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HINTS AND SUGGESTIONS

il |

oCHOOL HOUSE ARCHITECTURE,

The following are the general official Regulations in regard to School
Accommodation in Ontario :—

(1) By section 40 of the Public Schools’ Act, 1885, Trustees of rural schools are
required to provide adequate accommodation for at least two-thirds of the actual
residents between the ages of five and twenty-one years. In the case of cities, towna
and inunr‘EH}I':i,tHd ".'i|].z.:.ge:s1 there s no limitation,

Selool Site.

(2) Every school site should be on a well travelled road, as far removed as possible
from a swamp or marsh, and so elevated as to admit of easy drainage.

(3] The school grounds should be properly levelled and drained, planted with shade
trees and enclosed by a substantial fence.

(4) There should be a well or other means for procuring water, so placed and
guarded as to be perfectly secure against pollution from surface drainage or filth of any
kind.

(3) The area of the school site should not be less than half an acre in extent, and if
the school population of the section exceeds seventy-five the area should be one acre,

{G) The water-closets for the sexes should be several feet apart, and under different
roofs.  Their entrances should be sereened from observation,

(7) Proper care should be taken to secure cleanliness and to prevent unpleasant and
unhealthy odours,

(8) Buitable walks should be made from the school house to the water-closets, an
that the closets may be reached with comfort in all kinds of weather.

School Howse,
(9) The school house gshould be placed at least thirty feet from the public highway.

(10) Where the school population of the section exceeds one hundred, the school
house should contain two rooms ; where it exceeds one hundred and fifty, three rooms
~an additional room being required for each additional fifty pupils.
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(11) In each room the area should be at least twelve square feet om the Hoor, and
there should be at least two hundred and fifty cubic feet of air space, for each pupil.

{12) There should be separate entrances with covered porches and suitable cloak-
rovms for boys and girls.

(13) The heating apparatus should be so placed as to keep a uniform temperature
throughout the room, of at least sixty-seven degrees during the whole day.

(14) The windows (both sashes) should be adjusted by weights and pulleys. and
provided with blinds.

(15) Care should be taken to arrange for such ventilation as will secure a complete
change of atmosphere three times every hour.

Sefionl Furnatur:,

(16) The seats and desks should be so arranged that the pupils may sit facing the
teacher. Not more than two pupils should be allowed to sit at one desk, but single-
seated desks are preferred.

(17) The height of the svats should be so graduated that pupils of different sizes may
be seated with their feet resting firmly upon the floor. The backs should slope hack-
wards two or three inches from the perpendicular.

(18) The seats and desks should be fastened to the floor in rows, with aisles of
suitable width between the rows; passages, at least three feet wide should be left
between the outside rows and the side and the rear walls of the room, and a space from
three to five feet wide between the teacher's platform and the front desks.

(19) Each desk should be so placed that its front edge may project slightly over the
edge of the seat behind it. The desk should be provided with a shelf for pupils’ books,
and the seat should slope a little towards the back.

(200 A sufficient number of seats and desks should be provided for the accommenda-
tion of all the pupils ordinarily in attendance at the school. There should be at least
two ordinary chairs in addition to the teacher’s chair, 2

(21) The desks should he of three different sizes. The following dimensions are
recomminended :

——_— e e — — - — ———— —

=
CHATR: OB SEATS. || Lypsgs, "
- I-- - - —
| { !
AGE OF PUPILS, | Height. | Slope || Length, - Height
(= TR of | 1 | Width. | next
Front. | Rear. | Back. || Double.! Single. Fupil.

P PR o [N | P e P e ) ok

Five to BEight years .. ..........1 12in. | 11%in. | 2 in. 36 in. ! 18in. | 2in. | 22in,
Hight to Ten years ............| 13 * | 12 o L B L M ek L
Ten to Thirtesn years ... T L 13% & | ) . [ | | 15 * i g b
Thirteen to Sixteen years . ... 16 ™ | 15§ © i ” 40 ] o ] B ) s ] . T
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Blackboard , (2lobes and Maps.

(22) There should be one blackboard at least four feet wide, extending across the
whole room in rear of the teacher’s desk, with its lower edge not more than two and a
half feet above the floor or platform, and, when possible, there should be an additional
blackboard on each side of the room, At the lower edge of each blackboard there
should be a shelf or trough five inches wide for holding erayons and brushes.

The following directions for making a blackboard may be found useful -

() If the walls are brick, the plaster should be Jaid upon the brick and not upon the
laths as elsewhere ; if frame, the part to be used for a blackboard should be lined with
boards, dnd the laths for holding the plaster nailed firmly on the hoards.

() The plaster for the blackboard should be composed largely of plaster of Paris,

(¢) Before and after having received the first coat of colour it should be thoroughly
polished with fine sand paper.

(rl) The colouring matter should be laid on with a wide, Hat varnish brush.

(¢} Phe liquid eolouring should be made as follows :— Dissolve gum shellac in ‘alcohol,
four ounces to the quart ; the aleohol should be 95 per cent. strong ; the dissolving
process will require at least twelve hours.  Fine emery flour with enough crome green
or lampblack to give colour should then be added until the mixture has the consistency
of thin paint. It may then be applied in long, even strokes, up and down, the liquid
being kept constantly stirred.

(28) Every school should have at least («) one globe not less than nine inches in
diameter, properly mounted : (b) a map of Canada ; (¢) & map of Ontario : (d) maps of
the World and the different Continents ; (¢) one or more sets of Tablet lessons of Part
I. of the First Reader: { f) a standard Dictionary and Gazetteer ; (4) a numeral frame ;
and a suitable supply of crayons and blackboard brushes,

CHAPTER L
('HARACTER AND SCOPE OF THIS BOOK.

1. This work proposes to deal with the subjects named in the table
of contents—more with the view to furnish trustees and others con-
nected with our schools with the latest and most practical information in
regard to school accommodation and school house construction, than with
the design of theorizing on the subject. In a work of this kind, whiel:.
from the nature of the subject, is largely technieal, well ascertained facts
and trustworthy experience are alone of value.

This chapter is introductory, and touches on the following matters .-~

(1) General Preliminary Remarks.
(2) Special Reasons for this Publication.

{3) Things as they now exist amongst us.
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1. GENERAL PRELIMINARY REMARKS.

2. The Regulations quutud above contain certain important pr inciples
of school house construction and arrangement, for the convenience and
health, alike of pupil and teacher, which it is the design of the following
pages to illustrate and explain. T]'.u-i. will, it is hoped, greatly facilitate
the work of Trustees in providing neat, commodious and healthy school
houses.

3. 1t is of the utmost hmportance that the greatest harmony should
prevail amongst those who preseribe, those who over see, and those who
carry out these i important and necessary Regulations of the Department—
tie.:-qgnfld as they are, for the benefit, health and well-being of pupils
and teachers. Most of the former are of tender years and attend school
at a critical period of their lives, when wisdom and prudence should die-
tate that the rich and ]n'w::mnuw heritage of abounding life—tender and
delieate as it nevertheless is—should hv carefully erwlved instead of
being so often injured or wasted (often 1,1_{uult1nth and thuu,i,{liut*%l"r} in
lmnll-.r constructed and ill-ventilated school houses.

2. SPECIAL REASONS FOR THIS PUBLICATION.

+. It 1s with the view to a better understanding of wlmt 15 abso-
lutely necessary to be dunr.-.a,ml what extensive and unvarying experience
tolls us maust be done, in the matter of school building and aceommodation,
that the following pages have been prepared.

5. It is to be hoped that they will be carefully read by Trustees who
propose hullnhmr or lmprmmnr the ﬂmmm m*mnm-:m-nt “of their school
house and premises.  They will be found to l’.’ll.J'lltﬂlll no matters of mere
H[]LLull‘Lt-]{}[] or theory. Il'u-'. deal with matters of faet ; and they contain
no suggestions but those which are the result of the practical experience
of {_a:\[}mh,a and those most competent to _|I||]g‘l- anid to adwvise on such

questions,

. [t is a matter of congratulation that the subject of school archi-
tecture and of the interior construction and arrangement of school houses,
has, of late vears, received great attention at thl- hands of educators
r{aner.:l,ll:_.. Skilled architects and medieal experts in various countries
;[“mc- been consulted and asked to offer their eounsels and practieal sug-
;;entl-:rm on this most important matter. The results of these counsels and
suggestions have been prepared in such a shape that they form a body
of most valuable material on the subject. It is proposed, in this book,
to use this material for the benefit of the schools of this Provinee.

7. Our own Provineial Board of Health, too, has devoted a large share
qj[" u,t,t.put,]uu to Huh wilhlt'[* [t}u'l.&. h‘ﬁ." means of cireulars :1[11|I'1-H3{:d tio
chers and trustees throughout Ontario, obtained a varied amount of
1|[h:|‘t|l!1t1{1|1 in regar d to the I}l‘l'“-rt'llt condition of t.hi_* school houses. This
the Board has embodied in its report for 1883. ° In addition to this
information, special papers on School Hygiene and kindred subjects have
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also been prepared for the report by members of the Board. To these
they have added the results of their own professional experience, fortitied,
as it so largely is, h'. similar experience on the part of noted scientists
and eminent ph\ sicians and observers elsewhere.

8. [t will be seen, therefore, that if Trustees err in the future in regard
to this part of their work, they will do so without any excuse. They
will do =0, too, in opposition to the wisest counsels and most iimperative
warnings of men w }m speak of facts carefully observed and noted. These
men tvIl us that the foul air which, day by ulm and year by vear, children
of all ages and constitutions are ¢ nmpvl]vd to breathe in some of our school
houses is poisonous and deadly—the “ill effects of which neither the open
window nor the school recess”® is able to connteract in any perceptible
nIL}_:;rLL Statisties, too, corroborated In' sadl exper ienees, tell us that most
valuable lives of tmm*}u rs are vearly ]1t£-1u,lh sacrificed to the parsimony
or ill-advised economy of many of those who have to do with the choice
of school sites and the erection of school houses.+

TuiNgs As THEY now Exist aMoxastT Us.

A word as to the state of things which now exists amongst us, and
a.gmnat the continuance of which an earnest but kindly word of warning
is uttered in this work., Mr. David Pnbhvlmwimm the Public ""-r:h:m| In-
spector for North York, in his lecture on « Sehool-room Hyvgiene,” pub-
lished in 1881, says :—

*One of the most frequent and most inexcusable mistakes of the school-room is to
allow forty, fifty, or even eighty or ninety pairs of lungs to use up the vitalizing oxygen
and load the ElLIE]{ﬁI]lll.rn-. with the Imiac:lnmm exhalations of the body for half an hour,
or an hour, without any intelligent effort to preserve the purity, or remove the
impurities, of the air.

“Too often, even now, after ten vears of earnest effort to secure pure air and clear
minds in schools, do | enter rooms almost hermetically sealed—with fifty or sixty
precious lives languishing in what soon might become another * Black Hole'—without
arrangements of any kind for the regular and rapid escape of the fietid and used-up
air, or the admission of the pure and bracing.

“Talk of eramming ! Talk of home study ! 1 dare assert that for one child that
is injured by these, one fndred are enfeebled for life by the insane indifference of the

* Bee Index for the paragraph on the subject of the ** gehool recess.”

tMr. J. Desrness, P. 5. 1. of East Middlesex, in a paper om the **Sanitary Condition of
Rural Schoolz™ says, “ Dr. Workman [of Toronto] has made a caretul estimate, from the Tables
of the l'l.,u;;'mtr,u--[':r_--|p_-:-4,|,:|r and arrives at the conclusion that the average life of the teacher is
35 10-12, and further, from the same tables, shows that the proportion of deaths from consumption
AMOTE teachers 12 greater than among sepmstresses, and is in fact lower than in HI!II:." one other
oeenpation,  If, then, life in the school-room is 20 prejudicial to the health of the adult teacher,
what muszt it be to that of the tender, undeveloped child ¥
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general public, of school authorties, and even of some teachers, to the state of the
sehool-room. "

10. The Provinecial Board of Health has tabulated the result of its
enquiries in regm{:.l to the h\'gli*[ll(: condition of the school houses in this
Province, and has summarized that result in a few earnest words, I
shall make one or two extracts from this summary. The Board says:

“ It appears that only eight per cent. of the Ontario schools have from 500 cubie
feet to 1,000 for each pupil. . . . After a full congideration, this Board ex-
pressed the conviction by a resolution unanimously adopted that 500 cubic feet should
be the minimm ; and that this siall space should be permitted only where there are
such sufficient means of ventilation and heating as will change the air six times per
hour,

“Only eight per cent. of the schools are within the minimem standard of allotted
air-gpace ! . . . Less than 300 cubiec feet is most commonly reported as the allotted
air-space for each pupil ; about forty per cent. report an air-space of less than 200 cubic
feet. There are some cases in which scholars are confined in an air-space of less than
100 feet, while the least space given to each pupil is 40 cubie feet !”

Thus we see that nearly sixty per cent. of our schools do not
allow the children even a near approach to one-half of the air-space which
competent medical authority declares to be the very minimum to be
allowed. The result of this and other defects in school acecommodation is
pointed out in strong language by the Board. Speaking of the prevalence
of typhoid fever and diphtheria, it says :—

Tt is evident that these two diseases canse a higher rate of mortality in rural dis-
tricts as compared with the total number of deaths from all causes, than in cities, The
carelessness regarding water supply, drainage, location and management of outbuildings,
ete., in rural [school] sections, no doubt operates as a cause in producing this undesir-
able and anomalous condition of affaire. Remove the cause as it is found to exist in our
schools and surroundings.  We shall then make an important step in the right direction.

*Dr. J. B. Nichols, Editor of the Boston Jowrnal of Chemistry, in his ** Science st Home, ™
deals with this matter in a trenchant manner. He says :—* It iy the chemical chapge which
results in air which renders it unfit for further vse, It iz reasonable to suppose—in fact we
know-—that re-breathed air is little less than poison to the bleod. . . . A vigorous consti-
tution may fight bravely and persistently against the influence of poison (such as this), bt the
crash comes at last. No one can subsist for many vears upon re-breathed air. d

“We do not know precisely how re-breathed air produces its deleterious influence. . . . It
iz certain, however, that its effects are fatal to health. . . . Ttis . . . probable that impure, or
re-breathed, air iz the greatest agent of evil in inducing, avd w-ndun'llg fatal, pulmomary affections,
The crowded, badly ventilated school-rommn is often the place where, eavly in life, re-breathed air
commences its deadly work. Not one school-room in a hundred in this eountry is a fit place in
which to confine children six or eight hours a day,  The hittle ones are herded together n oa
promiscuonz crowd ; those of tender years and those more advanced, the feeble and the strong,
the sickly and the well, are all subjected to the same hours of study, the same school disciplins,
and all breathe the same deleterious air. The hardy and the strong may be able to resist the
influenee of the poison: the weak and tender ones grow pale and haggard, and struggling on
through their school-days, live perhaps to the age of puberty, and then drop inte o consumptive’s
grave ! Will parents mever awaken fo the engrmity of this eeil 2V
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Phthisis (consmnption) stands fivst among the ten diseases causing the greatest number
of deaths in Ontario. 1t annually destroys more than twice as many lives as diphtheria
—(a disease dreaded by every one)®

* Improved methods of heating and ventilation in our school rooms are demanded
most urgently to assist in leasening the large number of deaths annually ascribed to thi®
preventable disease. +

12. Here are two incontrovertible facts stated—the truth of which
ought to come home to the heart of every parent in Ontario.  The bad air
of our school houses and bad water are annually either taking away the
precious lives of our children, or undermining their constitutions. That is
one clear and incontrovertible fact. The other fact is, that this state of
things is “ preventable.”  This the medical experts tell us is so; and they
tell us that it is in our power, humanly speaking, to prevent this waste
of the voung life of our country

CHAPTER II.
* SELECTION OF THE SCHOOL SITE

2. Every school site should be on a well-travelled voad, as far removed as possible
Jrom a swamp or mavsh, and so elevated as to admit of easy drainoge.” — Regulations,
1884,

5. The area of the school site showld wot be less thaie half an acre in extent, and if
the school population of the section exceeds seventy-five, the area should be an acre,” —Ibid.

13. The law points out the legal mode by which the freehold of school
sites may be secured by trustees. I shall, therefore, say nothing here on
that subjeet.

“ A School House on every Hill-top.”

This is the educational motto of the State of lowa.  Such a motto
is mvﬂ,lu:-lhle as a guiding principle in the selection of a school site.
Every school site should bL it possible, on an elevated piece of ground, a
knoll, or a gentle slope. The reason is obvious. The rlrﬁ.nmge bc)-u
should be ?mm the school house, and especially from the well

REASONS FOR CARE IN THE SELECTION OF A SCHOOL SITE.

15. The great importance of -selecting a school site wisely and well is
such that I shall dwell a little on the subject in a practical way, and shall
quote the several authorities who enlarge upon and emphasize the absolute
necessity of the greatest care heing .u.*l'c,lf-wl[ in the choice of a situation
for thf: site of a hﬁhﬁﬂl hnune

'Dr H. P. Yeomans in his report on Schoeol I'I}'glene, to the Provineial Board of Hpu]th (1883)
““that the great pr‘mn.flulluu of ]Ii]l:llih’-!!! is lnrg! 1}* due to neglect of School Hygiens, ™

+ Other authoritiea will be quoted in the chapter especially devoted to this subject.  See note®
on preceding page,
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(1) Mr. Dearness, Public School Inspector for West Middlesex. in his
paper published in the Report of the Provincial Board of Health for
1853, says :

** In rural sections, where land is comparatively cheap, the choice need not be con-
fined to one particular spot.” He algo adds that, properly speaking, it ought to consist
“of two or three acres, with ample room for wood-shed, play-shed, outhouses, rows of
trees, flower plots and a teacher’s residence.”

He then practically remarks as to the most desirable aspect for a
school house :—

“If it costs a few dollars more to purchase a site affording a southern aspeet for the
school house, than one that makes the school open to the north, it should be done, as
the latter are as a rule colder and more comfortless, with a larger consumption of
fuel, and consequently a greater expense therefor, and in such there are more trouble
and more necessity to keep the outside porches and stormdoors in good repair.  They
lack the genial and health-giving influence of an open doorway filled with sunlight
on the bright spring days; the front yard remains damp and muddy much longer,
and the flower-beds, where such are made, are not so attractive. It is generally pre-
ferable to build the school house near the back of the site. [This] . . . affords the
teacher opportunity for supervision of the children during play-tinge ; the windows
are less liable to be broken, than if the school house were in the middle or the front
of the yard, and the boys' and girls’ private yards can be more effectually separated.”

(2) Inanimportant official document on “School Architecture,” recently
prepared by Mr. T. M. Clark, an architect of Boston, under the direc ‘tion
of Hon, John Eaton, United States Commissioner of ]:udumtmn at Washing-
ton, 1 find the following weighty reasons given why great care should be
exercised in the cholee of a school site (—

** Whatever condition of dryness of soil, sunny exposure, or remoteness from ma aria
or nuisances of any kind are desirable for a dwelling house ought to be still more
earnestly sought in the case of school buildings, where the most sensitive and helpless
members of the community spend the greater part of their waking hours under circum-
stances which render them peculiarly powerless to repel noxious influences if such exist,
It iz well known that persons engaged in active physical employment enjoy immunity
in the midst of effluvia which would seriously affect them in a quiescent state, and
children in school are especially open to the attacks of noxions miasms, chills, contagiouss
and impure air, not only from their state of physicial inaction but from the concentration
of their attention upon study to the neglect of their bodily sensations.  As the long
continuance and daily repetition of the exposure exhaust their natural powers of resist-
ance, it is inexcusable cruelty to them to neglect the simple precautions by which at
least comparative salubrity may be so easily attained.”

(3) In regard to the drainage of the lot, he says that special eare should
be taken that—

“ No permanent moisture should be found on the surface of the lot, nor is it safe
to permit the existence of depressions in which the water collects in heavy rains.
Such spots are the worst possible breeders of malaria.  They should be drained by
ditches cut through them in the dry season as deep as possible, and filled with loose
stones, or even brushwood, and the hollow should then be graded np considerably above
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the surrounding land. If there is much water or the soil is very compact, the drain
should be carried, by means of pipes, if convenient, to some outfall at a lower level,
Grading alone, without drainage, is useless ; the water collects just as before, only eon-
cealed by the loose new material. With proper drainage, the newly added earth, kept
dry beneath, will gradually settle down to about three-fourths of its original bulk, and
with the help of the sod which will grow over the surface, the wet place will be per-
manently carel.”

(4) Mr. J. Hess, an educationist, makes the following practical sug-
gestion on this subjeet in the Michigan School Report for 1882, He says —

** School Boards should always select a school site of moderately high elevation, and
if possible with sand or gravel subsoil. Before the building is erected, the ground
under the building should be cleared of all rubbish and vegetation, and the surface
should be slightly raised above the lot on the outside of the building and given a
gradual slope away from the building on all sides. In this manner a great amount of
dampness and the fermentation of vegetable matter ander the building, with the aceom-
panying unwholesome air which would find its way through the rooms above, would be
obviated, and outside surface drainage would be turned away in all divections from the
building.”

(5) The State Superintendent of Wisconsin, in his report for 1881,
gives a summary of reasons as to what a school site should not he, and
as to where it should nof be, viz, .—

1. As to the coposwre of the childven to noise, danger, wnd demoralizing influences,

(1) The site should notbe in the vicinity of any mill or factory, blacksmith or wagon
shop, any railroad or railroad depot, nor any store, hotel, or saloon.

(2) The dangers attending the location of a school-house near the banks of a river,
lake, or mill pond, are well known.

2. As to health requirenests.

(1) The site should be remote from any low or marshy ground, stagnant water, cess-
pools, and openings of sewers.

(2) It should not be near any cheese factory, burying ground, butcher shop, or maat
market.

(3) It should be condemned if its soil is natura'ly damp and cannot be thorough'y
and permanently drained ; and if it allows, from the nature of the surface, pools of
water to colleet upon or near it, or any part of it to be overflowed by the heavy rains.

(4) The grounds are usually objectionable when their depressions must be artifici-
ally filled to provide a place for the house and level sputs for the children's yard. A
site whose soil is composed in whole or in part of sawdust should never be chosen.

{5) A gravel or sandy bed beneath the surface soil is preferred to heavy clay «r com-
pact muck, as it facilitates the draining of the rain water and the circulation of the
ground air.

(6) Under no circumstances should moisture be permitted to gather under the
school-house, thus producing a damp subsoil.  This moisture not only caunses the sills
and the floor connected with them to decay rapidly, but it permeates the building and
i vary injurions te the h2alth of the school. No contrivances { r the ventilation of
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the cellar and school rooms can offset this defect. When required, deep drains should
be dug on the outside of the foundations of the house and the water inclined to collect
mnder the house should be effectually conducted away by them.

{7) The school-house should never be built in a dense wood, where the rays of the
sun eannot enter the windows ; nor fall, some time during the day, upon nearly every
portion of the site. The grmm{ls around the house should be so free from trees with
thick branches that the air can readily circulate over the play-yards and through the
windows of the house, when opened.

(8) It is very desirable that the surface of the ground should inecline toward the
south or the east ; and never sharply toward the north if it can possibly be avoided.

{9) The situation, while dry and well elevated, should be sheltered, if possible, from
the westerly winds, by higher grounds, or by trees growing in a forest or planted on or
near the site.

(6) Mr. J. Johonnot, a New York school architect, thus sums up the
fatal effects of carelessness in the choice of a school site. He says:—

** It should be at a distance from all sources of malaria. The foul breath of decay-
ing vegetation, or of stagnant water, becomes a fruitful source of disease and death.
Unseen and unnoticed it insidiously does its work, and spreads the atmosphere of the
<charnel-house as far as its influence extends. The diseases seeming to be epidemic
which sometimes break out in schools may often be traced to some neighbouring swamp
or marsh, or heap of rotting vegetables. Some manufactures also generate disagreeable
gases, which, if breathed for any comsiderable time, are deleterious in the extreme.
The school house should be placed at a distance from all of these sources of disease.

PracTicAL APPLICATION OF THE FOREGOING SUGGESTIONS.

16. 1 would now say a few words on the valuable practical snuggestions
and adviee contained in the furegning extracts ;—

(1) They should be ecarefully read and most candidly considered by
Trustees and others having to do with the choice of school sites. They
are words of wisdom and experience ; and, as such, commend themselves
to our better judgment and good sense. Neglect of these practieal ecoun-
sels and warnings may tmlzmm:r the precious lives of hundreds of children
—the future Impe of the t.mmtrj.'

(2) These extracts are the result of careful—often painful—experience
and observation. It may, however, be said by those who have only a
superficial knowledge of these matters, and that too founded on local and
enrsory observation, “that they are too decided in their tone and too str ong in
their statements. To all such T would repeat what the writer of the Tast
extract has said—the truth of which will be borne out by the experience
of any observant physician :—

< The diseases seeming fo be epidemie, which somelimes breal out in
schools, may often be traced fo some neighbouring swamp, or warsh, or
heap of votting vegetables. . . . The foul breath of decaying vegeta-
tion, o of stagnant water, becomes a fruitful sowrce of disease and death.
Unseen and wonoticed it insidiously does its work and spreads the
f[f']‘ﬂ.ﬂl.v',lil."ll*'t'-l" ulfl ”H_" l"'ﬁ.ln*:u'f—firirl,.im e _ﬁl‘l‘ [ H, ”H ;.'{ﬁ’HP‘H-r'r' J',:'fﬂufx,"
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17. It is gratifying to know, as [ have already shown in the extract
from the Report of the Provineial Board of Health, that—

ALL OF THESE EvILs ARE “ PREVENTARLE,”

CHAPTER III.
SCHOOL GROURDS AND OUTBUILDINGS.

18. Although not neeessarily next in order, yet naturally it is so, that
the subject of the grounds and outh mildings should receive attention after
the school site has been chosen.  As a general rule they do not; but the
erection of the school house is the hlat- thing pm»u_ﬁm"led with &'i't.f'l the
school site has been seeured. Before bui hlmg however, the following
matters should be considered and provided for, not necessarily m t}u
order here indicated, but as may be most conv enient to the tr ustees, vi

The School Well, or Water supply.
The Privies, or Lut.mu,a

The Wood Shed.

The Play Shed (for wet weather).
Shade. Trees and Shrubs,

Fences and School Entrances.
Plan of the School Grounds.

19. The recently instituted “ Arbor Day '’ " in Ontario gives a new

significance to this fifth item, and emphasizes the importance and value of

shade trees and flowers in a properly arranged or equipped school site.
(See Chapter VIII. on this subject.)

?‘4'::35-“!*"59:!“-‘!—'

CHAPTER 1V.

THE SCHOOL WELL, OR WATER SUPPLY.

“ 4. There should Be a well, or other means for proeuring water, so placed and guarded
s o e Im:jm'ﬂy secure oo st Fu”nﬁrm froan supfoce deoinage or filth of avy bind.”
— Requlations, 1885,

20. Next to the subject of the proper ventilation of school houses, none
has of late years received so much anxious consideration as that of the
water l-.llpl}]'. of schools for drinking purposes.  So liable, too, is the un-
skilled or unpractised observer to be misled by appearances in this matter
that the Board of Health for the State of New Hawmpshire, in a eircular
1ssued during the eurrent year (1885), calls special attention to the subjeet,
and utters a note of warning which should not be disregarded.  The
Board thus speaks of the startling fact, that—
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“ Polluted well water is often delicious to the taste, and looks pieve and
sparkling.  Its pollution is not vecognized except by tests and analysis ;*
hence the dungerows poisons, like the witrates, albwminoid ammonia, ete.,
mevy be drunk without suspicion.”

21. A writer in the same Report says ;' —

“Contaminated water may produce directly well-marked diseases ; in other cases it
may only lower the vital tone . . . The impurities of the water are acting as a
slow secret poison, to the fountains of strength and vigour.™*

22. So much depends on having pure water for use in a school that
it is almost eriminal to make no provision on the school grounds for a sup-
ply of such water. Yet the matter is often neglected, and children are
frequently foreed to resort to neighbouring wells, to surface water, swamps
or other doubtful sourees of supply. '

23. In seleeting a school site the certainty of being able to obtain
good water by means of a well on the premises is a matter of prime
necessity. It has been suggested that one of the conditions of purchase
should be that a suitable well could be sunk on the site. A bhond counld
be given to that effect.

24. Mr. T. M. Clark, in his work on School Architecture, issued by the
United States Commissioner of Education, eives good advice on  this
subject and practically illustrates it by the figures 1 and 2. He says:

(1) ** By eareful observation of the ground, it is not difficult to lovate with tolerable
certainty the points where wells can be sunk with the best prospect of finding water
It should be borne in mind that the subterranean water from which wells are supplied

moves through the ground in rivulets and larger streams which run along the depres-
sions in the lower strata in the same way that the visible brooks and rivers do upon the
surface, each stream draining an underground watershed of a eertain extent.  1f a well

* For tests to detect organic impurities in drinking water, see parseraph under that ].Em-[iﬂg
on page 25, Hee ulso the explanation given on page 25 (note +) of the scientific terms here used.

—. s—
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is sunk anywhere on the line of one of these subterranean brooks, water will be
found ; and the first thing to be done, in selecting a spot to dig, iz to determine
the location of such stremmms as may exist below the surface of the given lot. In
alluvial soils, where ** hardpan ™ or some similar stratum of earth forms the impervious
layer above which the ground water collects, the various depressions and valleys in the
“ hardpan™ are generally indicated by corresponding though slight depressions in  the
natural surface immediately above them, and the course of these almost imperceptible
surface hollows having being once traced, a well sunk on the centre line is pretty sure
to reach the middle of the underground channel, and thus intercept whatever water
may flow through it.

