or incubator room should be prov ided 
to care fo r the premature or under-developed ba l i v . 
There should also be an isolat ion section prov ided 
for septic b i r ths and for infected babies. 

X - K A V : Th i s depar tment func t ions both for 
diagnosis and t rea tment . The diagnostic w o r k con­
sist ing of the examin ing of the pat ient under the 
fluoroscope and the tak ing of \ - r ay photograi) l is. 
The t reatment consist ing of exposing alTccled por­
t ions o f the pat ient (skin erupt ions, ulcers, tumors, 
cancer, etc.) to the act ion of the i a \ s themsebes. 
As a rule this depar tment is put in p rox im i l \ - to the 
surgical section, bu t . due to the extensive use of 
x- ray in general diagnosis, a locat ion elsewhere 
(e.g. as a part of the a d m i t t i n g section) is sometimes 
preferred. 

T h e sizes o f x - ray uni ts , shown in I ' igure L-i, 
should be considered m i n i m u m . The walls of the 
fluoroscopic, radiographic and deep therapy rooms 
slii iLild l)e coxc'ied w i t h k-ad; the doors lo th rs r 
rooms should be lead-cored; and, i n cases where 
pat ients ' rooms are located above or l)elow, the 
ceil ings and floors should be lead-covered as wel l as 
I he w alls. Provide ample storage space to permi t 
of the careful storage- of f i lms (of a non- in f lammable 
type) in f i reproof containers kept in a f i reproof 
r o o m : w i t h adequate vent i la t ion arranged so as to 
a l low flim gases to escape harmlessly in the event of 
a conf lagrat ion. 

L A B O R A T O R Y : Th is depar tment is a par t of the 
'^eiici-al ( l i . r^ i iost ic work of i he h(is[)ital i u i - inal \ si>. 
blood count, microscopic examinat ions, etc.) and 
also funct ions as a t reatment medium in the prep­
arat ion of special cultures, serums and the l ike. 

The usual locat ion is in con junc t ion w i t h the 
surgical .section; bu t , as in the case of x-ray, th is 
should be determined to con form to the needs of 
the special problem in hand. . \o rules as to size or 
arrangement of th is depar tment can be la id down as 
these ma\- range f r o m one small room to an entire 
l loor or u ing, depending upon the amount and type 
of wo rk to l)e done. 

C i i . iNAin D i ; p . \ K IM ICNT: Th i s depar tment is 
responsible for the preparat ion and serving of all 
food throughout the hospi tal , not on ly to pat ients 
bu t to the hospi tal personnel as wel l . I t is v i ta lK-
impor tan t , before a t t emp t i ng to locate this depart­
ment or del ermine i ts in ter ior arrangement, tha t the 
general scheme of food serx ice he |)redetermined.* 

N U R S E S ' H O M K A N D P r : R S ( > \ \ I ; L Ot A R T H R S : The 

housing of personnel in connect ion w i t h a hospital is 
proper ly a problem of i ts own which can wel l be 
discussed in deta i l i n a separate art ic le. 

*This department is discussed in detail in a separate article 
in this issue. 

In connection w i t h an\ ' hospital development, 
however small it may be at the star t , i t is advisable 
to give considerat ion to a nurses' home (either 
present or f u tu re ) and quarters for male and female 
hel]) which may become iiecess,ii\ a> l l ie ins t i tu t i 'U i 
grows. The.se uni ts should be prov ided for as a par t 
of I he or ig inal general |)lan and should be so loca i td 
as to be readi ly accessif)le lo i lu- hosi) i la l proi)er aiu! 
\ e l be suniciei i lK- p r i \ a l e lo permit the resident 
personnel to eii jox' i ts of l ' -du l \ - hours w i t hou t being 
conslanlK- reminded of hospital rou l ine . I'.nongh 
ground area should Ije set aside in connect ion w i t h 
these residential bui ld ings lo pro \ ide for tennis 
courts or other ou tdoor areas Inr recreation. 

A certain amount ol sui)er\' ision and contro l of 
the resident personnel is essential and I he bui ld ings 
should be so located and arr.-mged as to permi t of 
this supervision being easil\- ef fected. .\s a general 
rule on l \ ' single rooms shuuld be pro\ ided and these 
should be of ampU- size to accommodate proi)erl\-
the fu rn i t t i r e arrangemeni but not of such size as to 
encourage groups to congregate in the l)edrooms. 
A room size 7 f t . 6 in . x l.> f t . or 14 f t . is. as a rule, 
su i i i c icn l , ih i - hiru^cr ( l inn i isidi i bc i i i i ; .issumed to be 
taken at r ight angles to I he ot i tside wal l and inside 
corr idor . The congrc-gating of the resident [personnel 
in social groups u l i c i i o f f du i \ - should be encouraged 
and cheerful lounging and re-creation rooms of 
adecjuate size should l)e pro\ ided on the f i rs t floor. 
Proper (|uarlers for floor super\^isors should be 
made and these, as a rule, consist of a small l i \ ing 
room and a bedroom and bath in connect ion there­
w i t h . It is somelimes a(l \ is; i l ) le to p ro \ i de on eai h 
sleeping floor a small k i tchenette and a room where 
personal launder ing can be done. 

For the typ ica l bedroom the f u r n i t u r e should be 
simple, consist ing of a single bed, two st ra ight chairs, 
a chest of drawers and a desk. There should also 
be in connect ion w i t h each I jedroom a hanging 
closet of adequate size lo j j e rm i t the storagi- of 
personal c lo th ing and si)are un i fo rms, bu t this 
closet need not be suf f ic ient ly large to accommo­
date a t runk , as these art icles are better taken 
care of in t r u n k rooms located in other parts of 
the l )u i ld ing. 

Conc lus ion : In this art ic le i t has been the 

wr i ter 's endeaxor meiek" to cover a few basic 

tactnrs in the |)rol) lem of p lann ing a general hospital 

but each hospital pro ject is unique. Special factors 

and combinat ions of circumstances must be given 

ind iv idua l considerat ion and the whole problem 

must be thorough ly analyzed, and all po in ts 

understood and proper ly evaluated as to their i m ­

portance in the general scheme l)efore any adequate 

solut ion can be reached. 

Perhaps the most he lp fu l advice wh ich can be 

given is — know your probletn thorough ly , in all i ts 

pha.ses. before a t t emp t i ng its so lut ion. 
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AS IS the case with many hospitals, the Springfield 
i J L Hospital as it now stands is the result of extensive 
additions and alterations to the original plant. In 1930 
this hospital had a rating as a 172 bed institution. Now it is 
rated as a 323 bed hospital embracing every important field 
of physical and medical treatment except maternity. It is 
of fireproof construction throughout, the exterior being 
faced with red brick and cast stone trim. The pitched roofs 
are of gray-green tile. Particularly important in this 
institution is the out-patient department, located in the 
west wing of the ground floor and reached by a separate 
entrance. The plan is shown on the opposite page. Espe­
cially noteworthy are the operating facilities and those for 

many types of special treatment 
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THE illustrations on this page show 
the treatment of typical interior 

public spaces. Above is a view of the 
board and staff room. At the right is the 
hostesses' alcove in the entrance lobby. 
The doctors' in-and-out re,i;ister behind 
the desk is duplicated in the board and 
staff room and at the various entrances. 
As a doctor enters or leaves the hospital 
he throws a switch operating a lamp in 
the register annunciator. The in-and-out 
indication is duplicated in the annuncia­

tors throughout the building 
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THIS institution has facilities for 400 pa­
tients. The building contains seven nursing 

floors, each with from 30 to 60 patient beds, and 
as shown here includes only part of what 
ultimately will be a symmetrical structure with 
even greater facilities, indicated in part by the 
plans on page 406. The surgical department 
situated on the eighth floor provides complete 
facilities for all forms of general operative work, 
and in addition has separate rooms for special-
tics, such as deep therapy, cystoscopy and 
radiography. The hospital is served by a staff of 
47 surgeons and an average of 62 operations is 

performed each week 
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ABOVE is an illustration of 
I x . the library. At the right 
is a view of a typical operating 
room. The major operating 
rooms occupy the end of one 
wing and measure 14 x 20 f t . 
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^ I 'HE two illustrations on this page are typical of 
X the general interior treatment of the Passavant 

Hospital. Above is the library. The simple design 
and comfortable furnishings are common to the other 
public spaces throughout the building. The small 
picture at the right is a view of a Class A private 
room. The harmony achieved by attractive, simply 
designed furniture against a plain background is 
common to every patient's room, including the wards 
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'T~'HE present plant is the result 
X of an addition to and some al­

teration of existing buildings. The 
new portion, the entrance of which 
is illustrated on the opposite page, 
was built between two existing 
buildings, as indicated in the plans 
on page 416. The picture at the 
top of this page is of the lobby 
looking toward the entrance. At 
the right is one of the major oper­

ating rooms on the sixth floor 
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ABOVE is ;i general view of the 
^ building looking toward the 

main entrance. At the right is an il­
lustration of the entrance lobby and 
reading room looking toward the 
elevators. Notice the doctors" in-and-
out registry annunciator which has 
been incorporated as an integral parr 

of the information desk 
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AT THE top of the page is 
xJL a view of the interior 
of the solarium located on 
the roof of the building, as 
illustrated on page 417. At 
the right is a view of a typi­
cal private room. A study of 
the plans on the opposite 
page will reveal a very com­
pletely equipped small hos­
pital plant. The building has 
been designed primarily as a 
private hospital and conse­
quently has few facilities in 
its out-patient department 

CHRISTIAN R. HOLMES HOSPITAL 

CINCINNATI, OHIO 

SAMUEL HANNAFORD & SONS, ARCHITECTS 

N O V E M B E R 1 9 3 2 T H E A R C H I T E C T U R A L F O R U M 419 



Onilhi 

HARBOR VIEW HOSPITAL 

S E A T T L E , WASHINGTON 

THOMAS, GRAINGER \ THOMAS, ARCHITECTS 

420 T H E A R C H I T E C T U R A L • F O R U M • N O \' E M B E R • 1 9 3 2 



Offiit, Mfrr^tii f Ct., Inc. 

'T^HIS building, the first unit ut an 
J- elaborate hospital plant, has a 

capacity of 425 beds. All the floors above 
the first are devoted to patients' rooms 
and wards, with the exception of the 
seventh and eighth floors on the south 
wing where the operatinjj rooms are 
located. The building has a reinforced 
concrete structure and is faced with a 
cream colored brick trimmed with terra 
cotta of the same tone. The rough 
walls are of concrete tile. The building 
was constructed at a cost of $1,523,394, 
or approximately 50.8 cents per cu. ft. 
The cost per patient was S3.584.46 for 
the hospital proper, and for the entire 
plant, including a nurses' home and 
laundry, $5,100.96. At the right is the 

model of the project 
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THE EDITOR'S F O R U M 

IN THE WILDERNESS 

'T~^HK futuri' activiry in building; (and with it the 
X. demands for architectural services) will be in 

the fields of moderni/inp; and remodeling, of insti­
tutional work, and of housing, rather than in com­
mercial or speculative ventures. While this has been 
called to the attention of the profession constantly, 
one is surprised at times at the apparent architec­
tural apathy — or is it lethargy? Vox clamantis in 
deserto, and with scarcely an echo. A voice calling in 
the M'ilderness. Why? 

There are probably many reasons why the oppor­
tunities, in housing t-specially, call forth so little 
response in action, however much the general 
interest. It is a comparatively new field for most 
architects, and at first blush the difficulties, the 
problems, the complexities of housing have seemed 
discouraging. There are so many complicating 
factors — land cost and acquisition, legal require­
ments, corporation formatioi . land coverage, taxa­
tion, promotion — that the whole field of building 
economics seems involved, and this is all so far 
removed from "de.sign." By inclination, education, 
training and experience, we have come to feel that 
only the specific planning and designing of buildings 
is the architect's particular sphere. All those vexa­
tious preliminary factors in building have heretofore 
been taken care of by the client. Must we change 
now from being artists interested in the a'sthetics of 
architecture, to becoming experts in the economics 
and promotion of building as well? Can we? How? 

What place should the architect have in the 
building industry, locally as well as nationally? 
Shall it be one of aggressive leadership, of expansion 
into a broader activity in the industry, or shall we 
"stick to our last" as designers primarily concerned 
with the appearance of buildings? What is to be 
gained — or lost — by either course, socially, eco­
nomically, commercially or a-sthetically? These 
questions might well constitute the centra! topic of 
discussion at the next A. I. . \ . Convention. It should 
be thrashed out in meetings of the chapters and 
societies before that. But now it is a vital subject of 
personal debate in each architect's own mind. 
Which course shall I attempt to pursue? What will 
be the probable result, to me, to the profession, to 
my community? The implications of your answers 
will have a profound effect on the future of your 
own work, and in the aggregate will indicate the 
path the profession will pursue. What are your 
answers? It will help others to know. With these 
basic questions answered, the voice may no longer 
be calling in the wilderness. 

A PRACTICAL NEED 

'TpHIC idea <il picl.ilnicaicd lii>ii-rs and other 
A small buildings is being; worked out in sexeral 

ways and with various materials. The factory-built 
panel unit is the basis of several systems of such 
construction; others are to be assembled of stand­
ardized single steel members. The adequacy of the 
construction of the panel types can be determined 
by tests of a few installations. For the tyjx" employ­
ing a structural steel frame, the proportioning of 
members must be ba.sed on calculations. While the 
use of the table in present structural steel handbooks 
will give results guaranteeing safety, the frame thus 
designed would be so heavy a> lo he . i commercial 
handicap. The present handbooks were published 
largely for use in bridge and multi-story building 
designing, not for residence requirements. 

There are fundamental differences in the require­
ments for these types — for instance, the compara­
tively light loads in residences require slim members 
whose ratio of slenderness far exceeds that per­
mitted in the handl)ooks. For residence work a new 
handbook might well take into account the envelop­
ing materials by which the slim steel may be braced. 
Any stiffening of masonry is of course properly dis­
regarded in present handbooks for large buildings. 

In multi-story buildings the dead load of the floor 
construction exceeds the live load for which it is de­
signed, whereas in residences this condition is usu­
ally reversed. Special attention must therefore be 
given to insure that the deflection due to live load 
does not crack the plastered ceilings beneath the 
shallow floors. In many cases ihis ic(|nircnicnt will 
result in the use of a unit stress that is less than the 
ma.ximum permitted in other structural work. Also 
in residence construction it appears more advan­
tageous to reverse the usual practise by breaking the 
vertical stud system of each story by continuous 
horizontal courses of sills and girts at each floor 
level, instead of having the columns continuous. 

There is therefore a practical need for a handbook 
for this special field of residential construction. It 
should make available a series of suitable and 
economical framing members, capable of being 
worked into any design, which will permit flexibility 
in arrangement and ease in handling and installa­
tion, with a minimum of fabrication; and should 
give tables and formuhe for the architects' use. 
Such a practical need w ill surcl\- be inci before long. 

EDITOR 
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PLANNING THE FLEXIBLE HOSPITAL 

BY 

ISAOORE ROSENFIELD 

W l ! ARI", going through a period of readjust­
ment. Though it is a case of •"muddling 

through, " it affects our endeavors. Our plans must 
be modified to meet the new rrgimes or circum­
stances as they emerge. The problem of providing 
physically for the care of the sick will al\\a\s re­
main. When thi' depression is o\-er. the questions 
will be: Hov\- many hospitals are and will be re-
quirefiy Where? What kind? How large? These 
must l)e answered in terms of present needs and the 
analysis of trends and probable future requirements. 
The importance of creating hospital buildings that 
are lle.\ible i-nough to meet present and future re­
quirements becomes apparent. 

Present Needs. In 19.̂ 1 we had 1.015.104 hos­
pital beds. Of these. 701.683 were active f>eds and 
.>1.S.421 were in the related group, comprising the 
mental and nervous convalescents, chronic, tubercu­
lar, etc.* Statistical analysis shows that to bring 
the country up to a standard consistent with a 
high civilization, we should add approximately 
116.000 hospital beds to our present facilities. In 
addition there will be the need arising from the 
normal growth of population and the replacement 
of obsolete hospitals. 

.Not only do we nec'd more hospitals, but they 
must be properly distributed. An analysis of the 
distribution of hospitals indicates that our efforts in 
hospital construction for the ne.xt ten years ought to 
be direc ted to the rural communities. We seem to 
have enough sui)er-sky.scraper hospitals in the large 
city centers. Let us build efficient hospitals where 
they are needed in the rural centers. 
"^Thc Modern Hospital Year hook. 1932. 

Present Standards. We li , i \c ilc\eloped a fairly 
satisfactory type of hospital building in this coun­
try. Its positive characteristics are: (1) Multi-story 
building, which means economy of construction and 
maintenance, for comparetl with the pavilion type 
there is a smaller basement. less roof, less pi|)ing 
and conduits, less loss of heat and pressure, and 
fewer steps for administration. (2) The services in 
the nursing unit are conceiiiraied on the north side 
of the building and superposed by floors. (.̂ ) 'I'he 
patients' quarters utilize the sun e.\i)osures and 
cluster about the ser\ices. .All these features are 
good and should be continued. 

However there are also shortcomings which 
should be eliminated in the future. (1) The inner 
divisions or partitions usualK' haw been made 
rigid, of masonry, which destroys flexibility, as a 
change means costly and duslv' reconstruction. (2) 
We have overbuilt the private room facilities and 
have more or less forgotten the man with the slim 
pocketbook. The result is that prixat*- facilities are 
at the best about .̂ 0 jx-r cent idle today while the 
ward facilities are overcrowded. What we need then 
is to make the hospital of the future flexible. 

Medium Size Hospitals Preferred. The accom­
panying plans are of a hy[)othetical hospital in 
which an attempt was made to sol\e some of the 
chief pr()l)lems. It is a medium size hospital, for a 
small hos|)ital cannot al'ford all the necessars' diag­
nostic, treatment and service facilities necessary to 
make it ellicient. In order to at H a d and hold the 
respect of the best elements of the profession and 
the community, a hospital niusi be fully equipped 
with modern facilities. It is better therefore to 
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The floor plans for the type of hospital described in this article. They were 
developed by Isadore Rosenfield and j . Stott Dawson, associated architects 
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build one medium size hospital serving a wide area 
than sev<Tal small ones. The condition of our roads 
and modern facilit ies nt n anspnriiuidii should just i fy 
this attitude. Approximately 72 per cent of all our 
hospitals have less than 100 beds, but as a class 
these are not our best hospitals. 

As we have become converted to the district 
school, as c om|xired to the one-room schoolhouse. so 
in hospitals we should urge the district hospital 
instead of the relatively uneconomic and inefficient 
small hospital. 

The Uni form Bay. A l l the patients' quarters of 
the hospital illustrated are planned on the principle 
of the uniform bay for f lexibi l i ty. Kach bay is good 
for either four-ward patients or two semiprivate 
rooms, or two comfortable private rooms. In addi­
tion to flexibil ity, uniformity should lead to 
economy of construction. 

Readjustment in the use of space is essential for 
f lexibi l i ty. This most important point is not obvious 
in the reduced scale of the plan. Rigid construction 
is il ic chief ('l)siaclc to f lc \ ib i l i i \ - . W'c should be able 
to make adjustments in the use of space correspond­
ing to the types of nursing required, such as ward, 
semiprivate, private and group nursing. The last 
named is a definite trend in fonvard-looking 
hospitals. 

Service Partitions. I t is proposed to build the 
services in each nursing unit in more or less the 
traditional manner, which means that the service 
partitions may be of masonry. I t is recommended, 
however, that the new system of building solid 
plaster partitions be considered, using metal lath 
with integral self-centering steel studding. Hereto­
fore i t has been necessary to build the framework of 
steel studs first and apply the metal lath afterwards. 

Divisions for Patients. The space intended for pa­
tients would not I)e subdivided unti l the hospital 
was practically completed. The plastering of ex­
terior walls and ceilings would be done and the floors 
laid throughout the entire space reserved for pa­
tients, without respect to location of partitions. 
The floor pattern may be arranged so as to give 
demarcations of bays and half-bays. This method of 
plastering and floor laying should, incidentally, 
result in some init ial economy. Piping for wash 
basins is provided in the plans in each bay at the 
column against a masonry back which may run to 
the ceiling. Fixtures, however, need not be attached 
except as occasion may demand. 

The Unit Partition. The partitions are to be 
erected last of al l . They are light, sanitary, strong 
and interchangeable units erected without channel­
ing either the floor or the ceiling, nor are nails or 
screws used. The units lock one into the other and 

are merely wedged in place between floor and ceiling 
b\' a si-rii-s of jackscrews or wedges. .\ cover strip 
laslciicd lo ihe j)artiti()n takes care of unevenness. 
When these partitions are removed they leave no 
disfiguring marks either on the floor or on the ceiling. 
.\s the l)i-(ls are .always in the same position, all 
electrical outlets can be provided in the floor and 
extended to the bed, as occasion may demand. The 
units of partit ion may be solid or have clear or 
obscure glass, or be fitted wi th doors. Thus i t is pro­
posed that the corridor partitions have glass above 
the chair rail which would do away wi th the usual 
gloomy aj^pearance of the corridor. Hetween private 
and si'niipiixate rooms there would Ik- iiuercom-
municating doors, so that group nursing could be 
effected. 

The whole hospital is planned on the basis of 
units of four beds which is ideal for grouj) nursing. 
The new building recentl\- completed at the Mount 
Sinai Mospiial, in New N'oi"k. is entirely planned on 
the unit-of-four basis. In good times such a hosi)ital 
may subdivide its space into as many private rooms 
as necessary. When stringent times come along 
certain partitions can be removed and the ward 
facilities expanded accordingly. The work involved 
is clean and requires no particular skil l. 

Expansion. The plans show that the system of ex-
l)ansion is elaboraicK woi kecl out. In his article on 
Hospital F.xpansion* in 1927, the author urged the 
method of vertical expansion. In the present case 
the horizontal method of expansion was decided 
upon. Units of bays are to be added horizontally to 
the init ial nursing floor. I t is considered that the 
services pn>\ ided in the init ial stage of this hospital 
would continue to Ixr adequate for many additional 
1M (Is before sub-utilities and other supplementary 
services would be required. 

This method of expansion, i t wi l l be noted, creates 
a series of flat terraces at all extremities of the build­
ing not only in the init ial stage but at the various 
stages of expansion. 

The nurses' home and the maids' quarters are to 
be expanded vertically. By adding an extra floor to a 
hospital i t is necessary to repeat a complete set of 
services and the departments throughout the hospi­
tal must f)e replanned accordingly. In the case of 
nurses and help it is practically only a question of 
stairs and baths. 

These plans were worked out f rom an actual 
program written along traditional lines and imply­
ing a pavilion system of plan. The architects, how­
ever, set themselves to the task of designing the 
hospital along modern lines disregarding all old 
methods. Several items, like the large board room, 
were included as called for in the program, thus 
creating features here and there which may seem 
pu/zling from the standpoint of the usual pr.iclise. 

