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for qualification as A of the Royal Institute
of British Architects, and, we reget to observe, was not successful
in passing.

A PUBLIC Jibrary 10 cost a million dollars or more is Lo be
erected in Chicago. It is said to be the intention to ask for
competitive designs, and to give $1,000 each to the authors of
the five best designs.  If these are the conditions, the induce-
ments ave too small to attract the efforts of men whose know-
ledge of the requi of such a building could be relied upon.

THE fire Josses in the United Siates during the year which
has just closed, amounted to $125,000,000, belng nearly 50 per
cent. in excess of the previous year. This, despitc the fact
that there were no great conflagrations. T'he Enginecring
News points out that the expenditure of the money which thus
goes up in smoke would go far towards rendering the buildings
more nearly ﬁrc‘ prof. '

1T was the intention to publish in this paper drawings and
specification in connection with the second of Mr. Hodson's
series of articles on “ How to Estimate.” Some alterations in
the drawings were thought necessary, however, in order that
they might prove more instructive. This has made it necessary
to defer heir publication 10 the February issue. In this
connection, if contractors see any way in which these articles
might be made more serviceable, we shall be pleased if they
will forward us their views on the subject. Any suggestion
which may thus come to us will be carefully considered.

THE journeymen plasterers of Philadelphia refuse to work on
the same building with graduates of the Plastering Departiient
of the Master Builders’ Trade School, of that sity. The lads ure
desirous of completing their trade, and the master plasterers are
anxious and willing to employ them. In pleasing contrast to
the attitude thus d by the Philadelphia pl stands
that of the Bricklayers’ Union of Boston, which has airived at
the following understanding with the Master Builders® Associi-
tion regarding trade schaols : “Trade schools are to be estab-
lished and opened evenings. Instruction therein is to be given
all regularly indentured apprentices. None but regular appren-
tices shall be allowed Lo enterthese schools. Instruction shall be
given to pupils in the theory and scicnce of the trade they pro-
pose to learn.”

The Mansur-Tebbets warchouse in St Louis, constructed on
the slow burning principle, was alinost cntirely destroyed by
fire recently, The result is said to bave been due to lack of
promptncss on the part of the fire department and scarcity of
water, rather than to defective construction. Although the
contents of the building were of a combustible nature, the fire
burned for a considerable time on the two lower floors before
extending to the upper stories. My, Edward Atkinson, the
advocaté of slow buming construction, referring to the destruc-
tion of this building, says: *“1 do not think that we shall reach
the true” fire-proof construction until we attain a method by

" which the building is constructed wholly-of fire-clay, or brick

and tile; without any wooden or iron meéinbers in the structure :

similar fo the method in which the new Boston Public Library
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was constructed: | think that building comes nearer to being
fire-proof than any building that I know ; but such construction
. s, as yet, too expensive in this country to be applied to mills
" and ;ommercial warehouses. It has, } , been adopted in

result of this proposal we have recently heard members asking
one another what advantage was derived from their connection
with the Board, and the answer was that the benefits to

bers other than those belonging to the grain section, are

Spain for textile manufactories, bleacheries and print works.”
= ———— ]
WHEN a metal beam or bar is subjected to a shock, there isa

tendency to change the form or to bend the beam. When the -

load is removed or the shock is over, the beam will assume its
original position unless the strain produced by the load or shock
has been in excess of what is sometimes termed the elastic limit.
It may be repeated an infinite number of times and yet there wilt
be no evidence of any weakening of material, but if it be in
excess of the elastic limit, it has only to be repeated a sufficient
number of times to break the beam. However, there is another
featare of the action of the metal which must not be overlooked.
It is that the limit of elasticity is not constant throughout the
succession of shocks required to break the beam. After the load
has been several times applied and removed, it is found that a
greater weight is required to produce the same amount of bend-
ing, that is, the limit of elasticity has been increased. It js,
however, a question whether or not the safety of the beam has
been increased.

A REVOLUTION is taking place in the methods of preparing
stone for the various purposes which it is required to serve in
building construction. In Chicago a great deal of the work
formerly done by the skillful hands of the workman is now
being accomplished in much less time and consequently at
greatly reduced cost by improved machinery recently designed
for the purpose. A gentleman who witnessed its operation
states that the modus operandi is very similar to that to which
lumber is subjected in passing through a planing mill—the
material in its rough state entering at one end of the establish-
ment and passing out at the other end in almost finished condi-
tion. Stone-cutters viewed the introduction of these machines
with alarm, but the experience of the last two years is said to

" have shown that there is as great demand for skilled workmen

" as'ever. The reduction in cost effected by the use of machinery
has brought stone into use to a greater extent than before.
There is likewise noliceable a tendency to indulge in more
elaborate or The employ of machinery would
no doubt have lessencd very materially the time and expense
on the construction of the new Parliament, city and univer-
sity buildings, Toronto.

on.