(2) ** A basin, Fig. 1, on the surface would indicate a similar hollow below, forming
a subterranean pool, but as one of these may not exist in a good position relatively to
the proposed building, it is generally quite as well to trace the course of the smaller
underground brooks until one is found which flows conveniently near, and tap it in the
most suitable place. In rocky districts the course of the ground waters are more
difficult to follow. The subterranean channel. or Thaliceg, is there often not below the
middle line of the corvesponding depression in the surface soil, but at one side of it or
the other, aceording to the inclination of the strata or the cleavage lines of the rocks in
the locality.

(3) ** Thus, in Fig 2, which shows a section of such a depression, the main channel
of the water flowing over the ledge is to be found, not under C, which would be the
lowest part of the natural surface, but under X, some distance toward, one side.
However, an approximate estimate of the probable position may generally be made
by judging where a line, P Q, drawn at the edge of the valley at the angle with the
horizon corresponding with the general inelination of the strata, would intersect another
line, D Q, drawn from the other boundary of the valley and following the general incli-
nation of the surface of the ledge, which is shown by the portion which crops out, and
can also, to some extent, be detected from the profile of the soil above it.

* After tHe positions of the subterranean collecting pools or ehannels are determined
with reasonable probability, care should be taken to trace the sources from which they
gather their waters. In rocky districts especially, impure water flows unchanged over
the surface of the buried ledges or through their seams for long distances, and it should
be positively ascertained that no barnyard, graveyard, stable, sink, drin, vault, cess-
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pool or other nuisance contributes anything, even during the heaviest rains, to the

achool house well.  If there is any suspicion of contamination, the well must be dug in
another place. : : .

* When all is ready, the well is to be steined up with rough stone or brick ; the
upper two or three feet should be built with hard brick in cement, and a brick dome
in cement should be built over the top, leaving a fifteen inch manhole covered by a flat
stone, set in cement, A well 8o built will be reasonably free from drowned toads,
worms, grasshoppers and other animals, and if the suction pipe to the pump be made
with the immersed end of block tin, as it should be, the danger of poisoning the children
in their drinking water will be reduced within eomparatively small limits.

(4) **In alluvial. sandy or gravelly localities, the tube or driven wells have some
decided advantages. They are cheap and clean, the strainer at the point and the tight
iron tube effectually preventing contamination from swiface water or dead animals. In
case of need, several tubes can be driven and coupled together, multiplying the capacity
very greatly, but a 1}-inch tube will generally supply all the wants of a small school.”*

25. This information and the divections which accompany it are
admirable, and should, as far as possible, be carefully followed. The
writer adds the following useful suggestions :—

“* The water supply once secuved, the next step should be to determine the position
of the building upon the ground, which cannot, or should not, be definitely done before
the suecessful sinking of the well. In general, a spot should be chosen from which the
ground slopes naturally in every direction, if such can be found sufticiently near the level
of the well to make sure that the lift from the water surface to the pump in the building
will not be too great. A site of this description will afford a dry basement.

> Bide hills are less desirable, as excavations in suech situations are apt to be oceupied
in wet weather by temporary springs due to the flow of water from the higher land
above. If, however, a sloping site 15 unavoidable, the springs and water courses should
be carefully noted after and duaring some heavy rain before the excavation is commenced,
and avoided as far as possible.  Level ground may be good or bad according to eireum-
stances, but if wholly or partly surrounded by higher portions it is sure to be wet.

** Any moisture which may show itself under the proposed building must be cut off
permanently by draing.  Water flowing down a slope towand the site may best be inter-
cepted by a gemi-circular trench inclosing the upper part of the building, a few feet
distant from it.  The trench should extend some inches bhelow the level of the lowest
part of the excavations for the building, and agricultural tile laid, or loose stomes or the
comimon ecl-grass, brushwood, ete., if nothing better can be found. . . .  The
drains must be continued to some outfall.”™

26. The protection of the well is the next matter to be considered.
The New Hampshire Board of Health in a civeular issned this year, says:—

# Hon. . A, Downs, dizenssing the subject in this vear's report of the New Hampshire
Board of Health, says :—** Wells to afford the best water should e as deep as possible. They
should be tight from top to bottom, only allowing the water to come in at the bottom. The
advantage of this form of well is that the soil is made to filtrate the water to the greatest extent,
or, in the popular phrase, *surface water’ is excluded.  The cement tubing in use in some wells

if the joint= be made water-tight, is very good.”
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“*The only way to protect a well that has not already become comtaminated is
by t.!"jext_nr.mt, serupulous attention to its surroundings.  So 1::-1:3" as the old privy system
is in use, and the sink discharges upon the ground, stables, hog pens and refuse heaps
are in existence, so long will wells become dangerously contaminated, unless situated at
a great distance from any of the objects named. Twenty-five, fifty or even a hundred
feet of intervening soil is no guarantee of safety to the well, as the percolating fluids
will often go to a much greater distance through certain kinds of earth.™

27. Dr. P. H. Bryce, Secretary to the Provincial Board of Health, adds
the following suggestions :—

** Wells ghould be lined with water-lime, and have the swrface around them high
and inclined from the well so that there will be no infiltration of surface water. A
ventilating pipe short above the surface and deep below the top of well as an inlet, and
another, short below and high into air for an outlet ventilator. Top of well must be
vightly laid, to prevent leaking through it.”

Lake| B R i A ) _ [ S SRE
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Fii., %.—Prreotatios rroM tHE Privy Pre rowarDs THE WELL

28, To show how drainage from the privy from higher levels of a
school site, and from other places, towards the well, see the accompanying
illustration, (Fig 3). Care should be taken, as suggested in the preceding
paragraph, to prevent this,
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IMPURE SUBSTANCES HELD IN SoLuTioN BY WATER.

20. As to the power of water to hold injurious substances in solution,
[ quote the following striking passage on the subject from a lecture
by Dr. Bryee, published in the Report for 1883, of the Provineial Board
of Health, of which he is the Secretary :—

** The solvent power of water enables it to hold much mineral water in solution,
while, as we know, much organic matter may be either dissolved or suspended in it as

well. . . . Waters from limestone take up not only lime but often contain the
products of the decay of organic material which have, in the shape of fossils of plants
and animals, been enclosed in it. . . . Similarly, wells which receive their waters

from soaking through a surface soil or a sub-soil rich in organic matter, whether animal,
from excreta and refuse . . . or vegetable from the decaying roots of plants in the
soil—often contain  abmormally large quantities of organic material. . . . BSuch is

the condition . . . present in very many of the waters of our Canadian towns,
where no thought is even taken of the few simple facts which must convinee all that
sewage . . . is continually percolating towards the wells. . . . Experiments

arried on by the National Board of Health, of the United States, have shown that
water percolating through 120 feet of pure sand in a tube does not lose all its suspended
particles and bacteria.®  But one important fact is, that different forms of organic
materials supply food for different forms of bacteria, while the unfortunate fact remains
that it is the bacteria similar to those found in the blood of patients affected with some
contagious disease which develop in waters contaminated with sewage.”

30. In the report for the current year of the New Hampshire Board
of Health, Hon. . A. Downs diseusses this question and gives the follow-
ing valuable information :—

** The popular belief is that water is purified by passing through the soil
while the soil has power to purify foul water to a large extent, yet after a time it loses
that power. At first it detains the impurities mechanically, but these impuritics
increase as the filthy water continues to enter the soil, till it becomes saturated with
them and will no longer retain them. Moreover, this filth, so deposited, begins to
decompose, and water passing through these saturated strata, instead of being purified,
acquires an additional foulness beyond that with which it entered the soil, so that the
agent relied upon for protection becomes the source of danger. t

** Another source of water contamination has generally eseaped notice and consider-
ation. The foul water from many sources poured upon the soil deposits its filth ; this
decomposes and sets free noxious gases, which traverse the pores of the soil in every
direction., These gases mingle with the pure water of the soil and become a source of
contamination.

* Bacterinm (p! bacteria) very minute organisms which appear in organic infusions after expo-
anre to the air.

+ These remarks equally apply to the use of filters. In regard to the vse of filters for water,
Dr. Oldright, in the Report of the Ontario Board of Health for 1883, says:—* One thing the
teacher should look after for himself and the pupils —-that is, the condition of the filter. Filters
are often used for months, and even years, without a change of their solid contents except by
the addition of a large amount of organic matter retained in the fi ter, which becomes a souree
of danger.”
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** Who has not heard this ?—* This well when I first dug it, flirnished water as soft

as rain water ; but of late years it has become hard, and is no longer fit to wash with.”

The growing hardness of the water is, in fact, a danger signal, declaring grow-

ing contamination. The hardness which prevents the use of the water for washing,
ghould much more warn against it use for drinking.”

REASONS WHY EACH SCHOOL SHOULD HAVE ITS 0WN WATER SUPPLY.

31. In a paper on the “Sanitary condition of Rural Schools,” by Mr.
John Dearness, Public School Inspector, he thus summarizes the reasons
why each school should be furnished with its own supply of pure, whole-
some water :—

** In rural schools, even more than in urban, a plentiful supply of wholesome water
15 necessary, because the children at the former do not go home for their dinner, but at
noon hour eat a dry luncheon, generally swallowed hurriedly, as they are in haste to
proceed with their play. I say generally, because a few teachers require the children at
the beginning of the noon recess to get their dinners from their baskets, return to their
seats, spread a napkin or piece of paper, and, in an orderly manner partake of their repast
before they go out to play.  Sitting in a dry, hot room produces thirst ; this many of
the children increase by bolting a luncheon at intervals in the middle of exciting play,
and that, during the warmest hour of the day in summer ; consequently they drink a
comparatively large quantity of water. They are not often over fastidious as to the
quality of the liguid with which they wash down their luncheons or quench their thirst.
If the pump is not in working order, or the pail be empty, they eat snow or run to the
nearest spring. I have heard of their dipping water out of the roadside ditch. A good well
in the school yard is invaluable. .« . Your thirst would be great if you eould
drink the water after seeing three or four children standing with dirty feet at the pump
spout washing their sweaty hands and faces and all the washings audibly trickling down
into the well ! Under no circumstances should be omitted the duty of pumping the
well empty, if possible, two or three times a year, or at least just after the spring thaw,
and again at the end of the summer vacation.”

TEesTs For DETECTING ORGANIC IMPURIT.ES 1IN WATER.

32. There are some simple tests which any intelligent teacher can use,
and by which impurities in drinking water can be easily deteeted. M.
Dearness gives the first of the !'t:llmﬂng I add the others. Any of
them can be readily used by a teacher so as to satisfy himself on the
subject :—

(1) Permanganate Test.—** Perhaps the best test for such organic impurities, in
inexpert hands, is to put one or two drops, or enough to give a pink colour, of a solution
of permanganate of potash in an ounde vial of the suspected water. The solution should
be of the strength of eight grains of permanganate to an ounce of pure water—distilled
water, or filtered rain water caught in the open, or the water-works water will do nearly
as well, if more convenient than the other. If the water be unfit for drinking the
colour will be discharged, or bleached, in about twelve hours, and usually the impurity
may be seen precipitated at the bottom of the vial. The test is more satisfactory if a
gimilar bottle of pure water be treated the same as the suspected sample and placed
along side it for comparison,”

2
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(2) Forchammers’ Test.—Dr. Waller, of the School of Mines, Columbia College,
New York, in his report to New York Scate Board of Health, 1882, says :—** The pro-
cess proposed by Forchammer, of Copenhagen, appears to have been the first in which
this reagent (permanganate) was used. As ordinarily performed a measured guantity
of water was acidified with sulphuric acid, and then the permanganate solution was added
little by little, as fast as it was discolourized, the process being continued for one, two
or three hours—always for the same length of time in every case, the solution being
kept on a laboratory table, loosely covered, Then the amount of permanganate destroyed,
or, in other words, the amount of oxygen taken from the permanganate was taken as a
measure of the organic substances present.”

(3) Tidy's Test.—The same writer speaks of a modifieation of Forchammer's process,
having been propoesed with success by Dr. Tidy, of the London Chemical Society. He
says :—** It consista in working with measured quantities of water, acidified with the
same amount of sulphurie acid, with the addition of an excess of permanganate, while a
flask containing the same amount of distilled water is treated in"the same way for com-
parison. Al the end of one, three or four hours the amount of permanganate remaining
undestroyed is determined.”

CHARACTERISTICS OF PURE WATER.

33. Dr. P. H. Bryee has furnished me with the following rules, indi-
cating the purity of water. He says:—

“(1) Water must be clear, and entirely free from sediment or suspended matter,

*(2) It should be eolourless or blueish if looked at through a depth of two or three
feet ; green waters are not generally hurtful ; yellowish or brownish are to be looked
upon with suspicion, unless the colour is known to depend upon peat or iron.

f(3) Water should be sparkling and bright, showing it is well charged with air and
carbonic acid.

“(4) It should have the pleasant sparkling taste of good water, but no brackish or
any other unpleasant or peculiar taste.

*(5) There should be no smell other than the peculiar, indescribable (ozonic 7) smell
which fresh spring water yields.

“(6) It ought to be soft to the touch and dissolve soap easily (that is, not have too

much earbonate of lime in it).*
“(7) 1t must have no history of having caused diarrhoea, typhoid, diphtheria, or of

having conveyed scarlatina, ote.
““(8) 1t must be drawn, if from wells, at a depth where, from distance from the sur-
face, and from manure or other source of organie pollution, the water has not been con-

Baminated.”

34. Hon. C. A. Downs, in Report for 1885 of the New Hampshire Board
of Health, treating of the same subject, says:—

** The substances usually found in water are the following :—Lime, sodium, magnesia,
chlorine, ammonia, iron and sulphur. . . . There is alzo likely to be organic matter,
derived from vegetable or animal sources.

* Though it would not be safe to say that any water having these characteristics is absolutely
good, yet no water without them can be considered free from objections.—P. H. B.
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** A liguid may look perfectly clear to the eye, not the smallest particle to be seen,
and yet it may contain in solution a large amount of foreign matter. Upon the intro-
duction of a suitable reagent, the clear liquid becomes turbid, and a precipitate falls
down or collects at the bottom of the vessel, in gquantities sufficient to be weighed or
measured. The clearness of water is no sure proof of its purity, . . .¥

** The following rules are safe :—

**(1) If water showing * free ' ammonia algo shows 15 pails per million of *albumi-
noid * ammonia, the water should be avoided for drinking purposes.t

“*(2) Water which contains more than one part by weight of free chlorine in every
hundred thousand parts, especially if accompanied by *free’ ammonia, is to be con-
demned as drinking-water.

**(3) Water which contains in solution more than two parts by weight, of any metal
—except lime, magnesia, potash and soda—in a hundred thousand parts of the liguid,
is hurtful when used for drinking.

“*(4) Water which shows more than a trace of organic matter is unsafe.”

CHAPTER V.
THE CONSTRUCTION OF LATRINES, OR PRIVIES.

“6. The waler closets for the sexes should be several feet apart and wider different voofs.
Their entrances showld be sereened from observation.”— Regulations, 1885,

“T. Proper care should be taken to secure eleanliness and to prevent unpleasant and un-

healthy odowrs."—Thid. .

8. Suitable walks shouwld be made from the school howse to the water closefs an that the
closets may be reached with comfort in all kinds of weather.” —Ibid.,

PRELIMINARY CONSIDERATIONS IN THE CONSTRUCTION OF LATRINES.

35. In the construction of school latrines, or privies, four things are
essential and should be done, or provided for, viz. :—

* The same writer says :—*° It is impossible to convinee some people that well water is con-
taminated. T meet with such men almost every week or two. Perhaps they will bring samples
of the water to be tested. . . . I say it is not good water. He zays ‘it i= clear, bright and
sparkling,’ and *yon cannot find better water in the earth than that is.” What can you do with
such a man ! You cannot convinee him. Testing the water right before his face and eyes, letting
him geo the condition himsslf nsually brings convietion to his mind. . . . The community
ghould be instructed in these matters,”

+In the Second Annual Report of the New York State Board of Health, it is said (on the
authority of Tronnisdorf) *° that ammonia is the product of the putrefaction of nitrogenons organie
matter, and the nitrates are the last product of their decomposition.” Wanklyn states that boiled
with an alkaline solution of potassinm permanganate gives off * albuminoid ammonia.™ When it
iz hoiled with some alkaline solution (such as sodium carbonate) and then with an alkaline solu-
tion of potassium permanganate, it gives off *‘ free ammonia.” (See page 18.)
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(1) They should be .privu.tc--t]mt is, sereened from observation, or
“masked,” as it is called.

(2) They should be quite separated from each other, that is, should be
set as far apart on the grounds as possible, and should be reached b
separate covered passages or walks. (See paragraph No. 66 ; also bloc
plan of grounds, Fig. 15, in Chapter X.)

(3) They should be well lighted and ventilated—mo dark corners
should be allowed to exist in them.

(4) They should be constantly supervised and kept clean and neat.
The health and morals of the pupils imperatively demand this.

36. The reasons given above for the four essential principles in the
construction of school latrines are so well stated in the publication on
school architecture, authorized by the United States Commissioner of
Education, that I quote them as follows :—

“In the first place, the conveniences for the two sexes should be absolutely separated
out of sight and out of mind each from the other. They should be well ventilated,
.+ . They should not be in any place where one must pass by a window or across a
door to reach them. They should be, however, secluded. . . . . Yet the closets
should not be far removed from the observation of the teacher, or even from super-
vision by the public opinion of the scholars. . . . A light and neatly finished
closet, with proper provision of urinals and water tight floors, will be an object of pride
even mmong boys, and they will readily co-operate with a teacher in keeping it clean
and discountenancing the filthy habits of the rougher class. But, to remove temptation,
all should be light, open, and in a sense public, each latrine to its own sex. There
should be conveniences enough for all the children, dark corners should be avoided,
ingide as well as outside the building, and such angles as cannot be dispensed with
should be overlooked by windows from some frequented place.  Even clumps of shrub-
bt.':l‘_'f should be ao l'l.!.‘l'.’!.'[lgt:t]. 28 not to form retreats for eareless or flil‘t}" 'lm:-,'u, This care
in arrangement, so that no part of the building or grounds ean eseape observation, is of
great value in assisting discipline, breaking up bad habits among the scholars, and
encouraging manliness and modesty.” (See block plan of grounds, Fig. 15, Chap. X.,
[raage *ﬂ'.}

DErAILS oF THE CoONSTRUCTION OF THE LATRINE.

37. The same writer, in discussing the important question as to the
kind of latrine, or privy, to be constructed, says :—

** Having arranged the position of the retiring places with due regard to convenience,
unohtrusiveness, cleanliness, and privacy, the kind of apparatus to be employed is next
to be decided.  Independent of cost, the question whether water closets, earth closets,
or common privies should be uged depends upon the [cost and the] amount of care which
can be given to them. A good water closet is undoubtedly the best appliance which we
have, but it involves an expense in drainage and water supply, . . . and the risk of
being rendered useless by freezing. . . . Those which are called *hoppers” can be
arranged with the trap below ground, out of reach of frost, but . . . [the others
require] a large and constant supply of water. . . . Inordinary cases, the best resource
is some formof earth closet, which, when properly cared for, is inodorous and is equally
available in all weathers. The form of closet employed should be specially designed so
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that the seattering of the earth over the matter in the vault may be done by an inde-
pendent mechanism from the outside.  In this way the pulling of a lever or turning a
crank once a day will accomplish all the requisite disinfecting, and the weekly visit of
an intelligent laborer, who should make the rounds of the school houses to fill up the
reservoirs of dry earth and remove the contents of the vaults, will be all that 13 neces-
sary to mamtain the sanitary condition of the buildings.” :

48. Latrines are of various construction. The out door wooden vault
privies are the most common.  OF late years the “ dry-earth” and “ash-
eloset” systems have been largely used,  (See section 59.) The tub, or
pail system is also in use.  The basin, or trap system, (pan-closets,) is only
for use in buildings or where the pipes, ete, can be protected from the frost.

39. The dry-earth, or ash, system is by far the most satisfactory, if only
it can be kept carefully looked after. (See section G3.)

Praxs or LATRINES, oR ScH0O0L PRIVIES.

). The only two kinds of privies which are likely to be available for
rm'ﬂ,l *-,Lhnnla are the ordinary wooden—or out-door privy vault —and the
dry earth or ash privy. And first, as to the construction of the ordinary
out-door privy with vault:

This privy is usually of the simplest kind, as shown in figures 5
6, 7, uml 8. llm addition n‘t the protruding board over the
seat, as shown in figure 4, is an improvement over the ordi-
nary seaft, as it prevents boys from standing on the seats.
Another modification of a back slanting inwards, as shown
in figure 13, chapter V, is also an improvement. One or other
of these improvements should be adopted in the construc-
tion of any school latrine, or privy.

Fia. 4 —SpormoN
oF PRivy SEAT.

42. Asa general rule school privies are too econfined in their area and are
not properly ventilated, as they should be (or as shown in figure 7). The

T ———r _{
= | |
ENDELEVATION
Fig, 6.—FroxT ELEVATION. Fig. 6.

vault should be at least five feet deep and the interior of the privy eon-
structed so as to admit of the seats being separated from each other (as
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shown in figures 9 and 10, and especiaily as shown in figure 9). The
following plans, authorized by the New Brunswick Board of Education,
are very good as general models. With the necessary modifications
suggested in this chapter they might be adopted with advantage.

Fic. 7.—Sgoriox. Fi1;, 8.—Secrion THRoUGH VAULT.

43. The work on school architecture (authorized by the United States
Commissioner of Education), referring to the construction of the vault,
states that:—

*The vault should be small, built of brick in cement, with brick bottom sloping
toward the rear, and tight door for cleaning out, as deseribed above. In addition the
vault should be provided with a ventilating pipe, carried up well above the roof. This
is best of galvanized iron, but may be of wood if perfectly tight. The doors opening
nto the vault should be made tight with listing or weather moulding, and all crevices
cemented up.  If this is thoroughly done, there will be a pretty constant eurrent of air
downward through the seats, thence up through the shaft into the atmosphere, and no
odour will be perceived even direetly over the seat. The top of the ventilating shaft
should be protected by a cap, if higher roofs about it are likely to cause down draughts.
Unless the vault is tight, no venrilation will prevent stench from the saturated soil
around it.

44. The arrangements of the seats in the latrines (for girls) in the
Wisconsin schools are all that could be desired, as the plan on the
following page will show.*

45. This plan is so admirably adapted to secure isolation and privacy
that it should be invariably followed. It provides, by means of separate
compartments, for what are most desirable, viz.: isolation and privacy.

* The combined privy and urinal for boys, on the New Brunswick plan (Fig. 10), will be found
on page 31,
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A small window (not provided for in the engraving, Fig. 9) should, how-
ever, be inserted about four feet from the floor and oppoesite to the opening
to each ecompartment.

e g

1. 9.—LATRINE FOR (GTRLS.

46. The Wisconsin State Superintendent of Education accompanies this
plan with the following remarks :—

** The foundation, of stone or brick [for the vault of the privy], should be laid
[_in {mlmml.]. The sides and bottom of the vault should be buwlt of brick laid in com-
mon cement, and the inside plastered with mortar composed of the same material. The
ground back of the bricks should be eompact and solid, so that the pressure in the vault
will not displace any of them, The door attached to the vault in the rear of each house
should be strongly made, and fastened down by a lock. From this vault a wooden flue,
without any eracks, should extend above the roof of the house, for the purpose of ventila-
tion. As will be seen, an n[huhing_ four inches in '.'-'i'dﬂlﬁ can be constructed in the |'in]gi:
of theroof, . . . toremove the foul air in the room beneath. [See Fig. 7. on page 28.]
Ower this opening a hood should be built, to prevent rain or snow from falling inside.
As the wind passes under this hood, it will aid materially in withdrawing through this
npu'nir;g the ilul)urit.il,:si from the |l1lilllillg. The sides of the room should be covered
tightly with matched fencing, and then painted: . . . The partitions for each seat
ghould be six feet in height ; and when small children attend the school, [some] of
the seats should always be made so low that they can occupy it and have their feet
reating at the same time on the floor.

* . . . A window for the admission of light, and, if possible, so situated that
sunshine will enter the room some portion of each day, should be included. For the
boys” outhouse, urinals should be construeted in the room . . . [See Fig 10 on page
d1]. In both outhouses, conveniences should be supplied [in the form shown in Fig. 9
ahdwu-] for the izolation and 'l'_"HII'!IN-'LI‘JI.ti"E aeclugion of the ehildren, 111..11'.if_-ul:|.|-]z,- the
delieate and nervous ones.”
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47. The Committee of the Ontario Public School Teachers’ Association
(Inspectors’ Section), to which the subject of school house construction
was recently referred by the Minister of Education, reported as follows on
this matter :—

* Owing to the difficulty of getting [privies| cleaned, a deep pit, well ventilated, 1s
preferred.  See Mr. Inspector Fotheringham's plan.”

45. Mr. Fotheringham's “ plan " is thus given, as follows :—

** From the almost universal neglect to clean the boxes and shallow cess-pools of
privies, I am inclined to recommend the adoption of stone receptacles of five or six feet
depth, with sloping seats at about 35° to 407 angle, with open space at the top of the
seat leading into the open air through the roof or under the caves. The decomposition
at this depth is so gradual as to be much less offensive than from shallow receptacles.

* Privies are almost always too small, and seldom have urinals for boys.  Both
defects are the chief causes of violations of propriety in their use.”

49. Dr. J. J. Wadsworth, Public School Inspector, County of Norfolk,
in his remarks on this subject, says . —

*Boya' privies should have board inclined over seats so as to prevent standing on them.
[See Fig. 4, page 27.] If large there should be separate stalls in each privy. [See Fig.
9, page 29.] Al privies should be masked by tight board fences.”

50. Mr. ¥. Burrows, Public “:-:t}huul Inspector, Counties of Lennox and
Addington, says:—

4 Thﬂm necessary buildings [privies] should be strongly made, and provided with
ventilating chimneys. Any paint used on them should be mixed with coarse sand to
prevent scribbling. To prevent the wetting of the seats urinals should be provided.
The urinals might be placed within a board sereen built around the privies.”

51. Mr..J. McBrien, Public School Tnspector, County of Ontario, sy s —
speaking of the projecting part of the pit, or vault—(see the New Bruns-
wick plan, Fig. 8, page 28) :—

** There should be an outside entrance to it, dug down, like an outside door to some
cellars, with a track laid in it. A vessel constructed on wheels could be drawn up this
once a week,"” ete.

52. In regard to this suggestion, the work on Rural School Architecture
authorized l.w the United States (fﬂlllllll‘».“:-lﬂl‘lf‘l of Education says (speak-
ing of the dry earth closets) :—

* The vault may, with advantage, consist of light plank boxes on wheels, 50 as to
be easily rolled out for emptying,” ete.

CoxstrUcTIioN oF UriNanL rFor Bovs.

53. All experienced writers on privy construction are agreed as to the
necessity of urinals being provided for boys. A plan for them has been
authorized by the New Brunswick Board of Education which might be
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.a&lnrpta;-ul with advantage. It is as follows, and combines, as will be seen
in Fig. 10, a well ar mngmi latrine for boys, which, if constructed on the
plan shown in Fig. 9, page 29, would be n'r'r,.:l,tl'lr improved® .—

1
, ‘ URINALS

Fig. 10.—CoMBIXED URINAL axD LATRINE For Boys.

54. In regard to the best construction of these urinals the Report on
Education for 1884, of the State of Massachusetts, contains the following
directions on the subject given by Dr. F. Lincoln, of Boston :—

“ The neatest form of urinal is a continuous upright surface of ciled slate, with a
platform of slate (not too narrow). The platform ought to be sunk to the level of the
rest of the floor to facilitate the escape of water from the hose or bucket—which should
be used daily in any ease. If there is no sprinkling tube to wet the slate constantly,
the surfaces should be washed as often as may be necessary, The floor of the apart-
ment should be of stone slabs ; not of brick or ordinary cement.” .

55, The anthorized work on School Avchiteesture of the United States
Commissioner of Education says:—

“ Urinals become exceedingly offensive unless well looked after.  Wherever possible,
they should have floor and partitions of slate or marble, for easy washing, and should
in any case be in a well aired place. A piece of common bar soap is often placed in
urinals to lessen the odour from them, and is of considerable value.

36, In an artiele in the Report of the Provincial Board of Health for
1883 it is stated that—

** Urinals become offensive through want of proper provision for preventing the
incrustation of them with deposits from the urine, and of proper means of frequently
eleansing or removing surfaces which colleet the droppings. A tray of ashes or saw-
dust in front of, and beneath, the urinal will meet this latter requirement, the contents
of the tray being frequently changed. For the first mentioned cause of offensiveness,
it seems necessary to have a flow of water washing the urinal, whilst in use. Disin-
fectant contrivances should also be used.”t

* The approved plan of a privy for girls (Fig, 9) will be found on page 20, It should also be
adopted for boys' privies for the reasons given above,
+ For information in regard to disinfectants and their uses, see page 36,
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SCHOOL LAVATORIES AND THEIR (UONSTRUCTION.

Although lavatories have not hitherto, as a general rule, been
E:‘.ln‘-.tdl.,rul essential in ordinary rural schools, yet they are very desirable
on many aceounts, Psl}e-mﬂ.llv wlmrr- numbers El‘ﬂl"’ll‘.‘"‘ﬂ-tﬂ !]'.Tlll out door
plays abound. Thu. are easy of construetion, care bf,m,t__-; taken to have
the escape pipe carefully fitted to the basin and to the drainage pipe. As
to how this drainage should be disposed of, the United States book on
School Architecture, already quoted, says -—

** The sink or wash basin in a school will give no trouble if dra'ned into a separave-
“dry well,” consisting of a pit some 2 or 3 barvels in capacity, filled with loose stones.
and sodded over ; or, still better, a line of 50 to 100 feet of soil tile, laid end to end,
about a foot below the surface of the ground, and the joints well covered before filling
up the trench.”

CEssPoOL FOR LAVATORY WATER AND Privy OVERFLOW,.