* The Modern Hospital, April, 1927. 
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Ctfyriflii, f r i 7« " VndirhiU 

THE building illustrated here is one 
unit of a large metropolitan hospital 

plant, designed particularly to solve the 
problem of service to patients of mod­
erate means. Most of the patients' 
floors are divided into small wards, as 
illustrated in detail on the following 
page. Since practically the entire operat­
ing service of the Mt. Sinai Hospital has 
been transferred to this new building, the 
eighth and ninth floors each contain six 
major operating rooms. The eleventh 
floor in the form of a tower is devoted to 
surgical preparation service. To adhere 
as closely as possible to the appearance 
of the existing hospital units the building 
is faced with red brick trimmed with 
limestone. Above on this page is a view 
of the building taken from Central Park, 
and the illustration at the right shows 
the terrace on the tenth floor which over­

looks Fifth Avenue and Central Park 
• l 

MT. SINAI HOSPITAL, NEW YORK, N . Y. 

ROBERT D. KOHN AND CHARLES BUTLER. ARCHITECTS 
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Irrnn Vniirhill 

n p H E wards and typical floors of the building are 
X placed in the west front while the southern 

exposure is devoted to the sun porch, with an 
adjacent day room facing east. (See plans on page 
428.) The beds in the wards are placed parallel to 
the outside walls to give the patients as much of a 
view of the outdoors as possible. Both the wards 
and sub-utility rooms have double hung wood 
sashes without transoms and with ventilators in 
the wide bottom rail of the lower sash. Roll-up 
type screens have been provided and Venetian 
blinds have been substituted for the usual awnings 
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ROBERT D. KOHN AND CHARLES B L T L E R . ARCHITECTS 
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THE present structure has resulted 
from several extensive alterations 

to a rather small original hospital 
plant. The illustrations on this page 
are of the main portion of the hospital 
and show the completed addition to the 
memorial wing. The entrance to the 
wing is shown above; at the right is an 
interior view of one of the solarium 
floors above it. Plans on the following 
page show the typical layout of this 
building and a typical operating floor 

of the service wing 
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ALTHOUGH the Kings County Hospital had its origin at the present location in 1831. the plant 
l \ . has been completely rebuilt and as it now exists is one of the largest municipal hospitals contracted 
for as a single building operation. The hospital grounds are extensive and the main facade of the build­
ing is located about 120 ft. from a traffic thoroughfare, insuring a relative freedom from street noises as 
well as providing an opportunity for landscape treatment. The main building has a frontage of appro.xi 
mately 415 ft . and a depth of approximately 320 ft . , and has been studied so that the free exposure 
of the wards to sun and air may be insured and short lines of communication in the corridors guar­
anteed. The construction is of a standard steel frame with solid brick curtain walls and tile furring. 
The exterior is faced with a variegated, rose-colored brick trimmed with limestone above a base of 
pink granite. The roofs of the towers are covered with a variegated brown and buff tile. The porches 
are of special design with spandrels of hard lead. The illustration above shows the entrance front 
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H url, Br,,. PImtl 

'T^HESE two views of the building 
JL convey an excellent idea of its 

extent and the architectural treatment 
which has been characterized as •"mod­
em." in that the consideration of 
function has been uppermost in the 
development of the design. A study of 
the two plans on the opposite page wil l 
indicate the care with which every 
department of the hospital has been 
planned. Above the second floor the 
building becomes in efl̂ ect three struc­
tures devoted respectively to men, 
women and children. Since the hospital 
is a municipal one, the floors have been 
devoted primarily to wards planned 
to assure proper clinical classification, 
the orderly handling of patients, and 
to provide for fluctuations in the de­

mand for hospital accommodations 
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Wurtj Broi. Photos 

The two details at the top of the page show the care with which every part of the architectural design was 
evolved. At the left is a view of one of the roof courts. At the right is a detail of the central tower. Below 
are sketches of wall treatments in the children's department. The murals were executed by Frank Godwin 
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THE perspective on this page illustrates the new structure which w i l l supplement 
the departments of a hospital plant founded in 1861. Before the present structure 

was finished, the hospital contained facilities for only 325 beds. The new structure 
has almost doubled this number and the ward and semiprivate departments w i l l now 
accommodate approximately 450 beds. The children's department w i l l have 70 
beds, private patient department 102. Special semiprivate facilities have been pro­
vided for patients of moderate means. The cost of the building was approximately 
$6,000,0(X). The extent of the structure illustrated on this page and its relation to 
the old buildings constituting the hospital plant are illustrated by the plans on 
pages 440 and 442. Of the plans not included, the fifth and sixth floors are devoted 
to surgical wards and specialties; the seventh floor contains the semiprivate patient 
department; the eighth and ninth floors a private patient department. The eleventh 

floor contains the children's wards 
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npWO typical interior illustra-
X tions. Above is a view of the 

entrance lobby looking toward 
one of the waiting rooms and 
the corridor leading to the main 
lobby. At the right is a view in 
one of the men's typical wards 

on the fourth floor 
Dri^ktr ir BtlllJ C: 
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NOTES ON H O S P I T A L 
C O N S T R U C T I O N A N D F I N I S H 

n p H E problems in the construction, finish and equipment of the modern hospital, regardless 
of size, are subject to many solutions. Influences of locality, the peculiar requirements of the 

building program, costs and the element of time make any complete discussion of the subject 
impossible within the limits of a magazine article. The following paragraphs, therefore, w i l l 
serve only as a guide to practises most generally accepted as satisfactory for a hospital struc­
ture. They have been compiled from the specification data of C R O W , L E W I S & W I C K , archi­
tects. This firm's experience in hospital work has been wide, and they have adapted these 
recommendations as standard practises as a result of their practical efficiency in the field 

CO N S T R U C T I O N . As a hospital necessarily 
must have a great deal of plumbing, steam 

l)i|)ing, and electrical conduits for lighting, signal­
ing, telephones and other services, the system of 
construction should be that best adapted to the 
orderly and sightly installation of this piping. 

While there is an advantage in having all piping 
exposed, to permit easy repair, the unsightly ap­
pearance of exposed [)i[)ing oxciu<'iiihs its adoption 
and in practically all hospitals the piping is run 
concealed almost entirely in public rooms, patients' 
rooms and operating rooms, if piping is to be run 
concealed, the system best adaptable to hospital 
construction is a standard steel skeleton construc­
tion, with flat floor slabs 4 in. thick. Th is construc­
tion permits risers to be run concealed in walls 
and the concealing of branches either in the floor 
fill or between the floor beams. 

I t is advisable to modify the usual steel frame 
by the use of two-member spandrel beams, one 
member being framed near the outside of the wall 
to carry the wall load, and the other being placed 
about 1 in. clear of the inside of the wall. If this is 
done and a 4 in. brick veneer with 10 in. thick hollow 
terra cotta back-up tiles is used, it is possible to 
build 8 in. deep chases in the walls and fur the brick 
\ r i ieer 2 in. at the back of the chases. Eight inch 
deep chases will permit the installation of steam 
risers and plumbing lines up to 5 in. without pro­
jection beyond the inside finished surface. 

If a brick veneered block exterior wall is used, 
the bricks should be laid up in waterproofed mortar 
and plastered on the back with waterproofed 
mortar. T o insure against leakage, it is advisable 
forcefully to point the brick joints. 

. \ H the subdivision of hospital floors will normally 
vary, it is seldom possil)le to adopt an economical 
spacing of floor beams which will present an 
orderly appearance on the ceilings if the beams are 
exposed. For the sake of cleanliness and appear­
ance, it is advisable to fur ceilings under piping 

and in rooms where the beam spacing is irregular. 
Near ly all steam and plumbing branches and 

conduits may be run in a 4 in. fill above the beams. 
It is possible to economize, however, by locating 
the top of the floor slabs 2\4 in. above the top of the 
beams. Provided there are enough properly located 
electrical distribution points, branch electric con­
duits can then be run over the tops of the beams and 
embedded in the floor arches when they are poured. 
In this case the arches must be set lower where tile 
or terrazzo floors occur or else the cement topping 
on the slabs will have to be 1)^ in. thick throughout. 

Floor Finishes. Kxcept in special cases, cement 
floor finish and bases are .satisfactory and economi­
cal. Where no covering is to be used, they can be 
most cheaply finished by painting with any one of 
the good cement coatings. Where traffic is not ex­
cessive or where the cement floors are not on the 
ground, the paint has a reasonably long life and 
can be cheaply renewed. If cement floors are on 
the ground, paint will not be satisfactory. I t is 
advisable here to waterproof the topping mixture 
or to apply hardener to the surface. 

('olor in cement generally does not produce an 
even tone. If colored cement topping is scored into 
small tile squares, however, the irregularity of 
color is not objectionable. 

In operating departments, treatment rooms, 
duty rooms, serving rooms and in bathrooms and 
toilets, floors and bases should preferably be of tile, 
but can be terrazzo at some saving in cost. 

Floors in operating rooms preferably should be of 
non-slip tile up to 4j<4 in. square. In other rooms 
where tile should be used the choice is wide, the 
cheapest tile floors being in ceramic sizes. 

For rigid economy the floors of the main kitchen 
and its dependencies can be cement, waterproofed 
or hardened. Quarry tile floors and bases are more 
desirable, however. .At some less cost 6 x 9 in. roof­
ing tile slabs may be u>vi\. 
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In all hospital service spaces 
m.iiorials should be chosen to 
withstand hard and constant 
usage. They should be simple, 
durable and easily maintained. 
The illustration shows a 
typical diet kitchen in the 
Neurological Hospital of the 
Presbyterian Medical Center, 
New York, for which James 
Gamble Rogers was the 

architect 

T o reduce noise of traffic, it is advisable to ust 
"soft" t\()or covering in all parts of a hospital 
whr i c patients are housed. Th is includes wards, 
bedrooms, corridors and all spaces w here traltic is 
slight, where water is not frequently spilled, and 
where thorough cleaning is seldom required. 

Terrazzo flooring and base are widely used for 
nearly all hospital rooms. It is comparatively in-
e\pensi\e. Terrazzo should be laid in as small 
squares as possible, with brass dividing strips, due to 
the inherent tendency of the terrazzt) to l)rack. I t 
may be left untreated. l)Ut is impro\ed in appear­
ance l)\- the use of special "wa.xes," The use of 
ordinar\- floor wa.\ is not to be recommended for 
terrazzo floors. T h e chief objection to the use of 
terrazzo flooring in a hospital, apart from its brittle-
ness. is its hardness. It reflects sound easily and its 
unyielding surface is fatiguing to hospital employes. 

The most commonly used "soft" floorings are 
linoleum, rubber and some of the elaterite floorings. 
Considering first cost and cost of maintenance, 
linoleum is the best and the most used of the "soft" 
floorings. Grade " .A " light battleship linoleum 
(.142 in. thick) is sufficiently heavy if laid over 
lining felt weighing l}^ pounds per sq. yd. The 
felt should be cemented down solidly to the cement 
floor and rolled, .•\fter the felt has dried out, the 
linoleum should be cemented over the entire sur­
face, using waterproof cement 4 in. back from edges 
and beams and on edges of linoleum. The linoleum 
should be rolled and edges and seams should be 
weighted down until the cement has set. Very 
careful tests should be made of the condition 
of the floor before linoleum is laid and the felt 

should not be laid until the floor is perfectly dry. 
Linoleum should be waxed and polished immedi­

ately after it is laid. I t should be rewa.xed at inter-
\a l s to prevent the linoleum from becoming hard 
and brittle. There are various good lacquers avai l ­
able for preserving linoleums. They may be satis­
factorily used instead of wax and are somewhat 
easier to maintain. Solid colors, other than the 
natural brown of battleship linoleum, jaspe and 
even patterned linoleums can be used instead of 
the natural color linoleum, although at a possible 
small loss in durabil ity. 

T h e best, and most expensive, of the frequently 
u.sed "soft" floor coverings is rubber. I t is available 
in a great variety of plain and mixed colors, it is 
softer than linoleum and requires very little treat­
ment or upkeep. 

Elateri te (I tah asphalt) is inexpensive and is 
used to a considerable extent for hospital floors. 
I t is applied as a plastic in se\ eral coats, to a thick­
ness of about ys in., or can be obtained in factory-
made tiles in a limited range of colors, with bases of 
the same material as the flooring. 

T h i s flooring is slightly soft so that the surface 
does not remain perfectly flat. Th is tendency is 
offset by the fact that scratches and indentations 
are, to some degree, .self-healing: marred surfaces 
can be smoothed out without much labor. T h e 
peculiar advantage of the material is that it can be 
used satisfactorily as a flooring o\"er cement in loca­
tions where moisture conditions would prevent suc­
cessful use of l inoleum or rubber. Grease or oils are 
destructive to it. however. Klaterite floors should 
not be used in kitchens or similar locations. 
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W a l l Finish. All wall surfaces subject to frequent 
cleaning (operating rooms, sterilizing rooms, toilets, 
etc.) and all walls subject to abuse (serving kitchens 
and duty rooms) should be tiled. Mat t glazed 
colored tiling to a height of at least 6 ft. is desir­
able in operating rooms. Elsewhere either white 
or colored tiles can be used to a height of at least 
4 ft. 

In main kitc hrii> and kitchen dependencies there 
should be a hard wainscot. If economy is para­
mount, cement plaster is satisfactory, though 
glazed tile or glazed terra cotta blocks, 5 or 8 in. 
high and 12 in. long, are to be preferred. The latter 
are manufactured about 2 in. thick and can be 
obtained with trim for corners and openings. In 
main kitchens the presence of sooty dust renders it 
desirable, for facility in cleaning, to carry the tiling 
to the ceiling. 

Where the use of lile has not been recommended 
for walls, ordinary gypsum plaster should be used, 
e.xcept in x-ray operating rooms where the walls 
and ceiling should be surfaced with barium plaster. 
Th is can be used instead of sheet lead for ray-proof­
ing where economy is an ol)ject. 

T h e walls and ceilings of kitchens, all rooms con­
taining plumbing fixtures, and all parts of the oper­
ating suite, sterilizing rooms and all spaces which 
require frequent washing should be finished with 
enamel. Th is applies to the walls of corridors and 
stair wells to a height of 4^2 ft. . \ flat surface is more 
difficult to clean. 

Except where the use of enamel paint is suggested, 
plaster walls and ceilings can be finished with lead 
and oil or one of the many available good washable 
wall paints. Because of the necessarily frequent 
repainting, the initial painting on walls and ceilings 
should be done with no more than three coats. 

The standards of material installations in operating 
rooms may vary considerably. Many hospital experts 
consider it desirable to tile the walls of the room from 
floor to ceiling. In such cases the growing tendency is to 
avoid the monotony of a pure white surface and to em­
ploy soft, light tones ot color. The illustration above is of 
a typical operating room in the Passavant Hospital. 
Chicago, for which Holabird & Root were the architects. 
The walls are completely tiled and the floor is of terrazzo, 

laid in small squares separated by brass strips 

Cturiiiy, Ctn/fiUtm-Njirn, In:. 

The materials employed in these two small o|-)erating rooms show a radical variation from the one above. At the left the 
floor and walls are covered with linoleum in two tones of green. At the right the floor is of a white and gray non-slip 

ceramic tile and the walls are faced to a height of 5 ft. with squares of highly glazed ceramic tile 
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Quiet corridors are essential to the patients' comfort. 
Noise prevention may be assured by the use of a soft floor­
ing and the installation of a sound absorbing ceiling. The 
same technique is often advisable in patients' rooms as 

well. In the room below notice the X'enetian blinds 

Th i s surface will stand a considerable amount of 
washing before it is destro> ( fl and another coat of 
paint is required. 

T r i m and Doors. 1 )oors may be trimmed with 
steel trim combined with bucks and frames, or. at 
less expense, with molded steel trim combined with 
bucks and frames. Flush metal tr ims should be No. 
14 gauge and molded trims can be lighter. No. 16 or 
No. 18 gauge. 

.-\ cheap treatment of a door opening, affording a 
practicalK- Hush trim, is to use wood rough bucks, 
finished wood frames and Xo . 24 gauge gaUanized 
iron casings having perforated or expanded metal 
flanges wide enough to coxcr ihc rough buck and 
afford a key to plaster. 

Hollow metal doors should be used w here fire­
proof doors arc rcriuired by the insurance undei-
writers and should be of the construction and class 
required by the underwriters. Hollow metal doors 
with a single, shallow panel are a\ ailable. They are 
fireproof and. if finished with baked enamel, are 
sut'ficiently desiral)le. 

For general use flush \cneei-e(l wood doors are 
most satisfactory. The \ ' should have a built-up 
wood core with cross rails and should preferabh" 
have cross-banded wrxxl \eneers on both faces. 
Less expensive are the two-paneled ogee wood 
doors with panels of at least three plys. 

Window s can be trimmed by returning the i)laster 
on the jambs and heads and finishing the casing 
with a simple, easih' dusted, wodd hark mold. \ \ ' in -
dow stools in tiled rooms should be marble: else­
where marble, hollow- metal or wood. 

Stairs. Suitable stairs ff)r a hospital can have 
pressed steel strings and facias with or without rolled 
steel moldings. Risers should be pre.s.sed steel, with 
nil lal nosings where the threads are to be cement. 
Steel sub-treads should be provided for treads and 
platforms. 

If cement or terrazzo is used for stair treads and 
platforms, an abrasive should be used in the mix­
ture to render the finished surface less slippery. 
Cement treads should be reinforced with expanded 
metal or reinforcing fabric. If .soapstone is used for 
treads, it should ha \e a slightly roughened finish, 
and marble for treads should be of a kind hard 
enough to resist wear but not hard enough to wear 
very smooth and sl ipper\. 

Rail ings should be simple, with round hardwood 
handrail and round balusters spaced 5 or 6 in. on 
centers to facilitate cleaning. 

Elevators, For hospital use elevators should be 
large enough to accommodate a bed or stretcher and 
still leave floor space for attendants and the elevator 
operator. An elevator cab ft. <S in. wide and 8 ft. 
deep, inside dimensions, meets these requirements. 
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Essential equipment in an elevator includes three 
brass or bronze handrails on all sides, affording 
support for feeble patients and also, if spaced 
properly, acting as fenders to prevent damage to 
the sides of the cab. 

Elevator shaft doors should be equipped to open 
manually and close automaticalK'. with hold-open 
devices for use when required. Elevator cars should 
have solid doors when space conditions permit or 
else motor driven safety gates. T h e use of " lazy-
tong" gates should be avoided. Both shaft doors 
and car doors should have electrical interlocks to 
prevent the operation of the car before both shaft 
doors and car gates have been closed. 

Ordinari ly the best control for hospital elevators 
is the semi-dual push button type. Th i s i>ermits 
manual operation in busy hours and aut«)matic 
service when traffic is lijj;ht. .Any elevator which is to 
be u.sed p.ilienis in a liospil.il should haxc a full\-
automatic self-leveling device. 

It is earnestly recommended that all of the finish 
and equipment used in a hospital be of the best and 
most durable nature, as maintenance costs are 
serious items in the operating costs of such build­
ings. T h e use of inferior materials does not result 
in an economy in the space of a few years, as the 
high cost of maintenance of poor materials soon 
ofTsets a saving in initial expenditure. 

Coiiriisr, CoHr,olium-Njirii. h 

As in this children's ward, a linoleum strip in the center 
of a terrazzo floor is an effective means of reducing sound. 
In the operating room below notice particularly the 
coved terrazzo base, the completely enclosed radiator, the 
flush metal cabinets and the glass screen at the window 
used to prevent possible drafts. The tiling is a matt finish 
to avoid an objectionable glare due to reflected light 
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FIRE PREVENTION AND PROTECTION 
BY 

IS ADORE ROSEN FIELD 

BKC.A l 'S l ' . person.^ confined to hospitals are 
usually helpless their lives there must be more 

thoroughly safeguarded than is usual under nor­
mal circum.stances. Building laws in States and 
cities usually demand certain minimum require­
ments for hospital fire safety, yet the architect's 
moral responsibility g(H-s far beyond the legal re-
(|uircments. I t is his duty to insist that all hospital 
buiUlings be of fireproof construction whether 
building codes demand it or not. Many hospitals in 
rural districts are not under the jurisdiction of codes 
but they are likewise great«'r fire risks as they are 
distant from fire-fighting a|)paratus. 

The structure, materials and equi[)ment of hos-
l)itals nuisl \K- as ncarh' lire-proof as p()ssil)lc. 
and the architect must combat any "penny wise 
and i)ound foolish" arguments on this subject that 
may l)e put for^vard. In the long run the fire-safe 
hospital is the cheaper inxestment. if money is to 
he considered, for it is lower in maintenance and 
repair costs and also commands the lowest insur­
ance rates, the latter being a worthwhile xcarK 
item of savings. A case in point is that of an institu­
tion which saved SS.OOO every three years (the 
normal length of an insurance contract) by spend­
ing SI.500 on a few fire doors and minor structural 
changes. The publicatic)ns of the National Board of 
Fire Underwriters should be consulted, and by 
avail ing himself of the services of the board the 
architect can renderadist inct service to the hospital. 

Disastrous hospital fires have resulted from un­
suitable con.struction, inadequate fire detection ap­
paratus and the absence of the simi)le >el elfecti\e 
means of stoi)ping fires at their inception. The con­
trol of fire and smoke through proper planning and 
construction has been thorough!>' i inestigated by 
the National Board of Fire Underwriters and their 
recommendations are available to all architects. 

Special hazards in hospitals are in the food de­
partments, the basement and boiler rooms, the 
x-ray laboratory and film storage, pharmacy, 
ana'sthetizing rooms, operating rooms and o.\\'gen 
chambers. I t is essential that these portions of the 
building receive special attention structurally and 
that they be fully ecpiipped with fire detection 
equipment. .Sprinkler sx stems should be installed in 
the portions of the building having the greatest 
hazard. I t is part icularly important to ha \e sprin­
klers in the x-ray vault, and the deluge system with 
unsealed s[)rinklers is particularly adaptable. 

In the ()])erating rooms the ana-sthetic agents are 
usually highly combustible and e\pl(>si\»- and are 
easily ignit.ed by sparks either physical or electrical. 
T i le or terrazzo floors in rooms where ana-sthetics 
are administered should be broken up with strips of 
brass so ^roundi-d as lo make s|)arks ini|)()ssil)le. 

T h e sprinklers should of course bo in addition [<> 
ade(|iiaic staiulpipe provisions. Chemical extin­
guishers for rooms of special fire hazard must l>e 
chosen .so that the type of extinguishing medium 
will be best suited to control the p.iri icular type of 
combustible materials invoked. 

