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they are injured, nor about how much they 
are injured, nor anything at all about the 
machinery of their injury. And so it gives 
little or no information about the nature 
of disease. Will it ever be possible to 
describe and to measure exactly the injury, 
the vitality, and the degree of recovery of 
body cells? If so, there will lie the answer. 
But without measuring and weighing we 
are hardly at the beginning of real science. 

Recently a man named Osterhout, ob
scure save among biologists, has made a 
step toward answering the question. Work
ing with a common sea-weed, Laminaria, 
he has begun to give exact meanings to the 
hitherto vague terms, vitality, injury, and 
recovery. He has found that normal weeds 
possess a certain resistance to the passage 
of an electric current, that this resistance 
may be accurately measured, and that it 
is always of exactly the same order of 
magnitude for the cells of healthy Latn-
inaria. But take the cells out of their 
natural environment in sea water and put 
them in solutions of different content and 
density, and their resistance to the electric 
current falls at once. 

In the presence of definite changes in the 

environment acting over definite lengths 
of time, definite falls in resistance always 
occur. The greater the damage to the cells, 
the greater the fall, until at the death of 
the cell it is but a tenth that of healthy 
Laminaria. The coincidence of the fall in 
resistance with the degree of injury has 
enabled Osterhout to construct equations 
which predict the exact amount of injury 
that the cells of Laminaria will suffer when 
they are treated with certain injurious 
chemical substances. He can write do\vn 
just how much and how long a ceil can be 
exposed to damage and still recover com
pletely. Damage it more, and no recovery 
whatever will be possible. In brief, Oster
hout measures injury, vitality and recovery. 

It is a far cry from the multiple afflic
tions of man to the annoyances suffered 
by a lowly ocean kelp when it is taken out 
of sea water. But let us remember that the 
great forward strides of the germ theory 
were begun by the obscure Cagniard 
de Latour when he fussed about with yeasts 
and beer. Osterhout measures and Osterhout 
can predict. That is the beginning of sci
ence. That is the real beginning of the 
answer to the question; What is disease? 

Architecture 

ARCHITECTURE AND THE MACHINE 

By LEWIS MUMFORD 

FOREIGN critics have sometimes hailed 
the triumph of engineering over 

architecture in America as an xsthetic 
achievement; but when one examines the 
matter a little one discovers that a good 
part of the aesthetic achievement is the 
result of excellent photographs, snapped 
in unusual positions, and so the triumphs 
turn out to be not quite so brave and for
midable as enthusiasts make them out. If 
the modern factory is good to look at, so 
was the old New England mill; if the 
modern steamship gives esthetic pleasure, 
so did the clipper. In point of fact, the 
effects of the machine upon the great run 

of our buildings have not been favorable 
to beauty or amenity; and if the engineer 
is steadily eliminating the architect from 
every province except the country-house, 
his success is mainly the blind result of 
economic forces over which neither engi
neer nor architect has any control. Build
ing is the last province to be conquered by 
the machine; just as the architect himself 
is almost the last artist who retains a 
vestige of independence. To see what this 
transformation means we must recall what 
a building was internally before the coming 
of the engineer. 

Up to the Nineteenth Century a house 
was a shelter and, frequently, a work of 
art. Once it was erected, however, it had 
few internal functions to perform: its 
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physiological system, if I may use a crude 
and inaccurate metaphor, was of the low
est order. An open fire with a chimney, 
windows that opened and closed—these 
were its most lively pretensions. Palladio, 
in his famous little book on the Five 
Orders, has suggestions for cooling the 
hot Italian villa by a system of flues con
ducted into an underground chamber from 
which cold air would circulate, but this 
ingenious scheme was on the plane of 
Leonardo's flying machine—an imagina
tive anticipation rather than a project. 

With the exception, indeed, of Wren's 
suggestions for ventilating the old Houses 
of Parliament, and Sir Humphry Davy's 
actual installation of apparatus for this 
purpose, it was not until the Nineteenth 
Century that engineers turned their minds 
to this problem. Yankee ingenuity devised 
central heating before the Civil War, and 
one of the first numbers of Harper's Weekly 
contained an article deploring the excessive 
warmth of American interiors. At one time 
or another during the century running 
water, open plumbing, gas, electric light
ing, drinking fountains, and high speed 
electric elevators made their way into the 
design of modern buildings. In Europe 
these changes came reluctantly, because of 
the existence of vast numbers of houses 
that had been built without a mechanical 
equipment; so that many a student at the 
Beaux Arts returned from an attic in the 
Latin quarter where water was carried in 
pails up to the seventh story to design 
houses in which the location of labor-
saving devices became an essential element 
in the plan. It is only during the last two 
decades that the full effect of these reno
vations has been felt, even in America. 