THE difficulties incident to the erection of the Toronto Board
of Trade’s new building are not yet at an end. The limit set for
the cost of the site and building was $350,000. The calculations

regarding interest to be paid and probable revenue to bederived -

from tenants indicated that it would be possible to put aside

annually the sum of $5,000 to establish a sinking fund for the’

redemption of the bonds on the building. There is little reason
to doubt that had the construction of the building been entrusted
to local architects, it would have cost little if anything more-than”
the sum fixed as the limit. The secretary and Mr. H. W.
Datling, a former president of the Board, were apparently
very desirous that an American architect should be employed,
and the upshot of the matter was that the work was given to
Messrs. James & James, of New York. After a time rumors
began 10 circulate that there were serious flaws in construction
due-to defects in the plans. The secretary of the Board
positively denied that there was anything wyong, but eventually
when this jowrnal with the aid of sketches and figures taken from
the work, printed the true facts of the case, it could. no longer
be concealed that blunders of a serious character had been made

The architects were dismissed, and another American architect
employed o complete the work, as it would never have done to

* day in the writer’s hearing.

nil.  Under these circumstances it is not surprising to hear
members offering to sell out. “You will never be able 1o pay
off the debt on that building in the world 1" was the statement
made by-a member to one of the trustees of the Board the other
“1 know it,” was the discouraging
reply, and this was followed by the suggestion that it was useless
to expect of economy as’long as the Board had a secre-
tary whose economic ideas were so ill-defined.

0. A. A. CONVENTION.

THE second annual convention of the Ontario Association of
Architects will heet on Tuesday, the 2nd of February, at the
School of Practical Science, Queen’s Park, Toronto, at 2:30
o'clock, p.m. Itis to be hoped that the proceedings- will be of
more interest th:m usual. We would strongly urge on every
member of the Association to be present and take an active part
in the proceedings.

Members who do not attend the annual meetings cannot
justly mauke "any complaint as to the manner in which the
interests of the Association are ducted. 'If any b
feels that some question which specially interests him should be
considered, he should attend and bring the matter up, otherwise
there may be no one present to bring it before the meeting.

This is a critical period in the existence of the Association,
and it will require the assist of every ber to tide it over
the next few years. If the members are loyal to the Association
its success is assured.  But if the members grow indifferent and
careless, it will require all the energy and perseverence of its
active workers to carry the Association until it has made for
itself a solid foundation on the ability and loyalty of its younger
members who will have come in by passing the examinations.

There are members who complain that the Association has
not benefited them because they cannot obtain 5 per cent. com-
mission, other members being prepared to work for less, The
Association is unable to make rules or regulations which will
bind the members except to a very limited extent, and certainly
it is unable to force its members to charge any definite comimis-
sion, even if such a course were advisable. When a. man does
not value his services at the regular rate of commission, but at
a rate much lower, nothing can be done that will cause him to
value his services at a higher rate. His services may not isi
reality be worth more than he is willing to receive, or he may
be forced by circumstances to take what he can get.

It is a question if it would not be better for each man to settle
for himself what his services are worth. A fixed rate of com-
mission on all work of the same character to be paid alike to
the comp or i p architect is unfair and unjust’
alike to the architect and the client. The client, if he knows
what is best for him, will go to the most competent man that he
can find, as he would not pay any more for his services than he
would for those of an inferior man, except that a competent
man will insist upon the work being thoroughly done, thus -
increasing the cost to the proprietor. This and similar
questions could be brought up and discussed at the conven.
tion with benefit to all,

The testing machinery which has been recently erected in
the School of Practical Science will be exhibited, and tests wil)
be made of the building stones in use in the province of Ontario.
Five well known members of the Association have consented to
exhibit plans of houses and describe them, giving their reasons
for arranging the plans as shown. These desctiptions and
the discussion which will follow will probably be of great
interest.