Immediate fire detection is life insurance for pa­
tients and per.sonnel. and false economy may be the 
forerunner of dis;ister. It is the architect's respon­
sibility to choose the most efficient type of detec­
tion apparatus. Regardless of the s\stem eluisen, it 
is important that the fire alarm be silent as far as the 
patients are concerned, to avoid panic and harmful 
results to patients, (iongs should of course be 
.sounded in the quarters of the i)ersonnel or nurses' 
home. T h e best protection is obtained with fire de­
tection apparatus which not only gives a warning to 
iliose in aiitlioritN- in the hospital but which also is 
connected to an outside central ser\'ice station under 
constant supervision, so that alarms are iransinitted 
to fire departments without waiting for the usual 
telephonic communication. 

In many instances immediate notification to the 
fire department is essential. T h e best fire detectors 
are, of course, automatic with auxi l iary manualK-
operated units. One of the most effective and eco­
nomical sx stems operates on the priii( i|)li' of a sensi­
tive detector operated by the expansion of air in a 
small C()|)per tube, less than ' i j inch in diameter, 
which causes the alarm to be sent automatically. It 
acts on the rate of rise in temperature rather than 
on a certain fi.xed temperature being reached. P'ire 
detection apparatus is so easily installed and so 
small and unobtrusive that it does not interfere with 
any architectural or structural considerations. An 
efficient automatic fire alarm system is often in­
stalled where expense pirohiliits the installation of a 
complete automatic sprinkler s\stem or where the 
operation of sprinklers might cause excessive water 
damage. 

Periodic tests of the fire detection and fire fighting 
apparatus should l)e made as well as a thorough in­
spection to .see that fire hazards do not develop in 
the operation of the hospital. 
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C O N T R O L L I N G HOSPITAL NOISES 

The following paragraphs have been compiled from re­
search information furnished by C H A R L E S F . N E E R G AARD, 

hospital consultant 

SI N C E noises within the hospital are most tr\ ing 
to the sick, their prevention must be stressed. 

Th is need not be costly if provisions for noise control 
are included in the methods and materials used in 
the construction. For acoustical treatment, struc­
tural insulation and quiet equipment, two cents per 
cu. ft. is a generous cost allowance, which may often 
be s,i\c(l els<>\\ lici-c in llic coii^I n id i. ii i, In i w (. Iios 

pitals recently completed the total of such an ex-
[X-nditure averaged S85 per bed. including major 
precautions against noise in nurseries, labor rooms, 
dining rooms and dishwashing rooms, in addition to 
acoustical installation in the patients' quarters. 
T h e following paragraphs cite a few possibilities of 
noise control that will do much to assure hospital 
quiet. 

Structure-borne Noises. Much may be accom­
plished by planning. The power plant and laundry 
should be separated from the hospital proper or 
should l)e structurally isolated from the rest of the 
building by soundproof walls, floors and doors. 
Machinery should be mounted on special anti-
vibration platforms, and flexible couplings should be 
used wherever practical for connections between 
machinery and pipes. A covered space for delivery 
trucks will serve as a sound baffle. 

Around all centers of noise sound insulated con­
struction should be used, such as in the enclosing 
partitions of the dietary department, the operating 
rooms, maternity wards, util ity spaces, x-ray rooms, 
etc. 

Elevator installations should be the best procur­
able. In every instance a micro-leveling device 
should be used to avoid the bumping of beds, 

Since much noise originates in the diet kitchen, an efficient 
acoustic treatment is necessary. The rubber bumpers shown 

below reduce the noise of metal kitchen cabinets 

stretchers, wheel chairs and trucks from the floor 
to the elevator cab. Wherever possible the eIe\;itoi-
machinery should be separately enclosed and the 
enclosure lined with some sort of acoustical material. 

P lumbing Noises. Many water noises may be 
eliminated by provision and control of the proper 
water pressure. Too great a pressure is often the 
cause of noise, and reducing valves must be properly-
adjusted or they will be extremely noisy when 

II I I I I 
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fi.xtures are operated. Supply mains should be large 
and should be supported on insulated lead hanji> rs. 
securely fastened at close intervals to prevent pipe 
vibration and to keep pipe away from structural 
members of walls and floors. If the mains are con-
ci a l c d . lhe\- should be in chases with ample sp.ace 
for insulation all around them. If the pipes are cov­
ered with a heavy coat of cork insulating paint and 
|)acked with some effective insulating material, the 
results are usually excellent. 

The usual tendency to expose all pipes that may 
need rei)airing necessarily results in noise. It has 
often been overdone; carefully installed soil pipes 
with proper clean-outs seldom need repairs that in-
\()lve building (k-struction. Thev- should l)e bo.xcl in 
and well packed with insulating material, as an 
unfilled pipe chase or a hung ceiling serxcs as a 
sounding board sensitive to the vibration of the wa­
ter flow . The ends of all risers should be cushioned. 

Air-borne Sounds. M a n y sounds incidental to 
the usual act ivi ty of hospital personnel may easily 
and economically be confined to their area of origin 
b\' the use of sound absorbing materials. T h e 
surface of the acoustical treatment must be as 
durable as plaster and should continue its efficiency 
e\en under repeated washings and paintings. The 
cost of sound absorbing materials, applied, ranges 
from 20 cents to S I per sq. ft., and absorption values 
vary from 10 to 85 per cent. W ithin these ranges 
are materials particularly suitable for corridors, 
dishwashing and uti l i ty rooms, patients' spaces, etc. 
They should be installed during the construction of 

the building as an integral part of the finish in all 

such areas. 
T o control sounds passing through the w indows, 

and. with windows closed, to provide prf)perK' 
temp»Ted \enti lat ion. unitx'entilators may be in-
sl.illed of the t\ pe originally de\'elo|)ed for schools. 

The installation of air conditioning in hospitals 
adds to the f^roblem of assuring hospital quiet. .Al­
though the practise of lining ventilating ducts with 
a sound absorbing material is satisfactory in man>-
instances from the acoustical point of \ iew, the sur­
face of the material tends todisintegrateandcorrode, 
p.n i icularly in humidified air. 

There has been developed a method wherein cy­
lindrical sections of standard pipe insulation dimen­
sions are molded of exfoliated mica. These tubes are 
slipped into an ordinar\- sheet niei.il \en i il.ii ini; dm i 
and nested in a manner which might be compared to 
an egg crate, the metal duct being filled with a 
series of small tubular ducts. The walls of the tubes 
exposed to the rapid air currents filter out a major 
part of the objectionable noise. T h e frictional re­
sistance is small and the mica, besides having not-
.ible sound al)sorbing qualities, is both fireproof and 
waterproof. 

.Much noise can be eliminated b\' the selection of 
j)ro[)er hardware for doors, cabinets, etc., through­
out the hospital. The equipment shown below, will 
do much to reduce the noise of clicking latches, 
slamming doors and the rattles caused by drafts 
and impro[)er alignment. The hardware, installed, 
costs about S5 per door less than the noisy office 
building hardware now in common use. 

Hospital hardware consisting of adjustable friction hinges, a soft rubber roller in place of the usual noisy latch, an arm hook 
in place of a knob, and a sound absorbing ceiling, such as that shown at the right, are efficient for muffling noise in corridors 
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HOSPITAL HEATING SYSTEMS 
BY 

ALFRED KELLOGG 
CONSULTING ENGINEER 

AH( ) S P I T . A L heatinii plant naturally begins with 
the boilers and their equipment, but in order 

to determine the type and sizes of the boilers for the 
several hospital utilities, the system of heating to be 
installed must first be gi\en consideration. 

System of Heating. While hot water is ihe almost 
universal system in use in Canada for hospital heat­
ing, in the United States low pressure steam, in one 
of its several ff)rms. is more usual. In hospitals of 
up to 60 to 75 beds, the two-pipe vapor system, 
with trap return of the condensation to the boilers, 
will serve admirably, but in larger hospitals the 
heating system becomes more complicated. 

A vapor-gravity or vapor-vacuum system, carry­
ing steam pressures from 4 ounces to 2 pounds in 
the former case, or a vacuum of from 4 to 10 in. 
in some instances, will prove entirely satisfactory in 
the majority of hospitals. Wi th reasonable care in 
operation, results from either system will compare 
favorably with the more e.vpensive hot water in­
stallations, and usually at lower installation cost. 
In the writer's judgment, better temperature con­
trol may be obtained from a vapor-steam system, 
with less complication of operating devices. 

I n the majori ty of hospitals, the condensation 
from the heating system can be returned to the 
boiler plant by gravity flow, thus avoiding the need 
of one or more vacuum pumps. Where this is 
possible, the vapor-gravity system may be in­
stalled. Wi th this system in its simplest form a 
modulating radiator supply valve and a thermo­
static radiator trap, with connecting steam and 
return piping, are all that is required for obtaining 
varying room temperatures by either manual or 
automatic control. 

Orif ice Control . To ii isuic an even disiribution of 
steam throughout the system of supply piping to 
the radiators, it is urged that an orifice be placed in 
each radiator connection, either in the valve itself, 
or between the valve and radiator. A system of pip­
ing, where orifices are not installed, will suppl\-
steam in excess volume to the radiators nearest the 
boilers, while those at the far ends of the mains get 
their supply much later. 

T h e "Zoning" System. This is a forward step in 
modern heating practise. The /onini> system of 

piping permits carr \ ing a lower steam pressure on 
the south or protected sides of buildings, and supply­
ing the required higher steam pressure to the north 
side or exposed rooms. Very frequently the north 
side of a building w ill demand a pressure of 1 to 2 
pounds for comfort, while rooms on the sunny side 
w'ill be equally comfortable with steam supplied at 
from 2 to 4 ounces pressure. 

Steam pressures may be under either manual or 
automatic control from a central point. T h e writer 
at present inclines to the use of manual control, 
inasmuch as it is not usually necessar\- in [practise to 
have to vary the zone pressures more often than 
two or three times a day, and this requires no other 
effort than the turning of a knob on the control 
board where all pressures and temperatures are 
automatically indicated or ascertainable. T w o or 
more zones may be required. 

There are many installations of zoning systems 
operating under vacuum ranging from 10 ounces to 
25 ounces, requiring vacuum pumps and appro­
priate pressure regulating devices, usually with a 
combination of manual and automatic control. Such 
systems make use of the latent heat of the vapor 
below^ the pressure of the atmosphere, and cl.iims of 
equivaleni sa\ ings are made therefor. 

Operating Room Control . F rom 60 to 90 cu. ft. 
of outdoor air per minute, heated sometimes up to 
85°, has been considered necessary in operating 
rooms. Schemes ranging from the direct radiator, 
with or without an air supply through a slot in the 
building wall for the admission of outdoor air, to the 
c|uite elaborate double partition with radiator be­
tween, together with sliding sash, transoms, etc., 
have been employed. Some of these are quite costly 
to install, require much cleaning and are only 
i nd i ffe re n 11 y sa t i sfacto ry. 

A unitventilator set into an embrasure in the wall 
under a wind(m , taking its supply of air through the 
wall at all times, both for heating and ventilation, 
has been successfully used recently. No direct 
radiators have been installed, nor recirculation of 
I he air in I he rooms made possible. Temperature is 
maintained atitomatically for operating and non-
opt-rating conditions by means of two graduated 
acting thermostats mounted on a wall panel con-
ncried to a lever-handle switch. 

The thermostat for operating (patient) conditions 
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II 

Cturltir «/ Herman Silitn Ctrp 

Above is a cutaway view 
of a typical unitventi-
lator used successfully to 
heat and ventilate oper­
ating rooms witht)ut the 
installation of direct ra­
diators. The temperature 
is maintained automati­
cally for operating and 
non-operating conditions 
by thermostats, shown in 
the panel at the left. 
Below are illustrated two 
types of metering orifices 
to insure an even dis­
tribution ol steam to 

radiators 

Metering 
Orifice 

Metering 
Orifice 

being set at any point up to 90°. actuates the mixing 
damper of the unitventi lator and maintains the 
re(|uired room temperature, and at the same time 
supplying from six to seven air changes an hour. 

T h e thermostat for non-operating conditions is 
set as desired, and actuates a pressure switch stop­
ping and starting the fan of the unitventilator. 
I t also controls a pneumatically operated valve in 
the steam supply line to the heating element in the 
unit. T h e thermostat panel also contains a toggle 
switch for hand operation of the motors of the 
unit\"entilators. 

The operating room units are supplied from the 
regular lighting .system, and from the system of 
automatic pneumatic and thermostatic control used 
elsewhere in certain portions of the hospital. In this 
instance a ventilating fan in the roof space with­
draws a volume e(]uivak-nt to the volume delivered 
into the rooms by the unitventilator, thus balancing 
the air system and preventing the odor of anas-
thetics from reaching other rooms. 

T h e "pane l " system of heating, to some extent 
employed in England, has not, so far as is known by 
the writer, been employed in hospital heating. I t 
consists of a system of pipes cast into the concrete 
ceilings of rooms to be heated, and is generally in­
tended for the forced circulation of hot water. 

Boi ler Plant. For steam beating sectional 
cast iron boilers ma\' be satisfactorily used for the 
smaller hospitals, with an auxil iary steel boiler 
for providing high pressure steam for laundries 
and medium pressure steam for kitchens and steri­
lizing, in whieb case reduction i n steam pressure for 
heating may be effected through suitable reducing 
valves. M a n \ small installations of two cast iron 
lH)il( rs carrying sullicient pressure for beating. \\ ilh 
one 10 to 15 h.p. high pressure steel boiler for the 
sterilizers, etc., are proving entirely satisfactory. 

In some plants where the laundry work is (lune i n 
commercial laundries, sterilizing and cooking are 
done by electricity or gas, thus avoiding the instal-
I I t i nn of a high pressure boiler. .Such means, 
however, are not suitable for the larger hospitals, 
and it will be found that the general tendenc>' 
today, in hospitals of every size, is toward the instal­
lation of high pressure steel boilers. 

Available Fuels. The fuel to Ix- burned will be ile-
termined primarily by its cost and to some extent 
by smoke ordinances. Natural or artificial gas is 
looked upon as the ideal fuel, especially the former. 
Boilers designed solely for coal or oil fuel will not 
prove economical for gas fuel. Fuel oil is an espe­
cially satisfactory fuel for the hospital plant where 
ol)tainable at a reasonable cost. 

()ne feature is of special importance in making a 
cost comparison between coal and oil. I 'sual ly the 
>te,im load in hospitals drops off by noon or shortly 
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after, as the larger cooking operations are usually 
finished for the day, and the heating and sterilizing 
demands are at a minimum. Th is in many cases 
permits cutting one boiler out part of the time. 

A "smoke nuisance" may be as easily creai id 
with fuel oil as with bituminous coal, since it de­
pends upon the character of the installation and tin-
skill used in operation. Only by the use of gas. coke 
and anthracite coals may the plant be considered 
free from the liability of objectionable smoke. Of 
moment also is the freedom from ashes and dust 
about the plant and the attendant noise and cost of 
ash removal, where gas or oil is the fuel burned. 

Fi r ing Methods. The man\ factors of fuel t \pes 
and the proper equipment for firing each for maxi­
mum efficiency must be discu.ssed in detail with an 
engineering specialist in combustion practise. The 
types of mechanical stokers and the provisions for 
proper draft are best determined with such expert 
advice. Coal and ash handling machinery will 
usually prove an economical investment in plants 
of 1,000 hp. or larger. 

Fuel Saving Devices. Boiler instruments w ill usu­
al ly prove a wise investment in all but very small 
hospital plants. These simple instruments will en­
able the hospital authorities to check operating 
results hourly, converting guesswork to certainty. 

Hot Water Requirements. T h e amount of w .i ier 
for the several departments \ ;iries both with the 

type of hospital and the administration. The design­
ing eni;ineer must ni iaK/.e all i)ossil)Ie ref|uirenients 
and provide the equipment accordingly. 

Water at 140° F . will be found sufficiently hot for 
general purposes. I'or the laundrx- the temi)erature 
should be ISO to 200°. 

Schedule of Water Requirements. R.istd on the 
average patient day, including daytime staff of 
l)h\ sicians and nurses equal to one and one-quarter 
linies the number of patient beds. 

.\\-i ' j<.\(a': M . \ x i \ i C M 

Total hot and rold for a\ erage hos­
pital uses— no laundry 

Total hot and cold — with laundry 
Hot w-ater only — no laundr\ 
Hot water only — with l;uiii<lr\ 

135 gal. 
17.S gal. 
38 gal. 
68 gal. 

220 gal. 
iSI) 

60 gal. 
105 li.il. 

For hydrotherapy equipment, consi.sting of one 
needle-shower and rose spray, jx-rineal stool and 
sitz bath with liver spray and control table, as used 
in psychiatric hospitals, the momentary demand may 
require 60 gallons of water per minute, of which 20 
gallons would be hot water and 40 gallons cold 
water. These are averages. Cold water also might be 
required for water softener equipment and as cool­
ing water for a refrigerating system. These would 
increase the demands given above. If the waste 
condenser water is utilized for flushing toilets and 
similar purposes, a considerable saving in cold 
water may l)e effected. If the waste water from the 
laundry washers is passed through a suitable heat 

ti 

At the left is a control board for the zone system of heating. At the right is a view of a typical operating room heated 
by the unitventilator system. The thermostatic controlling device is on the tile wall at the righthand side of the picture 
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exchanger, nuich of the heat ma\ be salvaged before 

the waste passes to the sewer, thus sa\i i i i i steam for 

heating the lanndrx- water. 
I t is desirable to install hot water tanks in dupli­

cate t() insure a constant supply at all times. In all 
except very small hospitals a hot water tank or 
tanks for j^eneral purjioses. furnishing water at 
about 140°. is desirable, and another tank or tanks 
for the laundry at ISO to 200° . 

The small li()si)ital will of m'cessit\- lie obliged lo 
depend upon one, or at most, two tanks, ("are must 
be exerci.sed in their installation to insure reliabilit\ 
in oi>-ration and continuous service. Where a 
hospital with a laundry has to rely upon one tank, it 
should be of large holding capacity, and the tem-
|H-rature thermostatically controlled at around 140'̂ . 
r i i e laundr\- and kitchen supi)l>" of hot w ater should 

IH' taki'U from this tank and pa.ssed through an in­
stantaneous ty|)e heater for raising the temperature 
fr(.m 140° to an aver.ige of 190°. 

(Jontinuou.s Baths. In p^\clnatric hospitals w . i l e r 
for continuous baths nuist be pro\ided, and the 
supply of hot water should be taken from tanks 
used for no other puri)ose. T h e temperature must be 
accurately maintained at 98° in the tubs for long 
periods, and the volume is considerable. It is ad-
\ isable lo prox ide ;it least 120 to 200 gallons per 
hour per tub. With the hot water sup|)ly at an 
a\cra.ue temperature of 160°. and the cold water at 
from .SO to .S.S°, and both at 40 pounds pressure at 
the mixer, a c«)ntinuous flow of 98° water through 
the tubs of from lo 5 gallons per minute w ill be 
provided. 

T h e suppK' of hot water is usually taken from a 

tank heated b\- steam through pipe coils. Recording 

instruments are prox ided for the wati-r leinix-rature 
and are a most es.sential part of the e(|ui[)ment. 

Then- is now axailable a new and uni(|ue method 
of providing hot water for continuous flow baths. 
The insinuation consists ol a snitable lank pro\ided 
with a constant water le\"el float \ a l \ e , from which 
the water for the baths is lifted a few inches and at 
1 he same time is healed to the predetermined t iMi i -

[X'rature by a specialK" designed \ arial)le flow steam 
jet, su[)[)Iie(l with live steam at a constant pressure 
(.?0 to 40 pounds). 

.So long as the w.iier le\el in llu' l.ink ,uid the 
steam pressure remain constant, the resulting lem 
{X'rature of the tub w ater must also remain constant. 
The steam suppl\-. which also determines the 
amount of water delixered to the tubs, is .always 
under the control of a nurse. .A simple water seal 
.ni;nii;<'inenl of i)i|)int> fulK' i)rotects the |)atieni 
from steam in case of loss of water at any time. 

A s the cold water supply is heated onl\ to the 
liath temper.itui'e, there is n( i danger of scale forma­
tion from the mineral .salts the water suppK' ma\ 
hold in solution. 

High and low lemiu-rature. audible and xisible 

.il.irms are i)ro\ ided with the recording thermome-

lers, which, with the control valves, are mounted on 

a suitable panel near the tubs. T h e chart illustrates 

the degree of control obtainable, and the drawing 

shows (liai;iamni.iiIcalK- the .arr.inticnien 1 .nid pipe 

connections. 

Materials and Quality. Wheic M I much depc-nds 
upon leliahility of ser\ ice and freedom from e\-
cessi\'e upkeep, only materials of known reli.ibilitx' 
should l)e considered, and the workmanship of in-
st.illation should accord then-with. T a n k s for both 

1 steam supply 'lo/t^J O''*Tfff^Pf 
2 Steam step valve 
3 Steam pressure regulating valve 
A variable Hon steam jet 
5 Steam valve tor temperature control 
b Steam gage 
7 AdjuslaDle combining -. I'e for ooantity control 
8 Float valve 
9 water stop valve 

10 Cold water Jc/pply 
11 Constant level tank 
12 Jucticn to jet 
:3 ^loat 
14 Normal water level 
lb Warm water discharge line 
le Safety wafer seal 
17 necordin^ thermometer with high 3 low c-larm 

oeiis 5 red and green si'vnai liehfs 
18 Vent to atmosphere 
19 Overflow from tank 
20 OverHow to sewer 
21 SupDiv mom to tuDs 
22 Control valves tub supply 
23 CcniinuCfS bath tubs 

PAT A P P L I E D Fon 

Pioi^ram ot tire 
M I L L E R - W H I T E C O N T I N U O U S B A T H E O U I P . M E N T i-^adijon . Wis. 

At the left is a diagram indicating etiuipnient for a new method of providing hot w.iter lor continuous flow hadis. The 

C I K I I I :ir ihc t iqht, raken from an actual installation, shows the constant temperature at which rhc water is maintained 
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hot and cold watrr should IK- l)uilt of ni.i i i 'r ials 
suitable for the available water. While copix-r tanks 
for hot water are generally looked upon as otTering 
greater resistance to corrosion, yet with water to be 
found in many localities wrought iron or mild steel 
will serse e(|ually well. 

In geneial, ho\\c\er, ii in.i\ he said thai all cop-
|X'r-lined steel tanks and cop|)er (not brass) |)i|)es 
are indicated where ground water or deep well 
water is the available supply. This applies also to 
the entire hot water circulating system. 

The use of either wrought iron or mild steel |)ipe 
for the high pressure and hospital heating systems 
is common prai'tise. The (|nalit\' of the water su|)i)l\' 
and quantity of the boiler make-up recjuired will 
usuall\- determine the choice. 

The welding of steel and iron piping systems is 
becoming I'ommon practise. In all but the \-er\- small 
sizes the cost of fabricating is less than the common 
screw or flange fitting s\steni. and welding insures 
entire freedom from subse(|uent leakage. 