The economic results of all such changes 
may be expressed mathematically. Accord
ing to an estimate by Mr. Henry Wright 
in the Journal of the American Institute of 
Architects, the structure of the dwelling-
house represented over 90 per cent of the 
cost in 1800. But throughout the century 
there was a slow, steady increase in the 
amount necessary for site, fixtures, and 

appliances until, in 1900, the curve took a 
sharp upward rise, and in 19x0 the cost 
of site and mechanical equipment had 
risen to almost one-half the total cost of 
the house. If these estimates apply to the 
simple dwelling-house, they apply perhaps 
with even greater force to the tenement, 
the office-building, the factory, and the 
loft: here the cost of ventilation, of fire
proof construction, of fire-prevention and 
fire-escaping devices makes the engineering 
equipment bulk even more heavily. 

Whereas in the first stages of industrial 
development the factory affected only the 
environment of architecture, in its latest 
state the factory has become the environ
ment. A modern building is an establish
ment devoted to the manufacture of light, 
the circulation of air, the maintenance of 
a uniform temperature, and the vertical 
transportation of its occupants. Judged by 
the standards of the laboratory, the modern 
building is, alas! an imperfect machine: 
the engineers of a certain public service 
corporation, for example, have discovered 
that the habit of punching windows in 
the walls is responsible for great leakages 
which make difficult the heating and 
cooling of the plant, and they hold that 
the maximum efficiency demands the com
plete elimination of windows, the provi
sion of "treated" air, and the lighting of 
the building through the day by elec
tricity. 

All this would perhaps seem a little fan
tastic, were it not for the fact that we have 
step by step approached the reality. Except 
for our old-fashioned prejudice in favor of 
the window, which holds over from a time 
when one could see a green field or a pass
ing neighbor by sitting at one, the trans
formation favored by the engineers would 
be accomplished even now. Because of the 
ease in installing fans, lights, and radiators 
in a modern building, a good part of the 
interiors of our skyscrapers are already fed 
day and night with artificial light and 
ventilation. The margin of misuse under 
this method of construction is necessarily 
great: the province of design, limited. 
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Instead of the architect paying attention 
to exposure, natural circulation, and direct 
daylight, and making a layout which will 
achieve these necessary ends, he is forced 
to fasten his eye on the maximum ex
ploitation of land. And where the natural 
factors are thus flouted or neglected, the 
engineer is always ready to provide a 
mechanical substitute—"just as good as 
the original" and much more expensive. 

By systematically neglecting the simplest 
elements of city planning, we have pro
vided a large and profitable field for all 
the palliative devices of engineering; where 
we eliminate sunlight we introduce elec
tric light; where we congest business, we 
build skyscrapers; where we overload the 
thoroughfares with traffic we build sub
ways; where we permit the city to become 
congested with a population whose den
sity would not be tolerated in a well-
designed community, we conduct hundreds 
of miles of aqueducts to bathe it and slake 
its thirst; where we rob people of even the 
faintest trace of vegetation or fresh air, 
we build metaled roads which will take 
a small portion of them, once a week, out 
into the country. It is all a very profitable 
business for the companies that supply 
light and rapid transit and motor cars and 
the rest of it; but the underlying popula
tion pays for its improvements both ways 
•—that is, it stands the gratuitous loss, 
and it pays for the remedy. 

These mechanical improvements, these 
labyrinths of subways, these audacious 
towers, these endless miles of asphalted 
pavement, do not represent a triumph of 
human efî ort: they stand for its compre
hensive misapplication. Where an inven
tive age follows methods which have no 
relation to an intelligent and humane 
existence, an imaginative one would not 
be caught by the necessity. By turning 
our environment over to the machine we 
have robbed the machine of the one 
promise it held out—that of enabling us 
to humanize more thoroughly the details 
of our existence. 