38. In cities and towns, provision should be made for drainage or over-
flow from the school privy into the street sewer. In rural sections it
may be necessary to take this overflow into a cesspool. In that case it may
be convenient to let the water from the school lavatory flow into the same
eesspool.  But in such case a trap would be necessary on the pipe leading
from the lavatory into the cesspool, so as to prevent the inflow of poisonous
gas,® The United States work on School Architecture points out that :—

** The best cesspool is a tight tank of brickwork in cement, with brick or concrete
bottom and a stone top set in cement. The stone cover may, with advantage, have a.
common iron pump fixed in it, by means of which the contents of the tank may b
pumped out whenever required with the least trouble.

**In addition, the cesspool cover should be drilled with a number of holes for
admission of air. If the tank is far from the building, it is best to put a trap in the
drain pipe, near the house wall.  In this case, there will be a constant small effluvium
from the cesspool, but, unless it is too large, not enough to reach the building. If
space 18 restricted, the drain pipe should be without a trap and the soil pipes carried
well up above the roof. Then the natural warmth of soil pipes and cesspool will cause
an upward flow in the now unobstructed line of pipe, the air being drawn in through
the holes in the stone cover instead of issuing therefrom, and will be discharged harm-
lessly into the upper air.

* An overflow iz usually necessary to any tight cesspool which is in danger of being
neglected. This may be carried to a small dry well or other outlet, where its offensive-
ness will do as little harm as possible.

* The United Smh_s b-mk on School a\mh]tﬂlurt has a strong word of advice and warning:
om this matter. Tt says:—" On no account must the waste pipe empty into the privy vault,
By such earelessness will not only foul gases be poured into the vestibules, wardrobes, and school
room, but the admixture of water renders the contents of the vault doubly offensive and dan-
gerong, ™ Bee part of chapter—on vestibules and wardrobes—on page 40,
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* In many places these dry wells or leaching cesspools will for eecomomy’s sake be
employed to do the whole work, regardless of the gradual poisoning of the subsoil
inseparable from their use, Even in this case, it is well to remember that a small
brick tank for first receiving the drainage and allowing it to seftle and dissolve is of
much value in preventing the clogging of the soil around the leaching pit.

C=S3P02L — e

“ The overflow pipe should be built into the wall about half its diameter below the
inlet: pipe, and a quarter bend should be previously cemented in, so that when set this
will dip below the surface of the liguid in the cesspool.  (Fig. 11.) By this means the
scum and paper which always floats om the top will be prevented from entering and
choking the overflow pipe.”

Tre Dry Earrn CLOSET.

59. By ecommon eonsent, the dry earth closet system for school latrines
is preferred as the cleanest, healthiest and most satisfactory. The United
States work on School Architecture says of it:—

“ Earth closets, which will in the majority of cases form the most available appli-
ance, differ only from a well arranged privy in the fittings by which at intervals a small
guantity of sifted dry earth is thrown on the matter in the vault. A very small quan-
tity, if evenly spread, acts as a complete disinfectant, and earth closets are nearly as
free from offence as the best water closets—much more so than inferior ones—with the
advantages of simplicity, cheapness, and availability in cold weather.

** What is needed is a capacious reservoir for the dried earth, a measurer to receive
from the reservoir a certain small quantity, and a means of throwing out the earth
contained in the measurer at will in a uniform sheet over the vault, after which opera-
tion another given dose should fall into the measurer, to be ready for the next
operation.”
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front edge of the measurer the sheet of earth may be directed as required. There is a
sheet of wire netting fixed in the hopper, which serves to sift the earth and prevent it
from packing so firmly in the bottom as to impede the movement of the measurer.
The jar communicated to the apparatus shakes down the earth, a matter of some
importance. Very possibly there may be better modes of accomplishing the same
result; the writer merely suggests this as illustrating the end to be attained and the
simplicity of means desirable.

* The vault may, with advantage, consist of tight plank boxes on wheels, so as to
be easily rolled out for emptying. If this is impracticable, a shallow pit lined with
8-inch brick-work in cement, and with bottom of bricks on edge, also laid in cement,
18 necessary, and for facility of cleaning, the botiom may slope outward. The vault
should be accessible from the outside, but closed by strong and tight deors with lock
and key.

* The earth used in these closets should be loam or elay, not sand. It should be
dried in the sun or by a fire, sifted, and stored in a dry place. The screen for sifting
should have about three meshes to the inch ; and coal ashes, similarly sifted, may be
added to the mixture in quantity equal to the earth without harm. Wood ashes or
lime should not be used.

*The earth taken out of the vaults may be dried and used over again indefinitely.
It retains no trace of the organic matter which it has helped to decompose. The
guantity required may be easily calculated. About 1} pints, or 2} pounds, of average
earth per closet will generally be enough for each discharge, supposing these to take place
four or five times daily ; and the capacity of the reservoir divided by this will give the
length of the interval between successive fillings. I several relays of earth are dried
and stored in barrels, there need be no interruption to the working of the apparatus.”

2. The paper of the Provineial Board of Health on this subject says: - -

* The earths best adapted for the purpose are moulds and loams.  Pure sand is said
to possess little or no deodorizing power, while pure clay is difficult to bring into the
properly powdery condition, and has a tendency to absorb too much water.

* It is not necessary that the earth should be absolutely dry; the drying that it
receives from exposure to the atmosphere being sutlicient. For use 1t must be free
from lumps and in a powdery condition. This is best effected by screening it.

** After being used it may be placed in a barrel, where it will undergo a slight
heating and fermentation, after which it may be thrown out on the floor of the shed
and exposed to the air in order to dry, and may then be used again. It is said that
this process may be repeated ten or a dozen times with the same earth before it becomes
offensive. This, however, iz not recommended, especially in a country like ours, unless
for the manurial value of the product; but it shows the value of dry earth as an
abzorbent and deodorizer. Anthracite coal ashes have been found to answer in this
respect fully as well as loam. ; ; ; : - 3

“Bome excellent automatic earth closets, not very extravagant in price, are,
however, made in this Province. The addresses of various manufacturers of them may
be obtained on application to the Seeretary of this Board.”

63. Should the dry ash system be adopted the privy ean be construeted
as shown in ﬁgum 1: 3* wlnch on the whaole, seems piLh-l able 1n its p]!m

* Taken from the second report of the New York State Board of Health, 1884, page ].F.H.r
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and arrangement to that of figure 12. However, both are given as both
have been in successful use. In figure 13 the reservoir and hopper for
ashes and disinfeetants are behind the seat—the back of which inelines
inwards. L is a lever, which, when pushed or pulled back to L/, opens a

HOPPZT
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valve and discharges ashes, through an opening in the floor into a barrel
underneath. The valve may be made to work automatically by a special

arrangement when construeting the seat.
DisINFECTANTS AND THEIR Usgs.*

G4. The report of the New Hampshire State Board of Health for 1885
says, by way of caution :—

“ According to & high authority *a disinfectant is an agent capable of destroying
the infective power of infectious material.” Infectious material is something that has
power to communicate disease to persoms. Now anything which will destroy that
power is a disinfectant. According to recent most rigid and exact tests chlorine,
bromine, and iodine are really disinfectants. But ° they are not suitable as disinfeet-
ants for popular use.” . . . Chloride of lime, permanganate of potash and corrosive
sublimates are recommended as excellent disinfectants ; but they are not innocent

* The following definitions and remarks may be found useful :(—

(1} Pisinfectants.—Substances which destroy smells and their poizonz by acting chemieally :
aubatancea (a= above) which destroy infections or infections matter.

(2} Tsinfection is the destruction of poisons of infeetions or contagions diseases,

(8) Deodorizers.—Bubstances which destroy smells. They are not necessarily disinfectants,

and do not neceszarily have an odour,
(4) Disinfeetion cannot compensate for want of cleanliness nor want of ventilation,
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drugs to have about in jugs and boxes, knowing the propensity of persons to misplace,
mislabel and swallow poisons.”
-

5. In speaking of disinfectants and how to use them, it is well to
remember that suc% 1 common disinfectants, as ehloride of lime and sulphur,
are often used in a way to render them perfectly useless. Chloride of
lime, prepared and used as given below, is one of the best disinfectants
known, since it destroys disease germs very quickly :—

(1) Chloride of Lime.—For a free and general use in privy vaults, sewers, ete., the
following is one of the cheapest and most effective disinfectants and germicides avail-
able for general use® :—

Chloride of lime (bleaching powder) one pound ; water, four gallons.

Mix well—cost, much less than a dollara barrel. A guart or more a day may be used in
an offensive vault. When chloride of lime is spread on trays or dishes in a room, it
cleanses and deodorizes. It may be sprinkled over floors or passages, and after o day or
two, be washed off

(2) Rock Sulphur (brimstone). —For fumigation it should be used in a tightly closed
school room. It should be placed on an iron pan, supported on bricks, placed in wash
tubs containing a little water and set on fire by means of hot coals or a spoonful of
aleohol. For a room ten feet square two pounds of sulphur would be required, and so
on in proportion. The room should remain closed for twenty-four hours.

(3) Sulphate of Iron (copperas) dissolved in water, in the proportion of one and a
half gallons, for night soil in privies, sewers, ete.

(4) Solution of Chleride of Zine, when diluted with water and poured into drains,
sewers and privies, destroys offensive odours.

(8) Carbolic Aeid, diluted with about thirty parts of water and sprinkled where
required, arrests the process of decay.

Nore.—The foregoing list of disinfectants with directions as to their
use is taken from the recent Reports of Boards of Health—Ontario, New
York, New Hampshive, ete., already quoted in this book.

CHAPTER VI.
THE WOOD-SHED.

6. The wood-shed might be placed for convenience of access at the
back of the school houset The better place, from a sanitary point of view,

# ¢ I the laboratory experiments now being made at the Johns Hopking University, . . .
this solution has been found to be rapid in its action, readily destroying germs which possess the
greatest tenacity of life, — Baeillus subtilis and B. anthrocis as well as their spores.” N, H. State
Board Report, 1885,

+ If this plan be adopted the shed should be so constructed that the rear passage for pupils
should not be through it bat alongside of it, as shown in plan of a school house inserted near
the close of this book.
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is at the rear of the sehool lot, with a privy at each end of it (see phm 011
page 37, figure 15). The advantage of this plan wounld be that the
privies could be under the same roof as the wood shed and thus save
expense in construction. They should be kept apart, and a double covered
way should be constructed to the shed which, with a thick and well boarded
partition, would effectually separate the passages to the privies from
each other—which is most desirable. The boys’ passage could be used
for conveying wood to the school house.  Care should, however, be taken
to isolate the girls’ privy from the end of the wood shed by a thick parti-
tion or a space of about twelve inches so that no communication can
possibly take place with it from that end of the wood shed. This, although
a comparatively economical plan, is not so good a one as to isolate the
privies entirely, as shown in figure 15, page 49. The size of the wood
shed must be determined by circumstances.

CHAPTER VII.
THE SCHOOL PLAY SHEDS AND GROUNDS.

(7. No school should be without a comfortable play shed for wet
weather, and for young children in the heat of the summer day. The play-
shed might be placed at the sides of the separate play grounds for boys and
cirls. They would thus be placed apart from each other and the boys and
girls would then be free to enjoy their play hours without interruption
or annoyance from each other, or from any unruly pupils of the school.
The girls’ play ground might have one or two shade trees in it, and a few
hench seats around the shade trees.  (See figure 15 in Chapter X.)

68. Some school authorities recommend that play grounds should
not have any shade trees in them for reasons given. The United States
work on School Arvchitecture summarizes these reasons as follows :—

* However the play ground may be situated, it is best left clear, without interrup-
tion by trees or shrubs. These are only in the way of the children’s sports, and they
soon get mangled and broken by thoughtlessness or aceident ; their shade is of no use
in such a place, and they are liable to be used as screens to conceal doubtful actions
from the eye of the teacher, whose vigilance it is well that the pupils should never be

sure of eseaping.”

(9. In regard to the necessity for play grounds within the school site,
the State Superintendent of Wisconsin in his last report, makes these

s11 ggv:-'.f.i-t}lls -
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1. * Two spaces should be assigned to the play yards—one for the boys and one for
the girls.  When a school maintains a primary [or Kindergarten] department, a portion
of the grounds should be set apart for its small c¢hildren.

2. ** The idea which should govern in the ease [of play grounds] is to secure space not
for mere amusement, but for proper physical exercises by both sexes. No children in
any school should be compelled to go into the highway [apart from the danger from
passing vehicles and cattle] or on private grounds for their plays or recreation.

3. **The play grounds should never be paved with stone or brick, nor covered ‘Mtll
plank or coarse gravel. The grass should be allowed to grow upon them as thickly as
possible with their use by the children. Sometimes it is an advantage to spread a layer,
of fine sand upon them when the soil has been hardened in the frequent plays.”

4. ** It is very essential that all portions of the play yards should be seen from the
windows of the main school-rooms. 5

70. This suggestion as to the surface of the play ground is endorsed in
the work qan&tlcmul by the United States Commissioner on School Archi-
tecture. It says:—

* The ground should be grassed over with the closest and thickest turf possible, .
- - . Whenever the natural sod is good, it iz best to leave it intact, as a thick sod is
of slow growth. If new grading is necessary . . . all the loam accessible should be
spread upon the surface . . . and the whole should be thickly sown with red-tap grass,
with a little admixture of white clover.”

NoTE—(For a reference to “school recess, see paragrap ph No. 131
See, especially, paragraph 140, section (4), in rf:trra.rd to the increased desire
for p]!u'trl ounds as an indication of publie ]1}::(,['&]11;3 in respeet to schools,)

CHAPTER VIIL
SHADE TREES AND SHRUBS.

3. The school grovads ghovld be properly levelled and drained, plante 1 with shade
trees . . . "—Regulations, 1885.

302, The fivst Friday in May should be set apart by the trustees of every rural
school and incorpovated village for the purpose of planting shade trees, making flower beds
and otheripize unpi m:tuy aid beantifying the school grownds.” —Ibid, *

e "hreuklng on lhe rulhjecl; of Arbor Day in the 17 mt&cl Statez, Hon, John Eaton remarks :(—
* In several States of the American Union, ‘Iu;rm-'w-r, thers is a growing !]]hih]ﬁll-lﬂl] among school
officers to avail themselves of this effective means of culture and to foster a spirit in the com-
munity which will facilitate the operation of laws passed for the encouragement of tree planting
and the protection of trees ; in Connecticut, especially, the late encrgetic Secretary of the State
Board of Education, Hon. B. G. Northrop, inaugurated a movement which is improving the
surroundings of schools in the rural districts almost beyond recognition, and in West Virginia the
comnendable efforts of the Department of Pubhe Instruction, under the direction of Hon, B, L.
Butclier, have resulted in similar improvements,  The work of De. John B, Peaslee, City Super,
intendent of Cincinnati, in the same divection, has also been especinlly successful.”

3
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71. Now that Arbor Day in spring is one of the school institutions
of the Provinee, it is desirable that the school grounds, and the outside
strip in front of the school house and on the street, or road side, should be
judiciously planted. Care should be taken to select the most suitable
trees and shrubs for that purpese, considering the nature of the soil and
the size of the school lot, ete. Flowers, too, should be provided for the
beds in front of the buildings, and, if practicable, at the sides of the
walks leading to the school entrances.

72. Mr. R. W. Phipps, who is an authority on Forestry in Ontario, has
furnished the Minister of Education with the following list and explana-
tory information (which I have modified and condensed) on this subject -—

**1. The trees which experience proves to be best adapted to our Canadian climate
are divided into several classes, First, the deciduous trees, which are easily grown
that is to say, they have fibrous roots, rendering them easy to transplant.  The young
saplings, as they stand in the undergrowth of the forest, will be found with sufficient
roots, if care be taken, to transplant well. The term deciduous is applied to all trees
not evVergres.

“* Marres.—Native Hard Maple (acer saccharinum) ; Searlet or Soft Maple (acer
rubrum) ; Silver Leaf Maple (acer dasycarpum); Norway Maple (acer platanoides) ;
Ash Leaved Maple (acer negundo) ; [acervides negundo of Dr. F. B. Hough, see para-
graph No. T3.]

“Erms,—American or White Elm (ulmus Americana) ; Cork Barked or Winged
Elm {lllnlltﬂ- illﬂ:ttﬂ-} H Beoteh or Wyeh Elm {lilillllﬁ 1||ur|l.:u|.'|.}, [Eee lﬂl.i.':l_gl'ﬂ,ljl': Wo. T3.)

“ Lixpess. —European Linden (tilea Europmea) ; Basswood (tilea Americana).

** Asu.—Native, white (fraxinus Americana); BEuropean Ash (fraxinus Europaea).

* Cuestavrs.—Horse Chestnut (mesculus hippocastancum) ; Sweet Chestnut  [(eas-
tanea Americana).

*MousTars Asu.—Sorbus,

2, The following native trees are also well adapted for transplanting, but they
cannot be handled like the former, owing to their having but few roots. There are two
ways of treating them—one, to plant the nuts where the tree is to grow, the other to
transplant them several times when young. This gives them a mass of roots of far
more certain growth for planting in their ultimate position.

“* Harpwoon Trees, such as Hickory (earya) ; Oaks (quercus) ; Beech (fagus) ; Wal-
nut (juglans).

3. The time for planting all of the above is in spring, from the time the frost leaves
the ground, till May 156th. The season, however, can be prolonged to the 15th June,
by ohserving to cut back the tops of the trees,  In the fall the time of planting may be
from the 20th of October till the ground is frozen too hasd ful'tl'i%illg. When IJIIlIItillg
them care should be taken to strip the leaves off, as the sap remaining in the trees soon
evaporates through the leaves, causing them to shrivel up and so destroy their chance

of growth.

“4, The next class peculiarly suited for transplanting iz the evergreen. Thosze of
the spruce and cedar variety are grown more easily than pines or junipers, as they have
a greater quantity of good roots. This class comprises the White or Native Spruce
(abies alba), Norway Spruce (abies excelsa), Balsam Spruce or Fir Proper (tsuga bal-
samifera), Hemlock (abies Canadensis), White Cedar (thuja occidentalis). The spruce
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and cedar family will grow in damper situations than will the pines, but all succeed
better in fairly drained soil.

5. The next variety of evergreen is the pine. Unless transplanted several times
when young, these do not t.'l:_ruw. out. many roots, and those thrown out are fine, lomg
and easily disbarked, unless great care be taken in removing them from the soil. The
most suitable varieties are :--

** Pixes.—White Pine (pinus strobus) ;: Weymonth Pine (pinus cembra) ; Norway
Pine (pinus rubra) ; Austrian Pine (pinus Austriacea) ; Scoteh Pine (pinus sylvestris).

“The planting season for all the above evergreens is from May 15th to June 15th,
or just as the buds are commencing to burst.

* 6. The last which need be noted is the larch.

* Larcues.—European Larch (larix Europea) ; Native Larch, Tamarac (lanix Am-
ericana).

“This tree may be termed a deciduous evergreen, and succeeds best when planted
late in the fall, or the first thing in spring. It commences to grow with the first warm
rays of the sun, but is uncertain unless great care is taken to keep it damp. This
advice is meant in case of large trees, such as those five to seven feet high. Small
trees are grown more easily.

ih =

7. With respect to soil, all trees thrive best in well-drained soil, varying from a
sandy loam to a elay soil, not of too stiff a nature. A elay loam suits them all.

‘8. If chestnut trees be planted in spring, the heads or leaves should not be cut
off, as this tree makes all its growth in the first few growing days and is then stationary
for the season. The branches may, if necessary, be thinned.

“9. When trees are finally planted, care should be taken to muleh around them
with old manure, leaves, spent hops, straw, if it can be kept in place—stones laid on it
do this—or other substance not injurions to growth, but never, for example, with pme
sawdust or tanbark. Some cultivators prefer keeping the ground stirred to mulching.

““10. When transplanting evergreens, the roots should never be exposed to air or
light—especially sun heat—more than can be helped. The root is resinous : if the
resin hardens, the process of growth in future will be rendered impossible.”

73. Dr. F. B. Hough, Chief of the Forestry Division of the United
States Department of Agnmltm e, in a letter (un the planting of trees in
school grounds) to Hon. John Eaton, Commissioner of Edueation, written

in 1883, adds :(—

1. “*Of all the native trees of the Northern States, the American elm (ulmus Ameri-
cana) is perhaps least liable to accident from a bruise upon the bark ; and there are
few, if any, that should be more generally preferred. It carries its shade high above
the level of our windows ; it is seldom broken or thrown down by the winds ; it lives
to a great age and grows to a large size, and it presents a majestic and graceful outline
as agreeable to the view as its spreading canopy is refreshing in its shade. The red or
slippery elm might be liable to be peeled by unruly boys, for its inner bark, and should
for this reason be planted only upon private grounds,

2, **The maples are justly prized as shade trees, and the sugar maple (acer sacchari-
num) may, perhaps, be placed first on the list, as affording a dense shade and a graceful
oval outline. . . . All of the ““"I-’I'*"'i e u«:rnﬂplmlulla in the lli.-l..ll;llillg yuear from the
bright colouring of their autumnal foliage. The box elder, or ash-leaved maple (negundo
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aceroides), a nearly allied species, is a favourite shade tree in the Western States, and
grows well in the middle latitudes of the Atlantic States.”

74. The shrubs suggested in the United States book on School Arehi-
tecture are the Missouri eurrant, Barberry, Weigelia, Cornel, Laurel,
Lilae, Roses (white, yvellow, and wd) Viburnum or Guelder rose, La.n,llfnrma
privet, Forsythia, Spirma, Tartarean honeysuckle, Dogwood, Deutzia. To
these I add the following, which will grow freely in any part of Ontario,
viz. :—Syringa, Yellow I'It:-we]mg eurrant, Hulran rea, Snowberry, Ash-
berry, ete. Of climbing shrubs I may mention the Virginia Creeper,
Clematis, Bignonia radicans Birthwort, Roses, ete.

75. The Wiseonsin State Eupm'int{'ndﬂnt of Schools adds :—

* 1. Damp spots may be improved by covering them with clusters of the beautiful
pyrus japonica, and porches may be ornamented by climbing vines, such ag ivy ( English,
German, or the small leaved varieties), woodbine or wistaria, roses and honeysuckles
[Virginia creeper, trumpet flower, clematis, ete.]: and if any one will take the trouble
to sow the seeds in spring, the red and white eypress vines, the fragrant jessamine,
morning slories, and the purple and white Japanese clematis, may be added.

2, Itis best to plant several varieties of shrubs together in clumps.  The dark ever-
greens or the holly and laurel then set off the brighter kinds, and the mutual protection
which they afford each other against the winds helps the growth of all.”

76. Dr. F. B. Hough, Chief of the Forestry division of the United
States Department of Agriculture, in his letter, quoted above, makes the
following useful suggestions :—

1. To secure suceess trees should be selected from nursery plantations or from those
that have sprung up in open places, such as the seedling trees along fences, so that
that there may be an abundance of the small fibrows roots.  Without this precaution
they will be very liable to fail. It should be further borne in mind, that if the roots
are much exposed to the sun or to a cold or drying wind their vitality may be soon lost.
areat care should be taken, if they are brought from an adjoining place and planted
immediately, to retain az much goil among them as possible, and to prefer a damp and
clondy day. By placing the roots of the trees as soon as they are drawn from the
gmuml upon a conrse strong gheet of canvas, and lmldmg this around them, this uhjm:t
may be best secured. Straw or moss, a little dampened, will serve this purpose very
well, and sometimes the trees may be set in a box or barrel with some of the better soil
in which they grew, for their removal.  Sometimes trees ean be removed in winter with
great advantage by digging a trench around them in the fall and allowing the earth to
freeze, so that a disk, including the tree and its roots, may be removed entire.

The ends of broken roots should be cut off smooth before the tree is ];lmltu{l.

2 The holes for the trees should be always made before the trees are brought on the
gl‘tlllﬂd- They should be somewhat larger and deeper than those needed in common
planting on private lands, because it is desirable to give the trees the best possible
opportunity ab the start.  The surface soil being generally the best, should be thrown
up on one side, and the poorer soil from below on the other. In filling in, the better
soil should be returned first, so as to be nearer the roots. In hard clayey soils great
-rH'h-ﬂm;tgu 13 gﬂiuuﬂ h:l.' diggi]lg the holes in the fall, so that the earth iy e exlmged
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to the weather through the winter. The holes might be loosely covered with boards
when necessary. If the soil be somewhat sterile, a waggon-load of rich loam, compost,
or wood's earth, placed below and around the roots, would be the cheapest means for
insuring suecess.  In applying manures carve should be taken that they be placed below
and near, but not in contact with the roots. In setting the tree it should be placed a
trifle deeper than it stood before, the roots should be spread out so that none are
doubled, and fine rich soil should be carefully sifted in among them so as to fill every
space. Sometimes the roots are dipped in a tub containing a thin mud of rich soil
before they are set.  In any event, unless the soil is evidently damp enough, the trees
should be well watered as soon as they are planted, and this process in dry seasons
should be repeated from time to time through the first and seeond years.”

77. The Wisconsin State Superintendent further adds:—

**1. The constant care for these shrubs and trees and their unrivalled beauty help to
adueate the children ; their shade is very grateful in the summer ; they cool the atmos-
phere in the hot days by condensing moeisture upon their leaves at night, and by evapo-
rating vast amounts of it through their leaves in the day time ; they absorb or destroy
the poisonous gases and the noxious exhalations often found about the school buildings ;
and they produce a constant motion in the atmosphere, tending toward slight and
healthful breezes.

*2. No shrub or tree should be planted . . . near the school building, where it
will interfere with the light admitted through the windows."

78. The United States work on School Architecture, referring to this
latter point, says :—

* The good effect of trees is reversed by allowing them to stand too near a building.
While they may actually be used to dry up a marshy spot, by the great guantity of
water which they take up through their roots and disperse by means of their leaves
into the air, these same roots, near a cellar wall, will keep it damp as would the
vicinity of a great wet sponge ; and the shade of their branches, if allowed to fall on
the school house, not only deprives it of so much wholesome sunshine, but the moving
shadows on the windows or curtains cause a flickering of the light which is distressing
and injurious to the eyes.”

7T9. As to the flower beds suggested, the variety of annuals is so
numerous that it is not necessary here to name any. A writer, already
quoted, says :—

“ A judicious selection of seeds, supplemented by slips from private gardens and
young shoots transplanted from the woods, will cost almost nothing, while the civilizing
influence of their beauty upon the children’s minds, together with the pride and interest
which their gardening operations will awaken, shonld not be undervalued.”

80. Speaking of the value and usefulness of collections of native woods
made by pupils of a school, Dr. F. B. Hough, before quoted, makes the
following practical suggestions as to how mn] why such collections should
he mmlﬂ —

“ There is no school house in the country, whether in eity or village or rural district,
which might not have at slight expense an interesting collection of the native woods of
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the vicinity. These specimens should be prepared by having one or more faces planed
and polished or varnished to show the grain of the wood when worked to best advantage,
and another face simply planed and left in its natural colour. There should be some
portion of the bark, and it would be still better if there were shown in connection with
the wood dried specimens of the leaves and blossoms, the fruit, and the resinous or
other products.  Such collections made up by the scholars, and correctly labelled, under
the care of the teachers, would become object lessons of first importance as an agency
for instruction. They would afford the most profitable kind of employment for the
leisure hours, and might awaken a love of close observation and a thirst for further
knowledge that would ripen into the hest of fruits.”

CHAPTER IX.

FENCE AND SCHOOL ENTRANCES.

3. The school grovnds showdd be . | enclosed by a substantial fenee.”—Regula-
tions, 1885,

81. Every school lot should be substantially fenced in. TLocal taste
will determine the kind of fence—whether puhn" board or picket, ete.
A rustic fence, if well put together, is very neat and inexpensive.
It may be of red cedar or other urable poles, with the bark on, consistin
of pm-:tf-: with top and bottom rails well secured together and the intervals
filled with pieces of random lengths nailed in any direction, the only
care needed being to keep the network so formed uniformly open, not
thick in one part and thin in another.

T O T
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Fig. 14.—SaxrLE oF FExck PaLise awn (GATE.

82, If a paling or picket fence be preferred, the following sugrestions
by the Wisconsin State School Superintendent are useful and valuable :—

““ The lower portion of its posts, before buried in the ground, should be dipped in
hot coal tar, which aids in preserving the wood a much longer time.  Four well-planed
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boands of pine,—the bottom one eight or ten inches wide, and the rest each six inches,
should be nailed, at the proper spaces from each other, on the posts set in the ground ;
and then a pine board, —four or five inches wide, fastened flat to the top of the post,
cut even with. or slightly inclined toward, the highest board on the side. The fence
should be painted in an agreeable and lasting color.® The gates should be strongly built,
and so hung that they will shut themselves [and open either way]. An entrance way

I £ | for the school, in the style here illustrated [or a turn-stile], will

|2 ' be found very convenient. It effectually exeludes cattle from
the enclosure ; while it permits children and even adults to pass through with no
difficulty. The opening in the fence next to the street should be four feet wide, and
the passage inside two feet,”

SEPARATE ENTRANCES TO THE ScHOOL For Bovs axp GIRLS.

12, There should be sepavate entrances with coveved porches and suitalle eloak rooms
for boys ond givls,” —Regulations, 1885,

83. There should be two separate entrances to every sechool house —one
for boys and the other for girls+ This provision is now almost universal ;
and all the new and approved school houses have two entrances.  Experi-
ence and the fitness of things, as well as the discipline and morale of the
school, require these entrances to be separate.  The United States book on
School Architecture says :—

*1. The entrances, which must be separate for the two sexes, should be so planned
that both boys and girls may be under the eye of the teacher in entering and leaving
the room. They may be in the wall behind him, a very common position, but are
better either in the side or opposite end walls, 20 that without turning his head, his
glance may follow them through the vestibules until they are out of the building. This
plan will prevent the silly tricks which children carry on in the vestibules sheltered
from the teacher's observation, to the amusement of their fellows but to the detriment
of discipline. The best arrangement will be to put one entrance door in the side wall,
near the teacher's end of the room, and the other in the opposite end wall,

2. The side door may be appropriated to the boys, who will thus be nearer the
teacher and more under his control in entering and departing, and the end door, which
will be behind the pupils, to the girls.

