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IN GENERAL. 13

rooms that must have been highly injurious to their
health.

The sanitary conditions were found to be equally bad,
and, if necessary, I could quote from numerous other reliable
sources to show the correctness of my premises. It is
reasonable to assume that the public-school buildings of the
State of Maine are a fair sample of the buildings devoted to
similar purposes in the surrounding States; accepting this
assumption, then surely the statements that I have previously
made are in no way an exaggeration. Perhaps it will be
claimed that better results in heating and ventilation than
those obtained in the main room in the Augusta building are
impossible without the use of an elaborate mechanical
apparatus. In reply to this it is only necessary to say that
I know of schoolrooms, tested as long ago as 1883, in a
twenty-room structure where the following results were

obtained:
Rigom Mo Butavionuil i 55 pupils.

Air at ingress contained 1.25 parts of carbonic acid in
10,000 parts of air.

Air at breathing-point contained 1.256 parts of carbonic
acid in 10,000 parts of air.

Air at exit contained 2.948 parts of carbonic acid in
10,000 parts of air.

The tests of the air of the room (which was selected at
random) were conducted by an experienced analytical chemist
at the request of a certain Board of Education which was at
that time deeply interested in the heating and ventilating of
school buildings. The method of heating employed was
indirect steam, and the apparatus entirely automatic and com-
paratively inexpensive to construct and to maintain.




































APPROPRIATIONS. Z5

ended by the granting of a small additional amount—far too
little to erect even the modified design or any building suited
to the school’s requirements.

The committee again consult the architect, towards
whom, by this time, they have not the kindliest feelings, or
much confidence in any statements he may make. The plans
are again revised, rooms are reduced far below the standard
size, halls are contracted, staircases narrowed, ceilings
lowered, windows omitted, walls and piers lightened to very
near the danger limit, and this or that left out, until finally
figures are obtained within the specified limit and the build-
ing is erected. But is this the structure that the original
program called for, or is it what the committee desired, the
school required, and the people expected ? Certainly not.
The pruning process to which the design has been subjected
has eliminated not only whatever artistic merit it may have
originally possessed, but that which is still more vital to the
successful working of the school and the health and comfort
of its occupants—those elements of scientific and hygienic
construction that were incorporated in it. The building
stands completed, a monument of municipal blundering—a
reflection on all those who have had to do with it, and an
ignoble example of the pernicious results of the methods
usually employed in obtaining an appropriation.

Where now is the triumph of the local reformers, and
where is the economy that was so loudly heralded ? The
building is condemned on all sides, and the very men who
defeated the original motion are the most outspoken in their
condemnation. Do you think that I have overdrawn the
picture in my statement of the ordinary methods of pro-
cedure, or mutilated facts in regard to the results obtained ?






APPROPRIATIONS. 27

When the architect has been engaged let him meet with
the committee, the superintendent and principal of the
school, and thoroughly discuss the requirements of the new
building. You will find his suggestions and advice of incal-
culable value to all. When he has obtained their ideas, let
him prepare his preliminary sketches. When he has finished
these, carefully study and thoroughly discuss them with him,
and when they have been revised and made satisfactory to
all, let him prepare his working plans and specifications and
obtain reliable estimates for what the building can be con-
structed.

When the figures are obtained and you Anow just what
amount is needed to purchase the selected site and erect a
building perfectly equipped, which will in every way meet the
requirements of the school, tken, and not before, call a meet-
ing and boldly ask for an appropriation large enough to cover
the total expense to be incurred. This is simply a proposi-
tion based on true business principles, and nine times out of
ten, when this course is pursued and the matter put properly
before the meeting by representative men who, by the
experience they already have had, are well qualified to speak
intelligently on the matter and answer effectively any argu-
ments or opposition that may be promulgated by the
““reform’’ element, the amount asked for will be granted
with little or no opposition.

The structure can then be commenced without delay, the
work pushed rapidly to completion, and when finished the
building will be perfectly adapted to the school's require-
ments, a credit to all those directly connected with it, and a
source of pride to the community in which it stands.

Should it happen to be the tenth time and the meeting
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COMPETITIONS. 41

the Art Palace and stately Peristyle, These men, with
other giants of the profession, produced at Chicago in an
incredibly short time the grandest and most beautiful group
of exposition buildings that the world has ever seen—struc-
tures so well planned and executed, so thoroughly adapted
to the requirements, that it has enabled America to say
truthfully that her architects are second to none.

Will any one pretend to say that such marvellous results
as these could have been obtained by an open competition ?
Most emphatically, no. If such a course had been adopted,
not one of these really great men, whose genius we now
admire, would have competed, and their talent and skill
would have been lost to the country.

I believe firmly that the results obtained by the employ-
ment of men of recognized talent at Chicago has been of the
greatest benefit, not only to the architectural profession, but
to all those interested in the artistic development of our
country. What could be accomplished by architects when
working in harmony with each other under favorable condi-
tions, and without undue restraint, was not only a revelation,
but a source of pride, to the community at large.

A remarkable fact to be considered in this connection
was that, although architects from all parts of the country were
employed and came into close connection with each other,
there was no jealousy noticeable; everything moved smoothly
and rapidly forward, and, while much friendly criticism was
indulged in, it was invariably received with the utmost good
nature; no bad feeling was shown; but each and every one
seemed to be filled with a desire to do the best he could,
and to help his neighbor to do the same.

It is to be hoped that the data which can be deduced










































SPECIALISTS. 55

advantages derived were understood, that he would be called
in as a rule and not as an exception. Oftentimes when
committees themselves are willing and anxious to have the
advice of an expert, vigorous opposition is encountered from
would-be competitors and influential citizens.

In these later days the specialist who persistently rides
his hobby is very apt to be branded as a crank, and the
general public is very shy of cranks. ‘‘Yes,’' it will be
said, ‘“ he is a bright fellow and all right in theory, but he
carries his theories too far and we do not care for them.’’ It
is very difficult to maintain a position a little in advance of
the times and to have to educate the public in theories which
time will prove to be correct. Such, however, is the func-
tion of the specialist of to-day, and it should be his endeavor
to win by the soundness and practicability of his advice the
respect and confidence of the public in general and his client
in particular. The results will be immeasurably more bene-
ficial and far-reaching to the progress of good building than
can be obtained by simply parading certain qualifications
before the eyes of those who are not yet in a position to
understand or appreciate them. Therefore I say that the
public welfare demands the employment of the best talent in
the designing of our school buildings, and the problem before
our profession is how to establish public confidence in our
fitness to do certain things well. I believe that this can best
be accomplished by a thorough and systematic subdivision of
the architect’s practice. If there could come into existence
in the near future classes of practitioners who would devote
themselves entirely to certain departments of an architect's
work and would do nothing else, they would do that class of
work more artistically and practically. Supposing one class
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CHAFPTER V.
COMMISSIONS.

ARCHITECTS of high standing and known ability often
refuse to present designs on account of the small amount of
the commission offered, and men eminently qualified to do
the work are frequently not employed for the sole reason that
their charges are considered exorbitant.

It is hard to understand just why charges which have
almost invariably been allowed as legitimate by the courts,
when they have been called to pass upon them, and a
schedule which has been officially endorsed by all the archi-
tectural societies of the country and adopted by every prac-
titioner of standing, should be considered excessive. Never-
theless, the fact remains that it is the almost universal
impression that architects’ commissions are enormous while
their labor amounts to little or nothing. Consequently archi-
tecture is regarded by the uninitiated as the easiest of pro-
fessions and the busy practitioner is popularly supposed to
be coining money.

How unjust and absurd all such assertions are and how
utterly devoid of all truth or reason. There is, in fact, no
profession more difficult and exacting than that of architec-
ture—that is, if it is practiced in the fullest sense of the word.

The true architect not only must spend long years in study
63 T






COMMISSIONS. 65

that usually the cost was far in excess of this amount. This,
it must be understood, did not include his own services at
all, but was what he had actually been obliged to expend for
office-rent, material, draughtsmen, and superintendence. It
must also be remembered that Mr. Hunt's commissions were
of the largest, and that the ratio of the expense of producing
drawings increases as the cost of the building decreases. So
marked is this increase in small buildings that many promi-
nent architects charge a commission of from seven and a half
to ten per cent on all work costing less than ten thousand
dollars. The American Institute of Architects has now under
consideration a new schedule of charges designed especially
to regulate this matter.

Within a year the writer met socially one evening seven
prominent New York architects, and in the course of conver-
sation the question of the actual expenses necessarily incurred
for drawings, specifications, and superintendence came up
and was thoroughly discussed. The gentlemen were all men
of wide experience and well qualified to speak intelligently
upon the subject. The unanimous verdict was that the cost
rarely went below sixty per cent of the amount received and
frequently reached as high as seventy-five per cent.

It is but fair, then, to assume that the actual cost to the
architect, if his work is properly done, for preparing the
drawings, specifications, and details, and attending to the
superintendence, will be sixty-five per cent of the five per
cent commission that he receives; or, in other words, thirty-
five per cent of the five per cent commission will be for his
own services, Let it be supposed that he should have on
hand and commence at about the same time five school
buildings costing respectively $20,000, $40,000, $50,000,
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is to his work. The vast amount of study and detail that it
has taken to produce what he sees in a condensed form he
knows nothing about and cares less. No amount of explana-
tion can make him fully comprehend it, because he cannot be
made to appreciate that which looks very simple when com-
pleted, but which may have taken hours, days, or even
weeks of hard and persistent study and research to evolve.
It is not, as is generally supposed, the time and labor spent
in actually executing the final drawings that forms the greater
portion of the architect’s work, nor what the client is paying
for principally; but the vast amount of thought and study
expended, often a dozen times repeated, that is essential and
necessary in every well-conceived design in order to produce
a harmonious whole. All this work never appears on the
surface; only the final conception is shown to the clients.
When this is satisfactory, it is turned over to the draughts-
men of the office to finish for the contractors, and the labors
of the architect, so far as the designing of the structure is
concerned, are practically finished. In fact, the larger por-
tion of his labors are accomplished before he becomes closely
associated with his client in the erection of the structure,.
The client, not realizing this fact, counts the time spent by
the architect in the superintendence of the construction of
the edifice as the greater portion of the services he is paying
for, when in reality it is a very small part of it.

I have used the expression, ‘* if the drawings and specifi-
cations are properly prepared,’’ and I wish to reiterate and
emphasize it here, for it is of vital importance for the best
interests of the building and the client that they should be
as nearly perfect as it is possible to make them. A contrac-
tor, when he figures upon a set of drawings and specifications
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got him into the scrape in unmeasured terms. In this he is
perfectly justified: but he should stop with the man le has
employed, and not extend his condemnation to others nor
malign the whole profession for the faults of one.

Closely allied to inferior work of architects is collusion
between them and contractors. This may be accomplished
in many ways: by giving a favored contractor a tip as to how
the work might be done and what material would be
accepted; by permitting the work to be executed in an
inferior manner and allowing the introduction of a poorer
quality of material than that specified; by specifying special
kinds or makes of goods and receiving a commission for so
doing. These are a few only of the many ways and means
employed, and unless the client is an expert in such matters
or more than usually alert, such things pass unnoticed, or if
they are discovered are explained by the architect and con-
tractor in some plausible way. Such methods save the con-
tractor considerable sums, and he is very willing to divide the
savings with the architect. The architect in this way obtains
an amount of money which, when added to the two and a
half, three, or three and a half per cent received from the
client, will make the total amount of his commission far in
excess of what it would have been had he been honorable
and charged the full commission of five per cent.