There will be a number of valuable papers read, which, wlth

have admitted that a mistake had been made in p g by
competent local men. The mistake is none the less apparent
in’the fact, however, that the bulldmg required (o a Iarge extent
to be reconstructed, and in consequence the limit of cost has
been exceeded by $120,000. This extra cost ‘has wiped . out the
possnbllity of devoting $5,000 a yeat to a sinking fund ’ without
increasing the fees of the members. As the only way out of
the djfficulty, it is now proposed to amend the by-laws to permit
of doubling the amoum ,of the annual membershlp fee, As a

the di upon them, should be of interest to every
member. It is hoped that some members will come prepared
to discuss the papers. Every member may not have the oppor-
tunity nor be able to take an active ‘part in the work ‘of the
Associution, but each member is able and should take sufficient
interest in the pu‘ogrcss of the Association to cause him to do all

- that may Jie in his power, be it much or little, to asslst and

encourage those who are taking an active part: The memoer
who ‘does nothing to aid in the advancement of the.. Asssociation
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‘but who is prepa.red to find fault and object to everything that

is ddne, is not worthy of being called an architect.

The object of the Association is to advance the interests of
architecture by educating its members to a knowledge of the
work which as architects they are called upon to perform. By
architects studying each other's work and exchanging ideas, the
profession will attain to a higher standard of general proficiency
which will raise its members from among the careless, ignorant,
ar for-gain-only architects of the prescut day.

The architect who follows his profession simply as a means
of livelihood will see no benefit in any Association if it does not
i his incom | gain is his only object, and to
obtain it he is prepared to erect any manner or description of
building, from the most dangerous to life to the most inartistic
conception that man can be guilty of designing. .

The object of the Association is not to determine a tariff of
fees and insist on its members maintaining them, but to work
earnestly to raise the members to a higher standard of archi-
tectural knowledge, so that they may be enabled to demand and
obtain just and reasonable remuneration through the fact that
their services are absolutely necessary to the successful erection
of ‘every important building, if it is to serve the purpose for
which it is being erected.

There are some who think that the architect who has a
large practice is more interested in the success of the Asso-
ciation than the average member. This is far from true, for
thie man with a good practice is independent of any Association,
and the more inferior in ability his opponents remain the
better it is for him. It is the average man and the young
architect who will benefit through the success of the Association
and the g | ad of the professi

Do not let any man think ‘that he is unable to assist in the
work of the convention. Every one can do something, and out
of love to his profe let each |
power.

Ey
P

PRESBYTERIAN CHURCH COMPETITION.
'WE write to draw the attention of our readers to this compe-
tition. The Presbyterian Church recognizes that the architecture
of its churches is not creditable, and desires to bring about an

.improvement. The method decided upon is to issue a pamphlet

with short essays upon architecture, to instruct the congregaticns
as to what is good church architecture. To do this, thoroughly
good designs are absolutely y for illustration, and such
can only be obtained from architects.

The church can not afford to pay for designs for publication in
the pamphlet in the usual way, so it was decided to ask the
assistance of the architects. This assistance is now asked, and

do all that lies in his_

BMONTREAL.
(Correspondence of the CANADIAN ARCINTECT AND BuiLoer.)

TitE bardware manufacturers and dealers of this city have staried the
circulation of a petition to the Government asking that a uniform appraise-
ment of asticles charged duty under the same clnuses of the taniff aL various
poris of entry throughout the Dominion be d. The plaint is
made that much i is" shown by appr and that in conse-
quence of impesfect knowledge on the part of appraisers, imports at small
ports cnter at lower rates than in the cities.

. PROVINCE OF QUEBEC ASSOCIATION OF ARCHITECTS. .
The i ) ination for admission 1o study and for registration
of the Province of Quebec Association of Architects, will beheld at the
Parlinment Buildings, Quebec, on Monday, 3sth January, ot 1o a.m,
I ding candid are required to give one month’s notice o the secre-
tary, Mr, Chris. Clif, accompanicd by the necessary fees: For admission
10 study, g10; for registration, $25. .

A meeting of the Council of the Association was held on the 7th inst., the
president, Mr. Berlinquet, presidi 1t was decidéd to have a printed list
of the names of all regi d archi sent to L that bl
time should be allowed members to pay their fees, and should aay fil ©
pay artears within the specified 1ime, their names will bo struck from the
roll. )

In compliance with a request received from the Omario Association of

hil a Ci i Was appoi to arrange for the reading of a
at the hing. annual

paper by a member of the Quebxc A
Convention of the Ontario Association.