3. The room being lighted alike on hoth sides, the pupils may sit facing either the
east or west, bhut there are many advantages in arranging them to face the west. By
this disposition the girls’ entranee is brought on the sunniest and most sheltered part of
the building, as it should be, and in interior planning, the stove or furnace, which must
bt at the north. west corner of the room, comes in front of the pupils, where it finds the
largest space and where its heat is diffused with the greatest comfort to all,

““4. Aspect must also be considered in regard to the entrances, which, in a word,
should always face the south, A sonth entrance gives a breathing place for the children
in rainy or blustering weather as they approach or leave the building, and protection to
the interior from the March north-westers or easterly rain storms, which will blow in

* With coarse sand mixed with last coat of paint.
1 8ee Official Regulation on this subject, preceding paragraph Noo 81, page 44,  See also
block plan, Fig. 15, on page 48,
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at an outside door exposed to them with such force as to make themselves felt through-
the whole school room whenever the door is opened ; it gives dry and clean approaches

to the building after snow storms, in place of impassable drifts ; and last, but not least,

shelter for those too punctual scholars who are sure to arrive before the building is open

in the morning.

5. Bo important has experience shown the southerly aspect for entrances to be that
to this necessity is perhaps due the fashion of east and west lighting for the school
rOOIL Proper.

*6i. There may be situations where a south exposure is impracticable for one or both
entrances. In such a case, much may be done by contriving porches, which, although
entered from the east or west, or even from the north, can have wide windows toward
the south, and angles or screens which may shelter the early arrivals from the cold
winds.”

84. The State School Superintendent of Wisconsin also gives a good
reason for separate entrances to the school. He says:—

“TIt tends to prevent crowding and disorder of the pupils before reaching, or on
leaving, the school rooms, and removes the temptation for boys and girls to remain in
the entries engaged in conversation.”

Tae VESTIBULES AND CLoAK Roosms, o WARDROBES.

85. The author of the United States Book on School Architecture,
speaking of vestibules and wardrobes, says:

*1. A good rule for vestibules is that the outside doors shall be placed at an angle
with those opening from the vestibules into the school room. This will eut off the
direct impulse of the wind and exclude draughts with ten times the effectiveness of out-
side and vestibule doors in parallel walls. They should be light and sufficiently spacious
to give the erowd which pours out of the school room doors at recess a little breathing
space before they are pushed into the open air. *

2 Attached to each vestibule shouldbe a . . . wardrohe., These mMay open directly
from the school room. . . . . but the smell of wet clothes in rainy weather . . . . is
penetrating and disagreeable, and a better disposition is to open the wardrobes from the
vestibules, these being at the same time so arranged that the teacher can observe every-

thing that goes on in either of them. }

*® [n eonstrueting the entrances to a =chool honse it should be remembered that the Canadian
law nrquil‘ca that the doors should be made to open outwards,

Care should alzo be taken to make the staireases and passages of the school honse of more than
one story as wide as possible, so as to facilitate the egress of the pupils in case of fire or panic.
Pupils should also be drilled to leave the schiool house in the shortest possible time so as to pre-
vent erushing in ease of alarm.  (See paragraph number 129, on fire drill, page 74.)

+De. D, T, Lincoln, in the Report for 1882, of the New York State Board of Health, says on
this point:—* It iz not proper to hang overclothes in the rooms where scholars sit. A closed ward-
roba . . 0o in the school room eondenses the effluvia and concentrates the effect of packing a
guantity of most reeking [garments]. The chance of diffusing infection is increased by such eon-
tact. [The wardrobe] should be large enough [s0 that the] clothes should hang without overlap-
ping ench other. Tt should have good light and free civculation of air, and be well warmed,
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‘3. Besides the wardrobes, each vestibule should be furnished with washbowls and
roller towels. . . . .* All that is needful is a common cistern pump in each vesti-
bule [to the rainwater tank], with a lead or enamelled iron suction pipe to the well, and
an earthenware or tinned copper basin, or sink if preferred, with a waste pipe to a dry
well outside. This will cost [such] a trifle [that] at 6 per cent. interest, . . . . the eost
of keeping a school of 50 pupils clean [would not exceed 10] cents each a year.

**4. The pumps may be had with a pin hole in the valve, so that the water eannot
stand lomg enough in them to freeze, and traps in the waste pipe may be dispensed with
as unnecessary, so that there will be no other part of the apparatus to be injured by
frost.™

86. Leading up to the entrances, flower beds might (as provided by the
regulations relating to Arbor Day) be placed with advantage, thus zulqlin%
beauty, as well as sources of pleasure and instruction to the teachings o
the school. (See block plan, Fig. 15, in next chapter.)

CHAPTER X.
PLAN OF THE SCHOOL GROUNDS.

B, The avea of a sehool site should not be less fhan half an acrve fn extent, and if ¢
school population of the seeton exceeds seventy-five, the area showld be one acre,”— Kegula-
tions, 1885.

“ 9, The school howse showld be placed at least thivty feet from the public highway,”—
Ihid.

87. 1t is only in a general way that suggestions in regard to the
arrangements and plans of the school grounds can be of practical value.
The school authorities in each locality must determine such questions for
themselves,

88. As a rule the entrances to the school, or at least the front of the
building, should face the south, or the east—never the north, unless it be
a matter of necessity.+ The well, outbuildings, shade trees, Hower beds,
ete., should be placed, as nearly as possible, in the positions indicated
in block plan, fig. 15, and in the chapters devoted to these special subjeets.
In placing the school house, so as to admit the light only from the north
or east, it will be necessary to consider the whole matter well before
erecting the house. With a view to give practical effect to what 1 have
hitherto said on this subject, I insert the following block plan on the next
page, by way of suggestion and illustration.

* See paragraph No. 57 on Lavatories, page 32,
+8ee, also, in this connection the chapter (XIV,) on Lighting and Windows.
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89. The following plan may be modified aceording to eirecumstances, but
the main features of it should be retained, especially in regard to the
privies, play grounds and play sheds,
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90. The New Brunswick Board of Eduecation have suggested a plan of
school grounds which I give in the following diagram (fig. 16) as an alter-
native to my own. It differs from the foregoing, but not in very import-
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ant particulars. It, however, lacks the convenience of play sheds for the
children, as well as a separate entrance for girls from the road and from
their l}lm' frmumla in the rear. Trees, Hn\-.:_-w-. and shrubs should be
added if the plan be adopted.
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CHAPTER XL
THE CONSTRUCTION OF SCHOOL HOUSES.

91. As a preliminary to the eonsideration of the important subject of
schoal house construction, I desire to refer to the proceedings on this sub-
jeet which took place at the International Educational Congress held in
Brussels in August, 1850. At that Congress, this subjeet, in its hygienie
aspeet, received the greatest attention.

92, Dr. W. T. Harris, a distinguished eduecationist, now of Concord,
Massachusetts, was deputed by the American National Edueational
Association to attehd this Congress and report the results. In his report
of the Congress to the Association in 1881, he says :—

“ Fifteen specialists of different countries (Belgium, France, Great DBritain,
Hungary, Holland, Russia and Switzerland), sent in reports on six questions proposed,
and these are very complete, and bearing the traces of very thorough study. Seven
reports and six supplementary ones were gent in by scientific men of different nation-
alities. . . . The assembly devoted much time to the prineipal hygienie conditions
to be observed in the construction of school buildings.

93. Dr. Harris then gives the result of these deliberations in the
following condensed form, which I have still further abbreviated, viz. :

“1. The lighting of day class-rooms (the subject of three reports) was considered
at length, and the following resolution adopted : * Class-rooms should be lighted during
the day by windows, on one side only, and to the left of the pupils. They should be so
arranged that all the seats would be fully and equally lighted, the question of ventilation
being considered apart from that of lighting.’

2, The question of the propercubic contents of air was settled by the following
resolution : * The length of a class-room, the maximum number should be 9.60 metres,
the width 6.60 metres to 8 metres '—{or thirty-one by twenty-one to twenty-six feet.)

+# 3. The section . . . was unanimous in deciding in favor of single desks,
such as are in use in many schools on the continent.

“4. . . . The section adopted a resolution in favor of extending medical in-
spection to the schools. . . . The section also resolved :—

¢ 5. That the Belgian Government should take the inifiative in establishing through-
out the kingdom—after the example set by Brussels—hygienic statistics in schools, that
will show the influence of schools on the health of children,”

94. In addition to these valuable suggestions, I quote others from an
experienced Ameriean authority—Hon. John D. Philbrick, LLD. At the
request of Hon. John Eaton, United States Commissioner of Edueation,
he prepared an elaborate report on the “school systems in the eties
of the United States” which was published by the EZurean of Edu-
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cation this year (1885), as one of the “ circulars of information.”* At the
Eammlusiﬂn of his report, Dr. Philbrick sums up his criticisms on the exist-
ing school buildings (which he desecribes) in a series of suggestions which
are so valuable and recent that I quote them at length. He says,
speaking of the

“ REQUIREMENTS oF A MobpeL ScuoolL Roow.

(1) ** Shape.—It should be oblong, the width being to the length aboutas three to
four, with the teacher's platform at one end.

{2) ** Size —For a primary . . . school with a register of 54 pupils and atten-
dance of about 50, the room should be 33 feet long by 25 wide and 13 feet high, which
gives practically upwards of 200 cubic feet and 164 square feet of floor space to each pupil.

(4) ** Lighting.—From windows on the left of the pupils as they sit, the tops being
siquare and not more than six inches from the ceiling, the bottom being at least three
and a half feet from the floor, equelly spaced, not grouped, with transome sashes hung
at the case, above the sliding sashes, A window or two, in addition, at the back is
admissible, The size of the windows on the side, taken collectively, should be equal at
least to one-sixth of the floor space. The highest authorities in school hygiene require
00 or 350 square inches of glass for each pupil.+

(4) *“ Doors.—On the side opposite the windows, two doors with transome
windows above, hung at the base, and between these transome windows, and on the
same line, two more windows of the same kind and hung in the same manner.

(8) ** Walls.—The walls should be slightly tinted, but not the ceiling.

(6) ** Blackboard.—A blackboard may be between the doors, but a sliding blackboard,
back of the teacher’s platform, or a portable one on the platform, in accordance with

the German idea, would perhaps be better than the profusion of wall blackboard now
N vogue among us.

{7) ** Seating.—The main rule to be observed in the placing of the seats is to earry
them as far as possible from the opposite side ; the aim being to make the arrangement
such that the distance of the outer row of desks from the windows shall not exceed
once and a half the height of the top of the window from the floor,

*In referring to Dy, Philbrick’s qualification for this work, Hon. John Eaton says :—*John I,
Philbrick, LL. 1., became Superintendent of the Boston school in January, 1857, having previ-
ously been a teacher in these sehools, Principal of the Connectiout Normal School, and Superin-
tendent of public instruction for that State. It is acknowledged the world over, that to him is
largely and specially due the exeellence of the Boston schools, A thorough man of affairs,
aceurate and broad in his scholarship, . . . he not only watched and guided the Boston
schools that grew under his hands for twenty years, but, by travels and studies in different parts
of this country, and during two visits to Eurepe, . . . he had the rarest opportunities for
extensive personal observation elsewhers in z2chool matters, and for philosophical deduetions
thevefrom. . . . He had official duties in connection with the exhibition at Vienna, and the
special organization, care and management of the American Exhibition of Education at Paris in
1878.™

+ In another part of his report, quoted in Chapter XVII., Dr, Philbrick lays stress on the
great desirability of so placing the school house that its angles shall be in the same divection as
are the four cardinal points of the compass, (See Chapter XVIL.)
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(8) ** Wardrobes, or Clothes Rooms.—There are three kinds of [wardrobes, viz.]: (1)
Une room [set apart] for the whole school or several classes; (2) a room attached te
each school room ; (3) arrangements within each school room, either wardrobes, or racks,
or pegs on the wall, The second kind is most prevalent and is thought by some to be
indispensable ; it has important advantages, but its use by both sexes, promiscuously,
is decidedly objectionable. . . . ['I'llu third kind is very undesirable, for the reasons
given in note + to paragraph, number 85 page 44, |

95. No one can over-estimate the great practical value of these expres-
sions of opinion on the subject under consideration, from authorities
so distinguished as the Brussels Congress of Educationists, and the Ameri-
can school report of Dr. Philbrick.  They embody the latest and most
carefully considered judgments of some of the leading educators and
professional experts in Europe and Ameriea, on school house eonstrue-
tion. As such, they deserve candid and eareful consideration on the part
of those who are by law entrusted with the duty of providing school
house accommodation for the youth of our country.

96. It may be urged that in “ the good old days,” and in the early
times in this country, no one ever thought of prmsenﬁmg rules on subjects
of this kind, or even of making any suggestions on such matters. True
But the consequence was, that we then unwittingly sacrificed many youthful
lives, and would persistently have continued 1o do so, had not medieal
experience and remonstrance, by calling attention to the subject, arrested
the evil. At all events, we have now the fullest and most satisfactory
information on the subject, gathered from all quarters, and that too of
unquestionable authority. We would then be acting a most eruel and unjust
part to the children of this country were we not cheerfully to avail our-
selves of the wise counsels and extensive experience of those who are
not only competent to advise us in these matters, but who give us such
facts and data on the subject, as should eonvinee any reasonable man that
what is suggested is the right and wise thing to do, so as to conserve the
precious lives of the children committed to our eare and instruction.

DEraiLs or ScHooL BulLbpixe CoNSTRUCTION,®

97. It is not necessary to go much into detail in regard to the building
of a School House, but there are certain important matters in connection
with it which merit careful attention. They relate (1) to the foundation ;
(2) the walls; (3) the floors; (4) internal fittings, such as ‘u.ruinsr:uting,
blackboards, ete.  The matter of ventilation, windows, seating and other
details will be referred to in a subsequent chapter,

The foundation. Whether the building be a frame, brick, or
stone one, great care should be taken to make the foundation secure, and

* For obwious reasons T have not gone into the minutise of building in this chapter. What 1
have aaid on the matter referred to in the text is designed to aid rural trustees by hint and sog-
gestion in framing their contracts or agreements with builders, and in preparing specifications,
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especially to see that it is thoroughly drained. Even if posts alone be
used to support a frame structure, the same care as to drainage is neces-
sary, so as to prevent dampness and its consequent evils.

" 98, In this connection, and in regard to the preliminary mechanical
details, I give the following valuable suggestions, based upon the ex-
erience and judgment of the skilled architect who has prepared the
Inited States work on School Architecture. He thus points out what
should be done so as to secure a good foundation, and also how the work
itself should be performed :

{a) ** The site having been carefully selected and drained as before described, the
cellar may be excavated to a uniform depth of about 3 feet below the original surface
of the ground. The sod, if good, should be stripped off and utilized at oncein improving
the remoter portions of the lot. The loam should be piled separately, to be put sub-
sequently on top of the grading. The gravel or earth will be disposed of as the nature
of the ground may require, but on a reasomably level spot all the execavated material
will generally be used in raising the ground to a gentle slope around the building ; not
a steep bank, but a grade of one in ten or so. The trenches for the foundation walls
should be dug 2 feet below the cellar bottom and 18 inches of dry stone filled in and
rammed down bafore starting the walls ; the excavation should be made 8 inches larger
than the wall, az before deseribed, and the wall carried up with smooth outside face to
the height set for the under side of the first floor. This will vary according to
circumstances. If the building is to be warmed by a furnace, the height of the base-
ment should be about 8 feet. Not only is anything less than this insufficient to give
head room under the hot-air pipes, but the heating is much more certain where the
basement is high enough to allow a good pitch to the hot-air pipes.  If there is no fur-
nace, 6 feet clear will give suflicienthead room. . . . The thickness of the founda-
tion depends upon the material and upon the thickness of the wall above. Where it can
be procured, rubble stone, of granite, slate, greenstone, trap, or any of the harder
rocks, makes a perfectly satisfactory foundation for a building of the kind proposed,
being comparatively impervious, and therefore little liable to soak up ground moisture,
to give it out again from the inner surface ; while, for the same reason, the ground
does not freeze to the outside in winter, gradually tearing to pieces a wall built of
them, as it does o brick or soft stone foundation in cold climates.  If the wall above is
of rubble it will be usually 16 inches thick, and the foundation must be from 20 to 24
inches thick, according to the character of the stone, rounded bowlders demanding
greater thickness than the fat pieces of slate. A hollow brick wall above will be from
12 to 16 inches thick, and a 20-inch rubble or 16-inch brick foundation will suffice. A
frame building, if there is a cellar under it, should have a rubble wall 18 to 20 inches
thick, according to the character of the stone, or a 12-inch brick wall will do if it is
protected against the pressure of earth from outside and from the disintegrating
action of frost in elayey and clinging soils by a good thick envelope of clean gravel, A
solid 8-inch brick wall above will need a similar foundation. If no cellar is required,
the trench wall for the foundation sh(:-ultl still be 18 inches thick. if of stone, or 12
inches, if of brick. Nothing less than these will long withstand the winter frosts.

(b) [As] ** frame buildings [which have no cellars for hot-air furnaces] are very gene-
rally built on piers or posts. . . . With strong sills and good piers this is a durable
and economical construetion. [In this case the sills should be raised] well above the



54 DeraiLs oF Scnool. Buinpiye Coxstruction. Cuap, X1

ground. If earth is graded up against the sills they will inevitably rot in [time. The
space, therefore, between the sills and the ground might] be filled in with sawed sheeting,
[such as shown in this illustration (fig. 17). Any other pattern can be chosen].
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Fic. 17.—SAawWeED SHEETING FOoR Fouxparioxy COURSE.

(¢} ““The piers of a frame building without cellarage should be very substantial,
18 inches square, if of rubble stone, or 12 by 12, if of brick. The 8 by 12 or 8 by 8 brick
piers commonly used begin to bend in a few years. Wooden ]mﬁts may with advantage
and economy in many cases be made of spruce lumhu [soaked in tar or other timber
preservative |

{(«f) ** Whatever kind of basement is adopted, ample openings for ventilation should
be provided. It is true that a well aired cellar, unless there 1s a furnace in it, makes it
necessary to plaster the cellar ceiling or to lay the upper floors double, to prevent them
from being intolerably cold in winter ; but this is only part of the price which must be
paid for a wholesome and enduring structure.

2. The Walls above the basement will be of brick, stone, or wood, according to
cireumstances.

“Solid brick walls of the required height may be 12 or even 8 inches thick,
and must be furred with wooden strips 1 by 2 inches, nailed to the inside, and these
strips lathed and plastered, the air spaces thus formed between the plastering and the
inner surface of the wall being necessary to keep external dampness from penetrating
into the room. Stone walls must be at least 16 inches thick, and the roughness of
their inner surface rendering it impossible to nail furring strips to them, independent
studding must be set up inside, precisely as in the ease of a frame building, and this
lathed and plastered.”

99. As these furred walls are dangerous, when fire oceurs, in con-
veying sparks and flame from the basement to the roof, the writer very
properly SAys that—

{a) **The only effectual remedy for these evils lies in the use of hollow walls, of
brick throughout or with stone facing, as may be preferred, and such walls are by far
the best to inclose sehool rooms.

(b) ** Such a wall, of the height proposed, should be 16 inches thick, the air space being
4 inches, the outer wall 8, and lining wall 4 inches, and tied by continuous ** withs "
at intervals of about two feet. Each * width " is to be built with headers bonded alter-
nately into the outer and inner walls. The corners should be built solid. (See Fig, 28.)
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{¢) ** The outer wall should be of the hardest bricks, the semi-vitrifiecation of the

surface being very necessary to prevent the conduction of water from the outside into
the lining wall. '

(d) ** The inside of the air space should be made reasonably smooth, leaving holes
at the bottom to facilitate eleaning out, and at the completion of the wall all mortar
and shavings, remnants, . . . . and other vestiges of the workmen's presence, should
be cleared out and the holes built up. At the cornice the air space will be covered
over and a level bed of mortar spread for bedding the plate. A small opening should
be left at the bottom of each air space opening into the basement, and another at the
top opening into the external air. By these a constant current of air will be main-
tained through the hollow. This is essential to the dryness of the wall.

(e) ** It is best to build  or § inch iron bolts into the solid work at the corners to
secure the plate. These should be 2 feet long and have a washer 2 by 4 inches or so

at the bottom, and must be so set that 4 or 4} inches of the upper end will project
above the top of the wall.

(f) ** A serew thread is cut on it and corresponding holes are bored in the plate, so
that when this is laid on, the ends of the bolts will appear above the upper surface, and
washer and nuts are then applied and screwed down, By this means the roof is firmly
held to the walls,

{a) ** A simple cornice may be formed by projecting bricks, "—as in the following
illustrations : (Figs. 18 and 19.)

e e e £ g R T

Fia. 15. —CorNICE OF

Fri. 1% —Corwiee or Progecrise Bricks axnp Seemox, No, 2
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(&) **In such buildings, . . . . a considerable expense is saved and a picturesque
effect obtained outside, as well as great advantages for lighting and ventilation inside,

Fras, 20, 21, 22 —Wixpow OPENINGS, —SreTioxs axn DETATLS,

by carrying [as shown in the illustrations, Figs. 20-22] the window openings up to
the under side of the wall plate, without arch or lintel.™

{i) A cornice of brick may be made, if desired (as shown in the following illustra-
tion, Fig. 23, and in Figs. 18 and 19), stopping at the window openings. The wall
may be finished without any projection, and the edge of the plate may be moulded
or cut either on the solid, or by planting on “* mill mouldings ;” or the square edge of
the timber may be cut into a ' dog-tooth” or other ornaments (as shown in figures

24-27).

* The Regulations (No. 14) require that the " windows (both sashes) shouldlbe adjusted
by weights and pulleys and provided with blinds.”
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(i) ** The ordinary bond for an 8-inch wall, which consists of a continuous row of
headers every sixth or seventh course (as shown in Fig. 28), will give the wall the
appearance of being barred with faint horizontal lines, 10 or 15 inches apart.

Fras. 24-27.—Prate Movepixes, Doc-ToorH awn oTHER ORSAMENTS, WITH SECTIONS.
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100. The following suggestions I have, for convenienee, condensed:

3. Floors.® ‘'The floor beams should be laid sixteen inches apart from centre to
centre. It 18 a mistake often made to notch the sill for the beams and cut these with
a projecting tenon two inches deep, or go, at the upper edge, so that when this is laid
in the notch the top of the beams is flush with that of the sill. By this bad arrange-
ment, not only do the beams hang down below the sill, 8o as to interfere with the
foundation wall, to its and their detriment, but (as shown in figure 29}, the tenon
is very liable to split off, thus dangerously -
weakening the floor,

A much better way is not to mortice
the sill at all, buk to noteh the heams to within
four inches of the top, lay them in place and .
spike them through the side (as shown in S 07
fignre 30). In this case the tenon will not
split off, and the mortising of the sill—a great % :
source of rot—is avoided. T

Frg. 2, — A NotcHED SI1LL,

M’*':“ T 101. Wainscoting should be pannelled (as
¥

\\'\ shown in Fig. 31), or may be in any other pattern.

e - ) 3y : ,< (@) The objection to sheeting is that the joints in it

j/'/ i = shrink unequally, even when half of them are not mere
N imitations, and the work soon begins to look ragged and
My . cheap almost as soon as finished, especially in the hot
| \‘\ school room, while the seams afford harbour for insects.

Fig. 30.—A NoTowen Beas. Wa.mmtmg will look well and give a finish to the room.

* Dr. Gmm'ntml, in an artmie on “Medlml Inspection of %hﬂuls," published in the R.apurt
for 1883 of the Provincial Board of Health, says that **On the Continent, great exception is
properly taken to pine floors, as they are quickly worn, the knots projecting, the wood around
splintering, and becoming collectors of mud and dust. In a season of colds and influenza, the
children cough and spit, the expectorations dry, and the infected dust spreads eatarrh or it may
e tluiaxennﬂ of phthisis in the school-room. Flooring should, therefore, always be [of hard
woand |
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Under the windows the wainscot should be the whole height from floor to window
sill—four feet. For wery cheap work, the panels may be § inch boards nailed to the
wall, and the framing. or “*stiles” also of § inch pieces neatly fitted and nailed at top,

Fic. 31, —PaxpLLED WAINBCOTING AND SECTION.

(F) Wainscoting should be finished with a bevel or quarter round, which on the
side walls may form a continuation of the stooleap moulding of the windows. Under
the blackboards it is common to finish with a moulding either shaped out of the solid

| into a trough on the top, or supporting a separate one,

| which may be simply a strip of half-inch board, inclined

| towards the blackboard (as in fig. 33). This is to eatch Il
chalk dust and hold erayons and rubbers. \\"*

H: ' (c) Hallways and vestibules may with advantage (3
"'wfx\ A also be wainscoted in the same simple manner, three

v | or four feet high. Door and window architraves

“— | [should be] very simple.

102, B{{Lfrﬁ.‘huﬁ.‘?‘dﬂ, The ]{ﬂgulﬂ,l}inllﬂ {Nu,fﬂ}
| direct that—

Fig. 38.-CHALE
“There should be one blackboard at least four feet  Trar Mourn-
wide, extending across the whole roomin rear of the ™ A
teacher's desk, with its lower edge not more than two and a half feet
Fig. 32. —Cuark above the floor or platform, and, when possible, there should be an
'II;I:}M.:NL?LIH:“} additional blackboard on each side of the room. At the lower edge of
it each blackboard there should be a shelf or trough five inches wide for

holding erayons and brushes,” *

* The following divections for making a blackboard [appended to the regulation] may be
found useiul :—

{a) If the walls are brick the plaster should be laid npon the brick and not apon the laths
as elsewhere ; if frame, the part to be nsed for o blackboard should be lined with boards, and the
laths for holding the plaster nailed firmly on the boards,

(k) The plaster for the blackboard should be composed largely of plaster of Paris.

(¢} Before and after having received the first coat of color it shonld be thovoughly polished
with fine sand paper,

(o) The coloring matter should be laid on with a wide, flat varmsh bhrush.

(¢} The liguid coloring should be made as follows :—Dissolve gum shellac in aleohol, four
ounces to the quart ; the alecohol should be 95 per cent . strong ; the dissolving process will require
at least twelve hours.  Fine emery four with enough chrome green or lampblack to give eolor,
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103. These blackboards should properly be slabs of smooth slate,
secured with iron bolts fastened to the brickwork. Or theblackboard space
may be plastered with the ordinary coating of “ liquid slating ™ which will
make a much better blackboard than the usual lathing covered with soft
lime plaster and lampblack or other expedient.* The blackboard should
be finished with a small moulding at the top and also with a mnulclmg,
in the shape of a tray, as shown in the accompanying figures, 30 and 31.
These trays should have a small grating of iron, or of wire at each end
through which the chalk dust may be brushed.

104. Brushes for the blackboard can generally be obtained from those
whao supply school requisites. Any teacher, however, can readily make
them by fastening a piece of sheepskin to a block of wood shaped like a
shoe-brush. The sheepskin, with the woolly side out, can be tacked to the
back of the brush. 1t ean be used with or without a handle, as the
teacher may prefer.

HAPTER XII.

HEATING AND VENTILATION.
- THE GENERAL PRINCIPLES OF VEXTILATION.

105. Ventilation is a large and difficult subject. Much has been
written upon it, and many theories held in regard to it. The principle
is, after all, simple enough, and yet the great dlﬁleult» has been to apply
this *-_tlm])]i: prineiple in an effective and plm.blcul way.

106. The prineciple and aim of ventilation are thus explained in the
United States work on School Architecture : —

“ Briefly, the aim of ventilation should be to maintain a steady supply of fresh air
and withdrawal of foul at all parts of the room, removing the products of respiration
and organic particles as fast as thrown off, and leaving no corner stagnant or unswept
by the purifying eurrent.”

107. This writer goes on to point out the difference between natural
and artificial ventilation. He says, and says truly :—

‘1. Nothing can take the place of aeration by means of open windows. Artificial
ventilation, though required for changing the air when the windows are necessarily
closed, is insufficient, even under the hest of eircumstances, unless the room is from
time to time thoroughly refreshed and purified by the sweep of the free winds through
all its windows widely opened.  Such an atmospherie washing should be secured three

ghould then be added wuntil the mixture has the consistency of thin paint. Tt may then be
applied, in long, even strokes, up and down, the liguid being kept constantly stirred.

* As to the position of the blackboards ; see paragraph number ™ (6) and number 145 (7).
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or four times daily in all weathers; at recess, particularly, it should be insisted on,
banishing teachers and pupils from the room meanwhile, if necessary. They will more
than make up in the brightness of the remaining hours for the time they may thus
lose. Immediately after school, morning and afterncon, the process should be repeated
for a longer time, and just before school, also, if the room can be warmed again quickly
enough.®* No ficed transom lights or immovable arched heads should be permitted to
exist over the windows, . . . . [See paragraph number 94, (3) page 51].

** 2. The sashes common in the more pretentious buildings should be rehung with
rawhide cord or copper chain if necessary, and pulleys with friction rollers balanced so
as to move with a touch, while in new buildings the size and weight of the sashes
should be carefully kept down, no sash being over 3 feet wide or 1§ inches thick. Eyes
must be fixed to the upper sashes and a pole and hook furnished to handle them with,
or, still better, cords fastened to each sash hanging within easy reach and pulleys to
raise or lower them at will, and the window frames must be perfectly made, with
cherry beads, and looked after from time to time to see that all is in working order.