The client, instead of saving money as was his intention,
has not only been swindled and hoodwinked, but put to an
unwarranted expense. Naturally he is very much dissatisfied
and very bitter toward the architect. In his indignation he
condemns the whole profession, and concludes that he would
have been better off without any architect at all. It is no

unusual thing to hear men say that architects are a luxury
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SUPERINTENDENCE, 77

any description is being done; he is to inspect all material
delivered, and, if it does not fully meet the requirements of
the specifications, report its shortcomings at once to the
architect. Likewise in regard to the work, if it should be
done in a slovenly or improper manner, or there should be
anything about it that, in his judgment, is not as it was
evidently intended, the architect should be at once notified,
and the work stopped until it has been inspected by him and
the defects remedied ; then only should the work be allowed to
proceed. Obviously such a clerk must be closely allied with
the architect, and not with the contractor. He should, in
fact, be appointed, or at least selected, by the former; for, to
get good results, he must work in perfect harmony with
him.

A man of this kind on any job of importance is, to my
mind, invaluable for the best interests of all; and I wish that
his employment were universally insisted upon. In foreign
countries he is very generally found, but in this country,
except on government and some of the more important
private buildings, his services are rarely made use of. He is
not an expensive luxury; good men, fully capable of per-
forming the duties required, can be had for from six to
nine hundred dollars per year, and most of our buildings
are built within this period of time so it is safe to say that
the employment of such a man would not add to the cost
of any ordinary building more than one thousand dollars.
Under such a system the committee's interests would be
fully protected, and I believe it would be commended for
adopting such a course, and no one could say but that it was

money well expended.

But to return to the architect's duties. The American
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circumstances, be misinterpreted. Much more might be said
in support of the architect’s position, but I prefer to leave
the subject here, and only add that it will be found an infalli-
ble rule: the better and more reliable the contractor is, the
less need there is for a clerk of the works.

On the other hand, if the contractor is unreliable, my
experience leads me to assert that it will be impossible to
have the work executed as the architect intended it should
be, unless a clerk of the works is employed.

One other point I wish to touch upon in this connection,
and that is to insist that the architect should always have full
charge of the work until it is fully completed, unless he is
found absolutely incompetent. Committees sometimes, to
save money, will make an arrangement by which the archi-
tect's superintendence is omitted, and a local man put on to
do this part of the work. Once or twice, in my practice, I
have had work done in this way, and in each instance it has
proved to be most unsatisfactory to both my clients and
myself. I have always found that the work was not executed
as intended. My designs were either not understood, or
wilfully misinterpreted; the superintendent (who is usually
some builder) has ideas of his own which he induced the
committee to accept with disastrous results—so much so that
I have, of late, declined to accept commissions of this char-
acter.

[f committees have not confidence enough in the architect
to place the full designing and construction of the proposed
building in his hands, they had better not employ him. If
they cannot afford to pay him his full fee, better far abandon
the work than try to save in this department.
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either good or bad, it is all beneficial from a business point
of view, as long as something is said. In trade I am willing
to grant that all this is true, and am forced to admit, from
my observation, that it applies more or less to my own pro-
fession. As I write, a case that will illustrate this point
comes to my mind. In a limited competition, for a small
building, six architects were invited to submit sketches
with full description of same; three of the competitors, of
whom I was one, were afterwards invited to appear before
the committee at different times and still further explain their
designs. Meeting a friend some time afterward from the
town, and before the competition was decided, I asked if he
knew anything about it. ‘I only know this,”’ said he,
‘“ that that man from New York is getting the bulge on you
fellows; he has been up here a number of times, has seen
every one of the committee more than once, and has talked.
his plan and abilities into them so that he has the inside
track; he’s a hustler, he is. You are dead slow. I wouldn’t
let a fellow get ahead of me that way. I give you the tip;
now go in and knock him out.”” An interview of this kind
is pretty apt to arouse all the animosity and latent energy in
a man; and it requires, at times, considerable self-control to
forbear entering the lists and frightening such a competitor
with his own weapons. But this I have never done. I am
moulded in the older school, and probably am not up to date
in my ways; if this is so, it is simply my own misfortune.
Unquestionably, this man had a perfect right, from a
business standpoint, to do just what he did. Ethically, had
he an equal right? He would protest that he had done
nothing unprofessional; that his methods were legitimate
and aboveboard; that he made no secret of seeing the com-
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behind the times. The mystery is, why these practices
should be applied and accepted in our profession and con-
demned in the kindred ones of law and medicine. Suppose
all the doctors in the city should indulge in a wild race to
reach you the moment you were known to be sick, or that
the legal fraternity should chase you continually and solicit
the favor of defending you in a lawsuit. The ethics of their
professions proscribe such lapses of dignity, and the public
quickly recognizes and denounces any members who may so
far forget themselves as to resort to such means to procure
clients; but, in the architect’s case, it is usually accepted
placidly. There is one thing certain, if one does not respect
himself, no one else will respect him; and it is largely due to
the reprehensible practices of men of my own calling that
the low state of ethics among architects exists. But what I
want to say to committees and the public generally in this
connection is, to beware of the ‘‘architectural hustler.’’
Don’t employ the men who are chasing you, and who herald
their ability from the housetops. Avoid the know-alls.
Every problem that confronts the architect requires profound
study, and rarely are two solutions alike. Select your archi-
tect as you would your lawyer or your physician, not because
he can sprint the fastest, talk the loudest, and look the best,
but because you know that under that quiet, dignified
exterior real worth and merit abide, and that when you
place yourself in his hands your interests are safe. Do
not be scared away from him by that bugbear so often
used that '* he is too expensive.’’ It is better, at the
start, to pay a good man his price and have your work well
done, than it is to employ a cheap man and have the work
neglected. You cannot obtain first-class service and the best
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READ V-MADE PLANS. a5

tion furnish working plans, details, and specifications, and
asking, as I had received no prize and therefore was not in
any way indebted to the State, that my drawings be returned
to me. This request was refused, and in spite of my
vehement protestations my drawings were all retained and
four of the designs published in the report.

The State Superintendent states in the introduction to
the report that full working drawings, details, specifications,
directions, contracts, and builders’ estimates for eleven of the
designs presented will be forwarded upon application, free of
charge, when the department shall be notified by the proper
authorities that a district has voted to erect a school from
any of the designs shown. I am glad to say that four others
refused with me to furnish the working plans, details, and
specifications; so that in eight instances they cannot be
obtained except through their authors.

The bait so temptingly offered to school committees is
most alluring. The fact that it is possible to obtain free of
charge working plans, details, and specifications of a model
school building is so very satisfactory that no attention is
given to fitness of the design selected; they are taken as
they come, and turned over to the local builder, who, as I
have before said, does about as he pleases with them.

I have seen some of these buildings after completion, and
found them so much changed and mutilated that the good
features which they originally contained were completely
obliterated ; some I found placed in positions that completely
ruined their architectural effect, and in no single instance did
they come anywhere near that degree of excellence the
designer intended to obtain. From the State Superinten-
dent’s point of view this would, of course, seem particularly






READY-MADE PLANS. 97

ment is too biased to be just. To such charges I simply
answer that the competition was entered (very foolishly, I
admit) without expectations other than those realized, and
that when I was honorably mentioned I was perfectly satis-
fied, and tried in every possible way to withdraw my designs
and let the matter drop. Furthermore, even at this late
day I still regret exceedingly that they were published, for
the reason that under the conditions with which they are sur-
rounded no good can result from their continued use. Eleven
vears have elapsed since they were prepared, and I do not
believe that there is an architect who submitted a design at
that time who would be willing to send in the same thing
to-day. We live in a progressive age; improvements are
made almost yearly in everything, and the planning and con-
struction of school buildings is no exception to this rule.
Those things that we did with complacency yesterday will
not satisfy us to-morrow. All of us have skeletons in our
closet,—designs prepared or work executed which we are slow
to acknowledge as our own. To the progressive man this
must always be so, for he who is contented and satisfied with
what he has done, and makes no determined effort to improve
upon it, is a conceited sluggard who will be left stranded on
the wayside by the steady onward march of progress.

Do not let it be inferred that I am opposed to the publi-
cation of designs by those interested in school matters, On
the contrary, I am very much in favor of it when it is done
in a legitimate manner, as I believe, if it is done judiciously,
it would be very beneficial. If State and local Boards of
Instruction or Health would pay reputable architects a fair
compensation for ‘‘ sketch designs,’’ or if they must do it in

the other way, offer suitable prizes for the best ‘‘ sketch
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medicine and other nostrums with which the country is
flooded: and it is safe to class the authors with the quack
doctors who perform such wonderful cures through the news-
papers. Who ever heard of eminent physicians, lawyers, or
enginecr; advertising themselves or their doings through the
public press? When this course is taken by a member of
either of these professions, his true status is at once deter-
mined by his brethren: if he is truly skilful or a genius in
his special line, he will not require printer's ink to have it
become known; that is to say, he need not use it himself—
his worth will be quickly recognized and full credit given
him for his skill, perhaps not at first by the masses, but by
those of his own craft whose opinions he most values.

Every thinking man knows this to be true, and many are
fully aware of it when they make use of plans prepared by
architects who have had absolutely no training or standing in
the profession. Why they do this is a mystery to me, unless
it can be explained by the words of that illustrious townsman
of mine, the famous Barnum, who always maintained that the
American public loved to be ‘* humbugged."”’

To sum up briefly, avoid, if you would have really good
buildings, all ready-made plans. No matter how much they
may be recommended, have your building designed by a
competent man to meet your wants, and with special reference
to the position it will occupy. If you have seen some
plan which particularly pleases you, or you know of some
building that you think will very nearly meet your require-
ments, call the attention of the architect you may employ
to these points, and let him investigate them. If they are
worthy of consideration, he will tell you so; and if they are
essential in your new building, he can undoubtedly incor-
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ENTRANCE-HALLS AND STAIRCASES. 109

of. 1 cannot too strongly condemn the introduction of this
method of constructing staircases in school or other public
buildings where there are to be large assemblies of people.
At their best, they are a constant menace to life and limb;
in the case of a sudden rush to them by the occupants of the
upper floors, it is almost impossible to restrain the more
impetuous from climbing over these flimsy guards in their
efforts to get down and out. Moreover, the danger of the
rails and balusters giving way entirely when the rush comes
is great, as they are seldom built with sufficient stability to
resist even a moderate pressure. I have in former articles
repeatedly called attention to these evils, and cited one in-
stance, in the city of New York, where a terrible disaster
occurred in the middle of an afternoon session by which
fifteen lives were sacrificed on just such staircases as I have
here illustrated; this, too, when scores of people were pass-
ing the very doors of the building, when the fire department,
said to be the finest in the world, was called and responded
promptly, when willing hands and stout hearts did all that
human power could to rescue the little ones, who it is cldimed
were splendidly disciplined and had been carefully instructed
in a fire-drill to meet just such an emergency. But of what
avail was all this, when one, more nervous or frightened than
the rest, lost her footing and fell headlong on that fatal stair-
case ? Who could prevent the force of those hurrying from
above, checked for a moment, spreading out, and in so
spreading creating a pressure against the frail stair-rail, caus-
ing it to give way with a crash that would have caused the
majority of adults to lose their presence of mind ? Who can
blame the children if they did become frenzied, and those
above, in their mad efforts to get down, force those below
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ENTRANCE-HALLS AND STAIRCASES. I13

space of time enveloped in smoke and flame and rendered
useless. The main avenue of escape is thus shut off, and the
occupants of the upper floor are forced to seek an exit by
narrow minor staircases or fire-escapes, if the building is for-
tunate enough to be provided with them.