It was agreed that all monies paid imo the Associntion by students
should be used divectly for their benefit,

The Committee on tarifl legistation reporicd that on account of the
unsettled state of political affairs in the province at present, action by the
Government had been delayed, but the indications are that if the 1aniff s
not fixed too high, it will receive the sancuon of the legislature,

Messrs, Dunlop and Maxwell have now a class of twenty-one students.
Itis the i when the stud are sufficiently advanced to take them
out on skeiching tours,

A paper was (0 have been reud by Mr, Hayes, but the author found him.
self unable 10 prepare it before the next meeting, ’

BOARD OF TRADE RUILDING.

‘The sum of $200,000 has been subscribed towards (he ercction of the
Board of Trade building. This is less than half the amount required, nnd
judging Ly the difficulty experienced in obtaining it, considerable effort will
be required to secure the balance. 1n a wealthy commercial centre like
Montreal, monuy should be freely forthcoming for an enterprise of this kind,
‘The methods of the Building Ce i ing so closely those of the
Toronto Board of Trade, it may be that like results are expected to follow,
which may possibly account in some measure for the tardiness with which
the subscriptions have come in, .

CANADIAN SOCIETY OF CIVIL ENGINEERS.
& Theannual meeting of the above society ok place on the r3th and z4th
insi. ‘Time forbids more than a brief outline of the proceedings.

The question of co-operatining with American societies in entertaining

bers of forcign engineeri i at the World's Fuir was not favor-
ably regarded, but was left in the hands of the council,

Me. D, H. Keely's paper on ** Developments in Telegraphy ** was award-
ed the Gzowski gold medal,

PP

it is hoped a hearty response will be made by the archi al
professi The profession is i d in this nt, and
should give it reasonable assistance and support.

There are many architects who are not any too busy at present,
who should be able to send in good and suitable designs. Some
may say that they will not do so because they will not receive
any recompense. Well, such is a fact, but have they not in
very many instances to the injury of the profession persisted in
preparing designs and forcing them upon prospective clients
when they were not asked to do so in the hope of being able to
obtain a commission ?  Now in this instance, the preparing of a
design may Jead to a commission, possibly to many commissions,
and there is nothing small nor lowering in the transaction, but
the opposite, as the Presbyterian Church will be assisted in
their cflort to improve the church architecture of this country,
and the competitor will have the pleasure of feeling that he did
what he could, . -

There are many young men, and for that matter draughtsmen
in offices, who could enter this ) with ad ge to
themselves and very probably with advantage to the object of
the competition. Young men should seize this opportunity to
find out just how they stand in comparison with their confrerés.

We strongly urge upon all architects and: draugt to
render every assistance that may lie in their power to make this
cffort on the part of the Presbyterian Church a success,

(TR R TS

A Goob CEMENT.—For a gl in
carbon bi-sulphide, ‘alcohol, water, ctc., dissolve gelatine in

- water, add a small percentage of glycenne, and also a small

quantity of potassic_bichromate.

A was apy d o and report upon the standird
systém of testing, and also the tests upon Canadian and foreign cement, and
report at the next annual meeting.

The election of officers resulted as follows :—President, John Kennedy,
Montceal ; Vice-Presidents, P. A, Peterson, Montreal; W, T, Jenmings,
‘Toronto; Thomas Muaro, Cotcan; Treasurer, Herbert Wallis, Montreal ;
Sccrerary, Clememt H. McLeod, Montreal; Librarian, Wm. McNab,
Monteeal ; members of the Council: H, T. Bovey, Montreal; J. Jobson,
Hamilton ; H. G. C. Ketchum, Fredericion, N. B.; H. N. Ruttan, Winni-

eg; P. W, 5t George, Montreal; C. E, W. Dodwell, Halifax, N.S.; H. .

. Cambie, Vancouver, B.C.; K. W. Blackwell, Montreal ; C. H. Keefer,

Toroato; H. Lumsden, Toronto; F. W. Gisborne, Otawa; A.
McDougall, Toronto; J. D. Barpent, Siafierd; F. C. Gamble, Victoria,
B.C.; E., A. Hoare, Quebee.

SANITARY HOUSE DRAINS, .