** 3. Besides the general airings, in which all the windows are thrown wide open, it is
possible and very desirable during three-fourths of the year to keep some of them
partly open.  If they extend to the ceiling, the upper part at least of the south win-
dows, in rooms properly supplied with other fresh air inlets, may be pretty widely
opened in the coldest weather without causing a noticeable draught. Such openings,
if on the leeward side, often interfere with the action of extraction shafts by drawing
to themselves the current of escaping air ; but this, with care, might be minimized. 4
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Fﬂl.' rema.rks on the construction of windows for ventilation, and * atmospherie washing

by these means, see paragraphs number ¥ (), page 56, and paragraph number 141, In regard to
the hygienic value of the * sehool recess ™ aee paragraph number 131,

+ Mr. J. Dearness, in his paper published in the Provincial Board of Health Report, also
makes a suggestion on the subject.  He says:—

* Windows should always be opened on the leeward side of the house, unless they are pro-
vided with appliances that will give the dranght sharp upward flection. The latter object is
accomplished by placing a strip the length of the window frame, the width of the opening, and
the thickness of the frame under the lower sash (see Fig. 34). The raising of the under sash
accomplished in this way makes an entrance for the air between the sashes, Tt is les trouble to
fix a strip of board under the top of the frame at o sharp angle with the top bar of the upper aash
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**4, There are times, however, when the windows cannot be opened with safety. But
means must be taken for ensuring the withdrawal of the respired air from the room in
some other way.,

108. Dr. D. F. Lineoln, in his report to the New York State Board
of Health (1882) on School Hygiene, speaking of window *air inlets,”
says of them :— ’

“1. No apparatus that ean be named will do s0 mach g:mn{'l. at a very small eost, as
the window-board—[that is] a plain piece of board, as long as the window is wide, and
from four to eight inches in width, The lower sash is raised, the wood is inserted and
the sash is shut down upon it. The air enters [as shown in Fig. 36] in a thin stratum,
passing upwards between the upper and lower sashes in a nearly perpendicular direction,
without causing perceptible draught. Fig, 36 (to the right) represents a double window

ik e —— -

Fig. 36, —AIR-INLETS THROUGH WINDOW SasHES.

provided with aboard, the air entering at A.  This gives great protection from the cold,
and also enables the air to enter the room slightly warmed by contact with the lower
pane.  All four sashes of double windows should be movable.

2 At B |in the other window] there is a different arrangement for mild autumn or
spring weather. The board is made wider, and is placed an inch or two from the sash.
in such a way as to direct a current upwards. [The arrows indicate the direction of the
currents entering the room through each kind of window when the hoards are arranged
as directed,  See the Window illustrations in paragraphs numbers 99 (h) and 150.]

109. The writer then explains how often systems of ventilation fail,
from want of judgment, or knowledge in the application of its principle
which alone can make such systems successful, viz.: “The ascensive power
of artificial heat.” He says:—

{see *AA in Fig. 3b), and then lower the sash, If the window is on the windward side the
sash may safely be lowered an mch or two, or if on the leeward side pulled down to make an
opening of eight or twelve inches,™
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1. Nothing is more common and morve absurd than to see rough ventilation tlues,
4 by 8 inches, built in walls without any provision for heating them, under the suppo-
sition that they will ‘draw;’ or to see tiny pipes, from the foulest places, introduced
into chimneys which are cold half the time, in the expectation that the ‘forced
draught’ which is imagined to exist there will suck up and carry off deleterious vapor
as fast as a square yard of filth can generate it. All talk of *forced ventilation’ by
means of ashaft without fans, [heat] or steam jets is misleading, The action of every such
shaft or chimney, warmed or not, is precisely analogous to the movement of two boys
balanced on a see-saw. If their weight is equal, neither moves ; if one is slightly
heavier, he descends and the other ascends. but his motion would not be fairly deseribed
by saying that he was ‘forced into the air.” So with ventilating shafts ; the eolumn
of air in them is balanced against a column of the same size and height outside of them.
If the outer air is cold and that in the shaft warm, either from artificial heat or by
communicating with a warmr room, the laiter column will be slightly highter, because,
being expanded, a given volume contains less weight. This difference of weight, if
there is not too much frietion in the chimney or elsewhere to be overcome, will incline
the balance, and the air in the chimney will rise, cold air descending to take its place.
The actual difference of weight between the eolmnn of air in a chimney 12 inches
square and 30 feet high at a temperature of 100° Fahr, and an equivalent volume at
322 Fahr. would be 5 ounces ; and this, deducting the friction of both the ascending
and descending currents, will be the measure of the ascensive force of the air in the
shaft.*

2. Without artificial heat the ascensive power is much less—infinitesimal often ;
and in summer the current in a chimney is at least half the time reversed, the evaporation
of the hygrometric dampness of the masonry cooling the air within it below the tem-
perature of the surrounding atmosphere.

3. This force, feeble though it be, is all we have to depend upon, and it need
hardly be said that all obstructions to its action must be avoided, The common cause
of defective action is insufficient fresh air supply.

. * Dr. I F, Lingoln, in his report on School Hypgicne, published in the Report of the New
York State Board of Health for 1882, says on thiz subject :—

1. Few people are aware how small a quantity of air is actually drawn out of apartments by
ordinary flues for ventilation. By ‘ordinary,’ I mean [an opening of the siza of one or two
bricks] (4x8 inches). . . . Witha close grating . . . or register to obstruct a current
at the bottom, or sharp angle at the foot, the inside ronghened by protruding mortar and with
only a [remote chance] of getting warmed with a smoke stack. . . . Probably, in such a
case, the rate at which the current moves, 18 something like a foot per segonid The flue is draw-
ing out a quarter or a half of a cubic foot of air per second —enough, perhaps, for ere person’s
requirements. A large school room may often be seen provided with half a dozen or more of just
such [sized] ventilating flues—enongh for gix or sight children .

2. School authorvities should aseertain the real working capacity of the flues in their sehool
houses, for the degree of deficieney can never be known in any other way. The aneometer will
give a pretty faithful statement of the eurrent actually passing through the Hues.  Analyzis for
earbonie aeid in the air of the school room will give an exeellent best,

3. A ventilating flue must deaw, or it iz worthless. This guality, which forms its sole merit,
i= aided by several other points, viz.:—

“fee) It should be as straight az possible from beginning to end.  Curves and angles are very
great obstructions,

¢ (b) It should not, as a rule,-be horizontal, or descending in any part.

“ (o) Tt should be continuons from the beginning to where it discharges out of doors. o el



64 Nusmper oF Cvpele Feer oF Air PER CHiLD. ChHar XIIL

e —

‘4, In order, then, that there may be a flow of air through the room, not only must
the withdrawing shaft be large, straight and smooth, that the inevitable friction of the
air upon its walls may not materially obstruct the outward flow, but the inlet openings
must be also ample and unobstructed, any hindrance to the inward flow being equally
a check to the oubward current.  To use a homely illustration, the room to be venti-
lated may be imagined to be traversed by the lower end of a huge atmospheric roller
towel, [t makes no diffevence whether we pull one side down or the other side up to
secure a movement ; but if the towel is obstructed in any part of its course the whole
is brought to a stand still.  Recollecting also that to pull down a eommon roller towel
actually takes more power than the whole force ordinarily available for moving the
entire atmosphere of a large room, the total ascensive power of the usual ventilating
shaft seldom excecding one or two ounces, the imperative necessity for avoiding fric-
tion will be evident.”

110. By way of practical application of the foregoing, the writer
points out a remedy, which will be considered under the next heading.

Numper oF Cuple FErr or AR reEr CHILD.*

1. % I each room the arvea showld be at least twelve square feet on the floor, end there
ghowld be ab leaxt faoo fwidved o Jl'l:.ﬂ‘-g; cuhic feel nf Wi sputee ﬁ-.r' each P“F!,'.{__ Requ-
lations, 1885."

111. The application, in a practical shape, of the foregoing statements
and illustration necessitates the consideration of the number of eubie feet
of air which must be allowed per child in each school room. This involves
the sizes of school rooms and the number of children which can he rightly
accommodated in each of these rooms. This guestion also involves the
height and Hoor area of the school room. While the area remains the
same, cubie feet available may be inereased by adding to the height of
the room,

112, In order to minimize as much as possiblethe cost of school house
construction, the Minister of Education has reduced the nummber of eubie
feet of air for each child to the lowest point consistent with safety to the
health of pupils in the school.  (See Regulation No. 11 above.)

113. On this important question I give an extract from the report of
a Committee on School Hygiene, published by the Provineial Board of
Health in their report for 1883, as follows :—

‘1. Weare, no doubt, safe in affirming that in order to maintain the air of our school
rooms ab a proper standard of purity and render it fit for respiration, 1000 cubic feet of
airspace should be allowed to each pupil. This estimate is based on the following
data :—

Y {a) Air containg "4 (CO) carbonic acid per 1000 volumes,

* Bee special reference to this matter in paragraphs, numbers, 10, 93, 114, 115 and 116,
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(b} And if we adopt |7, cubic feet as our air space, then each individual exhales
"6 carbonie acid every hour per 100 volumes of air.

““{e) When three renewals of fresh air are effected every hour, each individual will,
by respiration, add (§ of -6) or “2 of carbonie acid to the * 4 commonly contained in the
air.

“(d) Consequently, the ratio of impurity will be represented by 6 carbonie acid to
1000 volumes of air with three renewals each hour, and there will be no perceptible
draught,

**2. But two guestions here present themselves :

() What amount of carbonie acid shall be accepted as the standard of permissible
nopurity 7

*(h) How many renewals of fresh air can be effected each hour without injurious
draughts |

) With regard to the first question, Dr. George Wilson records the result of
numerous exper:ments which he had a share in conducting, aud states the following
general conclusions, which corroborate the experience of Parkes :—

““(d) That when the carbonie acid does not exceed B in 1000 volumes of air, no
tangible injurious effects upon the health ean be detected, but when it reaches 1 in 1000
volumes of air the cumulative effects of breathing impure air manifest themselves.”

*{e) Admitting this principle, the air space allotted to each individual pupil might
be redueed to 500 cubic feet, with an efficient system of ventilation. The reason for this
is clear. Decause, if with three renmewals of fresh air every hour 2 carbonic acid is
added as the respived impurity for one individual in 1000 cubic feet of air gpace, then
‘4 of earbonie acid per 1060 will be added for the same individual in 500 cubie feet of
air space under the same conditions.

“(f) With regard to the second question, if six renewals of fresh air can be effected
each hour without injurions draughts, 500 cubic Feet of air space may be sufticient for
gach pupil, since this will keep the standard at -6 per 1000 volumes.

*(g) "his can be accomplished by having inlets and outlets favorably placed, and
judiciously managed, in a properly constructed room, according to some authorities.
But skilful management in ventilating and warming is necessary in order to avoid
injurious results.

“(h) Consequently, there is a possibility of confining pupils in an air space of 500
cubic feet, under certain conditions, without serions injury resulting from breathing
impure air.

““3. Let us further ask ourselves, May we adopt a lower standard than 500 cubic.
feet of air space for each pupil ¢

““4. In connection with this question, the system pursued in some schools in the
United States of frequently opening doors and windows during school hours, in order
to admit a free supply of outside air, is worth considering.

———

* Bee extract in regard to this matter in [m.rnp:'ruph number 107,
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* 5. The school anthorities divect that a brief intermission shall be given to the pupils
at the end of each hour. During this intermission, marching, gymnastics and other
suitable exercises are practised by the scholars under the superintendence of the teachers.
This plan has many advantages to recommend it. The physical exercises tend to pro-
mote the health of the pupils, and also greatly conduce to their comfort.

*“ 6. The frequent exercises in pure air, with open windows, assist the pupils in
throwing off the injurious effects of imperfect ventilation and confinement in seats, ©

7. Under such a system as this, energetically carried out, may it not be claimed that
the perfect health of pupils can be maintained with a less air space than 500 cubic feet I

114. The United States Book on School Architecture gives a practical
application to its remarks on this subject, as follows :—

“The amount of fresh air which is allowed to hospital patients is about 2,500 cubic
feet ench per hour. Criminals in French prisons have to content themselves with 1,500
cubic feet per hour. Assuming that we care two-thirds as much for the health of our
children as we do for that of our thieves and murderers, we will make them an allowance
of 1,000 cubic feet each per hour. Forty-eight children will then need an hourly
supply of 48,000 cubic feet. Definite provision must therefore be made for withdrawing
this quantity of foul aiv. No matter how many inlets there may be, the fresh air will
only enter as fast as the foul escapes, and this can only escape through duects intended
for that purpose, porous walls and crevices serving in cool weather only for inward fow.
What, then, must be the gize of the shaft to exhaust 48,000 cubic feet per hour? In
shafts two feet or more in diameter, the velocity of the current varies with the height
and with the difference in temperature between the atmosphere inside and that outside.
[n one 20 feet high, vertieal and smooth inside, with a difference in temperature of 20
degrees, the velocity will be about 2§ feet per second, or 9,000 feet per hour ; that is,
it will earry off 9,000 cubic feet of air per hour for every square foot of its sectional
area.  To convey 48,000 cubic feet, it must have a sectional area of 5} square feet ”

115. Speaking on this subject, Hon. John D. Philbrick, LL.D. (referred
to in note on page 51), in a letter to Hon. Henry Barnard, LLD., of
Hartford, Conn., a veteran edueationist, and the first United States (Come-
missioner of Education, says:—

““The highest pedagogical authority has decided that a school romn . . . should
not exceed 27 feet in length or 20 in width—the story being 14 feet in the elear—this
is for 49 pupils of the highest class.t The King William's Gymnasium in Berlin—one
of the grandest school buildings in the world—in the building of which the highest
authorities in architecture and pedagogy co-operated, provides for pupils of the highest
class (18 to 20 years of age) 10°6 square feet of floor per pupil. The rooms in our
| Public Latin and English High School, Boston], furnish 20°6 square feet to a pupil,
very nearly double that of the Prussian edifice. "'

*Tn regard to this question of the **recess ™ and the mh'mltll.:_wﬁ of it, see parsgraphs,
numbers 131 to 140, inclusive.

tSee also paragraph number 84 (2), page 51,

+ Dr. Philbrick when he referz to the Gymmnazium in Berlin az ** one of the grandest achoo
buildings in the world,” speaks with authority, as his Report on the school architectural display
at the Vienna Exposition of 1873 will testify. Tt must be all that he has deseribed it to be, as the
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L16. The Committee, which has recently awarded prizes for the best
plans for a public school house in New York City, has given its opinion
that “in each eclass room not less than fifteen square feet of floor area
should be allotted to each pupil.”™®

SYSTEMS 0F HEATING AND VENTILATING ScHooL HoUSsEs.

15 Cave should be taken to arvange for such ventilation as awill secire a complefe
change of atmosphere thiee times every howr,”"—Regulations, 1885,

117. The ordinary system of heating rural schools is by means of a stove,
In most cases this 3y3ti*m is unaccompanied by any plan of systematic
ventilation, or of seeuring pure air from outside ‘of the h‘lll}dmg The
door and windows (the latter often tightly shut) are often depended upon
tor such fresh air as they mayeasually admit to the school room. Efforts
have been made by our Publiec School Inspectors t.n remedy this great
evil, and to introduce a system of heating by hot air, a system the very
principle of which is to dmplﬂct, the vitiated air alre ady in the room.
An example of an Inspector's success in this direction is furnished by
Mr. David Fotheringham, Inspector of North York, in the shape of
a plan of heating by hot air, which has been recently adopted, on his
recommendation, %I‘L the trustees of a public school near Newmarket. My,
Fotheringham has furnished a copy of this plan, which is inserted here-
with (Fig. S-I) He says:
very building in l.’nmh-n. about which his letter was written, iz ““the grandest school building ™ in
America.  Dts cost was wpwards of three-guarters of a million of dollars, vie., 3750800, Dy,
Philbriek, in his report to the United States Burean on ** City Schools in the United States,”
published this year (1885), refers to the Uit._}' of London School ** as masterpiece of English school
architecture.” Tt iz a classical school for 680 boys between the ages of 7 and 19, erected by the
London City Corporation sines the completion of the Boston edifice.  The cost of the building,
together with site, amounted to amillion of dollars, No pains were spared to make this a model
sehool house in all respects, Its mug_.tm'ﬁm-nt gite fronts the Vietoria Embankment. The intep-
esting details of this building are given in Dr. Philbrick’s report (Circular of Information,
MNo, 1), 1885), pages 168-171. Dr. Philbrick L‘.‘LP'.'I.iIIE the reason of the superiority of the
Gymnasinm. He says:—°° The highest authorities in architecture and pedagogy co.operated
in its construction. That this co-operation was not an isolated case is evident from
the following extraet of his report on the school architectural display at Vienna in 1873
“Vienna knows how to build, and has built sehool edifices which are more durable, more safie.
more convenient, more costly, and more beautiful than any Boston has vet built or islikely to build
in the near future.  The reason of this is, that in Vienna, when a school house is planned, it is
done by the combined soience and wisdon of the most accomplished archifeetz and the wost aceonplished
pedagoyists.  No mere whim of a school-master, and no mere whim of an Ziili-"!i"li".l'id,‘!]]ﬂ'ud aniil
unedueated architeet, i2 allowed to control the design.”  Speaking also of the ** Akademisches
Gymnasinm,” in Vienna, Dr. Philbrick says :— It was built by the Government . ., | the
design being the product of the best architectural . . . and pedagogical talent, working
together . . . The lighting is perfect.”

* Mr. W. R. Briges, Architect to the Bridgeport High Selhool, Connecticut, in deseribing that
building, says: ** Inthe corner rooms of Bridgeport School house, allowing 50 pupils per room, eacl;
pupil will have 20,50 square feet of Hoorspace, and 266 cubie feet of air. In the middle rooms each
pupil will have 21 square feet of Hoor space and 273 cubic feet of air.  In the High School [large
room, seldom used], allowing 200 pupils, each pupil will have 17 square feet of space and [being
lofty] 447 cubic feet of air™ per pupil .
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* From the accompanying diagram (Fig. 37) you will understand my plan for ven-
tilation, While I should avail myself of the ordinary means, through raising and
lowering windows, and by ventilators in the ceiling and gable ends, I should have a
shaft in connection with the chimney, composed either of a section of the chimney
divided off by sheet iron (which would heat the air in the shaft), or by a pipe inside
the chimney, either for the smoke or for ventilation.

* You will notice that I suggest cold air escapes at the floor into the basement, or
nto tubes opening outside the building ; higher up I suggest large ventilating registers

to be under control of teacher,™

-H S

e 1=

|
\F

Ju JIH H“H,‘___

H il d| H

H — | H

2 210 | O A e BN L b |
S B j g
el 4 | A4 e
ﬁ'\ / 8

Fra, 37. —SECTION OF ScHooL Roosm, Saewine Heaming axD VENTILATING APPARATUR

A A . —Hot Air Furnaces, B.B.—Cald Ajr Duect.
C.C,—Hot Air Registers, 1), D, —Smoke Pipes,

F. E.—Chimnies, F.F.—Ventilation Shafts,

.G, —Cold Air Escapes, H.H.—Ventilation Registers.

I.I.—PFPrincipal rafterz— giving air space of 16 fect at gides, and 20 feet in the contra
of the room .

J . —(3 Iazr doaor. K . —Teacher's Platform .
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118. Several of the other Public School Inspectors of Ontario have
given their views on the subject of the heating and ventilation of schools,
which are embodied in a report by a committee of themselves, of which
Mr. John Dearness, of East Middlesex, was chairman, [ insert the
following :—

(1) Mr. F. Burrows, of Lennox and Addington, says :

* In ordinary country schools a good sized pipe with openings, enclosing the stove
pipe and passing into the chimney will be found efficient for ridding the room of noxious
air. The stove should be enclosed in a sheet-ivon jacket, the chamber formed having
communieation with the pure air outside. ™

(2) Mr. E. B. Harrison, of East Kent, says:

* For the escape of foul air, ventilate into a flue built in the chimney as an air duct ;
also see Hodging' ** School Architecture,” page 45, ete. For the supply of fresh air,
air duets and registers in the walls. The air to be obtained from as high a point as
possible.”

(3) Mr. Summerby, of Prescott and Russell, says:

*Fresh air admitted (from outside, not from cellar) through floor and heated as it
passes the stove,  Flue for exit of foul and cold air at end of room remote from stove, "

(4) Mr. O. Donovan, Inspector of R. C. Separate Schools, sugeests a :—

** Ventilating flue, side by side with draught flue of chimney, connecting by tube under
floor with an opening, or register, at opposite end of the room ; fresh air admitted from
outside by tube under floor. Operation : fire burning draws cold air from outside ;
same in dranght flue heats air in adjoining ventilation flue, cansing it to rise and draw air
from further part of room by tube under floor (first mentioned), thus creating a cireu-
lation.™

(3) Mr. J. Dearness, of East Middlesex, in an elaborate paper on the
“ Sanitary Condition of Rural Schools,” published in the Report for 1883
of the Provinecial Board of Health, says:—

** Ventilation, by heating air drawn by flues from the outside in a chamber con-
structed round the stove, is an excellent method, but the chamber should be fitted to
the stove in such a way as to expose part of the metal so that wet or cold feet can be
dried or warmed at it. A register may be placed in the floor under where the stove
will stand. The register draft may be fed by two zine or galvanized iron pipes leading
air from the outside, or by a matched covering of the joists between which the register
is placed. In either case the flues, whether zinc or wooden, should be so close as not
to allow the air * from the cellar’ to be drawn into the house.*  Such a chamber as this
needs a strong eurrent of fresh warm air all the time that there is a fire in the stove.

** Speaking of ventilating flues, it may be safe to state as a rule, they are practically
useless in rural schools unless they are warmed by the smoke flues passing through

* Bes remarks on air from the cellar in the extract quoted in paragraph 121, page 71.
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them, or are heated in some other way, It is really surprising to find how many people
think cold air and pure air areidentieal. I have several times, on complaining of the
ventilation of the room, heard the command given to a pupil to * elose the damper.’

“ One seldom sees an evaporating pan on the stove, or any other means adopted to
maintain the proper hygrometric condition of the air in the school room. It is not
generally known that external air at freezing point brought into a room heated to 65
or 709 requires at least four times as much moisture as it contained outside.”

119. Dr. P. H. Bryee, Seeretary to the Provineial Board of Health,
has, at my request, sent to me the following suggestions as to the mode
of determining the impurities in the air of a school room. He says:

(1) ““The test of Dr. A. SBmith is the ordinary one of measuring impurities by the
milkiness caused in lime water through having the air of a room drawn into it, when
eurbonate of lime is formed by the ecorbonic acid, the air uniting with the lime.
(Co O 4 Co, = CaCo,).

(2) ** Thisis done by having airdrawn through the lime waterby means of an asperator.
The amount of Ca O (lime) in graing must be known, and the volume of air drawn
through also caleulated.

(3) ““ A rough way, but a very practical one, is to have a rubber ball containing a given
number of cubie feet of air (ealeulated by the amount of water the ball will hold) com-
pressed so as to drive the air through the lime water. This may be repeated any
number of times. Turbidity of the lime water after a certain amount of air is driven
through it will indicate contamination. The amount of lime-water and air necessary is
readily caleulated.  This method may be practised by any school teacher. Supposing
pure air produced no turbidity, the degree of contamination would be experimentally
proved by the number of times the air of the ball is driven through the water. This
can be easily determined by comparison with Angus Smith's tables found in *Fox's
Examination of Air and Water.""

(4) “*Professor Leeds . . . says . . . * The air in winter is very dry, the moisture is
squeezed out as the water is squeezed out of a sponge,  But as you heat it you enlarge
its volume again, and it sucks up the moisture just as this sponge does, and if you do
not supply this moisture in other ways it will suck the natural moisture from your skin
and from your lungs, ereating that dry, parched, feverish condition, so noticeable in
our furnace and other stove-heated rooms. Few persons realize the amount of water
necessary to be evaporated to produce the natural condition of meisture, corresponding
with the increased temperature given the air in many of our rooms in winter. Air
taken in at ten degrees and heated up to seventy, the ordinary temperature of our
rooms, requires about nine times the moisture contained in the original external atmos-
phere, and if heated to a hundred degrees, as most of our hot air furnaces heat the air,
it would require about twenty-three times the amount in the external atmosphere.’”

120. Dr. Oldright, in a paper on School Hygiene in the Report of
the Provincial Board of Health for 1883, discusses the question of “inlets”
and “ outlets ™ for air in school rooms. He says . —

1. ** Size of Tulets and Ouflets.—. . . There are 3,600 seconds in an hour, and we
want 3,000 feet of airin that time, i, ¢, five-sixths of a foot per second for each indi-
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vidual ; this, with a current of five feet per second, will require our * hole,” or inlet, to
be one-sixth of a gquare foot, or twenty-four square inches per individual ; and the
same to let the air out.  If heated it will have to flow more rapidly, and it may more
Hl-fﬂl}' be allowed to do so.

2. The relative position of the Inlets and Outlefs,—Their relative positions will vary
much, aceording to varying circumstances ; among which may be mentioned the shape
and size of the room, the season of the year, the mode of heating. . . . There are
certain general principles, which, if strictly remembered and earried out, will help us
much in the consideration of details in each special case. There are four of these gene-
ral principles that must never be lost sight of :

() ** The air brought in must be distributed thronghout the whole of the breathing
space.

(t) “* It must be of a suitable temperature, when it comes in contact with the
inmates, and of a suitable degree of humidity.

(¢) ** It must be pure.
() ** Hot air is lighter than cold.

3.t 1t s of great importance to bear in mind these four principles ; it will be found
that every defect in ventilation is due to a violation of some one of them."”

121. In a note to paragraph 124, I have pointed out the necessity for
bringing in fresh air from outside at points three or four feet above the
-y e F " ¥ " ®
ground level. (See Fig. 38.) In no case should the air for a heating fur-
nace, or for a stove jacket, be taken from the cellar. The © reason why,”
is thus graphically given by Dr. Lincoln. He says:—

s It cannot be too often repeated that the purity of cellar air lies at the foundation
of the purity of house air. The danger of severe and sudden illness lurks in cellars, as
often as in sewers. The common practice in regard to cellars is to bury the drain under

its floor, . . . in short, there are few uses of a menial sort to which it is not put.
The cellar is often without a proper floor, often is very dark and elose for want of win-
dows. . . . To these sources of pollution (for darkness is one source) add the fact

that in cold weather a powerful outside pressare exists, foreing air into the cellar and
thence into the upper parts of the house.”

HEATING AIR FROM OUTSIDE BY A STOVE IN THE ScHooL Roow,

122, Although a furnace, or heater, in the basement (as illustrated by
Mr. Fotheringham, Fig 37 on page 68) is considered the best means of heat.
ing school rooms, yet the plan mentioned (on page 72) by other inspectors
of heatin% them by stoves in the school room, is the most eominon
plan. Without certain arrangements and precautions, thisis a very faulty
and unhealthy system. As a general rule, no provision is made for venti-
lation by the constant production of warmed air and the exit of vitiated
air. The stove is often placed at one end of the room, and the pipe is
carried over the heads of pupils—to their serious detriment. The only
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way to obviate these defects (if a stove must be used) is to place it near
the north-east angle of the school room, and bring fresh cold air in from
the north side of the school house, in the manner illustrated in the accom-
panying simple diagram (Fig 38) which (with new features added) has been
adapted by me from one in an American school report : —
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123. It will be noticed, that in Fig. 39 (next page) one of the escapes
for vitiated air is under the teacher’s platform ; others are under the desks,
cte.  In no case should the fresh air be admitted from the ground level
outside ; but it should be invariably taken from about three or four feet
above the level, through an air duct. as shown in the diagram above
(Fig. 38), with wire ganze covering or a register. :

124. The following illustration shows what would be the practical
working of such a system in the school room :

* In a report on school hygiene by Dr. D. F. Lineoln, approved by the N, Y. State Board of
Health, he zays :—* There i much carelessness about the source of air which is drawn [from outside,
and sent into the sehool room.  The ground may, it i= true, be a pure and unoffensive bit of turf,
bt that i an unusual eondition of the school yard. Bad air, malarial air, is known to settle upon
the ground in many cases. . . . Sundry unpleasant elements in the surroundings of school
houses are at the ground level.  As a rule, openings for drawing the onter air into the house had
better be at points above the children’s heads, and covered with wire netting.”
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125. The Cottier system of ventilation, recently adopted in the school
h{'ﬂ.].':iﬁf: of Portland, Oregon, has worked well. Tt is hased upon the use
of the attic as a warm air, or expansion chamber, out of which there is
an ejector through the roof into the open air. From a detailed account,
furnished to me by My, T. H. Crawford, City Superintendent of the Port-
land City Schools, I have condensed the tnllmun:r summary on the sub-

Jeet - —

The tin flues for vitiated air used (four in each room) are ten inches by four in
sii, T]u.-:,-' reach from the rooms to the attic, and extend a few feet above the attic
floor. To ensure a strong draft, hot-water coils (or hot air through flues will answer),
are placed in the attic, some feet above the floor. To enforee a more rapid ventila-
tion, a gas burner is placed in each tin vitiated air flue, five feet from the floor, with a
vlass door opposite to it in the flue. The attie, or expansion chamber, is made air-
tight, and all doors leading to it closed. Hot air pipes are placed under the windows,
ete., on two sides, or on one side and end, of the room. The warm air rises and
receives the cold air from one-inch openings at the top of the windows and by tran.
soms over doors. These openings are so small and numerons that no sensible dranght

CANL GCCU.
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126. A Medical Commission was appointed in Germany not very long
sinee, to report on certain questions relating to school house eonstruetion.
In the report which the Commission prepared, it was laid down that
2,120 cubic feet per hour for each pupil was the minimum quantity of
f]resh air which should be supplied to each pupil. The Commission stated
that—

(1) “*In the best arranged ventilating shafts, of metal, fitted with gas-flames,
stoves, or other artificial means for promoting the draught, the upward current of
vitlated air will occasionally reach a velocity of a thousand feet per minute, in cold
weather, although the average, in ordinary cases, is rarely more than five hundred feet
and generally much less; so that to ventilate a room containing sixty pupils
thoroughly, it should have an outlet shaft of four square feet or more, in sectional area,
to be even capable of such ventilation as is essential.