I have said that I believe it is criminal to build and place
staircases as they are found in the great mass of school build-
ings, for there is not the slightest need of it, nor any good
reason why they should be so constructed. It is simply the
fault of the designer, whose ignorance or total disregard of
the true principles of safe construction as applied to school-
houses causes him to fall into these errors by which hundreds,
yes, thousands of lives are continually jeopardized. Do not
infer that I would increase the expense, sacrifice the conven.
ience of the plan, or render the ease of entry or access to any
part of the building more difficult by arranging the stairways
differently; on the contrary, I would gain decidedly in these
respects, as well as in those of sound construction and safety,
A careful examination of the various plans shown in this work
will, I am sure, convince any one that what I claim is both
feasible and true.

There can be no question as to the desirability of pro-
hibiting the introduction of open or centrally located stair-
cases into any school building occupied upon more than one
floor, and it seems to me that the best way to accomplish
these ends would be by State legislation. If a law were
enacted making it a misdemeanor to build or equip a building
in this manner, committees would be obliged to insist upon
its enforcement, and the architects to govern themselves
accordingly. If I were to draw up a code to regulate this
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possible, and that the stools of these windows shall be at
least four feet from the floor of the landing.

Eighth. That all staircases shall be either fire-proof or
constructed on the slow-burning principle.

Build them with solid walls of common brick if you have
little money, pressed brick if you have more, and glazed
brick if you can_afford it. Where possible, use sawed blue-
stone or rubbed slate, built directly into the walls, for treads,
risers, and platforms, or good smooth castings of iron; if
these are too expensive, hard-wood stairs, made extra heavy,
with the stringers and supports bolted directly to the walls
with expansion-bolts, will answer the purpose. Avoid all
studding, furring, and unnecessary sheathing, and, above all
things, lath and plaster. Some will claim, undoubtedly, that
the theories here advanced cannot be successfully incor-
porated in all classes of school buildings, but I assure you
that in all my practice I have never known of an instance
where I could not have introduced all of the features here
advocated. That it has not always been done in the build-
ings entrusted to me, I am free to admit; but it could have
been accomplished, and the reason for not doing it was
either that [ was so hampered by the committee that it was
impossible, or that I did not have the means to build
properly. By referring to the plates of the larger buildings
numerous examples of staircases constructed strictly upon the
principles here laid down will be found. If you have a
liberal allowance of money at your disposal, use it in making
your building safe and sound, and not in undue elaboration
or senseless decoration. A schoolhouse, to my mind, is a
workshop, or, as the French say, an afelier, occupied for
a limited period only each day for mental labor more or less
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CHAPTER IX.
WINDOWS AND LIGHTING,

PROBABLY more has been written concerning the amount
of light required, and the way that it should be introduced
into the schoolroom, than about any other feature of school
construction. So voluminous and reliable is the data obtain-
able upon this subject, that it would appear almost impossi-
ble that mistakes could occur in this department; but upon
critical examination it is found that the average structures are
little better in this respect than they have been shown to be
in the arrangements of the entrances and stairways. The
generally accepted standard of lighting is that there must be
an actual area of exposed glass surface that shall equal one
sixth of the floor-space of the room; and I believe this to be
ample if it is arranged properly. It has been the custom of
those best posted to introduce the light at the back and left
of the pupils. I have in former years advocated this system;
but from long experience, close observation of rooms in
actual use, and from the opinions obtained from teachers and
pupils who have occupied the rooms, 1 have of late been led
to discard where possible the back light entirely, and rely
only upon that obtained from the left. My reasons for this
I will explain more fully upon subsequent pages. Before
doing this it will be well to consider what a well-lighted room

for school purposes should be. Unquestionably the light
I1g






WINDOWS AND LIGHTING. 121

tionable: and if it were possible to obviate this evil, the
rooms would be far pleasanter and the work of the teacher
much easier.

Second, that large piers or wide spans between the win-
dows not only seriously impede the light, but that the
shadows they cast (as can be seen by reference to Sketch 3,
Plate 27) are so heavy as to inconvenience the pupils to a
greater or less degree.

If you wish to read comfortably, you will naturally seat
yourself before or where the direct rays from the window will
fall upon your book, and not in the heavy shadow of a large
pier. But the pupil whose desk may unfortunately occupy
such a position has no choice, and consequently must study
in a poorer light than his more favored companion.

Third, that the light should be centralized as much as
possible, and that there should be as little obstruction
between the windows as is consistent with sound construc-
tion. If an artist builds a studio, he concentrates his lighting
surface in one space, and would not tolerate piers or heavy
mullions. It is the same in the construction of photographic
galleries, and even in the modern factories; the whole sides
of the structures are practically of glass. In these instances
experience has taught the occupants that the best results can
be obtained by this method of arranging the windows, and the
lessons thus learned can be with adva-ntagﬁ applied to the
schoolroom.

Fourth, the spaces between the windows usually occupied
by blackboards are of little use, and the more the windows
are divided the greater number of spaces of this kind there
will be. If, however, the windows are grouped together on
one side of the room, there are three sides of the room,
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nearly to a sharp edge. It will be readily seen that by this
simple device very little more space is occupied by the sup-
porting mullion or pier than that actually required by the
frames and weight-boxes; in fact, the saving is so great that
six windows can be introduced in the same space which would
be occupied by five, having the ordinary 16-inch brick pier
between them, the expense in both cases being practically
the same.

The strength of the mullions can be regulated by the
thickness of the shell and web, so that, with little or no
change of outside dimensions, they can be used to support
almost any weight. In small frame buildings a similar
mullion can be made of hard wood that will be strong enough
for ordinary purposes.

Schoolrooms shown in the majority of the plans in this
book are constructed with this mullion between the windows,
and they are more particularly illustrated in Sketch 2, Plate
28. Note the size of the shadows cast from these mullions
as compared with those cast from the piers in Sketch 3, and
who will have the hardihood to say that the room constructed
as shown in the latter sketch is not better lighted and a
better room to work in than those shown in Sketches 1, 2,
and 3, Plate 27 ? I hardly believe that any one who carefully
studies the various sketches here shown will contend that a
schoolroom can be well lighted if it simply have windows of
a sufficient size and number placed at random in the walls at
the back and left of the pupils.

About the only valid objection that can be raised to the
massing of the windows on one side of the room is that the
large glass surface will radiate a vast amount of cold in severe

weather, and in this way render the seats occupied by the
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and detail that will be ample to secure harmonious and artis-
tic results.

One other and a very important thing which must be
remembered in figuring the lighting-surface of a room is that
the actual openings through the wall do not represent by any
means the true area of the glass surface. This fact is almost
invariably lost sight of. I am frequently shown rooms in the
best of our buildings where it is confidently asserted that
every requirement as refers to the proper lighting has been

complied with. ‘‘ Notice, please,”’ the superintendent or
principal will say, ** that our rooms, that are 24 X 36 in size,
contain five windows, each 4 feet wide by 8 feet high, a total
of 160 square feet; so we are in excess of the amount needed.’”
This calculation would be perfectly correct if the whole open-
ine were available, but there must be deducted from this the
area of the boxing, frames, and sash, as can be seen by refer-
ence to Sketches 5 and 6, Plate 28. This is very consider-
able, actually reducing the glass-area of each window, as they
are ordinarily constructed, to 23} square feet, consequently
five openings through the wall instead of having a lighting
capacity of 160 square feet have only 1163 square feet, so
that there is really in the room seven and one half times as
much floor-space as there is glass-surface in the windows.
It would be well for the so-called experts in figuring lighting-
surfaces to consider carefully these points, and to remember
that even the size of a light does not represent its actual area
that is exposed. If the seemingly small items were heeded,
fewer blunders would be made.

Deep reveals should also be avoided, and if they are
necessitated by the thickness of the walls, should be cut back

both on the outside and inside, as shown on Sketches 2 and
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master-key; this system will prevent thieving, but it is
expensive and costly to maintain, as the locks are continually
out of order and cumbersome and complicated in operation,
The average scholar, when through with the session’s duties,
desires to get out of the building as quickly as possible, and
when required to descend into the basement, unlock or work
the combination of a lock, is irritated and impatient, and the
chances are that the operation will not be gone through with-
out noise, confusion, and a possible mishap to the lock.
While I have never used this system, it certainly does not
appeal to me, and I should be very loth to make use of it
except perhaps in a high- or normal-school building.

The one or more small rooms connected directly with
each schoolroom are the most common form of cloak-rooms,
and possess decided advantages over methods just described.
The main objection to them is their restricted size (the space
which they occupy being too valuable to be lavishly used),
and, if they are properly constructed with windows, the space
on the outer walls occupied by them could be used to better
advantage. Usually, too, these rooms are hard to heat and
ventilate. Their multiplicity complicates the heating system
badly and adds very materially to the cost of construction
and maintenance. If, however, they are well placed they are
convenient. The principal cause of thieving is removed, as
they are under almost constant surveillance, and the detec-
tion of wrongdoers is comparatively easy.

For a number of years I have made use of the partitioned
hat-and-cloak-rooms placed in the main halls of the buildings,
as shown on the majority of the plans in this work. This
device has been thoroughly described on other pages, and it
is not necessary to enlarge upon it here. :
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of exercising as much as possible. Side walls of these rooms
are best of brick laid with struck joints and thoroughly
painted some light, neutral tint; for the floors I have found
a good quality of half-hard asphalt the most satisfactory; and
for the ceilings nothing is better than ‘‘ stamped metal "' ;
this can be painted to harmonize with the side walls, produc-
ing a light, airy room that is not easily damaged.

For the heat required, I have used successfully return coil-
pipes Aung just below the ceiling; in this position they are out
of the pupil's reach, do not occupy floor-space, and give all
the heat required.

In close connection with the playrooms, if they are
situated in the basement, in our latest building it has been
found necessary to introduce bicycle-rooms. These, it must
be understood, are not intended to ride or exercise in, but
simply for the proper storage of wheels during the time the
pupils may be occupied in the building.

There should be one of these rooms for each sex, and, if
possible, they should be placed near, or in connection with,
the playrooms; that is, when the latter are situated in the
basement of the building. The general construction and
finish of these rooms should conform with that of the play-
rooms; in fact, in some cases, they may simply be a part of
these rooms partitioned off by a heavy wire screen running
from floor to ceiling. Wherever they are placed, they should
be in direct or nearly direct access with the outside; and
there should be arranged, if they are situated above or below
the grade, a suitable enclosed ‘* run,”” up and down which
the wheels may easily be trundled.