IN dealing with the question as to the proper size of drainage
pipes for houses, Col. George E. Waring expresses a decided
reference for soil pipes of smail bore, his own dwelling being
urnished wtth a soil iron pipe from above the roof to outside
the building line, of t} h di , this being connected
with the street or main sewer by a three-inch carthen sewer
from the building line ; there is a fall of nearly half an inch to
the foot, the distance outside from the house (0 the main sewer
being 110 feet; on this three-inch line, with its twe water
closets, bath tub and kitchen sink, there have been during ten
years’ use not more than five or six obstractions, mainly due to
the presence of the running trap on the main drain.  In provin
to his own satisfaction the inability of a three-inch soil pipe an
house drain to carry off the sewage and waste matter of a private
dwelling of average size, Colonel Waring does not recommend
the use of three-inch pipe, but considers that a four-inch soil and
drain pipe is sufficient for all dwelling houses, a four-inch being
able to carry nearly 8o per cent. more than a three-inch pipe.
In the same manner he declares in favor of a six-inch gipe for
street sewers, though circumstances way exist where a larger -

_ pipe should be vsed.
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BUILDING INSPECTION.

The following paper on * Building Inspection ” was read last
month by Mr. W. E. Doran, at a meeting of architects and
students in the city of Montreal : .

1 will first treat of this question in its social aspect, as it is one, legislation
upon which must necessarily be of a socialistic character ; that s, it must be
such as will control the actions of individuals in the interest of the public at
Iarge, and even in the interests of the individuals direetly aflected.

1t is conceded that all maters aftecting the safety and prolongation of life
are proper sebjects wherein the liberty of the individunl is w0 be made
subject to the interests of society. That man should livein healthy and safe
habitations, and that the public buildings and places he frequents shonld
be equally healthy and safe, is now an admitied axiom. In rura) localities,
self interest usually prompts the individual: g to in samec measure
attend to these points. The conditions of life, and the pure aumosphere in
a great measure supply for any actificial precautions in regard 1o the former;
and the simplicity of the construction t0 a certain extent ensures the Iater,

It s then in cities, where the aggrregation of large numbers ‘of people,
their g in particular localities and the artificinl mordes
of life therein adopted, render it incumbent that authority of some kind
interfere as regards the habitations of men and their places of public resort.
Thus huilding and sanitary preeautions are to a large extent regulated by
the siate to civie control, apd the power to Jegisiate thereon delegated to
municipal bodies. 1 may be considered as not keeping within the proper
scope of my subject when [ refer 0 sanitary mauters ; but having given the
principles upon which cities affect to control building operations within their
limits, 1 hold that a sysiem of building inspection should be dewised, which
would be at once comprehensive of all the points upon which civic legislation
is necessary, and which would secure as far as possible 1hat such legislation
be thoroughly enforced.

What is the first consideration in regard to a building? Site. Is it
healthy? s the soil capable of sustaining the structure to be placed upon
it? If the answer o both these questions be * yes,” then the work may
proceed.
authority should say ** The defects must be remudiod or no building shatl be

If to both or either the answer be negative, then competent -

and if satisfactory, & permit should be issued in wiich it should be
mentioncd the various stages at which the department would have to be
notified, so that the work would be properly inspected. No deviation
should be allowed from the plans withoul the sanction of the building bureau,
and further, « very important poitt, no building should Le used for any
purpose which would require a higher classification than that for which it
was built, but n justice to the designers and builders, and in deference to
public safety, a building should not be overloaded afier a few years Ly the
erection of additional stories, or if designed for an ordinary store, or for
light manufacturing purposes, should not be exposed to the danger of
caving In, ar of being converted into a warchouse of the first class, or

Napsing from the vit of heavy hinery.

In no particular should Luilding inspection be more stringemt and severe
than in the matier of uiterations and additions 1o old buildings, and if the
detai’s of the buildings (o be raised or aitered do not exist, and unless i can
e clearly shown that the possibility of such alteratios s and additions was
provided for in the original 3 careful e and i
necessary, tests, should be made before the propesed improvements should
be sanctioned, and in 1o case should the factor of safety be diminished.

Special provision should also be made as 1o public buildings in case of
firc, modes of egross, ete., ete.  ‘These in fact are pnlly generally nuended
to, hut there is one point that is g vize, 1 to
enforce proper sysiems of vcnlnhuon. p.micularly in school bildings, where
children are olien found to breathe for hours a vitinted atmosphere. To
this cause may be iraced many diseases, the origin of which oftiimes puzzles
physicians.