(2) In regard to lighting, the Commission rejected the theory of unilateral illumi-
nation, —following in this respect the French authorities. In the language of the re-
port, *“it is practically impossible, even with lofty and narrow rooms, to obtain sufficient
light by this method. In cases where openings can only be made in one wall, the
report requires that the width between the windows shall not exceed three-fourths of
that of the windows themselves, and that the width of the room shall not be more than
five feet greater than the height of the windows, which would restrict it in such cases
to about eighteen feet as a maximum. Light from the rear is admissible, but is not
recommended, and windows facing the pupils are prohibited. Walls of neighboring
buildings painted white and reflecting the sunshine into the school room are very
injurious, and the owners should be persuaded or obliged to paint them of a dark
color., The inside face of the walls of the school room itself is to be painted blue or
bluish white, and the ceiling pure white. Artificial light should be used without hesita-
tion on dark or short days. It is more dangerous to work by insufficient daylight than
by gaslight.”

127. In concluding this important portion of the subjeet, it may be
well to emphasize the statement in the recent report (for 1885) of the
Board of Publie Instruetion for the City of Albany, N.Y., that -—

** No system of ventilation is automatic. And unless teachers will themselves attend
to the regulation of the temperature of their rooms, and act upon the directions ordi-

narily given, not even the most perfect system of heating and ventilation will keep the
room free from foul air, and the inmates from discomfort . "

Firg-Escare DriLn axp READY ExIr.

303, ** In every school-house consisting of more than one story, the pupils should be
regularly trained in the fire drill, in order to prevent accidents from the alarm of five.’
— Regqulations, 1885,

128, Dr. John D. Philbrick, in his recent report, says truly :—

1. ““The disasters which have been caused by fire panics in large schools have
suggested. . . (1) Fire proof furnace and boiler rooms ; (2) fire escapes; (3) safe
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staircases ; (4) and the outward opening [as is the law in Canada] of the main doors of
entrance. . . . Thefiredrill . . . is not only an effective safeguard against
the danger of panics, but also a good gymnastic exercise. He gquotes the report on the
subject, made on the Rochester (N. Y.) schools, by the Springfield (Massachusetts)
School Superintendent, as follows :—* At a given signal (which is heard throughout the
building) the pupils in every school room rise instantly to their feet, form in line, as
they have been previously instructed, . . . and pass rapidly, in double lines, down
the stairways and out into the yard,—those on the first floor going out first, and those on
the second and third following in order. Upon reaching the yard they form into line
agan, facing the building, ready for orders. . . . This exercise , . . is now
used in many places as a pleasant and safe kind of recreation.’

2. “In the schools of Vienma . . . this maneuvre . . . is executed in
three different ways. . . . In caseof a fire in the neighbourhood (signal No. 1) the
pupils place their books in their satchels, put on their outer garments, and leave the
class room in groups of four. If the danger is imminent (signal No. 2) the books ave
left, the outer garments rapidly put on, and the class room is left as before. .
In case of extreme peril I:;s],;nul Nao. 3) the L‘umks and clothing arve left, and the exit is
m.u‘le immediately in groups.’

129. Mr. A. Seott Cruikshank, Head Master of the Hess School, Ham-
ilton, thus deseribes the system of fire drill adopted in that sehool:—

*The alarm is either the continuous ringing of a bell, or the natural ery of * Fire !
Fire ! 1" lmmediately boys are detailed to open doors and take their several stations.
At the same time teachers are ordering the prompt dismissal of their classes. On the
word, * One,’ all stand ; * Two. they form in line, two deep ; * Theee,” they move out
with the teacher, girls first, as the boys generally close up better in the rear. Instruc-
tions are given to pupl]s that they are in no case to pass the teacher, whose brisk walk-
ing keeps the smaller pupils running as fast as is consistent with safety. Arrangements
are also made for each class to keep its own side of the stairway, and move on indepen-
dently of other classes preceding or following, Thiz prevents danger of crossing each
other's course, or otherwise interfering in the general haste to reach the door. Our
three stories—G00 pupils—have been cleared in less than two minutes,”

130. In the note to paragraph 85 I have pointed out the necessity for
constructing doors and other entrances to open outwards, as required by
law, and to make them, and the stairs and passages as wide as possible.
The pupils should also be drilled to make rapid exit from the school
house, so as to prevent a panic in case of fire, ete.  Dr. Oldright, in the
report for 1883 of the Provineial Board of Health, says .—

* Good broad stairs, doors opening widely outwards, and efficient fire escapes, are
some of the requirements needed.  In this connection, [ would desire to allude in terms
of commendation to the action of some of our school authorities in exercising the
pupils in fire drill, and would express the hope that this action may become more
general, as also the systematic sanitary inspection of schools, ete.”
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CHAPTER XIII.

HYGIENIC VALUE OF THE SCHOOL RECESS.

S, % There shall be o vecess of not less than fen minutes each forenovn and afferion,
il at least one howr shall be allowed for vecreation during the middle of the school doy—
Requilations, 1885

131. The great object aimed at, or rather the two-fold object aimed at
in preseribing the usual “school recess,” is (1) to afford the pupils a few
moments of relaxation from the studies of the school room for “ atmos-
pheric washing” and (2) to give the teacher an opportunity to open win-
dows and doors, and thus seeure to the school room a free ventilation
and pure air.

132, It is not necessary to discuss here the importance and necessity
for a recess for these purposes. They are self-evident. It is desirable,
hﬂwm er, to asm,rtmn the best method of dealing with the question of the

w*neml or “open " recess, so far, at least, as it relates to the well-being
of the pupils. The other object of the recess, (i.e, ventilation of the
school room), is easily effected as soon as the pupils leave the school room.

133. Unless there is some covered shed or large spare room to which
pupils can go, it is a question, whether it is wise to allow the boys and
girls to rush from the warm school room into the open air, especially on
a wet, cold, or snowy day. On this point, the Super intendent of the
Albany schools, in his report for 1854, makes the following remarks. He
SHYS :

“You all know how often pupils . . . rush into the school-yard at recess
time, bareheaded and ill-elad. in defiance of the mandate of teachers, and expose
themselves to rain, sleet or snow, or to the extremes of cold and heat, and
return to the school-room chilled through, or with clothing saturated with moisture
and thus incur the risk of contracting severe, and perhaps fatal, illness. It will not do
to say that teachers should take precantions against these dangers. The time-table
calls for a “* recess,” the pupils are eager to play, the teachers are glad to be free, and
the weather will not be scanned very closely—it is hawd to draw the line—errors of
judgment are frequent, and the exposure follows.”

134. The Superintendent then goes on to point out other drawbacks
to the “ open 7 recess system. One is “ the danger arising from the sudden
veturn of children, glowing with exereise, to a school room whose temper-
ature has been pnrp{mﬁ]y reduced for sanitary reasons.” Another is the
injury often arising to the younger children from the rough play of vigo-
rous boys and gu‘lq A third is the nppnrtumtu-% which the Open recess
affords for the exercise of petty tyranny “ so dear to too many boys and
airls”
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135. It may be said that these latter cvils may be controlled, if not
prevented, by the presence of a teacher. True, but unfortunately the
pupils are, in too many cases, left to take care of themselves. Dr. 1. F.
Lineoln, in the report of the New Y ork State Board of Health, speaking
on this point, says :—

** Bome teacher has to watch the pupils while in the school yard ; and this must be,
especially for ladies, one of the most difficult and distasteful parts of the teacher’s
duty.” The Superintendent of Albany, says :—** To add this task to the complete and
varied duties entailed by courses of study and school regulations, wounld be to sacrifice
valuable time now devoted to more important interests.”

136. In many American cities and towns a new system, in place of
recess, has been mlnptrd—th&t 1s, of allnwmg short intervals for mental
rest—* of having calisthenic, or like exercises, in a large spare room, or
in the shed or yvard, while the rooms are heing ventilated ; and last] Y, i:ﬂ'
civing two full hours at the noon inter mission, T dJ._lm*uw-;i; the reasons
urged for this ehange, are the following, by Dr. D. F. Lincoln, of the New
York State Board of Health. He says:—

* Troops on the march are aceustomed to halt at the end of each hour. A school
should also have its halting times (and once an hour is not too often), when the air may
be renewed by a quick and brief opening of the windows, while the pupils go through
some light gymnastics.”

137. Dr. Yeomans, in a paper on school hygiene, in the veport for 1883
of the Provineial Board of Health,speaking of the school recess, virtually
endorses the principle of the new American system in the extract quoted
from his paper in paragraph number 140

135, The School Superintendent of Albany thus sums up an elaborate
argument in favor of the new system of school recess. By it, he says—

* Valuable working time is gained ; discipline is eased : petty tyranny [in the play
yard | is abolished : sweeter voices and pleasanter manners vesult ; the moral influences
of the abode are bettered, or rather the opportunities for evil influences are largely
reduced ; family convenience is better served ; habits of study are strengthened ; desi-
rable pupils attracted ; the per cent. of attendance raised ; and, as a consequence of all
these results, children are made wiser, happier and better,”

"“*'Spmkmg uf such an interval of “manl rest,” Mr. T. H. Crawford, ‘iulwrmhm{lent of the
Portland Schools, Oregon, says :—" Any skilful teacher can have a five minute social in the school-
room, during which the fullest freedom ean be permitted to the pupils, Tt is the weak teacher
who dares not relax the iron rule of “attention, eves front 1* "

+ Mr. Crawford, Sup«rintcnd&nt of the Portland Schools, Oregon, in referring to the satisfac-
tory working of the new system, says—speaking of the lengthened noon intermission—"*The time
gginm_l in the nmrning by the present plan, added to the noon intermisgion, enables most of the
pupils to reach home more easily, eat their dinners quietly, and return to school without racing ;
teachers have also an opportunity for some relaxation at noon,” instead of being * compelled to
remain in the buildings to supervise the pupils,” ete.

% The arguments advanced in favor of this new system are answered by s, Philbrick,
Harriz and Haneock, in paragraph number 140, and page T8,
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139. In the report of the Committee of the American Council of Edu-
cation, on “ Hygiene in education,” laid before the Couneil in 15884, the ques-
tion of school “ recess, or no recess " is discussed. The medical testimony
adduced is, in a sanitary point of view, in favor of the ordinary school
recess every hour, “until,” as one of them adds, “ our school buildings are
perfect in the matter of providing pure air.” The opinion of the com-
mittee is mainly in favor of the old system. They say:—

1. “*Oceasional exposure to inclement weather is far less to be dreaded in the pure air,
than is the constant exposure in poorly ventilated school rooms.

2. * If doors and windows be thrown open during in-door exercises, exposure is greater
than when children go out of doors properly protected by their wrappings, which they
do not think of putting on in doors. . . . In addition, they lose the vivifying effect
of abundant sunlight and pure air. Even with doors and windows open, the air of the
school room is not changed while the [pupils’] little laboratories of carbonic acid remain
in quickened activity within the room.”

140. Dr. John D. Philbrick, in his report published in 1854, lays down
the following rules for * School recess.”

1. ** In infant schools, recess is necessary after the lapse of one hour, and a change of
position and physical exercise should be allowed as often as once in thirty minutes.
For pupils twelve years of age and upwards, there may be allowed a session of two
hours without recess, but such a session should be broken in the middle by some
physical movement or rest,

2. ** The regulations of the City of Cincinnati respeecting school hours and recesses,
i8 perhaps as judicious as can be devised for the same latitude, and it has borne the
test of [ten years'] experience. *

3. ““ In some [schools] the teachers are forbidden to deprive children of recess as a
punishment, and it would be well if this rule were universal.

4. **The universal convietion of the utility and necessity of recess has prompted
school authorities to provide ag large lots as possible om which to erect school houses.
Immense sacrifices have been made for this object in all the more advanced educating
countries. The extent and character of the play ground have, in fact, come to be a
tolerably reliable indication of the liberality of a community in respect to its schools.

g

H. **The recess question has been set in its true light by Dr. William T. Harris,
in an able and sound piece of pedagogy, written in 1884—the substance of which is
summarized as follows :—(1) * The recess has been established by the practical wisdom
of the past school management, and it seems to meet certain physiological requirements

* The regulation made November, 1874, directs (1) that “ the hours of tuition and study shall
b as follows : From September 1 to -[ll'i:r 1, 9a.m. to 12 m., and from 1.30 to 4 pom., with fifteen
minutes’ recesg ench morning and afternoon. [The younger elasses], grades E and F shall be dis-
missed each afternoon at3 p.m.  (2) For the better guarding of the health of the pupils of grades
D, E and F, (lowest primary grades) . . . there shall be allowed to the pupils of these grades,
at the elose of cach recitation, the space of five minutes for ealisthenic exercizes in the room
during which time the room shall be ventilated. . . . Passed in November, 185%,"
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of the young and growing individuals for whom it is appointed, in a better manner than
any other device yet proposed can do. (2) The moral argument used against recess
applies against association in coming to school and in returning from it, as well as
remaining at the noon intermission. . . . Hecess is the only interval when the
pupil is out of school, and vet completely under the control of the teacher. The teacher
has no other opportunity so good as the recess wherein to teach the pupils to treat one
another politely, by repressing the rudeness, personal violence, profanity and [other
evils] that will break out, and must be eradicated.

6. “* The reactionary movement against recess is probably owing, in the main, to the

. . substitution of women for men as teachers and principals, even of large mixed
schools. . . . The[necessary| oversight . . . of school boys at recess, 18 a
duty . . . which women . . . usuvally perform with reluctance. . . . The
true remedy, . . . isthe employment of a sufficient number of judicious male
teachers to manage the recess of boys in a proper manner.

7. **Dr. Haneock, School Superintendent of Dayton, Ohio, in speaking of this
subjeet in his report, remarked as follows :—* The best ventilated school building ever
constructed is not so well provided with pure air as all out doors ; and no throwing up
of windows, no free gymnasties in doors, ean compensate for spontaneous and exhila-
rating exercises in the unrestricted atmosphere of the play ground.’

8. ““In the latest report (1883) of Mr. George Howland, School Superintendent of
Chicago, an experiment in the mode of conducting recess is mentioned, as follows :—
* In many of the schools a change has been made with excellent results ; the pupils of
the first floor [or division, ete. | passing out and returning to their places, and then those
of the second and third in succession. By this method time is saved to the individual
classes, the smaller children are less liable to be injured by the larger ones, the school
play ground is much less crowded, and both teacher and pupil relieved from much
annoyance,’

CHAPTER XIV.
WINDOWS AND LIGHTING.*

14. “* The windows {-l'm!‘h m.w.i'lmr} shaould be rm'ju.ufﬂf Ei_r,r u:giﬂha‘x il pi;ii[:?p.s il pro-
vided with Wirds, — Reglations, 1885,

141. The question of the admission of light to a school room is an
important one, and should be carefully considered in the planning of a
school house. The consensus of opinion of experienced physicians and

e — —

* The opinions, on this subject, of the Brussels Congress of Education in 1830, of the [Tnited
Htates Commission at Washington in 1882, and of Dir. J, I, Philbrick in his official report on ity
Sehools to the TTnited States Bereau of Education in 1880, are exceedingly valuable and im]mr
tant. See paragraphs numbers 93, 94 and 146,
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competent observers is that light should be admitted so as to fall on the
left hand side of pupils; that it should be admitted from one side of the
room only—and that the south side. These rules cannot always be fol-
lowed, so that other suggestions have to be made. They are to the effect
that if light is admitted from both sides of a school, these sides should
not be the east and west. but the north and south. The reasons
will be found in the following extracts. Mr. J. Dearness, in his paper
published in the Report for 1883 of the Ontario Board of Health, quoting
authorities on this subject, says :—

A few years ago it was not uncommon to place windows at the end of the room in
front of the children. But the increase of hygienic knowledge . . . has almost
removed this evil,  In Germany. by law, light must be admitted either from the ceiling
or from one side only, and the seats and desks must be placed so that when the pupils
are reading or writing the light will be supplied from their left. The height of the
window-sills from the floor should always be as great as possible, The nearer the ap-
proach to lighting from the roof the better. Robson, the best English authority on
the subject, says the zills should never be less than five feet from the floor, and may be
even more, with advantage both for lighting and ventilation. Dr. Linell, of Norwich,
Conn., who has studied the subject very carefully, says that windows should always be
on the side of the room, and there should be thirty square inches of window space to
every square foot of floor space. He has recently examined the eyes of 700 school
children varying from seven to eighteen years, and found that only 61 per eent. of
them had normal vision. In that number there were 87 cases of myopia [short sight-
edness|; the ratio of myopia increasing with the ages of the scholars. Much respon-
sibility rests on the teacher in this matter. Diseases of vision from causes peculiar to
the school room most frequently arise from improper postures of the body, and wrong
habits of holding the book. The teacher must be blamed if the children, during the
writing exercises, crouch over the desk until their nosges are within two or three inches
of the slate or paper.”

142. Hon. A. J. Rickoff, late Superintendent of Schools in Cleveland,
Ohio, in a paper on “A plan for a School House,” said :—

“ Tt will be seen that the principal and, generally, all the light neeessary for each
school room is admitted on the side of the room which is to the left of the pupils. . . .
This is looked upon as the special advantage of the plan.

143. Mr. W. R. Briggs, School Architeet in Conneeticut, in a paper
published in the report for 1882, of the State Board of Education, says :—

“* All eminent writers on School Hygiene have called attention and dwelt with much
stress upon the importance of abundant light being properly distributed in our school
rooms. That the light should come from the left side and be introduced at nearly
right angles to the floor line is an established rule among those versed in school mat-
ters. In the Bridgeport School House the window-stools have all been kept 4'0",
from the floor, and the window openings are carried up to within one foot of the ceil-
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ings. The size of the windows, taken collectively, equals, in the corner rooms, one-
sixth of the floor space, allowing 50 pupils per room, and provides 434 square inches of
glass per pupil.”  (See paragraph, number 94 (3), page 51.)

144. In a paper on “Country School Houses,” by Mr. J. Hess, ]‘ﬂlhr
lished in the report for 1882, of the State Bkl Superintendent of
Michigan, he says :—

1. “In Dr. Buk's Treatise on Hygiene, we are assured that short-sightedness, dim-
ness and darkness of sight are increasing generally in Germany, Russia, America and
England [among children attending school] and we are assured at the same time that
the defective eyesight is much greater where school rooms are poorly planned regarding
their window arrangements,

2. * Too much (or not enough) light, cross lights, or light falling at a low angle [i. «.,

afternoon western light] into the sehool room, . . . are all injurious to the scho-
lars and teachers, and should, therefore, in planning a school house be properly con-
sidered. . . . A few simple rules may be taken as a guide, and in case of too

much light, it must be toned down by the use of blinds, shutters, or window shades.’

145. 1 have condensed and simplified these rules, as follows :—

1. Light from above a person’s eyes is the most natural, and accepted
by all as the best ; the most unnatural light is from below.

2. For writing, drawing, or working, light from the left hand side is
almost indispensable, while light from the right hand side is not desirable
except for reading or oral exercises.

3. I add here a eaution autrg\%tul by Dr. John D. Philbrick, in his
recent report on Schools in the Uities of the United States. He says:

** When the unilateral principle [of lighting] was first applied in Boston, some twelve
vears ago, . . . the fatal error oceurred . . . of making the rooms too wide
{i.e., 36 feet), whereas the width should not have exceeded 25 or 26 feet.”

4. Light from the back and left hand together is not injurious, but
at times the pupil’s back light, which the teacher faces, may be incon-
venient to him.  From the back and right hand side together, and from
the front, light should never be tolerated in a school room.

The size of windows [:Dllecti\'el_}-' should measure not less than one-
sixth of the Hoor surface of a school room.

6. ReHected light from above should be promoted by making a clear,
white ceiling. Reflection from the walls in front and at the nfrht hand
side should be avoided, by giving the walls a neutral tint.

7. Blackboards should never be placed between the windows as they
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would receive a very unfavourable light and would strain the eyes of the
pupils too muech.

146. The writer of the United States book on School Architecture
HJ].-J'H:

1. ** It is agreed by all authorities that the most comfortable and wholesome light
for the eyes is that coming from one side of the room, without interfering crosslights
from windows in the opposite side or from front or rear, and it is furthermore desirable
that the light shounld come from a group of windows, or a single one, rather than from
a succession of them separated by wide piers, which cast annoying shadows.

2. ** For writing or drawing the light should come from the left, not exactly at the
side, but a little in front ; then neither the head, the right hand, nor the pen will cast
ashadow on the paper. For reading, the lizht may come from either side, indiffer-
ently, but should be a little back. In arranging schools containing four or more class
rooms on a floor, only two modes of lighting are practicable : one, by windows in two
adjacent sides ; the other, by windows in one side only.

3. 1 Of these two alternatives, the latter should always be chosen. The confusion
of crosslights at right angles to each other and the shadow of the head thrown forward
are injurious to the eyes. . . . The openings in the one illuminated side should be
numerous and large, or the more distant portions of the room will be too dark, and the
seats should be so arranged that the light in each room will fall upon the left side of
the pupils.

** Under this arrangement, with lofty rooms and large openings, the comfort of
t}lt. eyes is at its highest point, and it is therefore compulsory in all German schools of
every grade,”

147. In applying these principles of window construction to rural
school houses of the ordinary kind, difficulty might be experienced,
especially as it is so desirable to obtain a free cireulation of air in the

school room during recess. The writer just quoted makes the following
huggLstmus to meet the difficulty :—

1. ** Next to the north aspect, the steadiest light, as well as the greatest amount of
sunshine, is derived from one due south, and while a south window receives the sun
nearly all day the year round, the angle at which it enters is so great that the annoy-
ance from it in hot weather is infinitely less than from the horizontal rays which stream
through an east or west window [the latter at a low angle]. For this reason, a south
exposure is both cooler in summer and warmer in winter than an eastern or western
one, and while it secures the ].:'l.!“gu'&t. }mH!iil:lll.', aggregate of sunshine, a sonth window
needs less shading with blinds or curtaing than any other, except one facing north.

2 {On the whole, therefore, ﬂJtImu.g]l some authorities hold a different opinion, the
writer believes that the main room or rooms in small sehool buildings will be best
placed with the longer axis directed due east and west, and lighted by windows in the
north and south sides only.”
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148, After further pointing out the objections to light in a school

rﬁmn from the east, and particularly from the west, the writer sums up
thus :—

1. **With north and south lighting, all these difticulties vanish. The condition of the
room in relation to the furnaces will in winter be always the same, the north side being
constantly cold and the south side warm, so that a single stove or furnace placed near
the north wall will at all times diffuse its heat uniformly through the room. In sum-
mer the north windows will never need shading and those on the south only to a small
Extent. In winter the range would be much greater, though the annoyance would at
that season be far less. In any case, the shading of a small fraction of the window
surface will cut off all the rays which can possibly strike upon any desk, while a west
window can be effectually shaded only by closing every crevice through which a hori-
zontal beam can pierce.

2. “ Nor is the sunning of the room by south windows less effectual, but more so,
than by east and west. The most obvious influence of sunshine upon the atmosphere
of a room is to set it in motion.

4. ** Both chemical and mechanical effects are produced with greater energy by the
noonday beams than by the heating, though lifeless, rays of a horizontal sun, and th,
circulation between the north and south sides of a room lighted from both quarters is
the more active and constant by reason of the great dissimilarity in their condition,
one being always shaded and cold and the other always warm.”

THE SHAPE AND SizZE ofF THE WINDOW SAsnH.*

149. The following suggestions in regard to the window sash by this
writer are valuable. He says :—

1. “*The height of the room will be generally about 12 feet, and if the windows are
carried to within 6 inches of the ceiling the total height of the frame will be T4 to 84
feet. 8o high a sash ought not to be over 3 feet wide, and both parts should be well
counterbalanced, by weight, so as to encourage their frequent opening. A heavy or
badly hung sash will rarely be opened, from the simple physical inability of teacher
and children to manage it. A ring should be screwed into the top of the upper sash,
and a pole and hook provided to operate it.  The glass should be in rather small lights
[8x10] for cheapness of repairs and English * double thick” on all exposed sides. .

2, “The cheapest device of all for blinds is the ordinary shade, which should be
made of stout holland, never of paper or painted cotton, and strongly and accurately
hung. This has the objection of shutting out air in summer as well as sun, and a
modification may be used, consisting in a short [movable] curtain, only half the height
of the window and moving up and down by means of the ordinary brass pulleys and
endless cords, to which it is secured along the edges by rings and hooks,

3. It is important that the sills of the windows should be as much as four feet
above the floor. If less than this, they cause a glare in the eyes of the pupils sitting
near them.
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4. * To compensate for the height of the sills above the floor, the window heads
should be carried as close to the ceiling as the construction will admit [as shewn in

Fig. 40,

5 ‘

e T — T T Wbl g |

IR
|
Fia, 40. —Winpow OpexIiNG, Suowise Oursipg CORNICE.
Four inches iz all the distance which need generally be given in frame structures, and
even in brick buildings the sash can be carried nearly as high, as will be seen further on.
The illumination of the ceiling so obtained is of the greatest value, the light reflected
from it being peeuliarly soft and grateful to the eyes, while the proper ventilation of
the room is greatly assisted by making the windows as high as possible.”

How 1o DEAL wiTH WINDOWS WITHOUT PuLLEYS.

150. Dr. Oldright, in his paper on * Healthy Homes" published in
the repore for 1883 of the Provincial Boardof Health, makes
the following svgpestions for duﬂmw with windows with-

out pulleys, by—

L. ** Having a piece of board nailed on to the top sash of the win-
dow, slanting upwards, to direct the current in that direction.

** Raising che lower sash and filling in the space left under it by
i pieee of board, as shown in the accompanying diagram. The air gets
in through the space left between the lower part of the upper sash, g

g s
and the upper part of the lower one. :
i : S - : x
3. A board placed just inside the lower window frame will act =
in the same way when the latter is slightly raized. 1<
i 4 f a2 . " faie
4. ** Placing wire screens in spaces of entrance of air. Some-
; L £,
times they are tacked to the window frames and folded up when the 5~ draen
El

windows are closed, [-—-"""]

4. By louvred openings,

** By double panes, with an open slit at the bottom of the out- F=—%

side one and at the top of the inside one, thus giving an upward Fic, 41, Wixnow
current,”” VESTILATION,
(No, 1),

* Bee also the practical illustrations on this subject (Fige. 20, 21, 22 and 23). on Pares :;4,,
and 57.
t Hlustrations of how to deal with such windows will be found on pages 61 and 62,
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151. Dr. Oldright also suggests the following means of “inviting,
directing, breaking up and distributing currents of air entering a room.”

7. " By various perforated and louvred bricks, such as the Sheringham valve, and
Jenning's air brick,

8. “ By a box running from side to side across the ceiling of the room, and perfor-

ated with numerous small openings. Sometimes a diaphragm is placed to divide it
midway, thus making both inlet and outlet.

4. ** By perforated cornices running around the room.

10. “ By Tobin’s tubes, which are flues, bringing fresh air from cut doors and rising
up from the fHoor, discharging it upwards ata slight distanee overhead .

CHAFPTER XYV,
SCHOOL SEATS AND DESKS.

152, The ]lcl,‘mrﬁ.ll]unlﬂ Regulut.inns on the subject of sq:u,t,'n]g the
pupils are specific. [ give them here entirve, as follows :—

{a) The seats and desks should be so arranged that the pupils may sit facing the
teacher. Not more than two pupils should be allowed to sit at one desk, but single-
seated desks are preferred.

{1} The height of the seats should be so graduated that pupils of different sizes may
be seated with their feet resting firmly upon the floor. The backs should slope back-
wards two or three inches from the prarpumlieul:—n‘.

{¢) The seatz and desks shonld be fastened to the Hoor in rows, with aisles of suit-
able width between the rows ; passages, at least three feet wide, should be left he-
tween the outside rows and the side and the rear walls of the room, and a space from
three to five feet wide, between the tencher's platform and the front desks,

(d) Each desk should be so placed that its front edge may project slightly over the
edge of the seat behind it. The desk should be provided with a shelf for pupil’s books,
and the zeat should slope a little towards the hack.

() A sufficient number of seats and desks should be provided for the accommoda-
tion of all the pupils ordinarily in attendance at the school.  There should be at least
two ordinary chairs in addition to the teacher's chair.



86 SUGGESTIONS IN CARRYING 0UT REGULATIONS, Cuar. XV.

{(f) The desks should be of three different sizes. The following dimensions are
recommended.

E— — e — ..I.. —
CHaAIRS Ot SEATS, | Desgs.
Z- e | Z. ST

AGE OF PUPILS. Height. | Slope ‘ Length. Height
e Width, | "X

Front. | Rear. | Back. |Duu'|:1&.| Bingle. Pupil,

e T i o :

Five to Eight years............ | 12in. | 11} in.| 2 in. | 36in. | 18in. | 12in. | 22 in.
Eight to Ten years. ... ........ | 13 | 123 * Fiaay ] 36 ¢ 18 125 b
Ten to Thirteen years......... B s |, 1345 25 Ll | - P . i Bk L 24
Thirteen to Sixteen years . ... .. i 1G “ | 164 °* - Pk [‘ 40 ** . i 13 = 26 **

PRACTICAL SUGGESTIONS IN CARRYING OUT THE REGULATIONS.

153. These regulations are so full and explicit that little is needed
but to add to their force and value by quoting the opinions of experi-
enced edueators and other competent authority on the subject.

154, The writer of the United States work on School Architecture,
already quoted, says:—

1. **'The proper way to plan a schocl building is to determine the number and
size of desks and the width of aisles and platform first of all, then to construet the
walls to inclose just the space desired and no more ; not, as sometimes oceurs, to fix
upon some haphazard dimensions for the room, and when it is ready cram the desks in
somehow, the result being that the room presents in one place large useless spaces and
in another aisles sonarrow that the children can only squeeze through them sideways.

2, **Taking things as they are, not as they perhaps ought to be, the majority of
ungraded schools are likely to use double desks, and the plan will be first laid out for
such, leaving till later the arrangement to suit the single desk seating.