\ al\('s for nearly all purposes necessarily ha\c to 
withstand tlaih', and fre<|uentl\- hard, usage, and 
the Ix'st of materials and design are essential. 
X'alves of 2 in. and .smaller should be all bronze, 
while l.nger \al\es nia\ be iron bod\-, with bnni/c 
mountings. X'alve seals, disks and wedges should 
be replaceable. 

Radiators. Phe cast iron radiator has been wvy 
largely replaced by a lighter and more efficient de­
sign of attractive appear.ince. It ma\' be obtained 
with widely spaced tubes for hospital uses, where 
convenience of cleaning is essential. 

The copjx-r hn-tube or cast metal radiator for con­
cealment in walls and j)artitions or in metal cabinets 
is of the convection iy[X'. occupies very much less 
space and weighs but a fraction of a cast iron 
radiator. The fins or convection surfaces are vcvy 

closely spaced, and may hold lint and other waste. 
Special cleaning brushes however ma\- be i)ro\i(lcd 
for keeping the surf.ices reasonably clean. 

In the small hospitals, electricity or gas for heat­
ing single radiators for such locations as ojx^rating 
rooms, rooms in the maternity suite and similar 
apartments should be installed for use during the 
olT-heating season. Inasmuch as the larger hospitals 
employ high or medium pressure steam the year 
round, separate mains and connections should Ixr 
made to radiators installed for the purpose. 

Radiant or convection type electric heaters ma\ 
Ix? similarly installed to meet special needs in private 
rooms and elsewhere. These are usually plugged in 
the electric utility outlets, with which all the rooms 
should be abundantk' sujiplied. 

Hospital Ventilation. Hospital authorities do not 
.igree among themselves on the projx-r conditions to 
Ix' maintained, nor do architects and engineers. 

A hospital boiler room. The three boilers shown 
have an approximate total capacity of 1,2(X) hp. 

Twenty-five years ago it W M S considered necessary 
to install either a plenum fan system or an indirect 
g r a v i t N - outdoor air supply to all rooms. Th<' former 
were most times expensive to maintain and operate; 
the latter, from inability to keep the radiating sur­
faces even tolerably clean, became almost immedi­
ately unsanitary, failed to sujjply sufficient warmed 
air to keep the building warm, and in most ca.ses 
had to be supplemented or wholly replaced by 
direct radiation. 

With the abandonment of the pleimm fan and the 
;v;ravity indirect systems of supplying air. the custom 
of air supply through a direct-indirect radiator, 
placed in the outer wall of the patients' rooms, was 
l esoried to and has been in general use for a number 
of years, although it is open to the same objection 
on account of inability to keep the air passages clean. 

For the removal of the air from one- and two-bed 
rooms, it i s not the genei-al custom to provide vent 
flues. In wards of from four to eight Ix-ds it is de­
sirable to pro\ idi' one or more vent flues to the roof, 
or to an e.xhaust fan serving man>' rooms. 

Such a method for the supply and removal of air 
from i)alienis" rooms i s iiecessariK' very inexact and 
depends wholly upon natural air currents, both 
u i t h i l l and without the hos[)iial. The cubic contents 
of the average one- and two-bed rt)oms approxi­
mates 1.650 f t . p e r patient bed, and the natural 
leakage from the rooms will be at least one to one 
and one-half times the cubic capacity of the nxmis 
an hour without opening windows. This will serve 
to remove 28 to 42 cu. ft. of air per minute per bed. 
To be sure, this does not apply to rooms for patients 
suffering from certain ailments which require special 
[)rovision for an abundance of outdoor air. The oixin 
window tor the supply of outdoor air is quite 
generally in use in hospitals at the present time. 

It is manifest that the location of the hospital 
will determine whether the air admitted to the pa-
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tients' rooms through windows is sufticiently free 
from odors, dust, smoke and other gases. Some form 
of deflector placed under the lower sash will ser\c lo 
diffuse the incoming air. As the radiator is usually 
placed under the windows, the heat currents rising 
therefrom will heat the incoming air and aid in 
diffusion. Window sash are now obtainable that 
accomplish the same purpose. 

-SI r e e l noises ma\- now be v;rcall\ niininii/cd i)>-
new devices which are said to eliminate 75 per cent 
of the noise coming through sash ojx'ned at the 
bottom without obstructing the air passage. 

The public spaces and waiting rooms should be 
supplied with an abundance of outdoor air by 
m<'chanical means; and many Ix'lieve that the entire 
out-patient department should be positively venti-
lalcd. 

Forced ventilation by exhaust fans is necessary 
for all toilet and utility rooms, diet and general 
kitchens, autopsy and operating rooms, laboratories, 
sterilizer rooms and the radiographic department 
suite. The fjoiler and refrigerating machinery rooms 
and laundry require liberal ventilation also. 

Air (Conditioning. The conditioning of air for 
hospital needs consisis primarily in rendering it free 
from dust, gases and odors, for use in ventilation, 
and to add to the comfort, and to hasten the re­
covery, of the patients l)y maintaining the proper 
degree of humidity and temperature. 

W'liei'e I hi' colli rol < >\ lunnidil >• is to be (•on>i(lered, 
the air washer or conditioner, which will also remove 
most of the dust and odors (but not soot), will pro­
vide means for the purpose. With this equipment 
cold spray-water will be required, obtained from 

Where the natural humidity of the air is not 
Kio great a portable cooling device is of value 

driven wells, or water chilled by ice or artificial 
refrigeration. \ \ ith proper control this device may 
also be satisfactorily employed for controlling the 
room temperatures. Installed in this and the smaller 
unit type equipment, heating surfaces are also in­
cluded for warming the conditioned air. 

.Such equipment for generally supplying air for 
ventilation and comfort in the larger hospitals may 
he of a size to serve the entire building or major 
portions thereof, in which case it would be located at 
some central point for distributing the conditioned 
air by means of ducts and flues to the several rooms. 

Where, however, but few rooms are to be treated 
individually, a small compact cabinet type unit may 
be installed in each room. These units require 
scarcely more floor space than the conventional 
direct radiator, and during the cold months provide 
properly controlled hot water heat, together with 
washed and humidified air for ventilation. During 
the hot, humid months the same equipment pro­
vides the properly controlled cooling effect without 
other change than the forced circulation of cold 
water in place of hot water through the coils. 

'["he piping to these units is somewhat more com­
plicated than will be found in the usual heating 
installation, but there are certain advantages ob­
tainable from their use which should be considered: 

1. When any room is not occupied, the entire unit may 
be closed off, or simply the healing element kept in use, 
iliai I he room may not become too cold during unoccupied 
periods. 

2. When desired, the air conditioning element may be 
stopped by closing a \;il\e and natural outdoor air, prop­
erly warmed. deli\ered to each room, of definite volume 
for xeniilaiiiin during occupied periods. In such cases, 
w here outdoor at mos|)Iieric conditions pro\ ide indoor com­
fort, a sa\ ing in operating e.xpense may thus be etTectcd. 

For cooling only, the portable cooler no doubt will 
|)rove of value in many instances. These devices 
hold from 200 to 300 pounds of ice, and, where the 
natural humidity of the air is not too great, afford 
a degree of comfort for the patient not obtainable 
otherw ise. The cost of operation is low. 

.•\ir conditioning is steadily coming to be con­
sidered a prime necessity in operating rooms, the 
maternity suite, fever and convalescent wards and 
in all or a selected number of pri\-ate rooms. Its use 
is urgently recommended in children's hospitals. 
The air conditioning of premature birth wards 
requires special devices for maintaining high and low 
temperatures and varying conditions of humidity, 
both of which must be under accurate control. 

Installation and operating costs may not be def­
initely stated in a short article, but for many uses in 
hospitals any reasonable expense should be sub­
ordinated to the results to be obtained. Careful 
engineering must be employed in the design and 
installation, in order that the operation of the plant 
b\- nurses and attendants may be kept simple. 
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FOOD SERVICE FOR HOSPITALS 

BY 

EDWIN M . LOYE 

M A N Y hospital patients today judge the institu­
tion by the excellence of its food service. Few 

problems give the hospital administrator more 
difficulty and concern than this subject of food. The 
building committee and the architect have often 
considered hospital food service as a necessary evil 
which, unfortunately, has a part in the structure of 
the hospital plan. The architect may find himself 
serving as referee in debates between the doctor and 
the dietitian on food service requirements. 

After all, the institution is operated for the pa­
tients who must have as nearly ideal food service as 
possible. A few years ago an authority stated in jest 
that he thought the hospital of the future should, in 
addition to having a nurse for each patient, have the 
services of the best French chef. While the architect 
can hardly provide the cook, he must provide 
equipment which others can use efficiently. 

The entire hospital personnel also must eat. In the 
general hospitals today there are about as many of 
the latter group as there are patients. To aid in 
determining the total demand, a classification of 
patients is necessary. 

It is assumed that the material in this discussion 
applies to the general hospital of 100 to 300 bed 
capacity, having one main kitchen, adjoining diet 
kitchen, and all personnel served in the hospital. 
Hospitals of over 300 bed capacity have such heavy 

food service demands that it is found economical to 
divide such services into separate branches, as, for 
instance, a private patients' kitchen as well as a 
ward kitchen, the nurses to be served in the separate 
nurses' home buildings. 

General food service and special diets must be 
provided for: private patients, semiprivate patients, 
group nursing patients, ward patients, children, 
infants, isolation patients. These classifications 
include men, women and children; bed, ambu­
latory and convalescent patients. 

Personnel Food Service. Various types must 
be provided for: Superintendent, house staff and 
internes {in hospital dining rooms, separate resi­
dence; provision for families; number of meals per 
day). Hospital offices and administration clerical 
staff, dietitian {in hospital dining rooms or outside; 
number of meals per day). Nurses — superintend­
ent, supervisors, graduate, undergraduate, training 
school instructors and assistants, special, nurses ill 
in infirmary {in hospital dining rooms, in nurses^ 
homes, outside maintenance; number of meals per day, 
cafeteria service, three meals or less, number of sittings 
each meal in dining room or cafeteria). Male and fe­
male general help; male and female kitchen help 
{resident or outside dining room or cafeteria; number 
of sittings each meal). 

D I A O R A m OF FOOD SERVICE F R O m RECEIVinO ROOHI TO P A T I E n i 
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The kitchen for a large hospital is often as complete as that of a hotel or restaurant. The drawing above is the kitchen layout 
for the United Hospital, Port Chester, N . Y . , for wh ich Hood, Godley & Foui lhoux were the architects, Charles F . Neer-
gaard, consultant. Below is a general view of the kitchen in the Yo rk Hospital, Y o r k , Pa., for which The Ballinger Co . 

were the architects and engineers 

The n-lalion (if these diiiiiii; room units and 
the se|)aniti()n of some groups from others are 
in(li\ idiial |)r(il)k-ni> lor each li<)si)ital. 

With the estal)lishment of the apj)ro.\imate total 
number of persons to be served (keeping in mind the 
necessity of pro\iding for grow th of the hospital), 
the t\ pe of food service should be selected which is 
best adapted to the indi\idual hospital program 
requirements. 

The plan should be arranged lo locate several din­

ing rooms adjacent to a .single serving pantry having 
communication as directly as possible with the 
kitchen. Dishwashing, a noisy process, may be done 
in a sound insulated room near at hand, or the dishes 
may be sent to the dishwashing department of the 
main kitchen. Tlionght should be î ixcn in pi.inning 
to reduce the crossing of the routes of serx ice from 
pantries or serxing rooms with thi- lines ot pn-
sonnel circulation. 

The help groui)s work on eight-hour shifts and so 
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are not gi\-en the regular three meals. For personnel 
on night ser\ice it is often found ad\-.iiiia!.;eons to 
serve light lunches from a smaller kitchen or serx ing 
room so that the main kitchen may be closed. 

Patients' Food Service. The fundanu-ntal siei)s 
in the service of f(K>d to the patient are: (1) receix ing 
iiiil storage of food and supplies; (2) food jjrepara-
tion and cooking; (3) food service to patient. The 
return of soiled dishes and refuse disposal are also a 
part of our problem. 

The space necessarily occupied for the first two 
steps, before service to patient, makes impossible, 
with consideration of other departments of the 
hospital, the placing of this kitchen in a position 
accessible to all patients' rooms and wards for direct 
ser\ice. However, freshl\- cooked and prepared food 
must be sent from the kitchen to patii-nt without 
dela\-. 

The three princii)al sNsti-ms devised for dealing 
with this problem are the bulk service, the tray 
service and the centralizing service, with hundreds 
of proponents for each. 

Bulk serv ice is the method emplo\ eil in the send­
ing of prepared food in large quantities to the serv­
ing pantry where it is set up on trays for service to 
the patient. Sufficient pantry area should be i)ro-
vided for the "tray set up" service to keep the 
bulk food hot. Steam tables, small ranges, and hot 
plates are required in this scheme for keeping 
prepared foods in good condition and for cooking 
small quantities for individual service. Refrigerators 
must be installed in each serving pantry. 

The bulk service pantry becomes then a second­
ary serving kitchen with dishwashing and dish 
storing space. The central dishwashing service near 
the kitchen may also be ado[)ted in this plan, if 
desired. 

Bulk service may be emplo\ed for ward, semi-
private and private patients. For ward service, 
heated bulk food carts are used. Klectrically heated 
bulk food carts may be procured in different sizes to 
serve from 25 to 80 patients. If carts are used for 
transporting food to patient's floor the hot foods 
are often served to the patient directly in the 
ward or corridor after the cold foods have been ar­
ranged in the "tray set up" pantry space. 

Much of incidental service between regular meals 
may be prepared without drawing on the main 
kitchen for supplies, which may IK- considered an 
advantage. .Supervision of supplies in the various 
serving kitchens or pantries is more diflicult than 
with the centralized main kitchen w here all is con­
trolled at that one point. 

Tray servit-e is employed to send individual por­
tions of food, which have been set up on trays in a 
serving space adjacent to the cooking location of the 
main kitchen, to a serving pantry conveniently near 
the patient's room. These trays may be sent by 

rr^y rati 
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dumb-waiter or elevator in racks or carts, and if 
there is a long travel to the pantry, heated tray 
carts should be considered. The>" ma\ be obtained 
in sizes for this service to accommcKlate from 20 to 
40 patients i)er cart, A lnM pl.ile .md refrigerator 
should be located in the service pantry to take care 
of any interval of delay in service. No steam table is 
retjuired in the pantry and the refrigerators may l)e 
smaller than those siM-cified for the i)antri»'s of the 
bulk system. 

Facilities for incidental service Ijetween meals 
should be considered in the serving pantry. Coffee 
may be prepared in small quantities there or may be 
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made centrally in the kitchen and sent to the pa­
tients in thermos containers. Individual refrigerator 
space for private patients for gifts of fruit, etc.. 
siidLiid also be considered. 

This scheme is satisfactory in many ways and is 
employed more and more in the service to private, 
semiprivate and group nursing patients. It keeps 
central kitchen preparation and cooking and "tray 
set up" under one control. Special diets are prepared 
in diet kitchens adjoining main kitchen. .All orders 
are easily accessible to dietitian for control, it 
centralizes dishwashing service adjoining main 
kitchen. A generous area for "tray set up" is re-
(luired adjoining main kitchen to facilitate |)romp( 
service. 

Centralized service and a modification of the tray 
service is best illustrated in the hospitals of the 
" Bac(jn Plan" where the central kitchen communi­
cation to the patient is made by specially built 
dumb-waiters at locations bringing the completely 
set u[) individual tray to a station near the pa­
tient's room or ward and the tray may be taken 
immediately to the bed without the necessity of a 
serving pantry. 

It is possible, then, to have unified control of all 
service up to the dispatching of the tray to the pa­
tient from this one centralized location, with the 
kitchen easily accessible to all these vertical lines of 
transmission. 

The aim of this service is to reduce to a minimum 
both the number of steps in the operation, as well as 
the elapsed time required for the food to travel from 
the point of preparation to the patient. Centraliza­
tion of this type is probably not so flexible in 
adaptation to all building and site conditions as the 
decentralized service, but where the preliminary 
program permits special emphasis on the food serv-

' I ' A I I I . F . O K A I ' P K O X I M A T E A R I - . N S R I - : ( , ) C I R F . I ) 

roR F O O D S E R \ I C E 

Bulk Kitchen, Including Diet 

Food Kitchen, Preparation Floor 

Serv ire Rooms. Kitchen Stores Pun tries 

100 2.200 Sq. ft. 180 .Sr|. ft. 

200 ,vS()() .Sq. f l . 200 -S(i. f l . 

300 4,500 Sq . f l . 220 Sq. ft. 

600 8,000 Sq . ft. 400 S<i. l i . 

Tray Service 

'lIHl 2.800 Sq . f l . 160 Sq. ft. 

200 4,200 Sq. ft. i s o s , i . ft. 

300 6,.S()() Sq. f l . 201) S(i. f l . 

600 9.000 Sq. ft. 320 S(|. ft. 

Centralized 
Service 

100 .v.SOl) Sq. ft. None 

200 5,000 Sq. f l . N'one 

300 7.200 Sq. f l . Nollt! 

600 12,000 Sq. f l . \(I11C 

Typicalfor general hospitals where personnel number 

is about equal 

ice the other departments may be satisfactorily 
adapted to the scheme. This new trend toward 
efficiency in food handling is bound to have further 
(le\ elo[)ments toward better food service for patients. 

Conclusion. Tn .is>i>i the architect in the general 
requirements of food service, a table showing ap­
proximate areas required for the different systems is 
i;i\'en. The tralftc diagram on i)age 457 is also given 
to assist the architect with his plan. If he has clearK' 
in mind the direct process from receiving room to 
patient, an efficient layout ma\- be secured by ap-
pK ing the theory to exact conditions. 

1 ^ 

Depending on the type of food service employed in the 

hospit.-il, subkitchens are necessary at various places 

throughout the building. A t the left is a typical floor diet 

kitchen in the Passavant Hospital at Chicago, Holabird 

& Root, architects. Above is a floor serving kitchen in the 

Christ Hospital, Cincinnat i , Ohio, Tiet ig & Lee, architects 

Fuirmann Sons 
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HOSPITAL SANITATION EQUIPMENT 

BY 

EDWARD F. STEVENS 

I N P L A N N I N G for the care of the physically and 
mentally ill. sanitation is one of the principal 

code requirements in the process of erecting the 
hospital. The needs of the hospital are such that 
sjjecial problems and conditions are met which 
must be solved by the architect or his sanitary engi­
neer. It is not the intention in writing this paper to 
take up the obvious details of general plumbing or 
those covered by building codes, but such special 
features as apply to modern hospital .sanitation. 

Water Supply, .\ssuming that the water supply is 
that provided for the community, there may be the 
necessity of further filtration and softening to give 
the water the ideal quality for the institution. There 
are many excellent devices on the market to choose 
from, but upkeep and efficiency should be carefully 
considered in making the choice. 

Before specifying the kind and quality of piping 
to be used, a careful analysis should be made of the 
water to ascertain its action on different metals and 
one chosen that is best adapted for the character of 
the supply. Sometimes it has been found that a 
cheaper iron pipe will withstand corrosion better 
than the more expensive materials. 

If the water supply is not suitable for drinking 
purposes and further purification beyond filtration 
is desirable, distillation of the water is resorted to. 
A distilling plant may be placed at a high level and 
the distilled water passed through a "palatable" 
device and cooling system. This same distilled water 
may be piped throughout the institution through 
tin-lined pipe for all surgical and laboratory sup­
plies. (See mention under Lavatories for temperature 
control of distilled water.) 

To prevent condensation on cold w ater piping and 
loss of heat from hot water piping, all runs of piping 
should be covered with a suitable pipe covering. 

Finings. One of the most recent economic devel­
opments in water piping is the screwless copper pipe 
connection and the stream-line copper fittings, 
tending to economy and durability, together with 
ease of removal of pipes in case of repairs or 
alterations. 

Hot Water. There is a constant demand for hot 
water for baths, toilets, laundry and kitchen uses. 
The common method of providing economically this 

constant supply is to install hot water storage tanks 
in convenient locations, the temperature of the 
water being thermostatically controlled and the 
source of heat I)eing the steam supply. Automatic 
steam heaters without reserve tanks have proved a 
marked success, particularly in psychopathic insti­
tutions where the continuous bath, with its tre­
mendous flow of warm water, is in demand. This 
method is also of advantage for laundry and dish­
washing purp)oses. For small units where current is 
available at a minimum cost electricity may be used 
to advantage as the heating element. 

Fire Proteaion Lines. While the patients' section 
of an institution generally has constant supervision 
during the entire twenty-four hours and hand ex­
tinguishers are effective in any incipient fire which 
may occur, the store rooms, the laundry, the 
kitchen, etc., should have more adequate protection, 
either with an approved sprinkler system or with 
standpipe and hose, or both, and it is considered 
good practise to provide a reasonable number of 
standpipes together with outside hydrants, auto­
matic alarms, etc. 

Valves. Adequate valves and controls and fre­
quent by-passes through the system should be pro­
vided so that an accident in one section would not 
cripple the functioning of all others. 

Plumbing Fixtures. With the heavy duty de­
manded, the stability, soundness of construction 
and durability of materials used are of vital im­
portance to economical maintenance, particularly 
for the wearing parts, such as valves, faucets, 
pumps, and automatic devices. 

The screw thread of the faucet or tap, for instance, 
always entirely concealed, can be a source of great 
annoyance and exf)ense unless properly designed 
for durability. The trap and outlet from every 
plumbing fixture should be more than merely a 
water seal. All parts should be as accessible as the 
bowl or sink itself, and of sufficient area readily to 
drain the receptacle. 

The finish of the exposed metal piping, traps and 
fittings must Ix* carefully considered for durability, 
ease of cleaning, etc. Kconomy may be shown by 
finishing the exposed pipes, traps, and all but the 
valves or cocks with paint or enamel. Where plated 
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Figure 1 ( left) . Disti l led water outlet in operating room 
wi th electric reheater; also showing aspirator attached to 
floor drain. Figure 2 (above). Another distilled water out­
let for surgeons" scrub-up, with exposed reheater and el­

bow control 

it would seem that in the long run chromium 
plating would conser\e la lK) r over nickel |)late on 
the exposed finish of the metal, although the first 
<ost may be somew hat greater. 

The material for the actual fixtures should be 
governed by the hx'ation and importance of the use: 
for instance, while a plain cast iron sink may func­
tion perfectly well in the boiler room or garage, a 
vitreous china bowl or sink would Ix- economical in 
the ofx-rating room or ward, \on-corrosive metals, 
such as Monel metal or stainless steel make for 
econom>' of maintenance in the kitchi-n. laboratory, 
and where\cr metal is desirable. I'lain glass or 
vitreous glass for shelves often prove the most 
el'ficient. because of the ease of maintenance, but 
should never be u.sed where extremeU' hot instru­
ments or receptacles are to be i)laced thereon. 