To return to architecture. A further effect 

of the machine process on the internal 
economy of the modern building is that it 
lends itself to rapid production and quick 
turnover. This has been very well put by 
Mr. Bassett Jones, in an article in the 
American Architect, which is either a hymn 
of praise to the machine or a cool parade 
of its defects, according to the position 
one may take. Says Mr. Jones: 

As the building more and more takes on the 
character of the machine, so does its design, con
struction, and operation become subject to the 
same rules that govern . . . a locomotive. 
Our grandfathers built for succeeding generations. 
The rate of development was slow, and a building 
which would satisfy the demands made upon it 
for a century would necessarily be of a substantial 
nature. But with us in a single generation even the 
best we can do with all the data and facilities at 
our command is out of date almost before it 
shows signs of appreciable wear. So a building 
erected today is outclassed tomorrow. The writer 
well remembers the late Douglas Robinson, 
when outlining the location and property to be 
improved by the construction of a building some 
twenty years ago, ending his directions with the 
proviso that it must be "the cheapest thing that 
will hold together for fifteen years!" When the 
amortization charges must be based on so short 
a period as this, and with land taxes constantly 
increasing, it becomes obvious that construction 
must be based upon a cubic foot valuation that 
prohibits the use of any but the cheapest materials 
and methods. . . . 

With the features that govern the con
struction of the modern building thus 
conditioned by external canons of mechan
ism, it follows that purpose and adaptation 
to need play a smaller and smaller part in 
the design, and that the esthetic element 
itself enters only by accident. The plan 
of the modern building is not fundamental 
to its treatment; it derives automatically 
from methods and materials. The sky
scraper is a honeycomb of cubes, draped 
with a fireproof material. It is only for 
some relatively exceptional and stable 
enterprise, like a theatre or a bank, that 
this design is altered to any degree. As 
mechanically conceived, the modern metro
politan building is readily convertible: the 
hotel becomes an office building, the office 
building a loft; and I confidently look 
forward to seeing the tower floors become 
apartments—indeed this conversion has 
already taken place on a small scale. 
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In this bare mechanical shell there is 
precious little place for architectural de
tail. Our first skyscrapers were designed 
by men who thought for the most part 
in terms of established architectu'.al forms: 
Burnham and Root's Monadnock Building 
in Chicago, which has exerted such a 
powerful fascination over the new school 
of German architects, was an almost iso
lated exception. The academic architects 
compared the skyscraper to a column, with 
a base, a shaft, and a capital; and they 
sought to relieve its empty face with an 
elaborate modeling of surface, like that 
of the old Flatiron Building. Then the 
skyscraper was treated as a tower, and its 
vertical lines were accented by piers which 
simulated the acrobatic leap of stone con
struction: the Woolworth Tower and the 
Bush Tower were both designed in this 
fashion, and, in spite of numerous defects 
in detail, they remain perhaps the most 
satisfactory examples of the skyscraper 
that we have. 

But neither column nor buttress have 
anything to do with the internal construc
tion of the skyscraper, and so, following 
the veracious lead of the late Louis Sulli
van, the buildings of the machine period 
have accepted the logic of the draped cube, 
and the only features of traditional archi
tecture that remain are the ornaments that 
cling to the very highest and the very 
lowest stories. Those buildings which do 
not follow this logic for the most part 
accentuate the clumsy unimaginativeness 
of the designer: the new Standard Oil 
Building in New York, with its vestigal 
orders, shows an interesting profile across 
the harbor almost in spite of itself, and 
at a closer range will not bear criti
cism. 

An ornamentalist, like Mr. Sullivan, 
is perhaps at his best against the simple 
planes of the modern building: but a 
different order of imagination, an imagina
tion like that of the Norman builders, is 
powerless in the face of this problem—or 
it becomes brutal. If modern building has 
become engineering, modern architecture 

retains a precarious foothold as ornament, 
or to put it more frankly, as scene painting. 
Indeed, what is the bare interior of a 
modern office or apartment house but a 
stage, waiting for the scenery to be 
shifted and a new play to be put on. It is 
due to this similarity, I believe, that 
modern interior decoration has so boldly 
accepted the standards and effects of stage 
design. A newspaper critic referred to Mr. 
Norman-Bel Geddes as having lined the 
interior of the Century Theatre with a 
cathedral: well, in the same way, the 
interior of a modern skyscraper is lined 
with a factory, an office, or a home. 