3. “The dimensions of double desks vary according to the maker, and the utmost
economy of floor space will be secured by determining upon the kind to be used before
commencing the construction of the building.

4. **The fclding seat desks, which are desirable, especially for young children
(because they allow the pupils to stand upright in their places, turn the seats back,
and in that position take part in various calisthenic or other exercises), occupy a little
more room from front to rear than the old kind, but are made somewhat shorter, the
average length being 40 inches for the double seat, and the Hoor space from back to

back 30 inches,
5. ““The aisles between the rows of double desks should be two feet wide.

6. “*The teacher's platform, or a space for the desk if a platform is not used, will
be five feet wide, and three feet, at least. must intervene between the front of the
p!ul,fnrm and the front row of desks.
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7. “*Three and a half, or, better, four feet, should be allowed between the rear
seats and the wall, and aisles next the side walls are necessary, three and a half feet

wide, if blackboards are to be placed there, or three feet wide if they are dispensed
with.

8. **There should be not more than four rows of double desks, The advantage
of shortening the school room by increasing the width, is more than counterbalanced

by the annoyance to the teacher of constantly turning the head in trying to take in a
wide angle of vision.

8. ““Three rows of desks would give a room of better form still for seeing, hear-
ing, and economical construction ; but the width of such a room, amounting to 20 feet
only inside the finished walls, would not be sufficient to allow the drawing out of large
classes in front or rear of the desks. With four rows, therefore. as a standard, the
desks, being 40 inches long, will require 13 feet four inches ; three two-foot aisles he-
tween them will add six feet ; and the two side aisles, each three and a half feet wide-

seven more ; making the total width of the room, inside the finished walls, 26 feet four
inches.

10. * For the depth, the teacher’s platform will take five feet ; the front aisle, three
more ; eight desks, at two and a half feet each, will add 20 feet ; and the rear aisle,
which must be four feet if there is any possibility of adding recitation rooms on that
end, brings the total to 32 feet and gives seating capacity for 64 pupils of all ages.

11. **If it is decided to use single desks, which are rapidly superseding double ones,
in the more intelligent communities, the dimensgions of the room will, with advantage
and eeonomy, be somewhat different.

12. ** The usual width for aisles between singlé desks is 18 inches ; six rows of
desks, therefore, at two feet each, with five aisles, at one and a half feet, will take 19}
feer ; two side aisles will, as before, add seven feet, making 264 feet. To accommodate
GO pupils, there will be 10 desks in each row, at two and a half feet of floor space for
each, which, with eight feet in front and four in rear, gives 37 feet for the -_lepth of
the room.”

155. Dr. J. D. Philbrick, already quoted, lays down the following
rules in regaid to a proper ﬂvatc-m of School-Room seating. He says:—

* Im a square room [and in other rooms in proportion| the best arrangement of the
desks would be in the form of a parallelogram, the lowest side being parallel to the
teacher's platform, 56 desks, a fair number for a primary school room, arranged in such
a room in the best manner, the desks being one foot and a half in length, which is suf-
ficient, the centre aisle being two feet wide, and the two aisles sixteen inches each, a
width sufficient for all practical purposes, would oceupy a floor space of 22x15 feet, or
330 square feet. A room 28 feet square and 13 feet high, with 784 feet of flooring,
would be sufficient for the accommodation of the 56 primary pupils seated as above
described, supposing the daily attendance to be 50, and allows a little over 200 cubic
feet of space per pupil.”

156. Dr. Oldright has sent to me a table of figures, showing the
dimensions of seats and desks suitable for pupils of different heights. He
states in the work on School Hygiene, that—

6 ; ) &
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“The height of the pupil is measured every six months in France and some other
European countries, and they are adjusted to their seats in a satisfactory position. Dr.
Guillaume states that the seats at the Ecole Premicre were alt:red in this way, with
excellent results  Rules have been laid down, giving measurements to guide teachers
in regulating seats for children.

157. This information and that which precedes it (from United States
sourees) show the increased care which is being exercised by modern
educationists in various countries, in the important matter of seating
children at school. What a different state of things from the backless
forms and rude benches of a few years ago! The table prepared by
Dr. Oldright will be found in Chapter XX. of the Manual on a':n:,-’wﬂl

Hygiene.

CHAPTER XVL
IMPORTANCE OF SCHOOL-ROOM DECORATION.

158. A book of this kind would scarcely be complete, did I fail to say a
few words on a subject, the importance of which has of late years forced
itself upon the attention of thoughtful educators and edueationists alike.
The lasting impression—pleasant or often the very reverse of pleasant—
which the school house itself and its surroundings have made upon the
minds of children, is well known. The fact that “this is so is a matter of
universal experience. That early impression has proved itself to be a
potent factor, not only in L'{:rlmnuw the imagination of the pupil in
after life, but in vivifying the pleamnt, or lmplr-a-:ant memories and
associations, as the case may be, of early school days.

159. A wonderful change for the better has taken place in the character
of the schools and in the personnel of the schoolmasters, since the time
when the latter were so graphieally and truthfully sketched by Goldsmnith
and Dickens. It is a matter of fact, however, that the traditions of the
past still linger amongst sehool boys that school was not as desirable
and attractive a place as it might and should have been.

160. Nevertheless, it is but just to the modern teacher to state that
efforts are being made, and successfully made, to render the interior of
the school attractive and pleasant, and to make the associations of school
life itself pleasant. Arbor day, Author’s day, noted Edueators’ day, ete.,
are designed to accomplish the latter, while as yet the effort to secure the
former is confined almost mccluswnly to the teacher, and that by means
of local 'school musenms; or by pictures, flowers a,ml ornaments in the
gchool room,
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161. In his report on City Schools in the United States, Dr. J. D.
Philbrick has devoted a chapter to this important subject. It is so full of
information and suggestion that I give it entire as follows :—

1. ** Closely allied in purpose and utility with the idea of the school museum is the
idea of the decoration of the school room. This idea is rapidly becoming general.
City school rooms totally destitute of objects intended for decoration are, perhaps.
exceptional. We find almost everywhere that the most naked and unadorned have at
least a plant. in the window, a picture on the wall, or a decorative drawing on the black
board. The profusion of plants in some primary school rooms gives them the air of a
comservatory. In wvisiting the schools of Pittsburgh several years ago, I was greatly
charmed with the taste everywhere displayed by the teachers in the decoration of their
school rooms with plants and flowers.

2. “* Nearly twenty years ago New York setan example in the decoration of school
hallswith numerous busts and engravings. Subsequently a committee was appointed by
the educational department of the Social Science Association, to consider and report on
the subject of the decoration of school rooms, with a view of introduecing an mesthetic
element into the educational system of the United States. The immediate result of this
movement was the decoration of the hall of the girls’ high school house in Boston,
which was then building, with a selection of easts from antique seulpture and statuary.
The expense of purchase, transportation, and placing of the casts was met by the sub-
scriptions of a few members of the association, with the aid of some persons not members,
on eondition that the hall should be finished at the expense of the city, with special
reference to the plan of decoration which had heen decided upon. For a series of
slabs from the frieze of the Parthenon an architrave was construeted resting on Doric
pilasters. Between these pilasters the walls were painted of a color suitable as a back-
ground and brackets or pedestals of proper form were provided for the busts and statues
Casts, if selected to express the highest laws of form and the purest types of beauty,
could hardly fail to produce a favorable effect upon the mental and moral training of
the young, especially if associated with their studies ; that is, their daily efforts to
improve themselves. The collection was not made for a single school or for a single
city, but for every school and every town or village where a similar attempt to extend
the culture and beautify the environments of our educational systemn is possible. The
theory of msthetic culture in schools, upon which this plan of decoration was based, is
essentially the same as that propounded and so ably advoeated by M. Ravaisson, of
France, under whose direction a series of magnificent phototypes of antique sculpture
and statuary have been prepared for the decoration of schonls.

3. “If the school room is adorned with works of art, the pupils’ ideas are associated
with things of beauty as well as utility. Ruskin, in speaking of the decoration of
the school room with busts and paintings, says: ‘How ean we sufliciently
estimate the effect on the noble mind of a youth, at the time when the world opens to
him, of having faithful and touching representations put before him of the acts and
presences of great men ; how many resolutions which might alter and exalt the whole
course of his after life, when in some dreamy twilight he met through his own tears the
fixed eyes of those shadows of the great dead, unescapable and calm, piercing to his soul,
or fancied that their lips moved in dread reproof or soundless exhortation.’

4. * Falling upon this fine passage of Ruskin, at once so poetic in conception and
so sound in doctrine, I was naturally reminded of a striking example of the realization
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of the idea it recommends—the most striking example, perhaps, which has come under
my observation—namely, the decoration of a remarkable Jesuit school of the highest
order which 1 visited some years ago in the city of Paris. Everywhere in this great
establishment, which is shut in from the outside world by high walls even more effec-
tually than Girard College, were decorative representations in sculpture, paintings,
engravings, and sun pictures of men and deeds, caleulated to inspire the pupils with the
spirit of the institution and stimulate them to the utmost efforts for the attainment of
the objects which it proposes. It is, perhaps, scarcely necessary to say that this example
is rendered especially important by the fact of the well known suecess of the Jesuit
schools in determining the character of their pupils.

H. 1t is remarkable that in the country where such an example was found in a
private establishment, and in a country so eminent for its cultivation of art in all its
departments, almost nothing had then been done through the agency of the common
schools to promote by the indirect means under consideration the moral and mesthetic
culture of the masses of the people. Since that time, however, a very important
movement has been made on this line of improvement. At the suggestion of M.
Buisson, director of primary education, the Minister of Publie Instruction appointed a
Commission on the decoration of schools and art for schools,” consisting of thirty
eminent men.  This commission was charged, in general, with the duty of studying the
means of introducing into the system of instruction in all its grades the wsthetic eduea-
tion of the eye. The results of the labors of the commission, which were extended
over the period of a whole year, were summed up in a remarkable report to the
Minister by Charles Bigot. 4

6. ** This report begins by presenting in a felicitous and forcible manner the argu-
ment i favor of cmnhiniug in edueation the cultivation of the sentiment of the beautiful
with the sentiment of the true and the sentiment of the good, maintaining that nothing
great has been done on the earth except by the effect of one of these three sentiments,
each having its apostles, its heroes, its martyrs. A grateful posterity places equally in
its Pantheon, and honors with a pious worship, scholars, artists, saints, these glorions
examples of humanity.

7. ** The cultivation of the sentiment of the beautiful by means of poetry and poetie
and artistic literature was never wanting in the schools of the higlm‘r gnulﬁ, More
vecently provision had been made for extending culture in this direction by the general
introduction of instruction in music and drawing. The especial task of this commission
was to devise ways and means for improving, as far as practicable, msthetic education
through the eye, not by specific, direct instruction set forth in programmes, but by che
operation of the environments of the school and the artistic character of its appliances,
These environments and appliances were considered by the commission mainly under
four heads : (1) The msthetic character of the school building, including its artistic
ornamentation, both exterior and interior ; (2) the furnishing of objects of art for the
observation and study of the pupils, such collection of objects belonging neither to the
appliances nor to the architectural decoration, constituting the school musenm of art :
(3) the rewards of merit and prizes; (4) illustrative apparatus, and particularly the

* Commission de la décoration des deoles et de 'imagerie scolaive ; appointed June, 1880,
+ Presented April 11, 1881; printed in the Manuel Général de I'Tnstruction Primaire, July
&3, 1881,



Caar, XVIL ScHooL RooM DECORATION, 91

department of transparencies. Here it was deemed that scientific accuracy alome was
not sufficient, but must be accompanied with elegance of form and harmony of colour,
so far as the nature of the object would permit. This commission examined and re-
ported upon the propositions and objects submitted by publishers and artists, com-
prised under the four categories above ennmerated.

8. ** The essential outcome of the labors of this large cnd very able eommission,
besides the valuable contribution to pedagogy comprised in the observations and dis-
cussions of their report, was the imstitution by the Minister of a permanent COMNNISS10N
for the promotion and perfeeting of this department of public instruction.

9 ** This interesting movement of the educational administration of France has
attracted the attention of educators on the other side of the Channel. Some time ago
a committee was appointed in Manchester, England, * to remedy the deficiency of
English school arrangements in the means of awakening a sense of beauty and an
interest in art.’

10. ** The functions assigned to thiz committee, which are similar to those of the
standing French commission, are as follows :

(1) *** To negotinte with art publishers for the purchase of prints. photographs, etehings,
chromolithographs, ete., on advantageous terms, and to supply them at the lowest possible price
to sehools.

(2) ¥ * To reproduce from time to time, by one or more of the processes familiar to engravers
and printers, carefully selected examples likely to have a large cireulation.

(%) ** * To print a descriptive catalogue and price list of the examples which the committee are
prepared to recommend to the notiee of schools.

{4) ** * To present to schools, in special cases and as the funds of the associntion shall allow,
small collections and books explanatory of them.

() “*To arrange various loan eollections, to be'placed at the disposal of schools on such terms
= l'l.lﬂ-}' Ill"ll".'l_" Eﬁ]l"y’E]tiL‘Tlt. ¥

(6) ** * To bring together's number of examples to be exhibited in a suitable place as a tentative
madel of a standard collection, the collection to consist of [a) pictures of the simplest natural
objects, birds and their nests and eggs, trees, wild flowers, and scenes of rural life, such as town
children seldom see and country children often fail to enjoy conseiously until their attention is
specially ealled to them ; (b} pictures of animalz in friendly relation with human beings, especially
with children ; (¢) pictures of the peasant and artisan life of our own and foreign countries,
incidents of hercie adventure, ete.: (d) pictures of avchitectural works of historic or artistie
interest 5 () landscape and sen pleces ; { ) historical imrh'nit-::: (i) seenes from |Ii=4t.ur}' (k) and last,
bt by no means least, such reproductions as are available of suitable subjects among the numerous
works of the Ttalian, Duteh, and modern schools,”

11, ** More recently an association has been organized in London, with Ruskin as
president, with a similar object in view, namely, * to bring within the reach of hoys ang
girls in our board and other schools such a measure of art culture as is compatible with
their age and studies.

12. * The committee on drawing of the Boston School Board (Mr. C. C. Perkins,
chairman), in their report for 1883, called attention to those movements in Manchester
and London, and suggested the desgirableness of organizing for the same purpose an
“art, for schools, association’ in that ecommunity. In this connection the committee
remark :
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135. ** *Wehold with the English committes thatalove for the beantiful is, perhaps, only second
to religion as a proteetion against the grosser forms of self-indulgence, and that it can best be
kindled at an age when the mind is especially suseeptible to the influence of habitual surroundings ;'
and on these grounds we lock for the sympathy, although we cannot ask the co.operation of the
board in our proposed effort to found an art for schools association in Boston ; and this, not only
becaunse the decoration of school-house walls with good prints and photographs will bring good
influences to bear upon the pupils, but also beeanse these will materially aid teachers of history,
geography, and natural history as objects of reference. The decoration of the exhibition hall of
the girls’ high school with casts and the prints hung up in certain grammar and primary school
clase romns shows that the masters and tenchers are, in many cases, alive to the importanee of the
asubject, and ready to aid in any well organized effort to promote its further development.” ™

14, ** The committee might have appropriately referred, in this connection, to more
recent and not unimportant eontributions of works of art to the schools under their
charge, the most valuable of which decorate the main vestibules of the new school
houses of the Latin and English high schools. [In the latter a beauntiful group in
marble, the subject being, * Flicht from Pompeii,’ has been placed by one of the earliest
graduates of the schools (Mr. Henry P. Kidder). In the Latin school vestibule stands
a fine marble statue by Mr. Richard 8. Greenough, a Latin school boy, which was
procured by the graduates of the school to honor those who had honored her, and
especially to commemorate those who had fallen in defending their country. This
statue represents the alma mater of the school resting on a shield which bears the names
of the dead heroes, and extending a laurel crown to those who returned from the war.”

162. The subject of school room decoration and the beautifying of
school grounds has been extensively discussed in the edueational journals,
chiefly in the United States. The following from the New fagland
Jowrnal of Edweation puts the matter in a striking and praetical light :

** This is a generation quick to interest the young through pictures. The brightest
minds are busy with efforts to devise the most interesting pictures for the young. We
carry the idea into our instructions. Object lessons are popular as June picnics. The
Iycemn has caught the fever. With the speaker comes the stereopticon. The lecture
must be a picture gallery. Some are introducing the blackboard into the pulpit. The
chalk competes with the pen. Ideas must be pictures, they tell us. Now look at that
gaunt, bare, uninviting school house. What kind of a picture are we putting before
the young? They will surely receive an impression of some kind, and of a lasting kind.
Beeause the natures we are dealing with are so susceptible, and through lite will go
stamped with what we impress them, therefore we should have school houses and school
furnishings as tasty and beautiful as possible.  What about the neglected yard before
that old education box? Plant a tree, or trees, there. Put vines at the base of the
walls ; and may no penny squeezing committee say the vines will rot the shingles when
the roof is reached. Slate the roof, sir!  What a pretty spot the school yard becomes ¥
And as the scholars grow up to make homes for themselves, their trained interest in
the picturesque will repeat itself in their tasty surroundings.”
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CHAPTER XVIL
PLANS FOR RURAL SCHOOL HOUSES.

163. The style of the exterior of a school house must necessarily be
left to the choice of the school trustees. Its external appearance is
always a matter of taste. Of course the exterior must in a large degree
be made to harmonize with the requirements of the interior, and as to
whether the building shall consist of one or two stories, All that is
attempted in the following plans is to suggest vaiiety, and to provide for
a choice of some of the latest and best of the sechool houses which have
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Fig. 42.-—DESIGY FOR A Ruran, ok VILLAGE, S0HOOL House.

been erected in the United States, or are suggested.  Some of these plans
have been prepared for the Departinent; others are adapted by me
from other sources and approved by the Minister of Education, so as to
make them more suitable for adoption in Ondario.

164. Before eonsulting these plans, with the view to a choice, the
trustees concerned would do well to refer to paragraphs numbers 93 and
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94 (pages 50-52), in which the requisites of a good rural school house are
pointed out by anthorities of large experience.

1G5, The first design for a rural, or village, school house (Fig. 42) has
been modified and adapted by me from an American source. It is of a
modern style of school house, and can be built of wood or brick, or both
combined. The design shows a neat finish of the upper part of the build-
ing in sheeting, with pointed ends. This sheeting should be tongued and
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orooved, and might be battoned, if desired, as shown in paragraph, No.
171, page 99. The building is well set back in the school grounds, and
has a lawn in front and play s,_r_mund-. at the sides, as shown in block plan,
Fig. 15, page 48. The entrance for girls is shown in this design—that for
boys will be seen in the above trmund plan, Fig. 43.



Caar, XYII. Prans ror Ruran Scroon HousEes. 05

166. The ground plan, Fig. 43, is intended to be suggestive, and may
be adopted, or not, at the pl+:-asuw of the Trustees. By placing the
entrances for boys and girls at the side and the end of the hmldmg, the
great desideratum can be secured of havi ing the light coming in from only
one side of the school house, and that the left hand side, as strongly re-
commended in Chapter X1, paragraph number 93 (pages 50 and 51). This
plan has been modified and adapted from one suggested by Mr. Julius
Hess, of Michigan. Lavatories for boys and girls have been added, and
the seats have been differently arranged. A ventilator has been placed
in the chimney, as will be seen in the plan, so as to ensure rapid ventila-

Fie. 44, —Desicy ror A RURAL, oR VILLAGE, PrRIMARY ScHoo0L HoUsk.

tion in the school room. The cold air duet from the outside to the stove
(or furnace, as the case may be) is also shown in dotted lines.

167. Fig. 44 is also a neat design for a rural school house, or a village
primary one. It was prepared by Messrs. Terrell and Morris, of Columbus,
Ohio, and is kindly furn’shed by Hon. Le Roy Brown, the Ohio State
School Superintendent. The architects say—The school house when
erected cost 82.000. Tt was built of brick and stone, with pressed brick
arches, slate roof and slate blackboards. It is a one room building (as
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shown in the vignette ground plan at the right hand upper corner of the
design). The ll"‘l‘ll’- comes in from the left and rear. It will seat fifty
pupils. The flues are used for ventilating stoves by taking fresh air from
the outside by a register in the floor directly under the stove. [See Figs.
38, 39 and 33). T here are two flues in the chimneys, one for smoke and
thb other for ventilation, with register at the floor line.”

165, The general outline of this design ean be adapted to ground plan,
(Fig. 45), so as to construct a village school housewith two rooms on the
ground floor. This ground plan was also suggested by Mr. Hess, but has
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been modified by me in several lmpm:mnt particulars, especially in the
entrances, and in providing a teacher’s room and llllrm v, also w ardrobes
and lavatories. The light also, as will be seen by the plan, comes only
from the left hand side of the pup:la as has already been suggested. The
passage from one room to the other is lﬂﬂﬁ-nl Just outside of the teachers'
room, as shown in the plan. The teachers’ and girls’ entrance is at one
side uf the plan, and those for the boys of each 1111. ision at the opposite
side. Each has separate wardrobes also.

169. Fig. 46 is a design which was prepared for the Department. It
is intended to illustrate a style of exterior for a rural or village school
house different from those previously given. It is intended to be a frame

* Dir.J. D, Philbrick, in his report on city achools, speaks favourably of this style of school room
asrangement —that is, of having school rooms on each side of a central corridor. It combines
many excelloneies which eannot be introduced in the single school room plan.
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building, but with ornamental bracings on the outside, so as to furnish
some relief to the monotony of the ordinary “ clapboarding " of a frame
building. The ground plan adapted to this design is shown in Fig. 47.

Fia. 46— DEsiox rok o Buran ok a Vicrace Scaoon Hovsk

170. This ground plan explains itself, as its principal features are
indicated on the plan itself. It is the ordinary adaptation, with a few
improvements, of the “single room ™ system, which invariably provides
for light coming from both sides of the school room. Separate entrances
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and exits for the pupils—hoys and girls—are provided. In the
modern school house these are eonsidered indispensable, for reasons given
in the appropriate chapter. The “entrances” can also be used as ward-
robes, m]tf the class room, for a teacher's room and library, if not otherwise
required. The wood room is at the rear of the house, as are the door-
ways leading to the playgrounds.

171. The design which has been suggested for this style of school
house is also suitable for a building enclosed with vertical matched boards,
~mailed to sill and plate, and to horizontal * infer-ties” In such a ease, the

T
B e o e
FIG. 45, FIG. 49. FiG. 6O,

Barrexs vor Oursipe VERTICAL MatcHED Boarps,

joints would have to be covered with “ battens,” of any one of the pat-
terns shown in Figs. 48, 49 and 50. These battens, (as suggested by Mr. T
M. Clark, the writer of the United States work on school architecture).—

“ ghould have the tops bevelled or rounded, or they will curl up and admit water ;
and it is well also to hollow out the back with a plane to assist it in hugging close to
the joint,” as in fig. 45,

e ——— S e e e
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172. Fig. 51 is a design (prepaved for the Department) of a frame house
for a village graded school. It is simple in its construction, and, by way
of relief to the plainness of the design, provides for an ornamental bracing
on the exterior, as also shown in the design given in Fig. 46

PE———T
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173. The ground plan for this school house design provides for two
school rooms of a graded sehool, as does the ground plan (Fig. 45), but in it
the arrangement is quite ditferent. Either plan can be adapted to the de-
sign (Fig. 51). In the ground plan (Fig. 52), there are a boys’ and a girls’
entry to each school room. It also shows the points from which the air
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ean be brought from the outside of the building to the stove (or furnace, if
desired). The direction of the ventilating flues is also indicated. Teachers’
rooms are provided (as marked on the pTan}, as is also a small class room
to the left, it a kindergarten is desirable. By adopting this plan, or
that of Fig. 43, provision ecan be made, in building, for the admission of
light from only one side, as formerly recommended. In that ease, the
teacher’s platform should be so placed that the light would come from the
left to the pupils when they are seated facing the teacher.

174. Fig. 53 gives a section through the centre of the design and plan,
Figs. 51 and 52. It is intended to show the interior construction of the
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school house, and how the principles of heating, ventilation and lighting,
as explained in Chapters XII and XIV. are earried out. The blackboard,
it will be seen, extends across the large room, and along the far side of

VERTILATING
B=ATT

Fic. 53.— Sgemox oF tHE Scuoon Hovse, Fias, 51 axp b2

the small class room th the left, in Fig. 52. The upper part of the wall
is represented as sheeted diagonally. But this, and the extent of the
blackboard, as well as other details, will be at the discretion of Trustees.
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175. Fig. 54 is a design for a graded school in a village or town, pre-
pared by Mr. Randell, of Chicago (as indicated in the engraving). It con-
tains two rooms below, and might, by a slight modification, have a third
room in the second story (or in the rear) as shown in Fig. 59. Ground

Wi T PR TRRTIR T ki

Fig, . Destex oF 4 House por A GrapED, KURaL, ok VILLAGE, SCHOOL.

1:]-1“‘- u]‘l;_i"*-. 45 and 55) can be adapted to suit this IIE":I”I'I It could also
be modified (without altering the position of the entrance doors) so as to
form a two story school house, with cround and upper story, as shown
in the plans, Figs. 59 and 60.

176. Fig. 55 is another form of a plan for a rural owa village graded
school, with but one enfrance for girls into the two divisions of the school,
and one for boys. The peculiar form of the wardrobe enclosure is a
feature of this plan, as is the position of the chimneys and ventilators
(shown in the plan at C.C. V.V. V.V.) The positjon of the stoves is also
indicated at 5.5. The teachers’ platforms are placed so that the light
comes to the pupils from the left, as has been before pointed out.
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177. Ground plan (Fig. 36) is adapted to design Fig. 54, should it be
taken as the basis of one for a two-story school house.  The position
of the entrance door is the same in both. This plan and that shown
in Fig. 57 are those of the Longfellow School House erected in Denver,

Colorado (Myr. R. L. Roeschlaud, architect).

178. The Iﬂn.ll shown in I'IU‘. 37 is the second or Upper tloor of the
preceding plan (Fig. 56). 1t differs slightly from it, as the school room is
nearly square, Tts size is 32 by 33 feet. The teacher’s room is over one

Fic. 57.—=UrrEr Fr.oor oF A Two-STORY SCHOOL HoUuse.

of the main entrances. These plans can be adapted to designs shown in
Figs. 58 and 62.

179. Fiz. 58 shows a desizgn for a rural sehool house, erected at Litch-
field, Connecticut. Its outside dimensions are 30 feet long by 20 feet
wide. It is of frame, with an ornamental gable. Cost, 800,

180. The ground plan (Fig. 59) of the Litehfield School House is
designed to seat about 25 or 30 [}ll]}ll‘i The school room is nineteen and
a half (194) feet square, with separate entrances for boys and girls.

181. Thus, it will be seen that in the foregoing illustrations, provision
has been made for giving practical effect to the important suggestions on
school house construetion contained in the preceding chapters. Further
examples and plans of school houses might be given, but those contained
in this chapter are of sufficient variety to cnn.hh- Trustees to exercise an
intelligent choiee in regard to the school houses which they may desire
to l‘I‘f_"L‘t-"B"ﬁ].}E‘l.'hl.]lj in It“-u|w(t to the interior.
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177. Ground plan (Fig. 56) is adapted to design Fig. 54, should it be
taken as the basis of one for a two-story school house.  The position
of the entrance door is the same in both. This plan and that shown
in Fi;_l;_ 5T are those of the Lullgfﬂ]luw School House erected in Denver,
Colorado (Mr. R. L. Roeschlaud, architect).

178. The plan shown in Fig. 57 is the second or u]p}u_:l' Hoor of the
preceding plan (Fig. 56). It differs slightly from it, as the school room is
nearly square.  Its size is 32 by 33 fect. The teacher's room is over one

L
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of the main entranees. These plans can be adapted to designs shown in
Figs. 58 and 62.

179. Fig. 58 shows a design for a rural sehool house, erected at Litch-
field, Conneeticut. Its outside dimensions are 30 feet long by 20 feet
wide. It is of frame, with an ornamental gable. Cost, 2800,

180. The ground plan (Fig. 59) of the Litehfield School House is
designed to seat about 25 or 30 pupils. The school room is nineteen and
a half (19%) feet square, with separate entrances for boys and girls,

181. Thus, it will be seen that in the foregoing illustrations, provision
has been made for giving practical effeet to the important suggestions on
school house LE:Iht.‘:'llLt-luII contained in the I}I'l"{_wlltlﬂ‘ chapters, Further
1*‘-::1"1]115“« and plans of school houses might be given, but those contained
in this chapter are of sufficient variety to enable Trustees to exercise an
intellicent choice in uq:mi to the school houses which they may desire
to erect—especially in respeet to the interior.
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CHAPTER XVIII
PLANS FOR SCHOOL HOUSES IN CITIES AND TOWNS.
GENERAL REQUIREMENTS oF ScHooL Houses 1N CITiES AND Towns.

1582, There are a few general principles in the eonstruction of school
houses for more than one teacher, which are of special importance, and
which should be earefully considered. I have sought to avail myself of
the latest experience on this subject.

In the report by Dr. J. D. Philbrick,*® issued in 1885 by the Burean
of Edueation at Washington, he eomments on the defects which he had
observed in various eity school hnusps in the United States. He also
makes several suggestions with a view to the improvement in the
construetion of sehool houses of more than one story. I have made a con-
densed summary of his remarks and suggestions, as follows :

1. Hewght.—A school house should never exceed three stories in height
above the basement.+ The school rooms, as a rule, should not be placed
higher than the second story.

2. Size—A building large enough to accommodate eight hundred
pupils should be regarded as the maximum for a school of any grade,
whether primary, intermediate, or high. In regard to the size of the
primary school house, it would not be far from the mark to say the
smaller the number of pupils it accommodates the better for the pupils,
provided the number brought together is large enough to admit of a
classification. . . . The mammoth school must, from the nature of
things, be a second-rate school.