WASTE FIXTURES 
Drainage, .\ssuming that |)ioper disposal of sew­

age is [M'ovided either by jmblic sewers, filtration 
beds or septic tanks and that the trapping and 
\cnting comply with standard practise, extra |)re-
( iiitions should be taken to insure that all traps are 
readily accessible for cleaning and that clean-outs 
be installed in all concealed waste piping at ever>-
|)oint necessary to enable e\er\' portion of the in­
terior of the piping to be cleaned out. It is al.so wise 
to pro\i(le (uccss to concealed piping, as obstrtic-
tions sometimes cannot be remoxed through the 
clean-outs. .Stoppages claused b\- insoluble materials 

can generally be prevented In' proper education of 
the persoimel, but the simpler the s\stem of i)iping 
is made, the greater the enicienc\- of the building. 
W here drainage occurs from sinks and receptacles 
into which acids or strong corroding solutions are 
l)oured, the traps and connections at least should 
be made of ferro-silicon iron or other acid-resisting 
material. 

Where there is a ix)ssibility of back pressure on 
the sewer lines through surface flooding or other 
causes, back |)ressure or "tide" valves sh«)uld be 
|)r()\ itled on all lines. Drains from refrigerators and 
pLisier sinks should first ilrain into small open sinks 
or fixtures to prevent food contamination ,ind to 
facilitate cleaning. 

Water Closets. The waler closet used in close 
coimectioii with the patients' rooms should be 
selected (a) for its (|uiet action and (b) {or complete­
ness of flush. With a small installation the lowdow ii 
vitreous tank, with (|uiel hlling b.ill cock, has show n 
economy. In the larger institutions, the flush \alve 
is recommended. It should be chosen for its sliirdi-
ness and long life and should be adjustable for (|uiet 
action. 

With the modern idea in hospital |)lamiing of 
makini; I M C I I room and u.ud more or le ŝ "self-
contained." that is. with a ser\ ice station adjoining, 
the water closet should betlesigned for theempt\ ing 
and cleaning of the bed i)an and other utensils. 
This would ref|uire a water closet bow 1 of l.n-ger size 
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and provision for a water sufjpK' which c i i n be 
directed into the ulensil with proper c-oiilrol. either 
jet. hose, or swing arm. With a fixture of this nature, 
two adjoining rooms may be served. (Figure 4.) In 
the children's department, it is desirable to ha\e 
closets with the seat near the floor, and with all 
closets throughout the institution the open front or 
Crescent seat should be used. 

In the psychiatric department or hospital the 
water closet should be particularly rugged, with 
integral seat and water supply under control of the 
attendant, with special accessibilitx' to the drain pipe. 

Slop Sinks. Every fixture functioning as a waste 
recei)tacle should have the traps accessible, with 
means of flushing the walls of the receptacle. For 
the hou.se maid's hopper for emptying of floor wash­
ing water, the simpler gah anized or enameled iron 
in;i\ he used, but for the more important hospital 
fixtures vitreous china, slate, soapstone, stainless 
steel or Monel metal will show economy. 

For the general disposal of \~>ed pan waste it is 
common practise to use one of the many varieties of 
bed pan emptiers or sterilizers and some of the es-
.sential points are: (a) ease of action, (b) C()m|)li ii 
automatic cleaning of the utensil and (c) C()iiq)l<'tc 
automatic cleaning of the inside of the hopper. The 
sterilizing feature introduced by some manufac­
turers should, in the writer's opinion, be cared for in 
a special sterilizer or steamer distinct from the 
hopper. (See section on Sterilizers.) 

Floor Drains. There should be a water supply to 
every floor drain within the hospital for flushing 
.ind periodically filling the trap. The floor drain in 
the o|H'rating room, if desired, may be economicalK-
connected with the aspirator, carrying the waste 
either through a receptacle or directly into the 
drain. (Figure L ) 

CLEANING FIXTURES 
Sinks. The kitchen sink ma\' l)e a menace be-

caus«-of uncleanliness and to axoid this the fixture, 
with the supplies controlled outside the fixture, 
should stand free from an\- wall or partition, and 
should be capable of being cleaned outside and in­
side. .A swinging arm supply or close-up study adds 
to the efficiency and beautx' of the fixture. 

Lavatories. .Absolute cleanliness is necessary and 
to that end some of the essentials are: (a) minimum 
(•(iiii.icl w ith the wall "V llooi-; i h) a free, \ i>il)le .iiid 
cleanable overflow; (c) a trap which may be cleaned 
to the water line; (dl durability of material for 
basin and fixtures; (e) possibility of using water 
su[)ply as a scrub-up fixture, when needed. 

Figure 6 shows a patient's bowl of vitreous china, 
-i,in(iin;..i tree from the wall. It will be noted that the 
supf)lies from the back wall, which is tiled, are so 

Figure 3. CombinatiDn lixtures in nurses' workroom, show­

ing flushing rim hopper, wash tray, scrub-up and work shelf 

Figure 4. China water closet, with extended lip, Crescent 

seat, flushometer, and bed pan washing device on the wal l 
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Figure 5 ( left) . Typical fixture for small examining and clinic rooms. Figure 6 

(above, left). Porcelain standard and howl, wrist action valves, celluloid stand-

pipe, and integral hooded shut-ofFs. Figure 7 (above, r ight ) . Wall-suspended 

type similar to Figure 6 

designed that the fi.xture may be used as a scrub-up 
with valves of wrist or elbow- type control. The 
overflow, when wanted, is a celluloid non-breakable 
standpipe. leaving the inner surface of the bowl 
|)erfectly free for cleaning. 

In the scrub-up bowl for the surgeons the require­
ments of construction and detail may be carried one 
step further. The surface and construction of the 
bowl is so formed as to prevent any "back spatter­
ing" while in use and the w ater supply is w holly con­
trolled by "elbow." These bow-Is are supported on 
iron chairs concealed in the wall .so that a minimum 
support is visible. 

The fixture shown (Figure 2) is one commonly 
used w h e r e dislilled o r - l e r i l e w . i l c r Is Cd i i i l i n M c i l l o 

the operating rooms and show s an exposed reheater. 
A concealed t\ pe recently jx-rfected is much simpler 
in control and maintenance. The operating valve 
should not only be capable of operation by the elbow 
but b\- the head as well. The reheating may be ac-
comi)lished by high pressure steam or by electricity. 

.Special small units occupv ing but little wall sj)ace 
may be provided for the examining rooms of the 
out-patient and dental departments. (Figure 5.) 

Bath Tubs. While the actual "tubbing" of the 
patient is rarely resorted to in the general hospital, 
the occasional need for convalescents and special 
cases makes it desirable to provide a limited immber 
throughout the hospital, one to about every thirty 
t o forty patients. To be o f the utmost use. the tub 
should be set above the floor with sufficient room 
on all sides to allow the nurse or attendant opjjor-
t unity to assist the patient in and out of the tub. 

F"or the admitting bath, the children's bath, and 

in man\- ca.ses the bath for the public paiieiiis, the 
high shallow oi" slab t\"pe i s used. })laced about 30 
in. from the floor. (Figure 9.) A spray with con­
trolled temj)erature is provided, making it possible 
always to bathe i n ruiuiing water. For the baby bath 
a heated slab i s desirable. This may be accom­
plished both by a hot water slab or electrical unit. 
(Figure 8.) Where water is used for bathing the 
infant, the temperature should be automatically 
controlled, either by reliable thermostatic valve or 
from a sjH'cial tank with visible thermometer, or both. 

The continuous bath for the treatment of psycho­
pathic cases may reach its greatest elhciencv- i f the 
following details are considered: 

1, Flase of adjnstnient of patient's comfort, 

2. .Absolute control of water at the right temperature. 

T h i s control should be outside the i)atient's reach, either in 

an adjoining control room or in a locked cabinet in the 

bathn )om, 

3. Outlet arranged for (|uick empt\-ing of the tub, 

4, Durabi l i ty of construction, making absolute security 

to doors and walls. 

The tul) should be set high enough from the floor 
to conserv-e the strength of the attendant in charge 
of the patient and should have a comfortable sus­
pended hammock for the use of the patient. 

Flower Sinks. Fhe care o f the thousand- of cut 
flowers coming to the patients requires a special 
room on each floor o f the lari;e hospital i)rovided 
with a flow er sink and drainboard and in some cases 
a flower refrigerator. 

Drinking Fountains. The l:)ubl)litig fountain 
throughout the hospital isdesirable for the personnel 
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and staff: provision for drinking water for patients 
may be made through the same fixture. The chilling 
of water may be easily accomplished either with a 
direct ammeter unit or as a part of the refrigerating 
system. 

Physiotherapy. Provision must be made in this 
department for special services, such as hydro­
therapy with the whirlpool and various other baths, 
and for the cooling of various electrical therapeutic 
devices. 

Dish Washing. .Sanitary conditions in the prepar­
ing and serving of food are of course of the utmost 
value, but the cleaning of the china, glass and silver 
for this service is likewise most important. .Silver 
sinks, glass washing sinks and soak sinks, as well 
as the main dish washer for china and trays, should 
be provided. 

Sterilizers. This equipment is fairly standardized 
but improvements are continually being made for 
more efficient sterilization and simplification and 
centralization of controls. One of the major factors 
has been the universal adoption of air break filling 
devices and waste connections, and rearrangement 
of services to insure against contamination of the 
water supply. 

Whether a pressure or non-pressure type of 
sterilizer should be selected is of course dependent 
on the requirements but the use of pressure steril­
izers for instruments and utensils, as well as for 
dressings, is becoming more general and. with 
proper technique and operation, insures more 
satisfactory results. Automatic pressure reducing 
regulators, with suitable adjustment, on pressure 
sterilizers permit the sterilization of goods w hich in 
the past could be handled only in a non-pressure type. 

Figure 8 (above). Infants' slab bath with tank supply, 

slab heated wi th hot water. Figure 9 (below, left). Slab 

tub for admitting bath, showing spray attachment. F ig ­

ure 10 (below, r ight) . Hospital bath on high porcelain 

legs, wi th large inlet and waste. (Despite appearance in 

picture, tub is free on all sides.) 
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Figure 11. Medicine closet, which con-
rains Monel metal basin and shelves 

Figure 12. A four-part kitchen sink that stands free from wal ls and partitions so 

it mav be easilv cleaned inside and outside, equipped wi th swinging arm supply 

Non-pressure sterilizers are neicss.uN for cei l.iin 
services and in locatif)ns where the degree of 
steiili/.alion obtained by this lype ol equipment is 
suflicient. For the sterilization of bed i)ans probabK' 
the most efficient arrangement consists of providing 
bed pan steamers arranged to sterilize five pans at 
one operation, with storage racks adjacent to the 
steamer which in turn is located beside the bed pan 
emptier. In the selection of bed i)an steamers, care 
should be taken that these are so designed as to 
[X'rmit steam to reach all parts of the bed pan and 
insni-e complete sterili/.ition. 

Whellier or not excess steam, which is so often the 
cause of damage to paint and plaster, is lx*st re-
mo\ed from the sterilizers by local \enting or by 

condensers is open to discussion. If local \cnls are 
of ample size and are installed without horizontal 
offsets, it is possible to obtain satisfactory results; 
but as a general rule it ai)ix'ars that the safest 
prtx'edure would be to install condensers of an 
ai)pro\ed t\pe on each individual non-pressure 
sterili/iM' at least, and possibly on each pressure 
sterilizer, although some manufacturers claim that 
condensers on pressure sterilizers ma\- afl'ect the 
ojx'ration of the equipnu-nt to some extentt 

Whether pressure sterilizers should be exjx^sed or 
concealed Ix'hind a |)artition is a matter of economy. 
The advantages of concealing them would seem to 
be sufficient to olT.set the initial added cost and the 
sterilizing room presents a much neater appearance. 

Figure 13. Special sinks for 
cleaning glassware and silver, 
as wel l as a main sink for 
china and trays, a l l of Monel 

metal 
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Several typical layouts as developed by two prominent architectural firms. The eight-bed ward layout has been designed to 
give a maximum of service and conservation of labor wi th in a minimum of space. Some of its advantages are: privacy for the 

patient, easy supervision, the proximity of sub-utility and quiet rooms, and nurse's station within the ward 
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These details, which are reproduced accurately to scale, illustrate several important items of construction usually essential 
in a well-built hospital. Particularly useful are the details illustrated at the bottom of the page indicating standard 
partition and floor base designs which have been generally accepted by hospital authorities as satisfactory standards 
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Although the dimensions of many hospital spaces may vary, the minimum dimension must he based on provision for the 
equipment which w i l l be used. Shown on this sheet, at in. scale, are many items essenti.il to the care and service of 

patients. They may be used wi th worlciiu; drawings to provide adequate clearances in corridors, wards and private rooms 
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The layouts for these operating and service nH)ms have heen reproduced from the working drawings of York &. Sawyer, archi­
tec ts , and embody the result of much research on actual layi^ut and size. Particularly efficient is the arrangement by which two 

operating rooms are served bv common sterilizing and scrub-up spaces, each having a direct access from the corridor 
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CHECK LIST OUTLINE FOR HOSPITALS 

This check list, which stresses the technical essentials of general hospital depart­
ments, has been compiled from many authoritative sources by FREDERIC A R D E K 

PAWLEY. In general arrangement i t follows the outline by ISADORE ROSENFIELD, pub­
lished in T H E ARCHITECTURAL FORUM Hospital Reference Number of December 1928 

' I •'HE many complex and technical factors involved in 
hospital design arc ini-smicd h i .ircliiiecls and build­

ing committees of hospitals in this outline analysis. No 
claim of completeness can be made — that is the pnn incc 
of a particular consultant for each individual hospital — 
but this list of considerations is intended to be useful in in­
dicating needs, their proper coordination, and as a guide 
to the additional information the architect must ha\ e from 
the hospital authorities. 

B A S I C G E N E R A L I T I E S 

n p v p E OF O v v N E k M i i i ' : (a) GovernmentaL: City, State, 
X County or Federal, (b) Civic: Independent association, 

industrial, fraternal, denominational, individual or part­
nership. 

K I N D OF HOSPITAL: General: Teaching. Special: Chil­
dren's, maternity, communicable disease, surgical, psychia­
try, tuberculosis, convalescent, chronic, cancer, eye, ear, 
nose and throat, cardiac. pre\enloriimi, crippled and 
ruptured, orthopedic. 

S IZE: Size depends on number of beds required and extent 
of services. Space for actual bed care of patients rarely 
exceeds 25 per cent of total Hoor area. Location in the South 
with required Negro segregation or other local conditions 
may alter the following | ) n i | i i ) r t i ( i n a i e methods of estimate 
of number of l)eds (not types): 

Meilwd A: One medical or surgical bed for each 200 of 
population. Proportion l)etween two uses varies with extent 
of industrialization of community. One maternity bed and 
one bassinet for every first-born per year. One tuberculosis 
bed for every annual death by tuberculosis. One bed in 
c n M i i i i u i i i c a b l e diseases unit for each 2,000 population. An 
additional 12 to 15 per cent of the total number of beds 
thus determined should be set aside for convalescents. 

Meilwd B: Number of sick in average community equals 
2 per cent of population. Twenty per cent of these require 
hospital care. Add 20 i)er cent for vacant beds for peak 
loads, epidemics or catastrophes. .'\dd 12 to 15 per cent for 
convalescents. 

SELECTION OF S I T E : Location: Adjacent to travel artery 
for patients, personnel, supplies and visitors. A \ ailability of 
water, sewage disposal, gas and electricity. Site Character­
istics: Cost, zone restrictions. Orientation Possibilities: Size 
and shape: room for pre-planned expansion. Topography. 
Non-proximity to sources of air and water contamination. 
I'aciliiies relative to other hospitals' locations. 

T Y P E OF B U I L D I N G : Cottage plan, jiavilion, H - or X -
shai)ed or modification, mulli-story, combination of these 
types. Pavilion |)lan. based on theory of disease isolation, 
now discredited as wasteful of land, cubage and main­
tenance. Inter-floor control is necessary. H-shaped plan 
good for 150 beds or less, when operating facilities are 

properly located and nursing units a r e planned f o r visual 
c i i i U n i l of patients' .areas. V'erlical l r a \ c l more economical 
t h a n horizontal. Law may require power house, etc., to 
be M ' l i a r a l c buil i i i i i i ;. 

FACTORS W ' o K T t t C.ENER.XL F.MPHASIS: Fireproof con­
struction only. Size all ser\ices for possible future exten­
sions. I'"or greater flexibility make service and passenger 
r l ( \ idiMilicil, A m p l e >lor;r^r v|. , i rcs ai 'c cssciilial. 
. S r k v i interior finishing materials f o r sanitation, durabil ity, 
economy and attractiveness, in that order of preference. 
Conduits are best placed in cinder fill on top of slab. Pipe 
shafts, preferably at the back of every recurring line of 
fixtures, should be large enough for and accessible to 
workmen, and have drainage and ventilation. A low in­
termediate story for a piix* loft permits more efficient dis­
tribution and maintenance of services. Heated tunnel 
connections with other buildings of a group make its plan 
more usable. 

E L E M E N T S OF A G E N E R A L H O S P I T A L 

ADMINISTRATION AND PERSONNEL: Superintendent,board 

^ of trustees, heads of departments, specialists of the 
stafT. nursing staff, male and female servants and employes 
(including housekeeping, maintenance and police), medical 
i-cn i rd- , , snc i . i l ^I'lA i c i \ 1 i i i - - i i u ' s - ( I I IKT , | U ^V \~\, h ,|- \ isilors. 
communicating systems. 

T R E A T M E N T AND NURSING C A R E : Patients' {|uarters. 

P-xtra-ward facilities. Nursing unit services. Nursing unit 
diagnostic facilities. Additional departments are: Medical, 
surgical, obstetrics and gynecologj-, pediatrics, orthope­
dics, x-ray and radium. dermatolog>', genito-urinary, nutr i-
l io i i . neurology, psychiatry, contagious and tuberculosis. 

LABOR.VTORIES AND RESE.\RCH: Pathology, lalxjratory 
W o r k in most of hos|)ital depart m e n is. . \ i i imal quarters. 

X - R A Y DEPARTMENT. 

PHVSIO-THERAPV: Hydrotherapy, heliotherapy, electro-
theraijy and occupational therapy. 

OUT-PATIENT AND DIAGNOSTIC SERVICES: Examination 

KKims, surgical dressing room, e m e r i ; c m \ room, dental 
clinic, eye clinic, ear , nose and throat clinic. 

M i s c E L L A N E O t s PROVISIONS: Re(|uirements o f neurology 

and jjsychiatry departments. Pharmacy, .\utopsy and 
morgue. 

O p E R . v r i N G DEPARTMENT. 

( ) l lS I IVTRICAI. DKI 'AKTMENT. 

T K A C H I N G FACIL IT IES: .Nursing, pre-clinical, clinical. 
MOUSING OF PERSO.NNEL: Living, study, recreation and 

sleeping quarters for nurses, staff, servants and employes. 
SERVICES: General circulation, ser\ice?, access. Kitchens, 

l o o d M - i v icc.~, d i i i i m ; i n o i i i - . l . , i i m ( h \ . ' ^ i i i r a u i ' . w o i - k r o o m s , 

s l i o | i - . . .M iN i - ( ' l l a i i r o i i > I d c k i T r o o m - , eir, I l e a l i i i i ; , air rontli-
tioning, i)lumbing, electrical work. Garage. 
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A D M I N I S T R A T I O N 

I o u H V A M ) W A I T I N G ROOM: Develop cheerful atmos-

_/ i)here. Informaliun desk. Public telephone booths in 
waiting room. Public toilets. Cc^nference rooms. 

BUSINESS OFFICES: General, with wicket and check 
counter, space for supplies, fireproof vault, equipment 
space and facilities, house telephone and buzzer signal to 
private offices. Board room w ith or w ithout serving pantry. 

PROFESSIONAL OFFICES: Medical director, pri\-ate olficrs 
for heads of major departments, superintendent of nurses, 
dieletist, etc. 

RECORD ROO.MS: Centrall>- located l i \e record room with 
access by out-patient, department doctors, and students. 
Dead record room above or below with jjrix ate stair. Room 
for expansion. Quiet. A statistical research center requiring 
facilities for investigators. 

A D M I T T I N G ROOM: Bath, toilets, dressing cubicles, ven­
tilated clothing storage (in basement). 

AMBULANCE ENTRANCE: Wi th access to receiving and 
public wards, emergency room. (Sometimes connected with 
out-patient department.) 

SOCIAL SERVICE: Staff and consultation rooms, library, 
toilets. Student, staff and special nurses: Should have 
separate lockers, rest rooms, lavatories. 

INCOMING AND OUTGOING DOCTORS: Should pass ide 

phone switchboard (not in a public space) and an in-and-
out registry board. 

LOCKERS: Ha\e twice as many lockers as thought neces­
sary for private practitioners on hospital call. 

Po.ST OFFICE AND RECEIV ING ROOM. 

COMMUNICATING SYSTEMS: Doctors" paging s\stem: 
ligiits, le le tN 'pe , loudsi)eakers, messengers. Pick-up carrier. 
Pneumatic tube system (minimum radius of change in 
direction of Cube depends o n dianieier, i n , i \ be as nuich a> 
4 f t . ) . Built- in terminals and central station desirable. 
House telephones (in ele\ator cabs for additional messen­
ger service). Annunciators, bells, .\urses' call system. Refi-
and-green doctor-and-nurse indicating light at pri\ate 
room doors. 

T R E A T M E N T A N D N U R S I N G C A R E 

PATIENTS' QI .ARTERS: Although 28 to 35 patients are in 

the ideal nursing unit (the area under one charge nurse) 
the large ward is not preferred; 4-6-8 bedrooms and isola­
tion rooms, or 16-bed ward with 4-4 bed alcoves are better. 
Wards, semipri\ate and private rooms should occur in 
separate mirsing units. 

Radio requires a central control room with two sets, 
aerial, double outlets for headphones in multi-bed rooms, 
loudspeakers in recreation rooms and possibly in private 
rooms. A\-oid bright lights in bed j)atients' field of \ ision. 

W A R D S : Men's, wmnen's, children'.-., niali-rnity and 
nursery. Each adult patient per ward requires 800 to 
1,(K)() cu. f t . of space, each child 500 to 800. each infant 200 
to .^00. There should be a niininunn of 1 sq. f t . of window 
area for e\ery 5 sq. f t . of floor area, and \}4 to 2 watts 
uem ral illuminalion per sq. f t . of lloor area. 

SEPARATION OF PATIENTS W I T H I N W A R D S : (a) By port­

able screens, (b) By fitted or fixed screens, (c) Cubicle 
method, with or without curtains, (d) Wi th curtains on 
rods or wires. Select quiet system. Sei)arating, quiet, or 
isdlation rooms, one for each ten ward patients. Grilled 
windows, jjrovision to ^ I ' t grilles, or detention type with 

5 in. maxinnnn opening. 