It is not for nothing that almost every 
detail of the mechanized building follows 
a standard pattern and preserves a studious 
anonymity. Except for the short run of the 
entrance, the original architect has no part 
in its interior development. If the archi
tect himself is largely paralyzed by his 
problem, what shall we say of the artisans, 
and of the surviving handicraft workers 
who still contribute their quota of effort 
to the laying of bricks and stones, to the 
joining of pipes, to the plastering of ceil
ings? Gone are most of their opportunities 
for the exercise of skilled intelligence, to 
say nothing of art: they might as well 
make paper boxes or pins for all the per
sonal stamp they can give to their work. 
Bound to follow the architect's design, 
as the printer is supposed to follow the 
author's words, it is no wonder that they 
sometimes behave like the poor drudge in 
the Chicago Exposition who left bare or 
half-ornamented the columns which the 
architect had not bothered to duplicate 
in full in the haste of finishing his drawing. 
Is it any wonder, too, that the last vestige 
of guild standards is gone: that the poli
tics of industry, the bargaining for better 
wages and fewer hours, concerns them 
more than their control over their jobs 
and the honor and veracity of their 
workmanship? What kind of work can 
either architect or building-worker put 
into "the cheapest building that will last 
fifteen years?" 
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MR. DURANT 
BY DOROTHY PARKER 

NOT for some ten days had Mr. Dur-
ant known any such ease of mind. 
He gave himself up to it, wrapped 

himself, warm and soft, in his freshly-
gained calm, as in the voluptuous folds of a 
new and expensive cloak. God, for Whom 
Mr. Durant entertained a good-humored 
tolerance, was in His heaven, and all was 
again well with Mr. Durant's world. 

Curious how this renewed peace sharp
ened his enjoyment of the accustomed 
things about him. He looked back at the 
rubber works, which he had just left for 
the day, and nodded approvingly at the 
solid red pile, at the six neat stories rising 
impressively into the darkness. You would 
go far, he thought, before you would find a 
more up-and-coming outfit, and there 
welled in him a pleasing, proprietary sense 
of being a part of it. 

He gazed amiably down Centre Street, 
noting how restfully the lights glowed. 
Even the wet, dented pavement, spotted 
with thick puddles, fed his pleasure by re
flecting the discreet radiance above it. And 
to complete his comfort, the car for which 
he was waiting, admirably on time, swung 
into view far down the track. He thought, 
with a sort of jovial tenderness, of what 
it would bear him home to; of his dinner— 
it was fish-chowder night—of his children, 
of his wife, in the order named. Then he 
turned his kindly attention to the girl who 
stood near him, obviously awaiting the 
Centre Street car, too. He was delighted 
to feel a sharp interest in her. He regarded 
it as being distinctly creditable to himself 
that he could take a healthy notice of such 
matters once more. Twenty years younger 
—that's what he felt. 

Rather shabby, she was, in her rough 
coat with its shagginess rubbed off here 
and there, and the pitiful pretentiousness 
of her inadequate shoes. But there was a 
something in the way her cheaply smart 
turban was jammed over her eyes, in the 
way her thin young figure moved under 
the loose coat. Mr. Durant pointed his 
tongue, and moved it delicately along his 
cool, smooth upper lip. 

The car approached, clanged to a stop 
before them. Mr. Durant stepped gallantly 
aside to let the girl get in first. He did not 
help her to enter, but the solicitous way in 
which he superintended the process gave 
all the effect of his having actually assisted 
her. 

Her tight little skirt slipped up over her 
thin, pretty legs almost to their knees, as 
she took the high step. There was a run in 
one of her flimsy silk stockings. She was 
doubtless unconscious of it; it was well 
back toward the seam, extending, prob
ably from her garter, half-way down the 
calf. Mr. Durant had an odd desire to catch 
his thumb-nail in the present end of the 
run, and to draw it on down until the slim 
line of the dropped stitches reached to the 
top of her low shoe. An indulgent smile at 
his whimsy played about his mouth, broad
ening to a grin of afi'able evening greeting 
for the conductor, as he entered the car and 
paid his fare. 

The girl sat down somewhere far up at 
the front. Mr. Durant found a desirable 
seat toward the rear, and craned his neck 
to see her. He could catch a glimpse of a 
fold of her turban and a bit of her frankly 
rouged cheek, but only at a cost of holding 
his head in a strained, and presently pain-
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