And the modern ()l building, does it not cull for some special atiention ?
Is it to be allowed to tower above the reach of fire apparatws, unless
constructed altr gether and 1y firoproof?  Are el to beallowed
10 daily carry np and down precious Joads of humanity without frequent
inspection and tests? A prompt mode of dealing with existing structares
which may become dangerous is also much neededs so that no one could
defy the law, and one would not read as we often do after a disaster, ““that
the structure was condemned some years ago by the building inspector, bu,
was nevertheless sufiered to ixist,” :

A builging 1aw should provide carefuily for afl these and many other
details. Now how is such o law to be framed? Certinly not by a
ittee of al no technical ledge, aided by an attorney

erected,” Here then 1 claim is the first matter which n buildmg by-law
should govern, and the first question for a T [ T w
decide,

In connection with this 1 will auld, even au the risk of digression, that no
street show'd be built upon unti) the dreinage therein is as perfect as
engineering seience can make it, and further, that at the time of construct-
ing a public sewer, a connection shonld be made to each lot,  Thus the soil
would have some chance of being drained, rendering the site salubrious, and
at the same timg frequently converting had into good building grownd,

There is a good deal of attention paid now to the carrying off of sewage,
to my minl mis-called ** drainage™; whilst soil druinage is alimost universally
acglected, though from a samitary point of view the latter is ut least as
necessary as the former. Provision should also be made for completely

excluding ground air from dwellings, whenever it might in the slightest |

degree prove injurious; also an enactment Tequiring the introdnction of
damp-proof courses in all walls.

and. Light and Air.—The object lor which the building is (o be erected
must determine the amount’ of free space which it should be imperative to

adjoin it on the public street and on the property of the individual ; all this’

should be provided forin a model by-law, and it should be the duty of the
building inspector to see that its prowslom were complied with before
granting any permit 1o build.

ard. Materialsand Modes of Construction. —It is umvcrs:\lly admitted that
the fundamental parts of construction shoulil be of fire-proof material, or at
Jeast of such materials as would tend to retard ihe progress of conflagration.
In fact the first idea of civic building inspection was founded on the

of mare or less legal ability, with a medical gentleman thrown in for the
health poims ; after sitting down and making one or a half dozen confliet-’
ing by-laws on the subject, nceepting such suggestions as they may think
fit from (heir inspector. Can they hold that gentleman responsible for
anything that may occur in any building, old or new, through the
length and breadth of n great city, whether he had any notice of bis
atiention being wanted in a particular Jocality or not, or the authority 10
interfere if he is aware that certain structures are dangerous? On the
contrary, such a luw would need tong and careful swudy from competent
men, and in its traming, our profession should certainly be consulted, |
have purposcly avoided anything savoring of local criticism, but I cannot
vesist the tempiation of recording the fact that in one so-called by-law 1o
regulate the consiruction of buildings in a centain city (you all know what
city) no refercnce is miade to the exisience of an architect ; it is altogrther
the owrner and the builder whom the inspector is to deal with and ask for
explanations. ‘T'he authorities of the same city consulted the plumbers about
f proposed sanitary by.law, but not the arehitects, whe are supposed and
expected Lo govern the former.  1do not know if the same implicd contempt
for architects exists clsewhere, but [ think I can safely assert that only with
their assistance can a practical by-law be framed, which men of ability could
accept, and which would be of service o those who wish to build honestly.

‘It wou'd also intimidate those willing 10 risk the lives of their fellow citizens

for the sake of a slight saving of materinis or lsbor, as it should be a penal
offence 10 disregard in building nnylhmg whi¢h might be injurious (0 health

Pprevention of fire, but as the citics progressed in wealth and opul the
one hand, and unfortunately in poverty and degradation on the ofher, ithas
become necessary to guard against such errors of construction in the more
ambitious buildings as would render thew insccure, not only as regards
accidents by fire, but as regards cupidity of human nature from forcing the
poor to herd in unwholesome, ill-built, and ill ventilated tenements, which
might at any time become fire-traps or sources of pestilence.

How can a law be framed that will cover the various and multitudinous
matters that must naturally have 1o be decided on Ly the building inspector?
Let it be borne in mind that no mavter how competent that officer may be,
(o & certain extent his usefulness is marred unless the law which he is called
on to administer be clear, explicit, and clothes him with sufficient authority,