Rooms of this kind must be so arranged that they can be
securely locked during sessions; this is absolutely neces-
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as it was dtﬁigned to be run after it has been completed:
they are inclined to be stubborn and exasperating in the
extreme; they will not give either the fire or heating-surfaces
the attention which they require, or regulate properly
the supply of cold air furnished, which varies continually
under our constant climatic changes. To save themselves a
in a certain way and

little trouble the apparatus is ** set
used week in and week out, no matter what the changes in
the outside temperature may be. They cannot in the
majority of cases be made to understand that a good heating
and ventilating apparatus is really a piece of machinery and
must be treated and handled as such, not left to its own
devices. Occasionally men are found who are reliable and
willing; such men in a very short time master the apparatus
in all its details, and by running it in an intellizent manner
secure from it the best possible results with little or no
trouble.

In a certain well-known structure there was a man of this
kind employed as janitor, who for ten years ran the apparatus
most successfully. Under his management the school build-
ing obtained the name of being one of the best heated and
ventilated structures in the country. Suddenly a change in
administration occurred and a new janitor was secured; the
next fall the moment the apparatus was started there was
trouble, which increased to such an extent that about the
middle of the winter some rooms of the building had to be
closed, as they could not be properly heated. My attention
having been called to the matter by an interested friend,
I quietly investigated it, and was quickly convinced that the
entire fault was with the janitor, who was simply letting the
apparatus take care of itself.
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have them plaged as far as possible from the inlet-registers, and
they should be set upon the solidest of foundations, to reduce
their vibration to a minimum. With the suction-fans, which
will presumably be placed in the outlet-ducts at the top of
the building, less trouble will be had; but they should be so
situated as to be easily accessible for oiling and repairs. Of
course power of some kind must be used to propel the fans;
and this means either a small engine in the building or the
use of electricity obtained from the outside. In either case
it will increase the expense of running the building unneces-
sarily, I think, except in very large structures.

It must also be remembered that to properly heat and
ventilate a building a large amount of fuel will have to be
consumed. This fact is too often lost sight of, and after a
plant has been run for a season it is condemned as an extrava-
gant luxury, no matter how well it may have done its work.
A room 27 X 36’ X 13’ contains 12,536 cubic feet of air.
An ordinary cylinder-stove placed in the room will very
quickly heat the amount of air it contains to 70° at the
breathing-level, but to bring into and remove from this room
27 cubic feet of warmed pure air per minute for each of its
fifty occupants means the handling and heating to a degree
sufficient to maintain a temperature of 70° at the breathing-
line of 81,000 cubic feet of air per hour for each room of the
building, or a reheating of all the air the room originally
contained over six times an hour; when these indisputable
facts are thoroughly understood, it will be seen that it would
be impossible to heat such enormous quantities of air unless
there were a large consumption of fuel. I firmly believe that
money used in this way is we// spent and that it is the poorest
kind of economy to attempt to deprive our children of fresh,
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SANITARY ARRANGEMENT. 179

accustomed to our surroundings. That which may be terribly
obnoxious if suddenly thrust upon us is taken almost uncon-
sciously in homeeopathic doses. In fact, so hardened do our
senses become to unsanitary conditions that it is frequently
extremely difficult to make the occupants of a building fully
realize the dangerous conditions with which they are sur-
rounded.

When a designer fully understands these matters, the
danger of placing toilet-rooms under schoolrooms is so forcibly
impressed upon him that he will, even at a sacrifice, arrange
them elsewhere.

Toilet-rooms placed in the wings with a hall or staircase
separating them from the main building are in a much better
position. There is little fear of the direct contamination of
the schoolrooms where they are properly constructed, but it
has been my experience, even when the utmost care had been
taken in the construction and maintenance, that after a series
of years there was more or less odor perceptible at times in
the entrance-halls and staircases, and that no amount of
cleansing or disinfecting would entirely remove it. The
expression ‘‘ at times "' is used advisedly, for under certain
conditions of wind and atmosphere the odors were very
marked, while at others they were scarcely perceptible.
Many times the conditions cited have not been noticed by
the school officials or teachers; or, if they have, have not
been commented upon; but they have annoyed me to such
an extent, especially in those cases where I have tried to take
every precaution and thought I had succeeded, until my nose
ruthlessly dispelled the illusion, that I have about made up
my mind that it is impossible to place the pupils’ toilet-
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on each floor, one for each sex; this means eight separate
rooms to be plumbed, kept in repair, and daily taken care of
—quite a task in itself if it is properly done; the amount of
supply-, vent-, and waste-pipes is largely increased, and the
number of traps, valves, and shut-offs multiplied to an alarm-
ing extent.

The rule of simplicity applies, to my mind, with equal
force to the plumbing as to the heating systems, and I am
just as much in favor of grouping in one instance as in the
other, and believe that more satisfactory results can be
obtained by placing the plumbing in not more than two posi-
tions than by scattering it all over the building.

About the only advantage claimed for the subdivided
system is the close proximity of the toilet-rooms to the
schoolrooms, their consequent accessibility and the little time
that is lost in passing to and from them, If the halls and
staircases are arranged as I have advocated in other portions
of this work, pupils passing to and fro will not disturb the
occupants of the rooms any more in one case than in the
other. This is true when the school is in session, but at
recess or between sessions it ceases to exist. As to the time
spent in going to and from the toilet-rooms, I believe it
makes little difference whether the rooms are situated on the
same floor or two or three stories removed; if in the latter
position, the additional exercise incurred will be beneficial
rather than detrimental to the health of the pupils, especially
to those who are disinclined to take active exercise at recess
time.

My own preference at the present time is to place the
toilet accommodations of the smaller city and suburban

schools in isolated buildings in the yards, as shown on Plates






























CHAPTER XIII.

THE HYGIENIC CONSTRUCTION OF THE BRIDGEPORT
HIGH-SCHOOL BUILDING.*

IN no department of public or private works is there such
vital necessity for a perfect system of hygiene as in the plan.
ning, construction, drainage, and ventilation of our school
buildings. At no time in our lives are we so susceptible to
disease as in our school-days. The rapid growth of the child,
the mental strain that our forcing system of education
requires, and the bad sanitary condition of many homes, all
tend to weaken the constitution at this period, and render it
particularly liable to the contraction of disease. The neces-
sity of abating, as far as possible, and ultimately exterminat-

ing, what is known as preventable disease, has become of

* This paper was originally prepared for the third annual report of the
Connecticut State Board of Health, published in 1879. and was afterwards
reprinted in the report of the Board of Education of the city of Bridge-
port for 1881. Copies of either of these volumes are exceedingly difficult
to obtain. For this reason, coupled with the fact that, even at this late
day, frequent demands are made for copies of the paper, it has been
reproduced intact in this work, with the original illustrations. Plates 39
and 40 show the building as it was designed and erected in 1878-q.
Flates 41 and 42 show the same problem treated in the way [ should
recommend to-day, after the intervening years of experience in school
construction. It has seemed to me that it would be interesting to illus-
trate a problem in this way, and I hope that a careful comparison of the
old with the new ideas will prove of interest to all those into whose hands
this work may come.
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'Buck's Hygiene, has plainly told us what a school building
should be, and the writer has endeavored, as far as lay in his
power, to produce a building that should be a model of its
kind. He has not only labored long and faithfully himself,
but has consulted the leading experts of the country in regard
to the heating, ventilation, and general sanitary arrangements
of the building, and has always received from them their
hearty approval, coupled with the remark: '* We have fre-
quently called the attention of the public, in our articles, to
what a building should be, and we are glad to see at last a
building planned in accordance with our view."'

In all the writer's efforts he has been most aoly seconded
by the Board of Education of this city, and more especially
by the members of the board who comprise the building
committee. They are, to a man, whole-souled, enlightened,
Christian gentlemen, who have the welfare of the public in
view, and although they have been severely criticised and
wrongfully assailed, they have unflinchingly put their
shoulders to the wheel, and worked with a zeal that cannot
be too highly commended to secure for the city a building
that can be pointed to with pride when finished.

The site of the new building is admirable. Situated almost
in the geographical centre of the city, in one of its best
localities, far removed from all noise, dust, or odoss arising
from factories, stables, or the like, being completely isolated
on all sides, having no large buildings or trees to shadow it,
and standing within a few feet of the highest ground within
the city limits, it presents natural advantages that have never
been surpassed, and seldom equalled. The lot has an actual
elevation of 61 feet above the average high water in the

harbor. It has a frontage on two streets of 200 feet, and an






THE BRIDGEPORT HIGH-SCHOOL BUILDING. 199

below the grade of the lot. This, under ordinary circum-
stances, would be considered an objection, on the plea of
dampness, but the floor and side walls have been so carefully
prepared that the rooms situated on this floor are expected to
be the driest in the building.

In the first place, the ground itself is unusually free from
dampness; ample provision has, however, been made for the
removal of all surface-water by the introduction of 6-inch
drain-pipes, laid with open joints, in trenches filled with loose
stone, these stones covering the top of the pipe a few inches,
These pipes run all around the building, just outside of the
foundation wall, and are then carried to the manholes, where
they are connected with the main sewer above the running
trap.

The ground under the floor of the schoolrooms situated
on the ground floor is first cemented 24 inches with the best
Rosendale cement, and then covered with two coats of
asphaltum. This asphalt is put on hot, and not only covers
the entire bottom, but runs up on all outside and inside walls
to the height of the copings, and is then carried across the
top of all interior and exterior walls, forming an impenetrable
protection against dampness. Not only is thé ground floor
and the walls to the height of the coping treated in this
manner, but all outside walls in the building—they are all
covered to their full height and width with two coats before
they are furred. This T believe to be a more perfect safe-
guard against dampness than the common hollow wall.

STAIRCASES.

The staircases consist of four flights; two at either end of
the building. While being convenient and easy of access
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the main halls, which are spacious, and which are to be
heated and ventilated in the same manner as the schoolrooms,
have been placed the hat-and-cloak-rooms—two for each
schoolroom. These rooms, instead of being lathed and
plastered in the usual manner, are simply partitions of ash
8 feet high, entirely open at the top, and so arranged that
only the supporting posts run down to the floor. The por-
tion of the partition between the posts is kept 4 inches frem
the floor, giving a free circulation of air throughout these
rooms. Damp or uncleanly clothing hungein these rooms
during the session, instead of being filled with the foulness
arising from confined atmosphere, will become purified by
the constant circulation of pure air,—the impure air being
disposed of through the main-hall ventilators.

LIGHT.

All eminent writers on school hygiene have called atten-
tion to, and dwelt with much stress upon, the importance of
abundant light properly distributed in our schoolrooms.
That the light should come from the left side and be intro-
duced at nearly right angles to the floor-line is an established
rule among those versed in school matters. Upon the actual
amount of glass required by each pupil, authorities differ.
Dr. Lincoln states that the size of the windows, taken collec-
tively, should equal at least one sixth of the floor-space.
Cohn, the German writer, requires one fifth, or 30 inches to
the foot. Some of the highest authorities require from 300
to 350 square inches of glass for each pupil; this coincides
very nearly with Cohn, but Dr. Lincoln does not consider
that, in our schoolrooms, which have a greater depth than
those referred to by the above-mentioned authorities, the
amount mentioned by them is enough.
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their extreme capacity. It is to be hoped that no teacher
will be burdened with more than 44 pupils, although I have
based my calculations on a larger number.