3. School Furnitwire—The day of hacked seats is gone. It is now
well known that nicely made and well polished desks are easily preserved
free from injury for many years, even in boys’ schools. It is rare to find
in our schools the foot rest, which is regarded by eminent foreign
authorities as highly important.

4. Seating.—|There are two kinds of seats—the single and the double.]
The tendeney is to substitute the single for the double desk. . . If the
desks are not made unnecessarily large, and if they are placed as near

* For personal reference to Dir. Philbrick, see note (*) paragraph number 84, page 51.

+ Dr. Philbrick’s preference is for two, instead of three, story school buildings. He says :
“ A serious, as well as general, favlt in the plans of existing school houses is the arrangement
requiring too mnch t:'limh'mg_' of stairs, especially in the ease of girls.  Baltimore, on the other
hand, ean boast of affording the best examples of the opposite kind. Her high school houses for
wirls are only two stories high, the study hall being placed in the upper, and the recitation rooms
in the lower. A visit to these buildings by Boston school officials, many years ago, induced them
to eomdemn the four story plan of grammar school buildings.
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together as convenience will permit, they will mquuﬂ? no more space than
ought to be allowed, whatever be the mode of seating. . . The single desk
with the separate chair must be regarded as the best mode of seating.
The height of the chair and desk should be accurately proportioned to
each other, and to the size of the pupils for whom they are intended. . .
There should be at least three sizes of desks and chairs in each room of a
graded school. There should be at least six sizes to suit all the es of
an elementery sehool comprising both the primary and [higher] grades.
The chair should be so placed that the front edge of the seat shall be in
the same vertical line with the edge of the desk lid.

The Grownd Plan—If the building is of considerable size, the
mund plan should not be in the form of a square, parallelogram, or eross.
It should be in L form, or it should be built on three or four sides of a
rectangle [with interior courts]. The school house planned after this
idea is so far a new departure as to constitute a new type . . —a court
type or court plan This type will, I doubt not, ultimately supersede
the type which m*iginat(-.{l the (guinc}-' school [in ant.on, which has been
generally followed]. My reason for this opinion is that it has been
adopted in those eountries where school architecture has been most
thoroughly studied, and where the best specimens of school buildings are
to be found.

6. Fwe-Pmuf Roofing.—In buildings of more than one story in
height this important safe guard ought not to be omitted.

Ventilution.—In the building of the “court” type, having transom
wmdc}wq [as described in paragraph number 94 (3), page 51] and heated
by means of indireet radiation, suecessful ventilation is easily attained.

8. Orienting—Wherever practicable the ground plan of the school
should be oriented, that is the corners of the structure should point to the
eardinal points of the compass, thus bringing the sides which receive light
to face the south-east and north-west and north-east and south-west. is
position insures the admission of the sun’s rays through every window at
some time of the day. In particular, great pains should ‘be taken to
prevent, if possible, the facing of mulmtﬂmll} lighted rooms to the south.

9. Gymnasivin—Every city school house of any considerable size
should have its gymnasium. . . It need not be very large ; onee and one-
half the size of the school room might, perhaps, be taken as the minimum
size,

10. Water Closets.—When detached, this building should be connected
with the school house by a covered passage. . . . [See ground plan,
Fig. 15, on page 48.] '

11. Fniries and Corridors—These should be spacious relatively to
the stairs, especially at the foot of the latter, and should be lighted
directly from out of doors. The lights should be pla{:ﬁi at opposite ends.
<0 ag to ensure a free, natural ventilation which is the best for entries,
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12, Stairs and Stairways—Of these stairs and staivways, Dr. D. F.
Lincoln, of Boston, says :—

“They should be isolated, if possible, on at least three sides, by solid brick walls,
anid should be lighted from outside. The width must be at least six feet in the upper
story, and eight in the lower ; and regard must be had that the height of the steps is
not too great for children. Spiral stairs are inadmissible, for in such the steps are very
narrow near the wall ; and if a child falls the descent is very steep at this point.
Wedge-shaped staire are inadmissible also, for the same reason; and, in turning o corner,
they are dangerons. Wells are undesirable, though useful for ventilating the entries.
The staivcase should be sheathed. Balusters are unnecessary. The rail should be four
feet above the riser. Each stairway should have ome or two landings, so as to afford a
break in the ascent, and a slight resting space.”

153. In addition to these important statements and recommendations
in regard to school house construetion, I add to them other equally
valuable and practical suggestions from an Ameriean official source.

I84. In 1882 a commission (consisting of Dr. John S. Billings, Surgeon
in the United States army ; Hon. John Eaton, United States Commissioner
of Edueation, and Mr. Edward Clark, architect of the United States
Capitol, was appointed by the American Government to report upon the
school buildings in the District of Columbia. At the conelusion of their
report on the existing school buildings in the District, they makg the
following recommendations, viz:—

1. ** That all sides of the [school] butlding shall be freely exposed to light and air ;
for which purpose they shall not be less than sixty feet distant from any opposite
building.

2. “That not more than three of the Hoors— hetter auly tiro—shall be oecupied for
class-rooms,

3. “*That in each c¢lass-room not less than fifteen square feet of Hoor area shall be
allowed to each pupil.

4. **That in each class-room the window space should not be less than one-fourth
of the floor space, and the distance of the desk most remote from the window should
not. be more than one and one-half times the height of the top of the window from the
floor.

9. “* That the height of the class-room should never exceed fourteen feet.

i. “*That the provisions for ventilation should be such as to provide for each person
in a class-room not less than thirty cubic feet of fresh air per minute, which amount
must be introduced and thoroughly distributed without creating unpleasant draughts,
or eansing any two parts of the room to differ in temperature more than 2° Fahrenheit,
or the maximum temperature to exceed 70° Fahrenheit. The velocity of the incoming
air should not exceed two feet per second at any point where it is liable to strike on the

Person. _
7. “* That the heating of the fresh air should be effected by indirect radiation.

8. **That all [wardrobes or] closets for containing clothing or wraps should be
thoroughly ventilated.™
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185. It may be questioned whether these various sugzestions have
been acted upon in any particular case, as theory and practice do not
always agree. Dr. J.'D, Philbrick, in his rveport to Hon. John Eaton,
practieallv solves this question.  Speaking of the Vienna Akademisches

Fre, 6. —Desiex pon 4 Croy ok Tows Scroon Hovsg,

Gymnasium, he says, that “it was built - - as a ‘model school’ the
design being the product of the best architectural talent and the best
pedagogical talent working together. . . . The lighting is perfect. |

No part of the structure is wider than the combined width of the schao]
room and corridor.” Dr. Philbrick also speaks in the highest terms of
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the Welch Training School, of New Haven, Connecticut. (See paragraph
number 199, page 121,

186. School houses in towns and ecities are often two or three stories
in height. The judgment of the more experienced educators of the
present day is in favour of such school houses being only two stories in
height, for reasons given in paragraph number 182-1, page 106.

187. Fig. 60 is a handsome design of a school house in Ohio (prepared
Ly Messrs. Randall & Patton, Chieago). It is two stories in height, and
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Fig. 6l —Grousn Pras AparteDd 10 THE Forecoineg Drsics.
is tastily finished. There is an observatory tower at the top of the build-
ing, with railing and canopy. The porch is an open one, which gives a
lizht appearance to the structure.

188. Fig. 61 is the ground plan adapted to this design. There are two
rooms in front and one in the vear, with separate entrances for each.  Such
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a building might first be constructed with the two rooms below and two
above. Afterwards, the third room in the rear, and one over it might be
erected, as the achml needed further amcmm:mdutmn In that case, the part
first built should extend far enough to inelude the outside wall of tlm stair-
way to the second floor above, and inelude the two side entrances A.A. The
platin]rm in the front rooms, BB, are so placed that the light would

Fic., 62.—Grousn Pras or a4 Two-Story ScHoon Housk,

come in at the left hand side of the pup}Iq in each room. It is 5ucrgc--twi
that at the outer or entrance doors, the stairs should be in part outside
of the doors, and part inside. This is to save expense, as the steps out-
side should be of stone or other durable material, while those inside may
be of wood.®: The large corridor in the plan, is indicated by the letter A;

the teachers’ rooms hv the letters C.C.C.; teachers’ wardrobe by D., and
the platforms by EEE. The plan of the second story would, of course,

be similarly arranged, and is therefore not given here. See, however,
Figs. 65 and 66, which are plans somewhat similar in construction.

189. Fig. 62 is the ground plan of a two-story building—the “ Broad-
way Ef_hﬂ(;f erected in Denver, Colorado, and plemu_l by Mr. R. 8.
Roeschlaub, m-c,lnt.mt and, with nthm‘ plans, kindly furnished by him. It,
with design (Fig. 60), mln'ht if desired, be substituted for the plan (Fig. 61.)
The rooms Imirht be small or large, at the diseretion of the Trustees. The
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plan is a very compact one, and the rooms of which can be easily heated.
”H- full:mm"‘ particulars are given by the architect. E E E E, school
rooms, each 33 feet by 28 feet; F, central hall, 18 f&. 6 inches wide
G G G G, wardrobes—hoys’ and gn*l: for each room; H H H H, plat-
forms:* 1 I, entrances, 8 feet wide. The registers for hot air are shown
in the corners of each sehool room ; and the ventilating lues are seen in
the face of the chimneys. :

190. Fig. 63 is the plan of the second or upper floor of the school
house plan, Fig. 57. The stairs 1u1.(|ing up to it in the Denver school,
are eight feet wide, with the rise and tread graded to suit the step of
children. + The particulars of this floor are as follows :—

Fig 63.—<Ureer Froor oF A4 Two SToRy ScHoO0L HoUugE.

K K school rooms, 28 feet by 33 feet each: L, is a large school, «
assembly room, 47 h-o t by 33 feet; M, class or small recitation . room ;
N, teachers’ room : O, the hall: P P P P, wardrobes. The ventilating
flues, o o, are shown in the, chinm{ﬂ; lhtﬂnL plans are almost ]1||—"|11!I(_*:i.]
in arrangement with those shown in Fi 1zrs. 50 and 57, pages 108 and 104,

*Twao of these platforms should be differently placed, as is shown in plans (Figs, 45 and 55).

t Too mueh stress eannot be laid nwpon this importance of giving every attention to the con-
struction of stairways, and also of the stairs themselves.  The former ghould be wide, and wells
shonld be avoided. The Iatter should be graded to smt the shortened step of children. The
adviee on this subject given in paragraphs 180-12, page 108, should, as far as possible, be cape
fully f
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"+

191. Fig, 64 isa design for a large school house somewhat in the style of
that given in Fig. 60. It was prepared by the same architects. Its general

Fi. 64.—Dgsiex ror A Two Story ScuooL House,

interior arrangeiments are similar to those shown in Fig. 61. The modifi-
eations are slight, as will be seen on comparing the two designs.  The plans
of the ground, as well as of the upper or second floor, is riven.  Baoth



114 ScHooL PrLaxs For CrTies AND Towxns. Cuaar. XVIIL

e —

will be found suitable for the interior arrangements of design (Fig. 60).
By reference to Fig. 66, the position of the stairs leading up to the second
ﬂum will be seen. It {i.ll:rt :rs from that shown in Figs. 56 and 63, and can
be otherwise modified, at the pleasure of the school Trustees. Indeed,
one principal objeet had in view, in the insertion of so many “plans”™ of
school houses, was to afford trustees the greatest variety of choice in the
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FiG., 63, —GROUND PLay ADarTED ™0 THE Forrcoise DEsiGN.

way of interior arrangement. And also to afford them facilities to
combine, or alter, these arrangements, as their eircnmstances might require.

192, The ground plan (Fig. 61) ean be adapted to design, Fig. 64, with-
out mmluhmtmu as they are identical in their general arrangements, The
chimneys .~u1vr| wntllaitmgr flues are, exeept in one case, situated in rear of
the teachers’ platforms. See pl.mm shown in Figs. 65 and 66.
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193. It will be seen, on referring to plan, Fig. 66, that great economy
of space has been socur(-rl in the arrangement of the rooms, both above and
below. B B B are the school rooms, and C C C C are designed for
small elass rooms, teacher's rooms, wardrobes, ete.  The teacher’'s room, or

1114,
AL

Fic. 66.—FPran 2 Sepcoxn FrooR ADAPTED To DESIGNE G0 AND G4,

library, F in Fig. 66, is ingeniously constructed so as to be of easy acecess
from the teachers' plﬂtlultm D D. This room is well lighted by a hum
window. K E are map and apparatus closets.

194. The ground plan (Fig. 67) can be adapted to the designs (Figs. 60
and 64) by altering the position of the doors. It and the upper floor plan
(Fig. 68) are examples (with the others in this book) of different modes of
arranging the interior of school houses for cities and towns. It is in this
matter of interior arrangement that the greatest diffic ulty arises. J'i.ﬁ to
the exterior of a school house, that is a matter of taste and of expense ; but
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the constantly arising demands on Sehool Boards, for increased and im-
sroved: sehool ac i.*:l-IleHiﬂtlUll renders it necessary that the greatest care
should be exereised in the [rlu.nnlng of the interior of the sehool build-
ing. YEconomy, convenience, and health have to be eonsulted, and it is

—

Porriaxn, OrEcoN,”

3510°X28'C

G7.—GEROAUNSD PLax ofF THE Pank STREET ScHOOL,

Fia.

with a view to aid trustees in this difficult and responsible part of their
duty, that T have selected, with the approval of the Minister, and inse srhed
in this book, so many plans of the inferiors of se hool houses and but few
erteriors. Ihpu- are, however, suthicient of the latter to indicate the pre-

* Bxplanation of the plan.—A, school room ; B, wardrobe ; C, t-t:iu'l'lm"ﬂ closet 1), book or
map closet ; E, hoist; F, lavatory; G, rear porch : H, hose closet ; K, front porch.
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vailing architectural taste of late years in the matter of school houses,
especially in the United States. The plans of interiors which have been
selected are of very recent date, and have received the approval of those
most competent to judge in such matters.
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195: The prine il}ﬂ.] feature to be observed in these plans (Figs. 67 and
G8) is the number of means of exit. There are four large entrance doors,
siving facilities of easy exit from all of the sechool rooms,  Between the
upper and lower floors there are no fewer than four se parate stair ways,
besides the hoist, so that in case of fire (with the pupils well dr illed.
as is now required by the Departmental Ti.‘glllzltlﬂllh; the school house
'lli,ll'ht e ¢~|;1||t.il_zq,|_ in a very short time.

" Explanation of the Plan.— A, school room ; B, wardvobe; C, teacher’s closet; H, hoist
F, lavatory ; H, hose closet ; O, teacher’s room and library.
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196. Fig. 69 is a design of the Whittier school in Denver, Colorado,
prepared by Mr. Roeschlaub, architect in that city. 1t is 147 feet in length,
and 104 feet deep. From the plan of this interior of the school, and of
the Gilpin school in that city (Figs. 67 and 68), it will be seen that ample
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space is given for entrance and exit, and for ventilation in each. Dr.
John D. Philbrick, in his report, says of these schools :—

** The peculiar merit of the excellent school houses in Denver, is the absence of the
common defects of corridors, The Giipiu gehoal house in that cir:.',, which |
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inspected in 1882, two stories high, with six rooms on a floor [Fig. 68], is an admirably
specimen of this class. In the Whittier school house, since erected, some further
improvements have been introduced. School house building in this wonderful young
city has been conducted from the first by the board and superintendent (Mr. A, Gore),
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Fia., 70.—Grousn Prax or THE Wmitner ScHoorn, Dexver, CoLoRADO,

aided by the accomplished architect of the board (Mr. R. 8. Roeschlaub), in che most
judicious and successful manner, and with the strictest regard to economy, as is evident
from the exhaustive report on the subject, published by the board in 1883."

197. The architect gives the following particulars of the ground plan

of the Whittier school (Fig. 70), viz. :— :

bl
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E E, six school rooms, each 28 in 33 feet; F F, corridor, 38 feet 4 in.
by 83 feet; H H, six teachers’ platforms [rightly zulu.mn_rl for light] :
TITI, ‘-'L‘-tll.lulL::. 8 feet 7 inches wide:; P P, t“{*]wwmihfﬂmw ecach 4 ft.
6 inches by 18 feet
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Fig. 7l.—Grouxn Prax oF TRE GILPix ScHooL, DExVER, COLORADOD.

198. The ground plan of the Gilpin school, Denver, Colorado (Fig. 71),
can be easily adapted to the design of Fig. 66. 1t is, however, defective as
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regards “entrances and exits” as compared with the Whittier school,
which, as Dr. J, D. Philbrick states, was erected subsequently to the
Gilpin school. The particulars of the interior are given by the architect,
as follows:

Fic. 72.—DEsiox oF THE WeLcn TRAINING ScHoor, New Haves, Coxx.

B B, school rooms, 28 feet by 33 feet cach: E E, four school IOoInS,
each 27 feet by 33 feet; F F, corridors, each 17 feet by 33 feet: H H,
teachers’ platforms; I I, Vestibules, 7 feet 6 inches wide; P P, twelve
wardrobes, each 4 feet 6 inches by 19 feet,

199. Fig. 72 is the design of one of the latest and best planned school

houses in the United States. The exterior is plain almost to baldness,
and the entrances seem to be small.  But the excellence of the buil{ling is
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in its interior arrangement. The BSecretary of the Connecticut State
Board of Education, in his report of 1884, says:

**In planning the building it has been the aim of the [building] committee to
embody all the latest improvements, and features that experience and experts have
shown to be of value in school architecture, and eapecial attention has been given to
convenience of plan, lighting, heating, and ventilation, sanitary arrangements and
facility of exit. The school rooms are so arranged that the greater part of the light
enters the room to the left of the pupils in every case, and the windows extending up
to within six inches of the ceiling [Bee Fig. 40, page 84], admit the light to the opposite
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Fig, 8. —Grouvsp Prax or THE WELCH Trammmwe Sconoorn, New Havex, Coxx.

side of the room unobstructed. The buildingis . . heated throughout by steam,
indirect radiation, and in combination with the system of ventilation, it is [jr:l'tﬂ'idi:d
that there shall be] an ample and constant flow of fresh warm air into every room in the
building, in all kinds of weather. The steam coils are placed at the bottom of the
heating flues and supplied with fresh air from outside the building through brick air-
duets, the outside openings to these ducts being some ten feet above the ground, so as
to avoid the pnrsiﬂ..ih:ilit}-' of illtl‘nthluing ‘;::I'crlttnl air’ into the laui]dmg. [H;JL! ||.;|,r.-|g:|-,-|,]-]|
number 123, note page 72.] The fresh warm air enters the rooms at the height of about
seven feet above the floor, and finds an egress at the floor, after making a complete
cireuit, so to speak, and leaves the building through a proper ventilating flue. [See
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Figs. 38 and 39.] By this arrangement the air in the rooms will be changed from five
to six times an hour during ordinary winter weather. [See paragraph number 109.]
It will be seen, then, that we have here a building . . designed in accordance with
the best and most approved prineiples of school house architecture, +
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Fic, 74.—0r THE Coved ScHooL Housk, PorTrasn, OREGOX,

200. Dr. J. D. Philbrick, in referring to this school house says:
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*“ The school rooms of this building are peculiarly excellent. The length is 31 feet
and the width 25 feet. On the long side there are four windows, equally distributed,
these windows being at the left of the pupils as seated, and amply sufficient for light.

It has two light and airy basement rooms, . . . The system of heating

]

and ventilation is worthy of special attention.

201. Fig. 74 is tlw plan of the first loor of the Couch School, erected
in Portland, Oregon, in 1883.* This and the plan of the second floor

CLASS ROOM
a4% 28

B—Hat Room,
S5—Water Sink.

A—~Class Room.
C—Teacher's Closet,

FPLAN OF SECOND FLOOR.
Fic, 76.—0F TtHE Coved ScHooL Hovsg, Portiaxn, OrEcox.

(Fig. 75) can be ecasily adapted to designs, Figs. 60 and 64. The chief
feature of these ]}lﬂll‘: is the large centr al or main hall. From it radiate
four stair ways leading to the second floor, so as to afford abundant faeili-
ties for emptying the school rapidly in case of the alarm of fire. In his
report for 1883, Mr. Crawford, referring to this and another school of the
same style and arrangement erected at the same time, says:

* M J hn:lullﬂn W-“n-t.h! m‘dutd I:-!: of this building, and the plans have been kindly furnished
by Mr. T. H. Crawford, City Superintendent.
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** With scarcely any exception, every appointment and every phase of théarrange-
ment of each building, in reference to light, heat, ventilation, and general conveniences
has proven eminently satisfactory. . . The possibility of the complete control over
the [pupils of] entire school, as to their movements in the halls and on the stairways
has been fully demonstrated.”

202, The Supeuntund&nt in another report

ives the following
explanation in regard to these plans. He says:

ir
ER =

“ The extreme length of the main building is 127 feet 8 inches by 116 teet 8 inches.
Adding the two porches and stairways to the longitudinal length, the entire depth is
185 feet. . . The dimensions of each school room are 34 feet by 28 feet clear, and
height of ceiling 16 feet clear. This gives over 15,000 cubic feet of air, or 300 eubic
feet to each of 50 pupils. In eight rooms there are six windows, each having an area of
actual lighting surface of 366 square feet in all. This gives one square foot of light to
every 4 3 square feet of floor space. In four rooms there are five windows, giving to
each room 183 square feet of window surface, or 1 to 5.2, The standard rate is 1 to 6.
All of these rooms, then, are above the standard in respect to light. . . Four
flights of stairs lead to the second floor. Those in the main entrance are 4 feet wide,
and the second portion 5 feet wide. The side flights are 4 feet 6 inches wide. All the
risers are 62 inches high and the weads 11 inches wide. . . The doors to the main
entrance are 7 feet wide. Those [in the interior] are 3 feet 3 inches wide and 9 feet
high. All doors swing outwards. Transoms 3 feet 3 inches by 2 feet 6 inches are

placed over each interior door . . . and have adjustable rods for opening and
closing . . The bath rooms are practically locked, and can be opened only from
the ingide. . . Teachers' platforms are 12 feet by 6 feet 6 inches high.”

CHAPTER XIX.
PARTICULARS OF BUILDERS SPECIFICATIONS

203. Before entering into a contraet for the erection of a school house,
specifications for the building should be carefully made out. As these
specifications will naturally differ in each ease, I can give only the general
headings, and a few suggestions as to what should he provided under these
headings, viz. :

1. Ereavation. Specify the size and depth of the exeavation for the
foundation and the drains, and what shall be done with the excavated
earth.

. Stone work. Specify the parts to be built with stone—its kind (cut
or rubble); window and door sills, ete., and the quality of the mortar to be
used.

3. Brick work. Mention the kind of briek, white or red, hard and soft.
ete., to be used ; the parts to be of brick work ; drains and drain pipes.
Direct as to the heading course, the bond course, the bed joints, vertical
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joints, outside joints, wall facing, and laying the joists and other timber
of floor, ceiling, roof, ete.

4. Lath and Plastering. Specify what parts shall be lathed and plas-
teved; the kind of lath to be used; furring of walls; quality of plaster
and hair; number of coats, and kind of “ finish,” ete

5. Carpenter and Joiner Work. Kind and size of timber to be used,
(as per “bill of particulars” to be made out), common, seasoned, planed
and rough, and in what parts each kind is to be used—floor, doors, roof,
Joists, stairs, windows, and bridging, studding, braces; wainscotings,
mouldings, eornices ; shingles (sawn or split) if used, or slate. Specify
each apm*atnl

Tinwork and Yumbing. Tin or iron flashing for chimneys, deck,
11.-05 "down pipes, eaves, lavatories; joints to be locked and soldered and
made water tight.

7. Hardware. Mention the kind of quality required of the locks,
holts, hinges, door knobs, sash locks, window weights, transom pivots and
catches, elothes hooks, ete.

8. Painting and Glazing. Particularize the wood, metal or tin work to
be painted; the kind of paint; quality of oil, and the number of coats
required ; and five or metallic paint and varnish, and where to be used
eraining, quality and size of glass; putty; ete.

General Suggestions. Reference should be made in the specifications to
the plans and elevation of the building. It should also be required that
all work be done and finished in a thorough and workmanlike manner,
and with good merchantable materials. A “carpenter’s risk ” insurance
should be provided for, as the building progresses towards completion,

CHAPTER XX.
HINTS ON CONTRACTS WITH BUILDERS.

204. Trustees cannot be too 1}:11'ticl‘.l|ur in entering into eontracts for
the erection of a School House. They should see that the plans,elevations,
and specifications, as well as the contract itself (in duplicate), are signed
by the contractors and their sureties. They should provide for the
authorization of extras ; by whom and on what conditions. Good and
sufficient security should be taken for the performance and completion of
the work by a specified time ; and a sum, by way of penalty, should be
named in the contract for dﬂln}' in erecting and finishing, the building.

205. As to the law which must govern Trustees in the matter of con-
tracts, I quote the following f'mm my comments and explanation of the
“ Revised School Law of 1885 publla]mfl by the Copp-Clark Company,
Toronto, last year. In chapter two, section 10, T state that—

“ The Trustees alone have the right to decide upon the kind, size, and deseription of
the School House, or Teacher’s residence, which they shall erect. No ratepayer, public
meeting, or committee has any authority to interfere with or control, them in this
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matter. They have also full power to decide what fences, outbuildings, sheds, and
other accommmodations shall be provided. . . To them also exclusively belongs the
right to have the school grounds planted with shade trees and properly laid out.”

206. As several legal decisions have been given in regard to the
contracts and agreements for the ereetion of school houses, I quote from
the work just named the following :—

(1) © School House Contracts not valid withowt Trustee Corporate Seal (Rev. Sch. Act,
ss. 20, 104 and 238).—The Court of Common Pleas has decided that school trustees,
being a corporation under theschool Acts, arenot lialile, as such, to pay for a school house
erected for and accepted by them, not having contracted under seal for the erection of
the same. The seal is required as authenticating the concurrence of the whole body

corporate. Macaulay, C. J., dissentiente. —Marshall v. School Trustees of No. 4, Kitley.
4 0. P. 373,

Norte.—Such a contract, not being binding on the eorporation, would be binding on the indi-
vidual trustees who made it with a third party, acting in good faith. Quere, whether the trustee.
corporation would not, by subsequently taking possession of the school house, or by some other
act, recognize the validity of the contract ¥

2, Contract wader Seal, sigied by a majority of the Corporation, binding (Ibid).—
The same court has also decided the following case :—A contract was entered into by a
majority of the trustees, under their corporate seal, for building a school house ; after
the house was built the trustees refused to pay. Inan action brought on the contract,
a jury having given a verdict in favor of the trustees on a plea of non est factum, a new
trial was ordered, and the former verdict in favor of the trustees set aside. The court
held that a contract entered into by a majority of the trustees under the School Act,
with the corporate seal attached, is sufficient ; and a plea that the contract was signed
by the subscribing trustees, without the consent or approbation of the others. was held
bad. —Forbes v. School Trustees of No, 8, Plympton, 8 C. P. 73, T4.

3. * Arrangements wnder seal for building school hovse, although indefinite, was bind-
ing wpon the parties,.—The agreement sued on was headed, ‘ Specification of School
House in School Section No. 4, Tilbury East.” Then followed in detail the size of the
building, and the work and material to be employed, and it coneluded : * The whole to
be of good material, and to be finished in a good workmanlike manner, and to be
finished on the 1st of July, 1873. In consideration the parties of the first part agree
to pay the party of the second part the sum of $708, one-half on the 156th May, and the
other half when the school house is completed.” Then followed the signatures of the
three school trustees, with their corporate seal, and the signature of the plaintiff. It
bore no date, but was proved to have been executed by the parties about the 1st March,
1873. It referred to no plan, but the trustees furnished the plaintiff with a plan to
work by, and they paid to him £400 on account. They refused to pay the balance, or
to accept the building, alleging that it was not properly constructed ; but the learned
Queen’s Counsel, who tried the case without a jury, found for the plaintiff for the
balance of the 8708. Held, that it was sufficiently clear from the instrument itself and
the acts of the parties that defendants were the parties covenanting with the plaintiff,
and that the instrument was intended so to operate, and the verdict was upheld.—
Coghlan v. The School Trustees of 8. 8. No. 4, in the Township of Tilbury East, in the
County of Kent, 36 Q. B. 575.
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4 Sehool howse and site in wse not liable to be sold on judgment against Trustee-
Corporation.—The Court of Queen’s Bench has given judgment as follows :—In a case
in which a school site had been given to the trustees for the purposes of a school {with
the condition that it should revert to the giver in case it should cease to be used for
school purposes), and on which they had erected a school house, judgment was obtained
against the corporation for the money due on the building contract. The school house
and site were actually sold and deeded by the sheriff ; but the court held that the house
and land could not lawfully be sold—it being contrary to public policy that a school
house in daily use (any more than a court house or jail) should be held liable upon a
writ of execution, as not the trustees, but the inhabitants of the locality, are the cesfuis
gree trust (i.e., the persons for whose benefit the trustis held). The plaintiff should
have resorted to his other remedies against the trustees for neglect of duty.—Seott v.
Trustees of Union section No. 1 Burgess and 2 Bathurst, 19 Q. B. 28,

8, °* Proposed School House—Submission to electors.—It appeared from the affidavit
of the secretary-treasurer of a school section that at two regularly called meetings of
the duly qualified electors of a school section, at which a chairman was appointed, pro-
posals to borrow money for the purchase of a site, and build a school house, were put by
way of motiong, and carried, upon which a by-law was passed authorizing the issue of
debentures to raise money for the above purposes. Held by Armour, J., that under
the School Act cited this was a sufficient submission to, and approval of, the proposal
by the duly gualified electors, and a rule to quash the by-law was discharged.—In re
MeCormick and the Corporation of the Township of Colchester South, C. L. 8. 1. 215,

6. *“ Note. The Assessment Act exempts from taxation * every public school house
with the land attached thereto and the personal property belonging to it.””

q“%m@mh
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