Tt is evidént that to meet the requirements of our modern cities, classification -

of buildings must be resorted to, and for different classes, certain matters
of dotail must be more carcfully attended to than for others. For instance ;
For an ordinary sclf-contairned dwelling or small tenement, it might be
sufficient that after the matter of site, light and air had been satisfactorily
aitended to, that a general description of the building, with details of manner
and materials of consiruction, drainage and plumber's fixtures should be
deposited with the building inspecior, and that the owner should be held to
notifly that officer at siated periods of the work, say at its commencement,
when building should be ready for plastering, and again on completion, so
that officer might sce that everything was in compliance with the law.
More important buildings should be graded according to their future uses,
“their altitude, and so forth, and for these the complete _plans should be
deposited in the building bureau,.and any details os to caleulniions, ete.,
quired by the i should be furnished. " These should be verified

or dang ta life,

As (o the officials of the building burcau, Idrge cities should be districted,
and an inspector appointed for each, who should be a thoroughly trained
and experienced archi Al the ics of ing, boih for sanita.
tion and for safety, should, 1 claim, be under one bureau, and though the
details of interior drainage might be teft (o special inspectors, still these
should be subordinates of the building inspector, and under - his control,
The intter should be an official in the citv engineer’s department, Alj
matters relating to building, such as the giving of lines, levels, permiits, cte.,
should he attended to at the one office, o that information or plans once
given by intending buiklers should serve for all these purposcs. ’

1 have said that butding inspection as a general rule comes under civic
control, but there is properly one exception. The state must necessarily
exercise a supervision over factorics, and in fact should over all public
buildings where no local inspectors exist. However, in cities and 1owns
possessing building inspectors, aft general laws should be enforced by them,
and the provincial or county inspectors should deal with the public only
through them.

‘Thete is one point which I wish to emphasize, lhnl is the publiz should
not suppose thot the building § is an arch ployed by a
paternal governmient, 10 take the place of the regular practitioner, and that
he was obliged to give his services gratis to any onc 100 mean to cmiploy an
urchilecl. It should be cleatly undemood that the duty of a building

[ isto ine plans submitted to him, not 1o prepare, or give
instructions for preparing them ; that he has to approve or condemn, not to
sugges or instruct, It is troe when reviewing plans wherein some minor
defects would be apparent, -he might point these out, and suggest some
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alterations, but this should be entirely at his own discretion. Again, it
would be ridiculous to suppose that the examination of a building inspector
at stated times of & struciure; to,'sce that vital points were auended to,
could take the place of the reglllx\t and watch(ul supervision of the profes-
sional architect, 1 would not te'i in favor of seeking any legislation i in order
to compel people to employ architects whether they desire it or not, but 1
think with suitable and rigid inspection thase building would perceive that
it was 1o their own interest 1o have the services of a competent architect,

There i6 one more consideration which might possibly become a subject
for legislation, bak it is a very difficolt matter 10 deal with. 1 refer 1o
bu-ldmg rcgul:ulons from an festhetic point of view, Of course it would be
p over plans, and reject those which where
consuderc(l ugly. Only nulocntic power, joined to absolute good taste
couldl do this.  Still when a corporation at the public expense proceeds to
beautify a city with parks and squares these improve the property in theic
immediate vicinity, and the public has a right to exact from the owners thus
benefitied, that they shall not mar whal hias been done,  1f canons of good
taste cannot be made law, at least it is possible to prevent mean buildings
from being erected in such localities. It seems to me that the city should
have power to regulate the minimum, or even in places where it would be
desirable, the: uniform height of buildings in parts specially favored, even if
the favors consisted only of a better class of paving and- sidewalks than
were possessed by the city at large,

,As (0 erections permitted in public property, such as our own Mount
Royal Park, the plans should certainly be submitted 10 a competent
commission to decide not only if they possessed merit of themsclves, butalso
if they were in hurmony with the scene, so that man might not mar the
beauty which God created.

blish a X

DESIGNS FOR WORLD’S FAIR MONUMENT,
QUEBEC, Jan. sth, 1892.
Editor CANADIAN ARCIITECT AXD BuiLber.

DEAR Sir,—Through being of French descent, I might be
supposed to incline to the compliment of having the Effiel tower
repeated at Chicago, and as having myself been one of the
convpeting architects for the proposed London tower, I may be

pposed (0 have so!
fully agree with the editors of the Screntific American, and have
no doubt the general consensus of opinion will bear them out in
deploring the fact that any imitation of the Effiel tower is con-
templated at the Columbian exhibition. The proposed struclure,
an engraving of which appears in their last issue, is, or will be
looked upon, as they aptly foresee, as a servile and awkward
imitation of its prototype, while without any of the clegance of
the later. It is, however, satisfactory to know, if they are
cevtain they are rightly informed, that the structure is not to be
fostered by the promoters of the exhibition, but to be merely a
side show for penny purposes.