THE WATER-CLOSETS AND THEIR CONSTRUCTION.

The demands of modern civilization require that we pro-
vide, either within our school buildings or in close proximity
to them, water-closets for the use of the pupils. There can
be no doubt that much harm is done to children, in many
schools in our State, by the bad sewerage and careless
arrangement of water-closets. It has been said that privies
placed under the same roof which shelters the school should
not exist for a moment. I do not consider that this rule
should be simply applied to privies, but that the groups of
water-closets which are required in all our large schools should
come under the same head; they should in no case be placed
directly under schoolrooms in the basement, as contamina-
tion will surely follow sooner or later. They should be, if not
wholly, at least partially isolated from the building, and those
for the boys removed as far as possible from those for the
girls. The teachers’ water-closets can, I think with safety,
be placed in the building, that is if they are carefully venti-
lated; these water-closets will be used understandingly and
are not liable to become unwholesome; but the pupils’ closets,
even with the most careful watching, are liable to become
foul from the habit so prevalent among children (I wish I
could say that the habit was confined to children alone!) of
making the closet a common receptacle for all kinds of
garbage.

In the Bridgeport schoolhouse (see Plate 43) the closets
for the pupils have been placed at either end of the building
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being heavy with impurities, remains at the bottom, becom-
ing constantly more contaminated., There is no doubt a
certain amount of radiation or mixing going on, but the great
bulk of the pure, warmed air entering the room takes the
short cut across it and up the ventilating-flue, as shown in
Fig. 2, Plate 43. This action of the warm air occasions, as
may be readily seen, an enormous loss of heat, without
accomplishing the very points aimed at, the utilization of
every particle of heat before it is allowed to escape, and the
thorough mixing of the pure incoming air with the air already
in the room. If any one doubts the correctness of the action
of air as herein described, let him fill the incoming flue with
smoke, that can be readily seen, and watch its course as it
enters, flows upward and outward, and see where the great
mass of it goes. The dotted lines on these sketches indicate
the breathing-point of a person sitting.

It may be well to explain that in these experiments the
outlets have been at least fwice as large as the inlets, and
that there has always been heat in the outgoing flues to pro-
duce a strong up-current, as I believe this to be the enly sure
way to produce a constant outward flow of air. In Fig. 3,
Plate 43, the outgoing flue is in the same position, but the
incoming flue has been raised about two thirds of the way
toward the ceiling. In Fig. 4, Plate 43, the flues have been
placed on about the same level, but with no better results.
In Fig. 5, Plate 43, the outgoing flue has been placed at the
floor with the results shown in the sketch. In Fig. 6, Plate
43, both flues are at the floor level, with better results than
have yet been obtained, but still far from satisfactory. [

have thus tried to show the general action of incoming and
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water-tight and have a drip-pipe running down to the boiler-
room, so that in case of a leak no damage may be done to the
building.

The boiler-room floor is sunk some 6 feet below the level
of the ground floor to insure a drip of all return-pipes from
the coils. The cold-air inlets are on four sides of the build-
ing, the openings being about 8 feet from the ground; these
inlets are connected so that, whatever way the wind may be..
a supply of pure, cold air is always assured.

I have thus far spoken only of winter heating and ventilat-
ing; for summer ventilation I believe there are no better
inlets for the air than the windows. There are many devices
that may be arranged in them that are simple and effective.
It is not necessary to describe them here. The outlets, how-
ever, need a brief description; it is intended not only to use
the outlet under the platform, but by a simple device the
incoming register for warm air in winter is made to connect
with the main outlet in summer, so that two outlets are pro-
vided during the warmer months. The up-going current in
the ventilating-shafts is maintained in summer, as well as in
winter, by heat; there being placed at the bottom of each
shaft a stove, which is to be used constantly when the boilers
are not in use, insuring an equally strong up-current in winter
as in summer.

I would say in conclusion that many interesting experi-
ments have been made and important facts established.
These experiments have principally been made with a model
of about one sixth the capacity of the schoolraoms. They
have always resulted most satisfactorily, and have proved to
the writer the correctness of the principles herein advanced
against the objections commonly raised that heat brought
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The very salvation of the child in those days was the
small amount of mental labor, and the vast amount of physi-
cal exercise required of him. The state of the community at
that time required that it should be so, while in our day it is
exactly the reverse. It is as absurd to compare the school
system and buildings of those days with what is now required
as it would be to put the ancient stage-line in competition
with the railroad.

Third, penurious and short-sighted economy in the appro-
priation of small sums for the construction of buildings.

The average parents will cheerfully provide their children
with suitable, and often expensive, clothing; will indulge
them with costly toys; obtain for them teachers in music,
drawing, etc.,—all without a murmur. But should there be
a special tax levied to help pay for a new school building, or
should they be asked individually to contribute a certain sum
for that purpose, you will usually find them as stingy and
close-fisted as misers.

I put it to any thinking man or woman,—which would be
most beneficial to children, money spent in useless toys that
please for the moment only, or the same sums invested in the
construction of healthful schoolrooms in which they may
pursue their studies ?

In nine cases nut of ten, where first-class p'mfessinnal
talent has been secured by a committee to advise and assist
in the planning and construction of new buildings, this talent
is so hampered by the meagreness of the means at hand that
it is impossible to improve much upon what has already been
done. Should a request for an additional appropriation be
taken before a public meeting, there will be a tremendous

outburst of popular indignation, and the useless waste of
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tion and practical convenience. The details are simple and
within the range of ability of the ordinary village craftsman,
it being my firm belief that any New England town has home
talent enough to construct, under proper guidance, buildings
that will embody all that the most exacting exponent of
school hygiene may require.

SITE.

The selection of a proper site is of the greatest impor-
tance. A lot with an area of an acre will be large enough for
a one-room building. While being handy and easy of access,
it had better be sufficiently isolated to be unobjectionable to
surrounding property owners. It should have, if possible, a
southern exposure, be entirely free from dampness, and far
removed from stagnant water, or low, marshy ground. Blind
drains must be introduced for the drainage of any portion
that may be springy, and for the removal of surface-water.

As no public system of water exists in most of our
suburban towns, we shall probably be forced to depend upon
a well for the supply. This should be situated near at hand,
so that water may be pumped from it into the building with-
out difficulty. A force-pump arranged with a two-way con-
nection should be conveniently placed in the building, and
some simple pump in the yard. The ** two-way cocks " will
enable you to draw water directly from the well, or pump it
into a tank in the upper portion of the building, from which
it can be drawn for the use of closets and bowls. A good
windmill placed in some convenient position will do this
pumping admirably; it will require little or no attention, and
may be so treated as to be a picturesque feature of the land-
scape (see Plate 38). In connection with the exposure, I'
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still, metallic shingles. These are now made in large quanti-
ties, and are rapidly growing in favor; they form a durable,
ticht, and light roof of pleasing appearance, at an expense
not greater than that of first-class slate. Some of the com-
position roofs are very durable, if well laid, and have usually

the merit of cheapness to recommend them.

THE FLAN.

The first thing to be considered by the designer is the size
and arrangement of the entrances, classrooms, principal’s
rooms, etc., and their connections with the schoolroom proper.
The entrance must be handy and easy of access, the hat-and-
cloak-rooms convenient, and so situated as to have direct com-
munication from either the yard, playground, or schoolroom.

The water-closets for the girls and boys, while being per-
fectly isolated from each other, should be so situated that the
children will not have to leave shelter in cold and stormy
weather to reach them.

A good, dry basement should always be placed under the
entire building. 1 cannot too strongly condemn the practice
of building only trench walls, or setting the building on piers
close to the ground, from whence the dampness is transmitted
to the building. By the use of the basement a playroom is
obtainable, where delicate children can exercise without
exposure, and in stormy weather the pupils are not confined
to one room during the entire session. No school building is
complete without a playroom, and its introduction should
always be insisted upon.

The parallelogram form of room, while not arbitrary, is
probably the most satisfactory; although at times this form
may be varied or departed from with advantageous result,
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however strongly I might urge their use, it is not absolutely
essential that they should be employed to produce a building
based upon the same plan, and containing the same floor-
space and cubic contents as the one just described; it is
perfectly feasible to construct any of the designs herein pre-
sented entirely of wood, both exterior and interior. It is in
the methods of construction usually employed that I do not
believe; and I shall endeavor now to describe a building con-
structed upon what I consider correct principles and em-
bodied in the designs presented.

FOUNDATIONS.

Great care should be taken with this part of the work, as
any settlement will cause cracks and injuries to the structure
which it will be almost impossible to remedy. Heavy footing-
stones must be placed under all walls. The walls themselves
should be laid in half-and-half lime and cement-mortar, with
heavy bond-stones running through them once in every six
superficial feet. Where basements are used as playrooms,
the inner surface of the walls is to be faced with brick, laid
with close-struck joints; this surface to be painted with two
or three coats of pure lead and oil, either in white or some

light neutral tint.

UNDERPINNIRG.

At the grade level, on top of foundation walls, there
should be laid a bluestone coping, 4’ X 12", this to project
one inch over foundation walls; the underpinning is built from
this coping, and should be rock-faced, random rubble, laid in
black mortar, with one inch draft-lines at angles and around

all openings.
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In seating, 1 believe in the single desk. While it takes
up more room, it is much better for the child in many ways,
and the teacher has better control over the school. Each
child should be given all the floor-space possible, and there
should be a free circulation of air all around him.

I would say a word just here concerning the modern
school desk. While there is an unlimited number of patent
desks before the public, neat and even elegant in style and
finish, I do not know of one in which the seats are even com-
fortable; the backs are concave where they ought to be con-
vex, and wvice versa,; the seats are usually too high, and their
shape is such that only monstrosity would fit them; it is a
shame to force any child to occupy, day after day, chairs so
ill adapted to the requirements of health and comfort. I am
glad to be able to say that, under the direction of the ener-
getic Board of Education of the city in which I write, a large
New York firm have undertaken to manufacture desks and
chairs for their new school building, designed upon a
common-sense principle, combining simplicity, utility, com-
fort, and elegance.

WATER-CLOSETS, ETC.

Whatever care may be taken in the construction of other
parts of the building, the structure,. so far as its healthful
usefulness is concerned, will be a failure if the sanitary
arrangements are neglected.

I am aware that it is an uncommon occurrence to find
water-closets in any school building outside of a city. Privies
situated in the yard are considered sufficient. They are
usually poorly built, and are only accessible by exposure to
the weather, and are anything but elevating to the morals of
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described. That portion of the floor upon which the hoppers
stand should be of dark-blue slate, about 2 feet wide and 2
inches thick. The hopper should be firmly bolted to the
slate with brass bolts, an outlet being cut through the slate
for the mouth of the hopper. There should be a slate parti-
tion between each hopper about 6 feet high, 2 feet broad,
and 11 inches thick. A light metal frame and capping should

hold this in position. The seats should be of wood, resting
on cleats that should be bolted through the slate partitions,

The urinals may be simply slate troughs with backs of the
same material, or the individual porcelain urinals that are in
common use.