(" I IU.DKFN'S WARDS: I 'ari iutni between ward and corri­
dor should contain as nnich glass as possible. Beds sep­
arated by gla/.eil screens. Slidinii |)anels for \'isiting? Rooms 
specially decorated. Closets, wardrobes, or lockers. I ' r i \ ate 
room for suspected contagious case. 

.SEMII'RIVATK ROOMS: Two to four i)aiienis. Nurse's call 
III work from each bed. Dunble room 12x15 f t . Steel clothes 
locker for each patient. 

PRIVATE ROOMS: Minimum size 8 f t . 6 in. x 12 f t . Stand-
aid ') X 14 f t . ; 1.200 to 1,500 cu. f t . good practise. l,a\ator\-
in each room. Private toilet? Door need be only 2 f t . 2 in. 
w ide and should sw ing out, for if otherwise it would be hard 
to lielp a i^alient fainting in compartment. Toilet with or 
without goose-neck or jets and lugs for bed i)an washiiii;. 
Hii i l l - in hand grips each side of water ciosel. Prixale bath.' 
Bathroom floors non-slip ceramic tile. 4 f t . 6 in. glazed tile 
waiiiscdi. Space for cot for special nurse or patient? Rooin^ 
(•;; .v;//7<' for group nursing. Provision of guest rooms coin-
nuinicating with private rooms. Door to corridor should be 
placed diagonally across room from window with head of 
bed at window side. Daylight and lamp preferably at 
p.iiieni's left. One .scpiare foot of window area for each 
9 sq. f t . of floor. Sill ^Q in. above finished floor. Marble or 
slate window stools. Overhead duplex lighting unit. 2 and 
U) candles, or, preferably, louvered baseboard night light 
switched from door. Nur.se's call, telephone jack (dicto-
i;iapli |)li(ine?), double radio outlet, duplex con\enience 
outlet, electrc)-cardiograph and surgical vacuum outleis 
should be near head of bed. Flush doors 3 f t . 9 in. x 7 f t . 
.Arm hook and door check. Door numl)er and card hokler 
for patient's name. Al l locks under a general master key for 
llnor. .Screen, dwarf, or fly doors 4 f t . 6 in. high, 18 in. off 
floor, arm hook and rubber bumper. Terrazzo or cement 
base carried through door opening as continuous mop 
ship. Terrazzo or linoleum floor, sanitary coxed base. 
Rubber bed bumi)ers on beds now instead of ledge to top 
of baseboard. Walls semillat enamel or oil jiainted. Light 
colors, colder on sunny side, warmer on shaded side. No 
corridor lights opposite patient's door. Nurse's call light and 
red-and-green doctor-and-nurse indicating light at door. 

LxTKA W A R D 1-\\( I I . IT IKS: lndi\ idiial and common bal­
conies or i)orches, .Solaria (wide dnois for beds). Sitting 
rooms lor chronics. con\alescenl>. Open roofs. Screened-iii 
pla\ s|)aces for children. Glazed or oi)en porches. X'isitors' 
rooms. Dining room and serx ing pantry for guests. 

NURSING L N I T .SERVICES: Floor serx ices. administration 
b\' nurses, ser\ ices fur patients, storing and handling etpiip-
menl and supplies, waiting room, etc., for xisiting public. 
Patients' quarters should be oriented for sun. .Serx ice>, 
laboratories, to north, h'loor superintendent at elex-ator. 
Tube station. 

CHARGE NURSE'S ST. \T ION: One for each ward. A t center 

of nursing unit. Rail enclosure, alcoxe or separate glazed 
room. If no floor stipcrintendeiu, ch;irge nurse must haxe 
x iew of elevators, corridors, linen room, and all rooms of 
|iaiient occupancy. Space for charts (peg board) with 
doctor's report tal)le. X-ray film xiewer. Pneumatic tifl>e 
station. Nurse's call annunciator. Doctor's teleiihone boolli. 
.Sjiecial nurses' rest room, glazed ofl' chart room xvith x iew of 
signal board. Nurses' toilet near station. Emergency and 
night lighting. Medicine closet, separate closet fur narcdi 
ics and poisons with lock and red light. .All medicaments in 
tray room? 

ORDERLY .STATION: In men's wards. Space in alcoxe ofl 
corridor tor desk and chair. Lamp, signal, house tele[)hone. 
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SEKVIN( . I ' A N I in : ••|i;i(-(in I ' l a i i " liospilaLs luue im 
serving pantries but frerjiient special l i fts for food trays 
(called "subveyors"). "Bulk service" rec|uires steam table 
or electric steam table; "tray service" does not, sinre tnod 
is taken from main kitchen in electrically heated trucks (b \ -
elevator) to ward pantries and served there. For special 
diets and between-time meals provide hot plate, gas, elec­
tr icity, or both. Egg-boiler, toaster. Piped ice water. I f 
dishes are washed in serving pantry, is a dish washer or a 
sink wanted? Sink 22 x 24 in., with rim .S6 in. from Hoor. 
Swing spout with spray. For dish sterilization in contagious 
wards steam is necessary. Twenty-four inch drain board in 
left . . . or double. Kitchen cupboard with open or glazed 
shehes. Wood, metal, marble working surface, l iuilt-in? 
Three-compartment refrigerator. Ice (floor drain), mechan­
ical, local unit or central plant. Towel closet heated 1)>' 
steam or gas. Doors double-acting with sight windows. 
Food delivered by dumb-waiter? (26 x 30 in. with one 
hinged shelf. Capacity 300 lbs.; speed 200 fpm.; fireproof 
door. House telephone or speaking tube.) Cork bulletin 
board. Telephone or tube to diet kitchen. Nurses call. AW 
equipment on coved bases. Utensil and tray storage space. 
Quarry tile floor, 6 in. sanitary base. Wainscot of bufT or 
warm gray glazed tile, 5 f t . high. Acousiic treatment of 
ceiling. 

U T I L I T Y ROOM: A t least one major ut i l i ty room for each 
nursing unit, located not over 75 f t . from any bed. Sub-
uti l i ty rooms at frequent intervals to save steps. A good 
size is 9 X 14 f t . 

Utility room should contain: Disposal sink and bed pan 
washer. Buil t- in or free-standing on 15 in. base. Hose, 
automatic flushing valve. Washer and sterilizer combined is 
bad practise. An air break between water supply and 
sterilizing fixture to prevent syphoning. Battery of utensil, 
instrument, and water sterilizers using steam, gas, or 
electricity. Built- in flush to wall? Vented hood over all 
sterilizers. Galvanized iron-lined warming and drying 
closet. Vented and door 2 in. short at bottom. Sink, drain-
board, wash tray with hot and cold water, steam sterilizinji 
coil and valve. Wringer. Large work table. Bunsen burner 
outlet, electric ut i l i ty outlet. Marble shelf for solutions. 
( In hot closet?) Cork bulletin board. Concealed piping-
Space for soiled linen receptacle. Bed pan rack (heated?). 
Sub-utility rooms should contain fi.xiures necessary for bed 
pan technique. 

SURGICAL DRESsiN( is OR TRAY ROOM: (.Sometimes com­

bined with tray room.) Contains: (jas or electric hot plate, 
cracked-ice box, sink, hooks for hanging hot water bags. 
Surgical dressings and siipi)l\ cabinet. b a l U T \ ' of sterilizers, 
blanket warmer, medicine cabinets, bulletin l)oard, sur­
geon's sink, instrument case, wagon for bedside dressing. 
S|)ace for jirejjaring surgical dressings may be in alcove oft 
corridor, on a wagon, in utilitx' room, or preferably in 
special room. 

STORAGE SPACE: Buffer between uti l i ty rooms and near­
est iiatients' rooms is necessar\'. Floors should be of ceramic 
or (piarry tile, with sanitary co\ed ba.se. Wainscot 5 f t . 
high of glazed tile with sanitary cap. Walls above of hard 
gypsum plaster of a light warm color. Ceiling may have 
acoustic treatment. Double-acting doors with sight window. 

BATHS AND TOILETS: Lavatory- recjuired in every room or 
ward (to carry out aseptic technique) within sight and easy 
reach of doctors and nurses. Corridor lav atories in recesses 
on ward and i)ri\ate floors for doctors. Except in private 
h a l l i s , inilel should be separate from balh. lV i \a le toilet 

iiia\ \ al\e, jet, lugs lor bi'd i)an washing. In children's 
ward the fixtures may lie small size with raised tub. In 
congregate baths, facilities should be in separate room with 
work space surrounding tub and stretcher. Intercommuni­
cation necessary between baths and toilets. Doors swing 
<nil ill small compartments. Four fool, 6 in. wainscot near 
bath. Soiled towel receptacles. Hooks for clothing on toilet 
and bath doors. Tub with over r im supply, connected 
waste and overflow, chain and rubber stopper. Tub on 10 
in. base? Continuous flow tub? 

TREAT.MENT ROO.MS: Space for stretcher, treatment 
table, portable dressing table. Cabinet for dressings, insi ru-
ments. utensils. Instrument sterilizer, surgeon's sink. 

INTERNES' OFFICE: May be en suite with treatment room. 
L I N E N ROOM AND SUPPLY CLOSETS: One linen (three-day 

supply) closet for each floor or ward. Door with grille or 
opening at top and boiioni. \ o other ventilation required. 
Metal or wood shelves. Counter 2 f t . wide, 3 f t . high, shelf 
under and four shelves over, 16 in. wide, solid or slatted for 
M uii lation. I f solid, supported on metal knees 1 in. out 
from wall. 

CLOTHES C H I : T E : Metal, glazed metal, vitreous tile. 
Opening from ut i l i ty rooms, corridor, special closet, slop 
sink closet. Doors kept locked; 2 f t . 6 in. square rough open­
ing for two-foot inside diameter. Center of door 4 f t . above 
floor; 3 in. diameter vent at top and waste at bottom. 
VaK ed perforated ring, hot water spray near the top. 

INCINERATOR C H U T E : Desirable from delivery rooms, 
serving rooms, etc., or near clothes chute. Al l chute doors 
kept locked. 

FLOWER ROOMS: Separate room or in connection with 
bath. Sink, drainboard, cabinets or shelves. 

STRETCHER AND W H E E L C H A I R SPACE: In corridor, 

wards, or in alcove off corridor. 

N U R S I N G U N I T D I A G N O S T I C FACIL IT IES 

M ETABOLISM ROOM: Now considered better located 
near patients' rooms than laboratory. Central 

metabolism station desirable for major part of work. 
FCLECTRO-CARDIOGRAPH: Special wiring systems for cen­

tral station when required. Bedside outlets in nursing 
units. Portable machine for liedside electro-cardiography 
now used as well. 

ROUTINE LABORATORY: One for every ward or floor. 
-Access to specimen refrigerator from corridor. Flushing rim 
slop sink with \ eiit hood. 

L A B O R A T O R I E S A N D RESEARCH 

" V T A T C R A L north l i^ht best. Location between in- and 
^ oui-patieni departments. Small lalx)ratory sometimes 

en suite with pharmacy. Large laboratories subdivided: rou­
tine, chemistry, bacteriology', etc. Small rooms for various 
functions are better. Rubber tile floor with terrazzo border 
and coved. 

FEATURES OF LABORATORIES: General: Table with oil-
finished, acidproofed toj) with A.C. and D.C. outlets, 
conipressi-d air and vacuum outlets, gas, and water outlets 
over a small ceramic pot sink. Other counters of soapstone, 
alberene stone, or acidproofed wood. Cupboard, cases, 
shelves, etc. Alberene or soapstone sinks. Duriron drains, 
lead traps, standing waste, \ i t r i f ied underground sewer. 
Pegboard over sink, soapstone sheh es each side. Gas out­
lets for Bunsen burners, o\en, autoclaves. Electric outlets 
for centrifuge, incubators. Water sti l l . Refrigeration: Ice, 
brine, or electric. 5° to 10° for sharp freezing. Steam bath. 
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Chemical fume hoods with glass slides. Pholo darkroom. 
Meiaholism luhoralury. .Small darkroom wi ih cardio-
graphic slalioii. 

RESE.'XRCH: Pathology, general lal)oraior\-work. .Animal 
ing room, .\nimal qiiariers. 

X - R A Y D E P A R T M E N T 

I OC.VTEI ) at activities center of hospital. Never in a 
hasenu-nl or near dampness. E.xpansion should he 

anticipated in planning. Small cubicles for each |)iece of 
apjjaratus better than large room, for flexibility and ease of 
operation. X'entilation, protection against rays and proper 
illumination essential. Pro.ximity to surgery rooms, general 
record room and elevators desiral)le. 

SMALL DEP.ARTMENT: Combination fluoroscojjy, radi­

ography and treatment room with x-ray machine, radio­
graphic and fluoroscopic table, plate chancer, sicreoscopr 
(for viewing Alms), cassette transition box wi lh flreproof 
lead-cored door on x-ray room side. o\erlicad high tension 
wires, ceiling light and "safe l igh l . " Method of darkening 
room. 

OKI-ICE AND LNTERI^KETATION ROOM: Desk and chair, 

filing caljinels. etc. Darkroom with five compartment shiic 
sink with drainboard. hot and cold water (ice water, or ice 
in compartment No. 3 ) , long counter with pigeon holes 
iindei- loi- si:|i|)lies, cabinet under with compartments for 
unexposed film; five outlets: two o\er work space, two o\"er 
.sink, one ceiling, all with "safe light " fixtures; fan for dry­
ing film, plate rack for drying. 

\ \ ' . M T I N ( ; SI 'ACE: Dressing room, seat and hook strip. 
Toilet. 

l .AKGE DEPARTMENT: One or more radi<igraphy rooms. 

One or more fluoroscopy rooms, some near the different 
wards (light-tight shades). Dee|:) therapy room with ma­
chine in .separate and extra-insulated room. One or more 
light treatment rooms. Viewing room accessible from hall. 
Plaster room (sink with |)laster interce|iiiiig traj)). Denial 
x-ray. Oflice. Darkroom. Waiting space. Dressitig rootns. 
Plate and film storage room (underwriters' requirements). 
Toilet for gastro-inlestinal work. 

CEILING.S: A t least 1 0 f t . in clear. 
FLOORS: Resilient materials thronghout, with continuous 

coved base. Rubl)er mats for prevention of shock. St;iiic 
electricity may be conducted away through groitnded brass 
strips in terrazzo floors. 

INSLT-ATION: Floors, doors, partitions to height of 7 f t . 
(but not exterior walls) insulated with lead (in interlocking 
sheets inserted in split cinder blocks?) or with barium 
plaster. Thickness? Construction, if large lead sheets are 

l l s r i l . 

COIJ)K: Dark \iolet and maroon IKINC been used for 
whole dei)artment. 

I)AKKKooM : Entrance by maze, special revoK ing door, or 
s|)ecially rablx'ted floor. Ventilation without admission of 
light. Maintenance of 6 4 - 6 5 ° temperature in .sohitions. 
Aiitotnatic sprinkler. 

ELECTRICAL: Characteristics of current. Independent 
line from transformer. Supplemental wiring for flexible use 
and expan.sion essential. .\.C. recommended for x-ray 
examination rooms. 

PHYSIO-THERAPY 

SEPAR.XTE street entrance anrJ e.xecutive oflices. Facil­
ities include waiting room, oflice, dressing cubicles, 

treatment cubicles or common room, rt-st room with or 

without cnbicles, toilets, room for expansion. 
11Vf)K()THEK.Ai'V AND MASS.\( . I : : Miiv require: Cotitrol 

i.ible, sliower, needle bath, arm and leg baths, douche, sitz 
bath, nnid baths, continuous baths, eli-etric water baths, 
salt, carbon dioxide or sulphur baths, massage, hot and 
cold packs. c()iTecti\e gytnnasiiitii, swimming |)ool. 

ARTJI-TCIAL 1 IiiLiOTMKKAi'V: Bedside treatment or sep­
arate depart metit. Indix idual lantps. Congregate arc lamps. 

NATI 'K .AL HELIOTHERAPY: I'snalh condiined with arti­
ficial heliotherapy. Direct sun or shade treatment, pro­
tection from view, wind. 

O U T - P A T I E N T A N D D I A G N O S T I C S E R V I C E S 

Ol " i " -P . \T lENT dei)artmetit pro\ ides diagnostic (in­
cluding x-ray) and treatment facilities through \ ari-

ous clinics. (See page 471. ) Facilities should be available 
ui lhoi i t diii)lication to both hospital and out-fiatieiit de­
partment. De|)artmi'nl may be in hospital biiilditig or 
separate with communicating passage. I f in same building 
|)rovide sei)arate entrance, waiting rootn. information and 
cashier's oflice, toilets, isolation rooms, dressing rooms, case 
history ciibicli-s. lockers and toilets for stafl. -Social service 
department. Possible double ii.se of rooms. 

T Y P H A I . FXAMINAT ION Roo.M: Fxamining table, desk, 
lavator)', sup])lies cabinet, one or more dressing cubicles. 

SuR(iicAi. DKKSSIN(; I^OOM: Simple oi)erating table, 
sterilizers, surgeon's sink. siipi)l\- and instrument cabinets. 
If used for emergency room, proximity to ambulance eti-
Iranee and wide doors are essential. Tile floor and wainscot, 
disposal sink, dressings cupboards, splint closet, small ceil­
ing operating lamp, i)ortable table, nitrous-oxid-oxygen 
apparaiiis. insiriiment atid dressing table, waste receptacle, 
linen hamper. 

D E N T A L RooNt : One or more chairs with usual dental 
equipment. .Small workroom. 

E Y E C L I N I C : Refracting room or rooms with 21 f t . range 
in at least one direct ion. Facilities for complete darkening. 
Sink, sterilizer, cabinet, darkroom. P'inishes to prevent 
noise. Indi\ idiial radio outlets good. 

EAR, NOSE AND THROAT C L I N I C : l-^xaminaiion cubicles, 

sink, sterilizer, cabinet, small darkrootn. 

M I S C E L L A N E O U S P R O V I S I O N S 

NE t R O L O c Y AND PSYCHIATRY D E P A R T M E N T S : Provi­
sions required for male nurses. Hidden ubservitlioii 

facilities: in children's wards animal cutouts or large line-
screened openings wi lh darkroom behind giving oti pla\-
rooms. No projections on door bii l ts. C.rille healing or 
built-in radiators. Walls and ceilings sound-])roofed. Indi­
vidual \ etitilating ducts to isolate noise. Special rooms wi lh 
grilled or detention windows with vS in. openings. 

PHAR.M.'VCY: For manufacture and storage. Near out-
p.uient departtneiit. Marlile or acidprooled wood coiinlers. 
Tube .system delivery to various |)arts of hospital. Dutch 
door with counter. Wall and prescription cabinet, wall cup­
board. Marble or slate sink wi lh gooseneck and hose 
sjjouls. Duriroti (h-ain to sewer, (/.as |)late. refrigerator. A l l 
e(|ui[)ment on bases wi lh ca.se heads furred-in. Concealed 
piping. Terrazzo base and border wi lh tile or terrazzo 
center. 

.Xt Toi'sv AND .M()R( i lE : III ba.sement near elevators. 
Midden exit. .\iiliii)s>- room equii)i)ed with disi)osaI sink, 
sloped morttiarv table with head rest and sink, hot and 
cold water, hose spray, A.C. and D .C . electric outlets, 
vacuum, gas, compressed air. W hile metal to]) work lalih'. 

474 T H F A R C H I T E C T U R A L F O R U M N O \ ' E M B E R 1 9 3 2 



Gas plate. Instrument wall ( abinet. Floor drain. Terriizzo, 
ceramic tile, or treated cement floor with 4 f t . 6 in. wains­
cot. Morgue separate or c(»ml)ined with autopsy room. 
Table, sink, floor drain. cada\er refrigerator (.^2°), number 
of boxes, mechanical refriiicrai ion. Trays on brackets or 
separate boxo. 

O P E R A T I N G D E P A R T M E N T 

GENERAL: 0|)erating rooms need not be on top floors. 
Should first floor room be adjacent to ambulance 

entrance? .Number depentls on type of staff. H a restricted 
group, a small suite is satisfactory; if an o]^n staff, a large 
number of indix idual rooms nuiy be reciuired. .Are student 
obser\ation facilities desirable? 

OpERATiN<i ROOMS: Huge rooms not reciuired. .Major 
rooms luay be 18 x 24 f t . , with a minimum of 14 x 18 f t . ; 
minor rooms about 14 x 16 f t . or 12 x 14 f t . .About 12 f t . 
ceiling height. Gray or green ceramic tile, terrazzo, or 
treated cement floor. Seven-foot matt tile or marble wains­
cot, light gray plaster of Keene's cement alK)ve. Avoid 
dazzling while tile. .Siĵ ht windows in doors. Windows 
double-glazed or fitted with a s|)ecial screen to prevent 
drafts. Brass floor strips pipe grounded to i)re\(-Ml ex[)lo-
sions of ana'sthetics due to static electricity. (.Also in 
anaesthetizing room.) Sixty per cent relative humidity dissi­
pates static charges. Surgical vacuum connections essential 
but not floor drain. Use of artificial lighting increasing. 
-Automatic emergency system desiral)le. ( I f not automatic. 
pro\ ide luminous switch.) .Axoid ^as for emerj;ency il lumi­
nation. Regular illuminalion from a series of 200 watt 
lamps liehind a glass ceiling with one switch for each row 
and a master switch, from a series of focusing floodlights, 
or from a special o])eratinji lamp on an adjustable ceilinjj 
mount. IntensitN' and color of light are controversial. Large 
area light sources prov iding about 500 foot-candles on the 
table more v;ciierally desirable than .single lar^e lamp. The 
light shouUI be direcled and sufficiently diffused to a\(iid 
glare and shadow in any surgical area or field of \ ision. 
Steady, reliable light with U)W temperature risi- at table is 
essential. The equipment should not collect or scatter dust 
while being adjusted. General light for cleaning also re-
(|uired. For natural lighting by sk\light or window. 
Northern source is preferable, with west second choice. 

M I N O R OPERATING ROOM: Heating equipment should 

produce 85° inside when outside temi)erature is zero. 
Curtain slots on window frames for room darkening, or 
light-lock shutters. Vitreous china surgical instrument 
lavatory (24 x 30) with foot or elbow \ al\ es. dressings case 
with marble counter, operating chair or table, an acid-
proofetl table, instrument cabinet and table, solution or 
irrigator stand, portable o|X'raling lamps. 