A marble wash-bowl should be provided in each dressing-
room, and drinking-water pumped directly from the well.
The hoppers should be of white porcelain exposed to view.
The soil-pipes and traps should run out of the building as
quickly as possible, and be easily accessible for inspection at
all times. It is well to paint their outer surface white, as
any leak or escape of gas quickly causes discoloration and is
at once detected.

The utmost care should be taken in the ventilation of the
traps, pipes, and drains, as, however costly the fixtures may
be, unless they are properly ventilated they will be objec-
tionable.

As no public drainage is likely to exist, a cesspool will
probably have to be used for the reception of sewage. Let
this be removed as far as possible from the building, and
placed in some remote, unfrequented corner of the lot. By
all means use a tight cesspool, and do not on any condition
use the leaching cesspool, as it is impossible to tell what
course may be taken underground by the filth discharged
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of the cold air to the radiating-surface, which should not be
placed in one mass, but subdivided into at least three sec-
tions, having one main supply-pipe, with branches con-
trolled by gate-valves for each radiator. By this arrange-
ment, one, two, or three sections may be used at pleasure,
and the supply of air, while remaining always the same, is
raised or lowered to the temperature required by the turning
of a valve.

The cold-air ducts should be of brick, laid close-jointed in
cement, protected at the outer opening with a register-plate
or coarse wire netting. The supply of cold air should always
be taken at least 6 feet from the ground, and should flow as
directly as possible to the heating-surface; the flue should be
provided with a damper by which the flow of air may be
regulated.

I have not as yet given the size of the incoming and out-
going flues for a room of the capacity of the one here pre-
sented. This depends much upon its length. The longer
the flue, the greater the velocity of the flow of air through
it; consequently its size may be reduced in proportion to
its length. The flues in question are about 12 feet long;
according to Montgolfier's formula, a flue with a capacity of
2% feet square, 12 feet long, will discharge into a room,
allowing 30° difference in the temperature, 750 cubic feet of
air per minute, or 45,000 cubic feet per hour. Two flues of
this capacity will introduce go,000 cubic feet each hour, which
is slightly in excess of the amount actually required, but it is
better to increase rather than diminish the supply. The in-
troduction of this air will change the atmosphere at least six
times each hour, rendering it perfectly healthful at all times.

It is safe to assume that, for rooms of the size here shown,
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pipes. In the basement rooms these should be hung from
the ceiling, and be of sufficient quantity to allow 1 foot of
heating-surface for every 60 cubic feet of air. By hanging
these pipes from the ceiling they will be out of the way, and
the heat will be where it should be, at the top of the room.
They may be bronzed over, and will not be unpleasant to
look at. The outlets for these rooms should be, as in the
schoolroom, large and at the floor-level. The teacher’s room
should have a small direct radiator.

The position of the boiler is clearly shown on the plans.
The make should be decided by the architect employed by
the committee. There are so many first-class boilers in the
market that with ordinary precautions a suitable one may be
obtained; only insist upon a large size, and ample grate-
surface. :

I have not spoken of other methods of heating in this
article, for the reason that I consider steam the only suitable
one for school buildings. The best of the hot-air furnaces
are abominable, and stoves are equally as bad; in the use of
either you are debarred from securing even a moderate sup-
ply of fresh warmed air. The small amount that it is possible
to obtain has all the life burned out of it by contact with
overheated surfaces, and enters the room usually laden with
gas. The supply of air should always be large, but in no
case overheated. The volume introduced should be relied
upon to maintain a pleasant temperature. The use of stoves
or hot-air furnaces will not permit of this, and for this reason,
if for no other, they should be banished from school struc-
tures,

I have thus far spoken only of the heating and ventilating
of the rooms during cold weather. For that portion of the
























CHAPTER XV,

THE PLANNING AND CONSTRUCTION OF SCHOOL-
HOUSES.*

Some years ago I was employed by the Board of Educa-
tion of a certain city to examine a large schoolhouse and
suggest, if possible, some way of improving the heating and
ventilation of the structure. While engaged upon this work
my attention was for the first time forcibly directed to the
evils that exist in the majority of modern school buildings.
In my professional career up to the time of which I speak, 1
had never been called upon to design a building that was to
be entirely devoted to educational purposes; in a general way
the requirements were known to me, but no special thought
or study had been given to the subject. In the present
instance, however, I gave the matter my undivided attention
and carefully searched not only home but foreign authorities
for reliable data that would instruct and enlighten me.
Existing structures were examined; superintendents, princi-

pals. and teachers were questioned as to their experiences and

e ———

* The following pages originally appeared as a series of articles which
were written for and published in Architecture and Building during the
yvear 1886, They have long since been practically out of print, and, as
there is a constant demand for them, it has been deemed wise to republish
them in this work ; they have heen rewritten and reillustrated, and a
chapter on city schools added. In their present form they fully embrace
the theories that have been advanced in other portions of the work.
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and as there are several distinct classes that come under
this head, I shall, for convenience’ sake, divide them as
follows:

First Class.—The normal school, and buildings devoted
entirely to the use of what is known as the ** high school.”

Second Class.—The buildings devoted to both high and
grammar schools, and grammar-school buildings containing
from twelve rooms upward.

Third Class.—The grammar school proper, containing
from six to twelve rooms, and the combined grammar and
primary schools, containing from three to six rooms.

Fourth Class.—The village or district school, containing
from one to three rooms.

I shall discuss these various classes, beginning with the
last here enumerated; in other words, the first illustrations
and descriptions will be of the fourth-class structure, which
will be succeeded in regular order by the various classes,
until the first is reached and included.

A public schoolhouse differs in many ways from other
buildings; no matter in which class it may be placed, it is
essentially a working building, although its working hours are
short. The ordinary school sessions are from nine to twelve
and from two until four, allowing thirty minutes before and
after each session for those who voluntarily come early and
are involuntarily detained; therefore, out of every twenty-
four hours there are seven that the building is being used and
seventeen in which it is practically deserted.

In the seven hours that it is in use there are crowded into
far too limited a space children from every class in the com-
munity; it is, in fact, a heterogeneous assemblage, gathered
together for one purpose; for the time being it is expected
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ably remember how agreeable it is to hold a whispered con-
sultation on the platform before a gaping roomful of pupils,
or how satisfactory a téte-a-téte is in an uncomfortable hall
where the visitor, perhaps after a long walk, is obliged to
stand, and the teacher, holding the schoolroom door ajar,
peeps anxiously into the room every few seconds, in the hope
of catching an unfortunate urchin in some misdemeanor. If
the superintendent, committeemen, or school visitors call,
they have to go through the same manceuvres; if a pupil has
been especially refractory and has been in some malicious
mischief that renders it necessary for him to be brought
before the committee in the presence of the teacher and
perhaps the parent, would not the schoolhouse where the
trouble occurred be the proper place to investigate it, and
that, too, during school hours, so that other pupils could be
«called upon if required ? Is there any place provided in the
ordinary schoolhouses where such an investigation could be
carried on ? Again, in the case of punishing a pupil it has
either to be done after school hours or before the whole room,
unless some place of retirement is provided.

Teacher's rooms, situated as those shown in the plans
under discussion, can be used for all the purposes mentioned
above and for many others; and they are equally useful for
recitation-rooms. When they are placed where indicated on
some of the plans, there might be introduced, in the wall, back
of the platforms, sashes of moderate size, glazed with clear
glass, which would enable the teacher to keep a general
supervision over both rooms, no matter which one she might
be in; these sashes can be arranged to slide so as to obtain a
free circulation of air in summer, and could have a neat
curtain to screen them when desirable,
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tilate them, and yet there are no rooms in the building,
outside of the water-closets, which are more liable to be offen-
sive. The hat-and-cloak-room of a large public school is not,
at its best, particularly agreeable, and when the outer gar-
ments of a score or more of pupils, gathered from all classes
of the community, are saturated with moisture, hung closely
together and permitted to steam hour after hour in a close
atmosphere, an effluvium is thrown off which, while not as
objectionable as sewer-gas, is sufficiently so to be extremely
disagreeable and unhealthy.

In some schools a large room or rooms in the basement is
used for hanging hats and cloaks, the garments of two or
three hundred pupils being gathered together. This method
is open to several serious objections; more or less thieving is
bound to occur, as the pupils of the several rooms in the
building are not always dismissed at the same time, and those
pupils who go out first have access to all the garments; when
the pupils are all dismissed at the same time there is apt to be
a great deal of confusion. Where there are so many garments
gathered together there is also great danger of the transmission
of epidemical diseases. It may be said, in answer to the first
objections mentioned, that monitors would prevent thieving
and preserve order. They might, in a measure; but an urchin
who is through with his tasks for the day and has only to
cross the threshold to be free is rather an unruly subject,
and when you come to multiply him by fifty or a hundred, it
can readily be seen that the monitor’s duty is no sinecure.

Every one will admit that hat-and-cloak-rooms should be
well lighted, carefully heated, and amply ventilated. In
some of the accompanying designs hat-and-cloak-rooms of
ordinary construction are shown, although special provision






9

2

MODERN AMERICAN SCHOOL BUILDINGS.

e BONRY T

OHITING WO FdaHL

= G,
....r._.-._..-.l”H.. Ty,

-
e D

[, Iﬂﬁ!ﬂr-ﬂ...ﬂ-:.l-....:.rr.:. Lo 2 _._..ﬂ.
%

- b
oy C
L=

e

TR e

.._E_u_m

16 3vd












PLANNING AND CONSTRUCTION. 203

modation offered. The majority of those that I have exam-
ined have been so poorly built, or were in such a dilapidated
condition, as to be almost untenantable in cold and stormy
weather, even for the short time required for the calls of
nature. These miserable shanties, devoid of the simplest
comforts, besmeared with nastiness, adorned with obscene
scrawls, cannot but be injurious to the morals of the children.
No parents, could they see these places, would wish to have
a carefully reared child frequent them, but there is no alter-
native. No matter how repugnant to delicate sensibilities
these teeming monuments of filth may be, children are forced
to use them day after day, and it is no wonder that their finer
instincts are blunted, their modesty corrupted, and the seeds
of sensuality and vulgarity sown.

In all seasons and in all weather a child leaves the school-
room and crosses the playground to these privies. In winter,
when the schoolroom is at a temperature of 70° or more, the
sudden change from a warm room to a cold outbuilding is
enough in itself to be dangerous to the strongest and most
robust, and yet thousands upon thousands of children are
every day during the winter subjected to this exposure. In
warmer weather the conditions are not much better, for, while
the frosts of winter are almost unbearable, they still have the
power, by freezing, of reducing the stench so that it is not
particularly objectionable; under the stimulating influence of
heat these beds of pollution are worse in many cases than the
foulest pigsties.

Reader, do you think that this picture is overdrawn, or
that the statements here made cannot be substantiated > If
you do, will you take the trouble to investigate for yourself ?

Let no false modesty deter you, but go to these places,












PLANNING AND CONSTRUCITION. 297

placing the closets where 1 have indicated on the plans.
Their proximity to the schoolrooms is likely to be severely
citicised, and any attempt to make these rooms something
more than uncomfortable necessities will be met with strong
opposition. Squarely in the face of all such antagonistic

 sentiments, I do maintain that whether earth- or water-closets

be used, they should be under the same roof as the school-
rooms, or so connected with the building that a child will not
have to leave cover in passing to and from them. If closets
and urinals are properly constructed and carefully ventilated,
I can see no reason why they should not be placed near the
school building; they can be isolated enough so as not to be
any more objectionable than they are in any large dwelling or
office building. No matter where they may be placed, they
require constant care; they will not run themselves, as seems
to be the popular idea. We do not expect this of any other
piece of machinery, and a modern water-closet is a mechanical
contrivance operated under the most unfavorable conditions.
Such being the case, ought we to expect to obtain satisfactory
results unless vigilance and care are used ?

The rooms in which the water-closets are placed should
be light, cheerful, and, if possible, sunny. Let the finish of
the room be neat and appropriate, and everything about them
tend to enlighten and elevate the morals rather than to
degrade and pollute them. The feeling that the closets
should be placed in some remote corner that is not good
enough to be used for anything else, and that a child in going
to and from them must skulk along as if he were doing some-
thing to be ashamed of, is all a mistake and should not be
countenanced. I believe in modesty and decorum as much

as any one does, but I do not tonsider it necessary, in order
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used, let there be nailed strong cleats, and on these cleats lay
a rough floor between the joists; upon this floor, which should
be low enough to admit of it, lay common bricks on edge and
grout them in cement. The top edge of the bricks should
project about one quarter of an inch above the floor-joists,
and the cement when floated up will not only cover them but
will fill all crevices between the bricks, forming, when it has
had time to harden, a perfectly solid floor. On top of this
put down a heavy coat of asphaltum, and you will have, at a
reasonable cost, a floor that will answer all purposes as well
as one that would cost three times the amount.

The side walls should be of brick; enamelled are the best,
but common brick may be used, in which case they may be
painted with several coats, as they are too porous for this
purpose unless they are painted. As to the ceilings, they
will be more fully described in other portions of this work.

There are many good water-closets to be had; the author
prefers those made entirely of porcelain, cast in one piece and
fed from a service-box. They should be set directly down
upon the asphaltum floor before described, and nof cased up.
The partitions between the several closets, in the smaller
schools, may be of any close-grained hard wood—cherry or
maple I think as good as any. The seats may be of the same
material, supported on cleats screwed to the partitions. It
is well to make the partitions themselves about 8 feet high
and cap them with a neat rail, housed down over them. This
rail should run across over the doors in front and will help to
steady the partitions. A similar strip should be screwed to
the floor for the lower edge of the partitions to rest in. The
doors do not need to run to the floor; in fact, it is better to

have from 6 to 8 inches of space beneath them; they should
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be light, and so hung that they will not clash against each
other when in operation. Let them be finished in the natural
wood, that is to say, filled with some good filler and then
varnished. This will give a harder and better surface than
any other way, and is more cleanly and pleasing in appear-
ance,

As to the urinals, I have used slate backs in some cases,
bolted to the walls with brass bolts; slate floors and troughs
of the same material, supported at the required height on
brass brackets. Water was supplied through a perforated
galvanized-iron pipe, placed under a slate cap above the back.
This pipe was so arranged that when the water was turned
on, which should be during the time that the building was
occupied, a constant flow of minute streams completely wetted
the back. In this arrangement there were no partitions
forming individual urinals, although they might have been
made by using slate slabs bolted to the bricks and floor.
After trying several methods, however, I am inclined to give
the preference to individual, all-earthenware, Bedfordshire,
lipped urinals. If these are used, it is better to bolt them
against a slate or marble back, and to have a slate floor
properly dished under them. It is also well to have some
kind of a partition between them, as it prevents crowding. 1
have seen a light cast-iron screen of good pattern used, which
seemed to answer the purpose. This was firmly screwed
against the slate back and did not extend to within a foot
of the floor. If these screens are kept properly painted, so
as te prevent rust, they would seem to be all that is necessary,
and they have the advantage of being cheap. The only other
materials fit to use are slate or marble; of these marble is far
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the best—in fact, there is nothing so good, for use in and
about water-closets and urinals, as polished white marble.

Its expense, however, will prevent its general introduc-
tion, which is to be regretted. Slate answers the purpose
very well, and, considering all things, is the most available.
When it is possible it is better to make the back, partitions,
and floor immediately under the urinals entirely of slate. It
is not necessary to have the entire partition run to the floor;
indeed, I should prefer to have only the outer edges run
down, for strength, and let the space between be cut out to
the height of a foot or 18 inches, in a circular form, to admit
of thorough washing and scouring of every part.

Water-closets and urinals constructed as I have described
will not be objectionable in any building, provided proper
care is given to them.

On Plates 59, 60, and 61 are shown a four-room building
of brick. By referring to Plates 24, 25, and 26 a building
of the same size of a different style will be found.

PLAYROOMS.

No matter how small or unpretentious a schoolhouse may
be, it should never be constructed without a cellar. Build-
ings set on piers, or built only with trench walls, are unsuit-
able for school purposes; dampness cannot be avoided in
structures of this kind, and a damp schoolroom is one of the
worst places in which a child can be placed. A dry, well-
lighted basement or cellar is as essential to a well-planned
schoolhouse as are the heating, lighting, or sanitary arrange-
ments. The cellar must extend under the whole of the build-
ing, and not under a small portion only, as is frequently
found. The extent of such a cellar will be sufficient to
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which they are deprived during prolonged storms; then it is
that all the time possible and consistent with school duties
should be passed in the playrooms. Boys will take more
kindly to these minutes of recreation than girls, and there are
usually much better provisions made for them. Take, for
instance, our institutes, colleges, and universities devoted
to the use of the sterner sex. Connected with them will
always be found grounds devoted to the use of all kinds of
outdoor pastimes, fully equipped gymnasiums, facilities for
boating and many other healthful exercises. On the other
hand, the same class of institutions, with one or two notable
exceptions, that are devoted to the use of the gentler sex are
entirely devoid of any such facilities; even if they were pro-
vided, I am not sure that the rules and regulations of our
** finishing '’ seminaries would allow a young lady to make
free use of them. In the first case, a certain amount of
physical exercise is considered necessary and is encouraged by
the faculty; in the second, the necessity is not admitted, or,
if so, is ignored. Can it be that our girls are stronger and
better able to withstand the mental strain of studentship than
our boys? Are they so constituted that they require no
physical exercise ? 1 think not, nor will any physiologist
assert that such is the case. What is true of the young ladies
of the seminaries is equally so of the girls of the high and
grammar schools. They are usually so impressed, just at this
age, with their own importance, and are so afraid that if they
indulge in a little healthful play they will be lowering their
dignity, that they completely ignore that which is so vitally
important to their physical well-being. The fault lies not
wholly with the child in this matter; teachers and parents are
alike inclined to repress an exuberant spirit, being fearful that
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durable, and, while not so smooth as asphaltum, are not too
rough for use; their only serious drawback is a fine dust that
arises from them, caused by the disintegration of the cement
under constant use. This dust gets into the eyes and lungs
and is disagreeable, if not unhealthy. This objection can be
more forcibly urged against pure cement floors, and I think is
the only good reason why they cannot be used. It might be
possible, under certain conditions and by the admixture of
some other material, to produce a cement floor that would
not disintegrate. I understand that there are several patents
of this kind, but I know nothing practically of their worth.
Whatever material may be used, the floors should be slightly
dished or slanted toward a common centre, where a heavy
bell-trap can be placed, connected with a drain, This drain
must be carried into a blind drain somewhere away from the
building. On no condition is it to be in any way connected
with the sewerage system of the building. By arranging the
floor in this way it can be thoroughly washed down with a
hose once or twice a week, which will be of great benefit from
a sanitary point of view. Wood I do not consider suitable
for a playroom floor, for it necessitates a heavy cement under-
floor on which are placed sleepers to carry the wood floor.
This leaves a continuous row of spaces under the top floor,
which are sure to become highways for all kinds of vermin,
and there can be no such washing out of this room as in the
former cases.

Let there be as many windows in the playroom as the
proper construction of the building will allow. It is well to
have them so arranged that they can be easily opened or
closed, as these rooms must be thoroughly aired both before
and after occupancy. When it is possible, even in stormy
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weather the windows on the ‘‘lee’’ side of the building
should be left open, the object being to have the children
take their exercise as much as possible in the outside air with-
out being exposed. It is worse than useless to send pupils
out of a schoolroom into a musty, unwholesome basement.
What they want is pure air and plenty of it, and a complete
change of air and temperature is essential to secure good
results. The playrooms need not be heated to the degree
that we find necessary in the schoolrooms; a temperature of
from 50° to 60° is all that is required, and the pupil should
understand that during the few minutes allowed for recess he
is expected to take as much exercise as possible. No seats
are needed in the playroom—in fact, it is better not to have
them, as the scholars sit and lean over desks enough in the
schoolrooms. During recess let them strive in every way to
relax and invigorate the brain and muscles, which have
become wearied by study and confinement. This is what
recess is for, and why I advocate a playroom in every school
building, so that, no matter what the weather may be, bene-
ficial exercise may be had at stated times during every day of
school life.

Plates 62, 63, and 64 show an eight-roomed building with
the toilet-rooms in the basement; by referring to Plates 2o,
21, and 22 an eight-roomed building will be found with toilet-

rooms on each floor.

STAIRCASES.

It is a general custom among architects to make a special
feature of the staircases, particularly in the larger buildings:
and many beautiful examples of their skill in designing can
be found in some of the recent large school buildings. There
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is always a strong temptation for an architect to do this, for
in no department of interior work can more taste and skill be
shown. There is nothing that I admire more than a noble,
well-lighted staircase, leading up through a building, and I
am loath to deprive myself of this chance to beautify a school
building with handsome, well-studied newels, rails, and
balusters, and yet I believe they should all be abolished. I
have said in a previous chapter that the majority of staircases
were dangerous, and I reiterate it here. To better illustrate
my meaning, let me call your attention to the terrible calamity
that occurred on February 20, 1883, in the Roman Catholic
school of the Most Holy Redeemer, situated on East Fourth
Street, in the city of New York. The registered attendance
at the school at this time was goo, the pupils ranging from
four to fifteen years of age. The Sisters of Notre Dame had
charge of the school, and are said to have been very careful
with the children, having taken great pains to instruct them
in a * fire-drill.”” In spite of this, in the middle of a winter’s
afternoon, in the most populous city of the Western Hemi-
sphere, in a city that boasts of the finest and best-equipped
fire department of the world, in a building which hundreds
of people were passing every hour, there occurred a slight
fire—so slight that the firemen had no trouble in mastering it
in a few minutes with the use of but little water—and yet
within an incredibly short time after the alarm was given
fifteen children lost their lives. Not one of these lives need
to have been sacrificed had the staircases been properly con-
structed. Should not such a terrible disaster as this teach us
that something was radically wrong in their construction ?
Do you wonder that I claim that the staircases are many
times ' dangerous,”’ when I tell you that there are hundreds
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merable calamities in crowded public buildings, churches,
theatres, and schools should have taught the public the con-
ditions that make a panic-stricken multitude of human beings
so dangerous to itself. It should be a /aw that ample means
of exit should be provided for just such emergencies.