MAJOR OPERATING ROOM: Heating equipment thermo­

static control should produce 85° when outside temperature 
is 10° below zero. Built-in \ iewing cabinet for x-ray films 
facing the operator is re(|uired. .Also floor and ceiling vents 
with remote control switch for fan-forced exhaust at either 
level. Double electric convenience outlets. Clock with sec­
ond ticker, sounder, minute jumper, and switch. Nurses' 
emergency call. Multi-plane hydraulic operating table. 
Instrument and dressing table. .Nitrous-oxid-oxygen ap­
paratus. Tankless air outf i t . Dressing stand. Dressing 
drums and drum stands. Irrigator stand. .Soiled linen 
hamper. White metal top ana-sthetist's table. Double bowl 
stand with arm immersion. Sanitary waste pail. Supplies, 
sterilizers, wash-ups, etc.. preferably in .separate rooms. 

INSTRUMENT CASES: Preferably in corridor of surgical 

suite. Free-standing or built-in of baked enamel on rustless 
steel. .Airtight, away from steam. Small tray for calcium 
chloride. I h grometer. Plate glass sheh es. locked drawer. 
Dilferent keys to each lock and master key. 

STERILIZING ROOM: Between maxor and minor operating 
rooms. Same surface finishes. 5x)metimes completely tiled. 
En suite with workroom? .Metal furred-in hood with vent 
o\er sterilizers. .Sterilizers built in? Disposal sink (21 x 21 
in. on 15 in. base) with automatic flushing val\e. Instru­
ment sink of \itreous china (24 x .SO x 9 in. deep). White 
metal top table (24 x .?6 in.). Battery of sterilizers: 10 x 12 
X 22 in. for instruments; 20 x 20 x 24 in. for utensils; two 
15 gallon tanks for hot and cold water sterilization. High 
pressure steam or electricity? Water still here or in work­
room. Room and sterilizers should be ventilated. 

S.MALL I.AliORATORV: K(|uii>ment for quick diagnosis de­
sirable when main laboratory is not close to operating 
deiiarlment. 

NURSES' WORKROO.M: Room for storing surgical dress­
ings, for cleaning instruments, making solutions, i)reparing 
dressings, etc. Long table, cabinets, cupboards. .Set of cases 
f(jr sterile and one for non-sterile dressings, marble coun-
lers. Sink 30 x 20 in. as pari of marble table with 9 in. back 
on wall. Cork bulletin board. Dressing sterilizer in. long 
with 16 in. inside diameter for dressings, small utensils, 
instruments. glo\es. Vented hood over sterilizer. Gas plate. 
Nurses call, lights, convenience outlets. 

BLANKET WAK.MEK: Should be .idjaceni lo major operat-
ii i i ; room, perhaps in nurses' workroom. Non-warping door. 
Completely lined with light galvanize<l iron. .SheKes \]4 
in. diamond mesh wire. .Small radiator, pipe coil or electric 
heater. 

SURGEON'S DRESSINC; ROOM: Toilet. la\atory. mirror, 

shower (non-slii) lloor, lead pan under shower). .Steel lockers 
oil bases, fin"red-in heads. Nurses' dressing room is similar. 

SURGEON'S SCRUB-UP: In operating department corridor 

or in alcove within sight of operating room. Sinks, knee, 
elbow or foot control. .Sink 48 x 24 x 7 > 2 in. with open 
waste, mixing valves, sprays. Mirror, shelf, sjx'cial support 
for heavy sink. Wainscot at sink 5 f t . 6 in. 

.AN/K.STHETIZIN(; ROOM: Like paliem's iMi iral room? 
.Not within sight of operating rooms, if possible. Room or 
rooms for gas drums. Storage s|)ace. 1 "nless portable appa­
ratus is used removable floor plate in operating room with 
gas outlets will be recpiired. Forced exhaust grille with 
switch for fan in ana-sthelizing room. Recovery rooms not 
always desired liy hospital aulhorilies. 

OEFICE: Chief surgeon shoifld have ofiice in operating 
department. There should IK' a close<l telephone lK)oth in 
department. 

OBSERVATION F.XCILITIES: .Amphitheater, gallery be­

tween each pair of ()|)erating rooms, or ri.sers with |)i])e rails 
ill rear of operating room, h'.iitrance oiiiside o|)er.il ing room. 
.Students' dressing roouL locker room and lounge, .\mum-
ciator system from oi)erating room. 

OBSTETRICAL D E P A R T M E N T 

OBSTETRICAL department should be cut off from 
o[)erating dei)artment and have own instrument 

cases, sterilizers, surgeon's scrub-up. disposal, etc. .Acoustic 
treatment of corridors and ceilings desirable. 

LABOR ROOM: Or rooms. Lavatory in each. 

DELIVERY ROOM: K(|uipi)ed much like a minor operating 
room. .North light with as much horizontal direction as 
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possi'ole i)referri-d. .Soiiu-iimes obtained from lamps behind 
falsi- windows. Soundi)roofed walls and doors. Double-
ijlazed windows. Must be capable of being healed to 85*̂  
when outside temperature is 10° below zero. High lile 
wainscot near sterilizers in deli\er\' room. One obslelriral 
bed. Stand for two sterilizer drums. Dressing drums. Bab\ 
resuscitating bath. .Nitrous-oxid-oxygen eciuipment. Talile 
for ana-sthetists. Instrument stand. Instrument and dress­
ing table. Clock .second ticker and sounder. Nurses' enier-
genc\- call. Emergency lighting. Consenience outlets. 
Instrument cases. 

SURGEON'S SCKI B-UP: Similar to those in operating de-
l)arlment. 

STERIL IZL \ ( . ROOM: Similar to those in operating (le|)art-
ment. Often combined with I'unctionsof nurses' workroom. 

SUR<;EON'S l)Ki-:ssiNf; ROOM: .Should ha\'e space for a cot 
in addition to items in similar unit elsewhere. 

NURSERY: Mo\ able brass stands, each with five bassinets. 
Babies' balh 4S x 2.S in. with Q in. back. Two smocjih drain-
Itoards. Nickel plated copper supply tank with dial ther­
mostat and gauge, combination hose and shampoo fixtures, 
self-closing concealed stops and war-u- strainer. Wainscot 
.S f t . hinh. Plale glass panel in wall next to nurse's dc-sk and 
chart room. Ceramic tile, rubber or terrazzo floor. Doulile-
glazcd windows. Electric incubator and dressinn stand. 
Scales. I.icjnid soap container o\er bath. Wall cabinet with 
shehes. Sheet nn-tal warming box with perforated bottom 
over radiator. Nursery must be capable of being heated to 
.S.S° with 10° below zero outside temperature. Creche isola­
tion room. Supi)ly closet. 

SERMCES 

GENER.\L CIRCCL.ATION, SERVICES AND ACCESS: Cor­

ridors: Minimum width for children's wards 7 f t . ; for 
adults' wards X f t . Corridors nuiy be 7 f t . 6 in. if there are 
frequent broader sjjaces for turning beds, . '\\oid long cor­
ridors. Bends reduce noise. Desiral)le that ward Moor cor­
ridors radiate from nurses' station with no ihrouKh traffic. 
-Spaces 9 to 10 f t . wide in front of stretcher elevators. 
.Natural light and ventilation of corridors important. 
('.rou|)ing ser\ ice-;- about a common vestibule t)pening from 
corridor reduces trafi'ic and noise. Floor rubber tile, linoleum 
or com|)osition; terrazzo border and coved base. Ceiling 
acousticalh ircaled. Drinking fountains with i)itcher-filling 
arrangement essential. 

Stairs: A t least two sets of stairs as far apart as possible. 
Consult local code. Natural light preferred. .Minimum 
w idl l i of run 3 f t . X in., no winders, no more l l i i i i i sixiccii or 
less than three treads in a run. Stairs forming organic parts 
of buildings are preferred to fire-e-scapes. Handrails both 
sides. Risers not o\er 7}4 in. ; tread minimum 10 in. (\aries, 
Duke Foundation approxes 6 / 2 in. maxinuim risers, 11 in. 
minimum treads). In children's hospitals 6 to 6 ' ' 2 in. ri.sers 
preferred. Thickness of masonry enclosure (law)? Fire­
proof, self-closing doors. Extent of wire glass permitted in 
doors. 

Elevators: Doors to elexalor \i-stibules should be f t . 
to 5 f t . 6 in. wide. Elevators in two-story buildings and in 
large hospitals se|)arale ele\ators for private patients, ward 
|)atients, staff and \ isitors, oii i-paiirnts and ser\ ice. de-
sirabli-. .Ser\ ice and i)assenger elev ators identical for more 
flexibility. DilTerenl speeds according to use and run. Con­
sider grouping fi>r economic adv antages. Push button, hand 
operation, or combination. .Automatic leveling devices, 
safety devices (photo-electric door slop), floor indicator. 

I'lncrgencv slop button and emergency bell. House tele­
phone. D.C. operation. Handrail three sides. Enclosed 
cabs. Heated elevator shaft. .Not over 200 fpm. s|)eed. 
Capacity 3,000 pounds? Cab .S f t . 0 in. wide and S f t . deep: 
^Miid.ird finished dimensions of shaft to accommodate ;i 
bed elevator are 6 f t . 6 in. x 8 f t . 6 in. Door 3 f t . 9 in. wide, 
l-ireproof doors, swinginj;. self-closing, fi)lding or disai)pear-
ing two- or three-sjx'ed. Maxinmm area of wire glass al­
lowed? Thickness of enclosure walls (law)? Overhead \>. 
basement location fi)r machine room. Overhead installations 
traiistnit vibration through bnilding. Basement installa­
tions more expen.sive. Floor drain essential, but jilaster not 
necessar\-. 

Slop Sink Closets: One or more to a floor. Door over 2 f t . 
wide to take floor washing inachine which requires trap and 
floor recess. Slop sink or hopper, 2 x 2 f t . , with working 
-.p.irc. llo|)pcr with or v\itl ioii l back. .Nozzle should bf 
brad'd and have [jail hook. Twti slat sheh es 12 in. wide and 
12 in. apart over hojiper. Hook strip for brooms, mops, etc. 

KITCHENS, F(X)D SERVICES, DININC; ROOMS: Type of 

ser\ ice required must be determined by operating persomu-l. 
( i-iitralized food service reduces to a minimum the handling; 
of foods. To maintain centralization there must be room for 
expansion when hospital eidari;es.. 

Main Kitchen: (iood light and \ ei i i i lal ion. Location be­
tween food storage and food-carr\ing elevators or dumb­
waiters. In upper story? Floor of (piarry tile with coved 
base. Floor drain. Wainscot 5 f t . high of glazed tile. Base> 
tor all e(|uipmenl. 

Preparation Space: Vegetable preparation: sinks, parer, 
tables. Meat jjreparalion: block, sink, grinder, slicer, mar­
ble top table (similar block and table for fish). Ice cream 
m.ichine, salt box, table. Space for knives, cleavers, etc. 

Miscellaneous: Daily supplies and refrigeration. .Access 
to >iorage. Ranges, broilers, frier, soup and stock kettles. 
\(':.ielable sii-amers, cereal cooker, bain-marie or doiihle 
boiler, water faucet ovrv range, hood ov er steamers, kei 1 les, 
range, vapor-proof electric, light outlets in hood, hood 
steam jet for fire extinguishing. Separate flue for range hcxKb 
Cook's table with pan and pot rack (from ceiling), [jlate 
warmer (steam), egg cooker, toaster, sink. Salad table, 
bread slicer, collee, milk, cream and hot water urns. Pot 
sinks, table, mi.xcr. Bake shop: ovens, steamprooling ovi n. 
kettles, stove, break room, large work table along wall with 
drawers and bins under. 

Dishwashing section separated by low partit ion: soiind-
l)roofing or sound ab.sorbent ceiling, soiled dish table, 
floor drain, electric dishwasher, clean dish table, glass .iiid 
sib'er sinks. \ \ ' ; i l l case> lor iileiisil storage near dishwasher. 

(larl)age ])ails. garbage refrigerator, sorting room, in 
cinerator or freezing refrigerator if garbage is to be shipju-d. 

Serving table and warmer. Steam table and warmer. 
Ice cream storage cabinet. Set-up table. White metal 
to|) cafeteria service counter. Ice water, glasses. Roiile of 
ir.iv trucks, each truck holding sixteen trays: from truck 
storage to tray>, set-ti|) table, cold food counter, hot food 
counter, elevator, maid to patient. 

Ceiling lights, e(|uipnient ouiU't>. Hulletin board. Conceal 
i)ipi's and ducts. Indiv idual vents for equii)ment. Exhaust 

Condeii.satioiis .should lie drained to a grease pit, 
and all lines from kitclien plumbing wastes should go 
through such pit or trap before discharging into main dr.i in. 

Diet Kitchen: .Sei^arale unit near main kitchen for ea.se 
of supervision. Near dumb-waiters. Floor drain. White 
metal top table. Pan rack. Refrigerator (,̂ 5 to 40°). Electric 
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drink mixer, juice extractor. .Sink and drainhoards. Dish 
and snpply cases. Electric range with vented canoi)y. Cork 
bnlletin board. Tray rack. Garbage can. TeIei)hone or 
tube at dumb-waiter. Fireproof door on dumb-waiter. 

Dielelist's Office: Should command view of kitchen. 
Desk, files, telephone. 

FOOD STORAGE AND R E P R K i E R A T i o N : Refrigeration for 

fruits, 45°; for vegetables, 45°; for meats. 34 to .^6°; cracked 
ice bin for fish; dairy products, 36 to 40°; hardening of ice 
cream after making recpiires zero to 5° temperature. Closed 
metal or wood bins, open steel or wood shelving wi lh 19 in. 
\ertical distance between shelves (or adjustable). Three 
inch coved base. Room dark with temperature below 60°. 
Insulate all steam jiipes. Hardened cement floor, buff or 
gray walls. Ice-making machine, ice tank, storage bin. 
cuber. crushed. Brine pipes, compressors and p<wer. 
Drinking water cooled to 40 to 45°. 

D I N I N G ROOMS. For hospital staff, nurses. em|)loyes. 
One or more sittings? Cafeteria, waiter service or converti­
ble.'' .Separali' dining rooms lor non-resident nurses, docrors, 
etc.? Superintendent's dining room. Dining room for out­
patients and visitors. Fighting, ventilation, dish storage for 
all dining rooms. Night employes' meals. 

LAUNDRY. Location where noise of machinery wil l not 
disturb patients or staff. Acoustic ceiling. Fse only steam 
and electric apparatus. Reclamation of used surgical gauze? 

Elements: Soiled linen room, receiving and .sorting space, 
washing, drj ' ing. ironing space, clean linen, sewing, supply 
rooms, servants' toilet. 

General Considerations: R()tation of working [processes. 
Fight and ventilation. Nature of motors, current character­
istics, type of machine control (indiv idual motors or contin­
uous shaft). Available steam and water pressures. 

Machinery and Equipment: Removable slat flooring in 
soiled linen room to permit circulation of air over and under 
linen. Mattress disinfector. Sterilizing washers. Washers of 
wood, cojjper. o r Monel metal. .Sorting trucks. Soaking 
tubs. Water softeners. Soap tanks. Starch cookers. Ex­
tractors. Drv ing tumblers. Drying racks. Flatwork ironers. 
Prim presses, hand ironers. Sewing machines and tables 
(foot o r electric machines, outlets). Tables, racks, bundles, 
cises, .111(1 shelving for handling and storing clean linen. 
Smooth cement walls, gypsum plaster ceiling, terrazzo 
rioors with coved base. 

STORAC.E, WORKROOMS, SHOPS. Storekeeper's office, re­

ceiving room and entrance. Maids' cart, pillow and mat­
tress storage. Cedar-lined blanket storage room. General 
supplies. Storage for furniture, screens, implements. 
Mech.iniial plant storage. Food, clothing, linen, record 
storage. Workrooms (connected with storage facilities) for 
fnmigation, rug-cleaning, i»ainting, carpentry, ufiholster-
ing, electrical, iihimbing, machine shop, orthopedic braces, 
and plating work. 

MISCELLANEOUS FACIL IT IES : Focker rooms with toilets 
and showers for special nurses, fi)r male and female serv­
ants. Room for watchman. Office, locker room, showers and 
toilet for sjiecial hospital police. Oflice fiir housekeeping 
department, for maintenance (engineering) staff. 

SEFECTED HOSPITAL REFERENCES 

Bulletin No. 3 of the Duke Foundation, 
1928. 

A complete check list for requirements 
rf)f a small hospital. Prepared by Samuel 
Hannaford & Sons, hospital architects. 

.\tTierican Hospital of the Twentieth 
•Century. Edward F. Stevens, F. W. 
.Dodge Corp.. New York. N . Y., 1928. 
.549 pp.^ well illustrated. 

Third edition of a treatise on the de­
velopment of medical institutions, both 
in Europe and in America, since the be­
ginning of the present century. Twenty-
two chapters giving information on all 

.architectioral phases of the hospital 
problem, including mechanical equip­
ment, details of construction and finish, 
landscaping and remodeling, as well as 

.an analysis of the needs of the depart­
ments of a hospital. 

• • • 

"Specifications for a Hos|)ital, ^'ork 
'-^awver. Pencil Points Press, New 
York, N . Y., 1927, 468 pp., drawings 

.and halftones. 

Complete specifications for a hospital 
. erected at West Chester. Pa., for Chester 
County. Accompanied by notes, facing 

itext, by W. W. Beach. 

.Modern Hospital Year Book, 12th 
Edition, 1932. Published in Chicago 
by the Modern Hospital Pulilishing 
Co. $2.50. 

General editorial section followed bv 
seven sections on various phases of hos­
pital work, each with editorial section 
and purchasing guide. The most complete 
sort of check list. Sections on: building 
materials, mechanical equipment and 
accessories, general furnishings, equip­
ment and su|)plies, clinical and scientific 
equipment and supplies, laundry equip­
ment and supplies, food service equii> 
nient and utensils, foods and beverages, 
professional service. A catalogue section 
completes the book. 

• • • 

.Modern Hospital, published by The 

.Modern Hospital Publishing Co., Inc.. 
Chicago. I I I . 

.\ monthly journal devoted to the 
construction, equipment, administration 
and maintenance of hospitals and sani­
tariums. 

Hospital .Management. Ptiblished by 
("rain I'lililishing Co., Chicago, 111. 

• • • 

.Nosokomeion, published In- W. Kohl-
hammer, Stuttgart. Germany. 

A quarterly hos|)ital review; the oflicial 
organ of the International Hospital 
Association. Articles are in three lan­
guages, English, German and French. 
Illustrations and plans are shown though 
they are not profuse. 

.\merican Hosi)ital .Association, Chi­
cago, 111. 

Valuable publications, reports and 
information service are available through 
the library of the American Hospital As­
sociation, 22 East Ontario St., Chicago. 
III. Comprehensive lists of current and 
standard publications and articles are 
compiled relating to all vital subjects 
of hospital construction, equipment and 
finish, such as color, Hoors and flooring, 
heating, laboratories, laundries, etc. 

.Articles on Sound Control b\' Charles 
Neergaard, consultant: 

What I t Costs to Make a Hospital 
Quiet, Modern Hospital, kprW, 1929; How 
to Achieve Quiet Surroundings, Modern 
Hospital, March, 1929; Practical Meth­
ods of Making a Hospital Quiet, Hospital 
Progress, March, 1931; Control of Noise 
In and Out of the Hospital, Bullelin. 
American Hospital Association, (ulv, 
1932. 
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A P x E A A N D C O S T A N A L Y S I S O F A M E f M C A N H O S P I T A L S 
Compiled by Edward F. Stevens. F A. I. A. 

H A m E OF l - IOSPITAL 
L O C A T I O n 

V E A R . C O m P L E T E D 
A R C H I T E C T 

GRACE HOSPITAL m E m O R I A L 
D E T R O I T , m i C H 

1931 
Albert Kahn Inc 

H A R D O R V I E W H O S P I T A L 
S E A T T L E W A S H 

1731 
Thomas Oramier B Thomas 

Y O R K H O . S P I T A L 
Y O R K . , P A 

I 9 3 0 
The Bollinjter Co 

T H E C O T T A O E H O S P I T A L 
O R O S S E P O i n T E . m i C H 

1 9 2 8 
Stevens B Lee 

HorcLDiEUdpsr SACRiminr 
QUEBEC. PQ CAHADA 

1927 
Stevens a Lee 

m i D T O W n H O S P I T A L 
H E W Y O R K C I T V 

1 9 2 9 
Chas Butler. Slien 8 Vilolo 

C L A S S O f B U I L D i n O S 
P A T I E H T S ' O U I L D i n C S . General 

tialernity I 
Other Use—| 

O U T P A T l E n T S D E P T 
n u R S E s H o m E 

1st Class Construction 1st Closs Construction 
( r o n e 

I S ro rv 

2 5 2 Bfdl 

42' , il<-cU 
1st Class Construction lit Class Conslruclion 1st Clas nstrurtion / / / Clas 

H E L P S O U I L C J i n O 
H E A T i n O a L A U n O R Y P L A H T -
E L E C . OEnERATinO P L A O T 
n o OF POWER ELEVATORS 
mECM REFRIOERATIOn 
n o O F P L u m a i n o F I X T W R E S -
TEACHinO F A C I L I T I E S 

UKfnd rv in f ta f . *nr» Old Lowndrv in (\ir»f n i l Bil l Y e l Laundry . n l t a r i f n l i B l d 
E m g r g t f ' n c v Stf*r 

a ro r l -4 O u m O w a i r ^ r i 

E r n f r g e n c y Sgr - o n l y 
I E i e v o r o r 

ACOUSTIC m A T E R I A L O H CEILGS-
A V E R A O E CEILinO HEIGHTS 

Analysis of Areas 
PATlEnTS R m S 6 W A R D S 
U T I L I T I E S a misc 
mEDICAL SERVICE 
X - R A Y 

3 5 

%lj',Mll ' « 
MO -J 

L A B O R A T O R I E S B A U T O P S Y . 
P H A R r r i A C Y 
B I R T H D E P T 
O P E R A T i n O D E P T 
O U T P A T l E n T S D E P T 
L O B B I E S . P U B L I C S P A C E E T C 
L I B R A R Y a C H A P E I 
A D m i n i s T R A T i o n 
L O C K E R a C O A T R m s 
i n T E R n E S ' Q U A R T E R S 
K ITCHEn D E P T 

D i n i n G R o o m s 
L A U n O R Y 
P O W E R H O U S E 
S T O R E R m s a W O R K S H O P S 
WALLS SPACES ETC EXCLUDED ABOVE 
STAIRS a E L E V A T O R S 
C O R R I D O R S 

Power M o u i e o n d L d u n d r 
i n ieparate auiiamg_ 

BALCOniEl OR SOLARIA EnCL 
BALCOniES unEnCLOSED 

Total 
A n A L Y S I S O F A R E A S a C O S T -
P A T i e n T S Q L D O s 
n u R S E S H O m E . 
P O W E R HOUSE a L A U n D R Y -

Total Cost of Plants 
O E H E R A L 

P L u m B i n o -
H E A T i n a a v E n T i L A T i n o . 
E L E C T R I C 
E L E V A T O R 
R E F R I Q E R A T l O n 

Total 

Ifei-WSOl 
M<,.54O00 

IncI Mol Bit 

C O S T P E R C U F T 
COSTPERPATIEnTOROURSE 

E n r i R E P L A F I T . 
B R I C K m A S O n s 
CARPEn TE RS 
P L A S T E R E R ! 

5 0 B < 
T o f o l W J T 5 C 

' I 5 t 

11 B'Jt P 

m E T A L WORKERS 
C O S T P E R C U m E T E R 

n A m S O F H O S P I T A L 
L O C A T l o n 

Y E A R C O m P L E T E D 
A R C H I T E C T 

A L L E G H E n v G E n H O S P I T A L 
P I T T S B U R G PA 

1931 
fOrK ond Sawyer 

C H E S T E R COUnTY H O S P I T A L 
W E S T C H E S T E R . P A 

1 9 2 5 
V o r A and Sawyer 

H A R P E R H O S P I T A L 
D E T R O I T . m i C H 

I P Z S 
Altiert Kahn Inc 

m O O R E fOuriTV H O S P I T A L 
P i n E H U R S T , n O C A R O L I H A 

1929 
Samuel Honnaford Q Jons. 

A U G U S T A H A H O S P I T A L 
C H I C A G O . I L L 

1927 
t^eyer J Sturm 

T O L E D O . H O S P I T A L 
T O L E D O . O H I O 

1 9 2 9 
Schmidt Oarden ( £ritison j 

C L A S S O F B U I L D I H G S 
P A T I E H T S DUILDinGS General 

fraternity I 
Other Use ^ 

O U T P A T I E H T S D E P T . 
nURSES H O m E 

1st Clan Construction 1st Class Conflrucfion 1st Clan Construction 1st Class Construction 1st Class Construction 1st Class Construction 

9 srories 

H E L P S BU ILD ino 
HEATinG a LAUnDRV PLAflT. 
E L E C G E H E R A T O R P L A O T 
no OF P O W E R E L E V A T O R S 
rriECH BEFRIGERATIOn 
no OF P L u m o i n o F I X T U R E S -
TEACHinC F A C I L I T I E S 

4 S loru > S e d i U l i ^ } 41IJ B e d . 

I » L PI i n B a l i e n l l Bid Loundrv i n ftafi 

5 £ l r v a r o r i - 9 O i ^ m b w a i ' e r l i E l r v o l o i - i - 4 Duml>» 

Yes <c»np ie ie i n N u r j f i M o m e yes • corrtoieie i 

ACOUSTIC m A T E R I A L ON C E I L G S | 
A V E R A G E C E I L i n G H E I G H T S _ 

Analysis of Areas 
P A T l E n T S R m s a W A R D S 
U T I L I T I E S a m i s c 
m E D I C A L S E R V I C E 
X - R A Y 

Yel - complete m Nursei Mo".e 

L A B O R A T O R I E S a A U T O P S Y , 
PHARmACY 
B I R T H D E P T 
O P E R A T i n G D E P T 
OUT P A T I E H T S D E P T 
L O B B I E S , P U B L I C S P A C E , ETC 
L I B R A R Y a C H A P E I 
A D m i n i s T R A T i o n 
L O C K E R a C O A T R m s 
I H T E R n E S ' Q U A R T E R S 
K I T C H E H D E P T 
D i n i H O R o o m s 
L A U n O R Y 
P O W E R H O U S E 
S T O R E R m s 8 W O R K SHOPS 
W A L U , SPACES ETC E X C L U D E D ABOVE 
STAIRS a E L E V A T O R S 
C O R R I D O R S 
B A L C O H I E S O R S O L A R I A E H C L 
B A L C O H I E S u n E n C L O S E D 

Total 
AnALVJI i OF AREAS 8 COST-
PATIEHTS BUILDIHGS 

nuRSES H O m E 
POWERHOUSE a LAunORY. 

Total Cos'of Plant— 
GEHERAL 
P L u m B i n G 

t o 9 8 1 OOO 

H E A T l H G a V E H T I L A T i n O 
E L E C T R I C 
E L E V A T O R 
R E F R I G E R A T l o n 

Total 
COST P E R C U F T -

T o l a I 4 6 , b o o . OOO l o t o i 4 I 8 0 5 . 

COST PER P A T I E H T O R n u R S E — 
E H T I R E P I A D T . 

B R I C K m A s o n s 
C A R P E H T E R S 
P L A S T E R E R S 
m E T A L W O R K E R S 
COST P E R C U m E T E R 
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A K E A A N D C O S T A N A L Y S I S O F A M E R I C A N 
Compiled by Edward F Stevens F A I. A. 

H O S P I T A L S 

riAme O F H O S P I T A L 
L O C A T I O n 

Y E A t ^ C O m P L E T E D 
A R C H I T E C T 

CLASS O F DUILDinOS 
PATIEHTS BUILDinCS General_ 

Maternity. 
Other Uie^ 

O U T P A T I E H T J D E P T 
nuRSES HOmE 
HELPS BLDG 

HEATinC a L A u n D R Y P L A n T . 
E L E C T R I C O E H E R A T O R P L A n r . 
n o O F P O W E R E L E V A T O R S 
iriECH REFRIGERATIOn 
n o O F PLuruBino F I X T U R E S 
T E A C H i n O F A C I L I T I E S . 
A C O U S T I C I T I A T E R I A L O n CEIL'OS 
A V E R A G E CEILinO H E I G H T S 

Anolviis of Areas 
P A T I E H T S ' RmS a W A R D S 
U T I L I T I E S a m i s c 
r r i E O I C A L S E R V I C E 
X R A V 
LABORATOR.IE5 a A U T O P S Y , 
P H A R m A C Y 
B I R T H D E P T 
O P t R A T i r i G D E P T . 
O U T P A T I E r i T S ' D E F ^ 
L O O B I E S , P U B L I C SFVKCE . E T C . 
L I B R A R Y a C H A P E I 
ADmmisTRAT ion 
LOCKER a COAT R m S 
i r i T E R r i E S Q U A R T E R S 
K I T C H E n D E P T 
D in ino R o o m s 
L A u n O R V 
P O W E R H O U S E 
STORE R o o m s B W O R K SHOPS 
V W L U . SPACES ETC. EXCLUDED ABOVE | 
STAIRS a E L E V A T O R S 
C O R R I D O R S 
B A L C O n i E S O R SOLARIA EnCL 
O A L C O n i E S U n t n C L O J E D 

Total 

A H A L V S I S O F A R E A S B C O S T _ 
P A T I E H T S ' B L O G ' i 

n U R S E ^ H O m E . 
P O W E R H O U S E a L A U n D R Y _ 

Total Cost of Plont_ 
G E D E R A L 

H E A T I H G a V E r r r i L A T i n O . 
E L E C T R I C 
E L E V A T O R 
REFRlGERATIOn 

Total 
COST P E R C U . F T 
COST P E R PATiEr r r O R n u R S E 

E n T I R E P l A H T . 
B R I C K r r i A S o r u 
C A R P E H T E R S 
P L A S T E R E R S 
m E T A L W O R K E R S 
COST P E R C U m E T E R S . 
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Schmid/ Oorden B Erikion 
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1928 
Schmidt. 0drden8 EriAtoi 

lit Clan Construction 
a Sfori* 

• & L m l e p o r o r e a 

Y e i co>np ig r c tr> N u r i e i n o m e f 

r i A m E OF HOSPITAL 
LOCATIOn 

Y E A R C O m P L E T E D 
A R C H I T E C T 

C L A S S O F BUILDIHGS, 
P A T I E H T S BUILDinOS General^ 

tioternlty_ 
Other Use.. 

O U T P A T I E H T S ' D E P T , 
nuRSES Homt^ 
H E L P S BLDG.^ 
H E A T I H G a L A U H D R Y PLAnT_ 
E L E C T R I C G E H E R A T O R P L A H T -
H O OF POWER E L E V A T O R S 
mECH R E F R I G E R A T I o n 
n o OF P L u m a i n c F I X T U R E S 
T E A C H I H G F A C I L I T I E S . 
ACOUSTIC I T I A T E R I A L on C E I L ' O S . 
A V E R A G E C E I L I H G H E I G H T S 

Analysis of Areas 
P A T I E H T S ' RmS a W A R D S 
U T I L I T I E S a m i 5 C 
r r i E D I C A L S E R V I C E 
X - R A Y 
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K I T C H E H D E P T 
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S E W I C K L E Y , P A 

I 9 Z 9 
Schmidt, Garden 8 Ertksan 

1st Class Construction 
J S t i 117 Oeds 
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N o n g 

J13 
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0 n e l are. 
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1st Class Conilrucllon 

0 polipnti Orpl in I f p uni l 

H & L In igporore Old 

Y e j - c o m p l e t e m Nu 

tf-potient %qm\H.tk 

KinOS COUHTY HOSPITAL 
BRooKLvn n v 

1931 
J.e Roy P Word Inc 

Isl Claii Construclinn 

0 pfl^ll«^^^ Dppr in Moip Q 
b 5 l Oed l 

H 6 I . m l e p o r a i e Old 

9 E l e v o t o r i 

Vei COmplel f i n N u r i e i Home 

a -po t len t 

B E T H E D A H O S P I T A L 
ST P A U L m i n n 

e Her be 8 Compo 
lit Class Consir 

6 L i n j e p o r a t e B 

STRono mEm.amunicL HOSP 
ROCHESTER n v 

I92 fa 
Cordon a Koeiber 

1st Class Coniiruclion 
b 5 io r , . i B i B f f l J 

O.palignh Pepi m Moip B 

B Ueoi M 1 J Oedi w 
M f t i i n j e p o r o f e Did 

LOS A H G E L E 5 O E H H O S P 
LOS A H G E L E S . C A L 

1932 

Allied Arcnts Association 

1st Class Construction 

S l e r i l i j e r s e t i 

I 0 - p o t i e n f 

P O W E R H O U S E 
STORE R m S a W O R K SHOPS 
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OALCOniES UHEHCLOSED 

Total 
A H A L Y S I S OF A R E A S 8 COST . 
P A T I E H T S B L D G S 
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So Pt 
IS .15 5 <jj ri 

P O W E R HOUSE a L A U H D R Y — 

Total Cost of Plant-
G E H E R A l 

M,Mi, :<i,i 
• " ' " ' • ' I I 

P L U m B I D G 
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E L E C T R I C 
E L E V A T O R 
R E F R I O E R A T I O H 

Total 
COST P E R C U . FT 
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C A R P E H T E R S 
P L A S T E R E R S 
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COST P E R C U M E T E R 
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HOSPITAL ELECTRICAL EQUIPMENT 

A summary bv John Cushman Fistere of new developments and accepted standards ui gen­
eral and specific l i gh t i ng for hospitals, as we l l as a review of recent trends in electrical 

equipment, indue ing signal, paging, in-and-out systems 

ST.AND.ARIXS of hospi tal l i gh t i ng are wel l estal)-

l ished. and the possib i l i ty of inadequate o r 

otherwise faul t> ' i l l um ina t i on is extremely un l i kcK 

if they are inicl l igcnt!>• a])pl ied. 

The fo l low ing foot-candle intensit ies fo r general 

and specific l i gh t i ng have been adopted as good 

practise.* 
R K ( ( ) M M E M ' | ; I ) 

F O O T - C A N I'i.i'.s 

3-5 
7 'J 
S 

12-LT 
2()(M.2l)() 
12-LS 
f) S 

Sl'.\( !•: ro UK l l . L I M I N A T E D 

Wards (with local illumination) 
Wards (without local il lumination) 
Pri\ ate rooms 
Corrid(ii> 
Operating rooms (general) 
Operalinji moms (table level) 
Laboratories, \-ray rooms, etc. 
Lobby, reception rooms 
Ni^ht illumination 

(Wards. pri\ate rooms, corridors) 0.2 
.Some di f ference o f op in ion exists in regard to the 

ty|x^ of l i gh t ing fo r these var ious purposes. .Although 
direct l i gh t ing should never be used in wards and 
pr iva te rooms, i t is permissible to u.se ei ther indi rect 
or s<-mi-indirect fixtures. T h e first has the ad\"antage 

* based on recommendations of the .American Society of I I -
liiiiiii ial inn l-".iinliieers. 

of being less g lar ing, and the second of being easier 
to keep clean. There is a tendency in p r i va te and 
semipr ixate rooms to omi t cei l ing fixtures al to­
gether and to depend solely upon wal l l ights, one of 
which should be located d i r ec t l y over the bed 
l i c iwcc i i 60 and 72 in . of f the floor. I t may be set 
l l t ish w i t h the wa l l , or ecii i ipped w i t h a shade or 
(li lTusii ig glass. 

l'"or al l l ights, ward , room and corr idor , plait i spun 
metal l ic fixtures or porcelain w i l l be sati>f.i( t ( i t \ . 
provided they are simple in const ruc t ion , easil\-
cleaned, and free f r o m dust co l lect ing pockets or 
ridges. .Night i l l um ina t i on is a f u r t h e r re(|uirement 
in these spaces. N igh t l ights are iistialK" set in to the 
wal l about 12 to 15 i n . of f the f loor, and oti spacing 
of 15 f t . or more in corr idors. .Although there aic 
some cei l ing fixtures which have small bulbs tor 
n ight l i gh t ing , ins ta l la t ion of th is type is not com­
mon, ('it-iu-ral econonn-, effected through the use of 
night l ights, is also ol) tainable th rough proper con­
t ro l o f l ights, pa r t i cu la rK in corr idors, though a 
central swi tchboard on each floor has decided ad-
N . m l . i g o . For long con idors i i m. iv sotin-l i i i i i 's be 
. idvisable to insta l l the l ights on al ternate c i rcui ts , 
so i l i a l e\ei"\- other l ight m;i\- be t iu'ned o;!. 

tcurlts) ej CotifoitiimSMrii, In Courlfiy of Ho/op 

Night l ighting for wards by a recessed floor l ight, having the advantage of 
giving light where it is needed, and of being undisturhing to patients 

General l ighting and night l ighting for 
private rooms, from recessed wall panels 
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Ul t ra -v io le t L igh ts . Every modern h j isp i ta l is 
equipped w i t h sun lamps of some k ind , and some 
already have instal led u l t ra-v io le t l ights in conjunc­
t ion w i t h regular i l l um ina t i on . .A type f requentK ' 
used is a dual-purpose l ight conta in ing both general 
i l l um ina t ion and u l t ra-v io le t bulbs. T h e t ransformer 
required to operate the health l ights is usual ly con­
cealed in the canopy or in the fixture i tself. I f rooms 
are not set apar t fo r sun- lamp t reatment , the dual -
purpose l igh t can be ef fect ive ly used in wards, 
par t icu larh- chi ldren's wards. 

Opera t ing R o o m L i g h t i n g . There are two dis-
l i i i i i I v p i - - . Ill n p c r a l i n - rDciu i l l u i i i i n . i l ion, c a c l i nl 
which has its strong advocates. ()ne t y j H - c m p l o N s a 
ba t te ry of f r o m six to twen ty bulbs, which may be 
located in one oblong box or in separate boxes, flush 
w i t h or below the cei l ing, or suspended f r o m one 
central f i x tu re . The other type uses on ly a single 
operat ing lamp w i t h power fu l reflectors concealed 
in the hood, which gives almost the same i i i t e i i s i i v 

of l ight at the operat ing level as the bat te ry of bulbs 
in the other system. Frequent arguments in f a \ o r of 
the first are tha t i t throws di f fused l ight of high 
inten,sity upon the operat ing cav i t y f r o m v\ ide 
angles, that i t mainta ins a comfor tab le l ( ) - t o - 1 rat io 
of l ight in tens i ty th roughout the room. 

The most impor tan t facts in regard t o the single 
bu lb system are: (1) lower in i t i a l cost. (2) economy 
o f operat ion. (3) a m i n i m u m amount of generated 
heat. I t is possible in both t \pes to use ionized glass 
to th row back the heat away f r o m the o i x r a t i n g 
table, i f the single bu lb operat ing light is i isci l , 
aux i l ia ry l i gh t ing must be supplied, preferabh" f r o m 
bulbs in the canopy of the operat ing l ight fixture. 

For del ivery rooms, the adjustable feature of the 
single bu lb uni ts w i l l th row i ts l ight at the angle 
required; or three or four box uni ts may be spotted 
on the cei l ing in semicircular fashion to ob ta in the 
proper l ight angle. In del ivery rooms, as wel l as in 
ma jo r operat ing rooms, an emergency of)erat ing 
l ight w i l l be required. 

Emergency L i g h t i n g . The hospital must be su])-
pl ied w i t h a posi t ive system of emergency l igh t ing so 
that i f there is a temporary fa i lure of the normal 
current s u p i ) l y . the bat te ry system w i l l immedia te ly 
carry the load. A l t hough this is par t i cu la r l y essen­
t ia l in hospitals located where storms may in te r rup t 
power service, ba t te ry systems are recommended for 
ho>pilals in all s i - c i i o i i s o t the c o i i n i r v - . ( ) i i i i s v i ( ) n o l 

an adequate system of emergency l i gh t i ng is never 
jus t i f iab le on the basis of economy. 

Signal Systems. There are three general signal 
systems i n use a t a l l hospitals; a nurses' cal l system 
fo r summoning nurses to pat ients ' beds in wards and 
pr iva te rooms, a paging system to locate doctors fo r 
telephone calls and possible urgencies, and an i n -

Oiuriur of Scialytic of Amirica 

One type of single bulb operating lights that depends fi)r 
intensity and direction upon the highly reflective surface 

ol the interior of the shield 

Conruiy ol Ho/opnaitt C 

A multi-bulb l ighting system, employing a patented type 
of focusing glass to concentrate the light rays 

and-out system to record the ar r iva l and departure 
of physicians. Occasionally the last two are com­
bined in one. .Systems may be wi red for the 110 vo l t 
l igh t ing system, or for low voltage, in wh ich case 
bat tery current or a t ransformer wou ld be necessary. 

I l l the m a j o r i t y of nurses' cal l systems, the pa­
t ient 's signal is recorded in three places: b y a small 
bull 's-eye l ight in the j) late over the pat ient 's bed 
to i n f o r m the nurse answering the call which 
pat ient signaled; by a small l ight i n the corr idor over 
the (Icor l ( . the r o M i n "V w a i d ; ami b \ a i i i i i s c ' s 

annunciator s ta t ion. 

Pat ients ' cal l stat ions may be any one of the f o l ­
l ow ing types: .A single gang plate w i t h a receptable 
fo r a lock ing call bu t ton or pu l l cord, preferably the 
former, and a bul l 's-exc. \ two-gang plate, w i t h one 
receptable fo r the nurse's call device, the other fo r a 
signal telephone. W i t h th is system, a t ransmi t te r , 
located so tha t the pat ient need not move to speak 
in to i t . sends the pat ient 's request to the nurse's 
stat ion. The answer is received by the pat ient 
through a sof t speaking reproducer. Th i s type is 
more adaptable to pr iva te rooms than to wards. 
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Omritsy ofCjrt Ztijs, Ini 

An operating lamp suspended from a roller track, 
w i th an auxiliarv or emergencv lamp beside the table 

. \ ( lded rece])tacles m a y \w instal led in the plate for 
a radio receiver, reading l igh t , I x r i warmer, etc. 

Ciood practise in the locat ion of uni ts of the sig­
nal ing s N s i e m is : For p r iva te room cal l ing stat ions. 
5 f t . 6 i n . above floor l ine, to the r igh t of the bed; 
f o r w a r d stat ions. 4 f t . 6 i n . to 6 f t . ofT floor l ine (high 
(•nough so signal w i l l be \ isible to nurse o \c r screens 
or cur ta ins) ; f o r corr idor lamp stat ions, 8 f t . 6 i n . 
above floor l ine, d i rec t l y o \e r door ; fo r nurses' cen­
t ra l annunciators, 5 f t . abo\e floor, over the desk. 

Nurses' s ignal ing systems m a y be equipiJed w i t h 
an elapsed l ime recorder w hich keeps a check on the 
promptne.-^s w i t h w hich pat ients ' calls are answered. 
I t is usual ly located in the su ixn intendent 's off ice. 

There are two d is t inc t types of doctors ' paging 
- \> Ien i - , j u d i b l e . i l l d \ i ,~ual. In l l ie l i i - - ! l y p r >ot't 

s jx-aking reproducers are located in the corr idors. 

Caaririr of Eriiicii I'.lniril Co. 

Two night lights for corridors, wards, rooms, one wi th 
adjustable shield, the other wi th diffusing louvers 

Ccurlisy of Bilu'JrJj & Co. 

Nurses' audible calling system. The box contains a 
microphone and a receptor connected to the nurses" station 

Ccuritsr of lidu trJi i 

Two more night lights, one at the left set flush wi th the 
wal l , the other having a shield to control l ight quantity 

doctors ' lounge, and possibly in other sp.ucs 
throughout the bu i ld ing , w i t h the t ransmi t t i ng 
eciui|)ment at the telephone operator 's desk or in the 
superintendent 's off ice. .Although the e( |u ipment is 
(|i'siL;iie(l lo produce a modul i i ied lone, audible at a 
distance of approximateU- .LS f t . , ob ject ion may be 
raised to this t ype of ins ta l la t ion because the sound 

is ( l i s t i i rb i i i i ; -
The a l ternat ive is a silent, though slower and less 

certain s\stem, in wh ich the doctors are assigned 
numl)ers which flash on annunciators located in 
corr idors, nurses' stat ions, and o ther places where 
i joc iors migh t be found . I f s t r ic t economy is an ele­
ment in selecting erpi ipment. i t is sometimes possi­
ble to ha \c onl \ - an an i i imc ia to r at the nurses' sta­
t ion oti each floor, which ma\ ' be flashed f r o m the 
operator 's desk, for doctors are usualK' re(piired to 
report the i r presence to the nurse i t i charge. 

.\ docioi's" i t i -a t id-oul s\steni consisis of an i l l u ­
minated register located ei ther at the doctors ' en­
trance to the hospi ta l or in the doctors ' lounge, or 
,11 I he recept ionisrs desk. The doctor throws the 
swi tch to l ight a small bu lb behind his name plate 
when he enters the hospi tal , and throws of f the 
switi-b when he lea\es. Subaniumciators are i n ­
stal led at the telephone operator 's dc-sk and the 
superintendent 's o ' l ce . upon w hich a doc to r ' sa r r i va l 
and departure a i f indicated . i > imi lar l \ - i l l t i m i -
nated name plate. 

b'ire alartn systems tor bos|)itals are i i u 'a r iab ly of 
the pre-signal t \ i)e, which gi\ 'esa prel iminar\- a lar iu 
to pi-rmit in\ 'est igat ion in the su |X ' r in tendent 's 
off ice, engine room, iiur.scs' home, atid ot hi-r employe 
rooms, lu' fore a general a larm is g iven. Vwc a larm 
boxes are located in paths of ex i t on all floors. 
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