Of what use was the careful training in a fire-drill by the
Sisters of Notre Dame of the goo children entrusted to their
care, when these same children were confined in a death-trap,
out of which they could not have escaped under the most
favorable circumstances, in regular marching order, in less
than ten or fifteen minutes ? Of what use, I say, is a fire-
drill under such circumstances, and what is the use of saying
that children or any one else can be controlled when we know
that self-preservation is the first law of nature ? Under the
excitement and fear that such a scene brings on, the majority
of people become so frenzied that, for the time being, they
are transformed into imere brutes. Better far than all fire-
drills is a broad hall and a wide staircase. Better far than
money spent in exterior show is a plain building with fire-
proof floors and staircases. No one can dispute the sound- :
ness of this reasoning; and yet an elaborate and showy
exterior will often be selected by a building committee, when
real worth and intrinsic merit are concealed under a humble
garb.

Let the side walls of school staircases be of enamelled
brick (either the imported ones or those made in Philadelphia
are the best) and you will have a surface as smooth and hard
as glass. These brick can be obtained in a variety of tints,
and when properly laid in Portland cement they make the
most satisfactory and durable wall that I know of. No
wainscot is required, although one can be laid of chocolate-
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forms and treads should be finished with a checkered pattern
to prevent slipping, although even with this precaution it
will wear smooth under use and become slippery and danger-
ous, which is not the case with stone steps. Wood can be
used for treads where there are brick walls, although I much
prefer any of the first-mentioned materials. It is much
cheaper, but cannot be made fire-proof; but, with the walls as
described, wood stairways can be so constructed as to be very
slow of combustion, and when all the heating apparatus is
placed in the centre of the building and the stairways at the
extreme ends, as I have shown on the plans of the larger
buildings, there can be little danger of the fire getting so far
along as to block both staircases at opposite ends of the build-
ing at the same time,

It is better, however, not to take even this risk if it can
be avoided, but adopt at the outset imperishable materials.
It must be remembered, in this connection, that while stairs
built as I have described cost more in the first place than
when built in the ordinary way, there will be no expenditure
for newels, well-posts, or balusters, or for lath and plaster.
A hand-rail of brass or iron bolted to each of the side walls
with suitable metal brackets is all that is required. Brass is
the most pleasing metal and can easily be kept bright. 1
have also had good success in making these rails of 2-inch
wrought-iron pipe, on each end of which are screwed neat
cast-iron caps. These rails need not run around the platform,
but be simply straight pieces of pipe following the run of the
stairs at a suitable height. Rails of this kind are far prefer-
able to wood, as they cannot be marred or easily damaged;
they are a vast improvement upon the ordinary rails, sup-
ported by balusters and newels, on which it is the delight of
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lower rooms open. If five minutes’ difference of time is
allowed in the dismission of the pupils of the two floors,
there need be no confusion between them. By placing the
stairways at either end of the halls as shown, the sexes may
be also completely separated.

I decidedly object to placing stairways in the centre of a
building, or to having them so placed that the pupils will have
to pass the door of any other schoolroom in passing to and
from their own room. When stairs are placed in the centre
of a building this cannot be avoided; they are invariably
noisy, and it is very difficult to light them unless wells, rails,
and balusters are used. I have already given my reasons for
believing these unsuitable, so that it would seem that the only
proper place for the location of staircases is on the exterior
walls or in wings devoted exclusively to their use,

The arrangement of the stairways in such a manner that
all the pupils must enter one hall, common to all floors,
is open to some of the objections cited above, and leads
me to believe that the following simple rules can with pro-
priety be adopted in the construction of staircases for school
buildings:

1st. All staircases should be constructed with two or more
runs with square landings.

2d. No staircase should be less than 4 feet 6 inches wide
in the clear, and no winders or circular stairs should be used.

3d. No riser should be over 7% inches, and all treads
should be at least 12 inches.

4th. No wells, rails, newels, or balusters should be used;
stairs in all cases to be walled or boxed up.

sth. All stairs should be built on the outside walls of the

building or in special wings prepared for them, and so placed
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between them; upon the top of the beams there can be
screwed down strips of wood to which the floor may be nailed,
the space between being filled flush with the top of the strips
with cement.

The floor itself should be of maple, oak, or yellow pine
in narrow widths, 14 inches thick, matched and blind-nailed
to the strips before mentioned. Maple is probably the best
wood for the purpose, oak coming next, and yellow pine
being the poorest and cheapest of the three.

Where iron beams cannot be used the wooden joists may
be made comparatively fire-proof by encasing them with hol-
low, fire-proof tile; if this is done, the size of the beams will
have to be increased, as the additional weight of these tiles
must be provided for. In this method of construction a
double floor should be used; the rough under floor being laid
diagonally and nailed directly to the joists, and the upper floor
laid ‘‘ straight '’ on top of this with a heavy thickness of
deadening-felt between. Asbestos felt is the best for this, on
account of its fire-proof qualities.

Plaster is commonly used for the ceiling, but I should
recommend in place of this perishable material either a wood
ceiling of some light-colored hard wood, screwed directly to
the iron beams, or a ceiling composed of pure Portland
cement applied to the fire-proof flooring-tiles; this makes a
most excellent ceiling—hard, non-absorbent, and durable; if
the color is found objectionable, it can be painted any light
neutral tint. Where wooden joists are used, instead of using
wood lath for the ceiling let wire netting or iron lath be
employed, and apply the Portland cement directly to this,
The open timbered system of the slow-burning construction

of floors, used in mills and factories, I am not inclined
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provided it is supplied with plenty of steam. There is little
or no difference in the amount of heat that radiators of the
same size, fed by the same size pipes, will throw off. Take,
for instance, the Bundy, Nason, Gold, or Reedy patents, and
I have no choice between them; all are good, and there are
many others equally so. In indirect heating, which is the
placing of all the heating-surface in stacks in the cellar, the
case is different ; although all the firms mentioned above
make what is known as an indirect radiator. I believe that
the best thing to use for this system is the ordinary box-coil,
consisting simply of stacks of one-, two-, or three-inch pipes
provided with suitable return-headers, and, where more than
one tier is used, have them set ‘‘staggering.”” My reason for
preferring the box-coils to all others is not their ability to
obtain any more heat for the amount of surface used, nor will
they heat any better or any quicker. Their superiority con-
sists merely in the fact that the pipes are further apart and
more air can be brought through them, This is of vital impor-
tance in the indirect system of heating. All indirect radia-
tors that [ have used or seen, with the exception of the box-
coils, are built too closely, and repeated tests have proved
that, while the air brought through them is abundantly
heated, it cannot be had in sufficient quantities. If the
manufacturers would spread the pipes more, so as not to
retard the flow of air, I know of no superiority that the box-
coils would possess.

HOT-AIR FURNACES.

With one exception I have never seen a hot-air furnace
of any description that I considered suitable for school pur-
poses. There are many of them, in fact those of any first-class
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make, are abundantly able to /keat a school building, but
when you come to the problem of bringing into a room a
large amount of fresh, pure, warmed air—say from 20 to 30
cubic feet of air per pupil each minute—zhey will not do it.
Yet this is what the highest authorities tell us should be
provided. As I said in the beginning of this article, almost
any firm will guarantee to heat a building to 70° in zero
weather, but where will you find one that will pledge
itself to maintain a steady flow into the room of pure,
warmed air in sufficient quantities to give each pupil 20 cubic
feet per minute ? The trouble with these furnaces is that the
cold-air feed is not sufficient; and even if it were, their con-
struction is such that the amount required could not be
properly heated, and then, too, a flow to any one room can-
not be assured on account of the tendency of one room to
rob another under certain conditions.

What is needed is a hot-air furnace of large capacity, so
constructed that an abundant supply of cold air can be
brought into it and properly warmed. The inside of the
furnace should be so constructed that the heat generated for
any one room should be ample for that room and be com-
pletely isolated or cut off from all others; in other words, the
cold air should be brought into the furnace, properly heated,
and then carried to the room as independently as if only one
room were to be heated. I know of such a furnace, a few of
which have been made and are now in successful operation.
I had hoped to be able to fully describe and illustrate it in
this series of articles, but, unfortunately, I have been unable
to procure from the patentee suitable drawings or models

from which te prepare my cuts.
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The illustrations on Plates 75, 76, and 77 show a twenty-
four-room building with assembly-hall.

STOVES.

Except in the smaller one-room buildings, situated in
outlying districts, the use of stoves will hardly be required.
In case they should be used, the best way to insure a good
supply of fresh, pure air, properly heated, will be to build a
cold-air box extending from the outside of the building to
beneath where the stove will stand and there cut a hole through
the floor. In this cold-air box a suitable damper should be
arranged so as to regulate the flow of air. The stove itself
should be enclosed with a galvanized-iron jacket or drum,
fitted tightly to the floor and extending to a height of about
6 feet ; there should be a space of about 6 inches between the
stove and the jacket all around, and doors arranged in it
through which the stove-doors may be operated for feeding,
adjusting the dampers, removing ashes, etc. This is the best
device 1 know of for obtaining, by simple means, a fair
quantity of pure, warmed air when the ordinary stove is used,
and if a proper outlet for foul air is provided the air of the
whole room will be kept in a reasonable state of purity.
Almost any stove may be used, although I think it is better

to have as simple a one as possible,

STEAM-HEATING.

Two methods of steam-heating are in ordinary use—the
direct and the indirect; of these, the latter is far superior, in
fact I think it is the only method that should be employed in
using steam. I object decidedly to heating a school building
by the direct method. In placing the radiators or coils of
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this cause that the inlet-flues were finally stopped up as the
cnly remedy.

Frequently schoolrooms are heated by direct steam and
no provisions are made for the introduction of pure or the
removal of foul air. It is little wonder that, under these
conditions, serious objections are often made to the introduc-
tion of steam into school buildings. Under such a system
there can be no doubt that a room can be heated, but who
could live, much less work, for any length of time in the
stifling atmosphere that will be produced, without being
unpleasantly, if not seriously, affected by it? Sometimes a
fair amount of space is allowed for the’ foul air to escape, but
no provision is made for pure air to enter; in this case the
outlet-flue will not work properly, nor will there be a free cir-
culation of air in the room, for if we expect to remove the air
as soon as it becomes vitiated we must constantly supply an
abundance of pure air to take its place. There are several
ways of introducing steam into rooms by the indirect method,
or perhaps I might more properly say that there are many
places for its introduction. Some claim that there should be
several inlets placed in the outer walls near the floor, so that
the incoming air as it rises shall counteract the cold air which
penetrates the walls and comes in around the windows.
Others claim that the inlet-flues should be carried up near the
ceiling on the outer walls. Still others (and the majority, I
think) say that the inlets should be on the inner walls near
the floor. Many advocate placing them on the inner walls
near the ceiling, and there is one firm, I believe, which intro-
duces the air all around the room at regular intervals at the
floor-level.

It is the same with the outlet-flues: you will find them
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