If the tower must be built, let us by all means have some
alteration in its outline which will give it an air of originality, be
it a cone or a pyramid, or the freestuns of an elongated cone, or
better still, a series of superposed cylinders, decreasing in diam-
eter, and thus leaving at each successive offset the breadth of a
gallery with railing of sufficient height for security, and a floor
at, say, every 100 feét, supposing this to be the height of section,
with stairways and clevators around a central nucleus to reach
the top—something, in a word, afler the design submitted by me
for .the London tower. (See design No. 5 of the illustrated cata-
logue of the sisty eight competitive designs for the great tower
for London, edited by F. C. Lynde, M. I.C.E., $t. Stephens
Chambers, Westminster, London, 1890). But best of all, why
not carry out that grand, that novel, that almost sublime con-
ception illustrated last year in (he same journal, of a sphere
surmounted by a fac-simile of the vessel in which Columbus
sailed on his voyage of discovery. Then would the Coltnbian
exhibition be truly unique and grandiose, and unlike anything
the world has seen before.  And with what simplicity of con-
struction could not this be carried out, where all the parts can
be made to onc and the same model, if a perfect square, which it
may be for simplicity and rapidity of construction, as the cxtra
time and trouble of making the globe spheroidal, would hardly be
warranted under the cir es : the fl ing at the pales

being ‘only one 300th (34 ft. in 1,000), an inequality between the

polar and equatorial diameters which no buman eve, however
well tutored, conld detect. And this again a form, the construc-
tion of which is so facile where the Divine architect comes to our
aid in the suggestion afiorded by the component ungule or
sections of an orange.

An erect globie,” while not uncomplimentary to visitors from
the hern | , the eq -and the tropics, as less
impartial to the ideas of middle-lati(udin:nrians, would no doubt

hat maturely considered the subject. 1.

have some popular advantages, as, in such case, the polar axis

- pointing-to the zenith, would allow of all visitors seeing their

respective meridians and the hour circles in 2 plane vertical
or perpendicular to the horizon, as when, from any point on the
carth’s surface, looking towards the poles of the heavens ; and
this arrangement would, moreover, afford tlhie dpportunity of
having the horizontal outer gallerics to concord with the parallels
of latitude, and, therefore, also with the arclic and ant-arctic
circles, the equator, the tropics and the zones. These galleries |
could be easily reached from the interior by radiating footways
from the aerial line, around the solid or well-like nucleus of
which a double spiral stairway might extend from ground level
ta the top, the one ascending, the other downwards to avoid
confusion, or by two or more hoists_or clevators stopping on their
way up and down at the several 10 degrees parallels of latitudes
(874 fi. apart as measured on a meridian), or both stairs and
hoists might be used at pleasure. Nevertheless, the bulk of
mankind beiny in the northern hemisphere, and all, or nearlyall,
in or near middle latitude or about half way between the equator
and the pole, and as the erect globe would ecither place Columbus
and his crew and craft, to cvown the wholg, in the Arctic Sea, if
such there be, or lower and tilt his vessel to the latitude of the
Atlantic, which would look awvkward and unmonumental ; it may
therefore on the whole be considered best, and so that Columbus
may be the crowning figure at the summil, to tlt the axis of the
tiny world to true parallelism with the axis of the carth, thus
pointing to the opposite poles of the heavens. With this
arrangement, the stairs and elevators having to be vertical, as
in the former case, would come out at top under the hulk of the
vessel, and the outer galleries, if any, would, as they must
naturally be horizontal, cut the parallels of latitude and other
circles at an angle or inclination to the horizon equal to the lati-
tude or elevation of the pole. And should this scheme on the
scale proposed—a globe of a diamete - of 1,000 ft.,—be considered
too gigantic, too costly in view of tle advantages to be denved,
let the diameter be reduced to 500 fi,, and even at this figure
would the proposed sphere have a cubical capacity of some 66
millions’of feet, that is, greater by about 6,000,000 than that of
the greatest of the far famedl pyramids of Eyypt. This decrease
in the total height of the structure, from 1,235 to say 617 ft.,
would still leave it the greatest monument of the earth, bring its
features of land and sea within easier distance of the eye and
more at command of the search lights from the surrounding 250
ft. towers or observatories. ‘The interior, | suppose, would be
done in imitation of the starry firmament, with incandescent
lights of varied candle power to give an idea of the varied
brilliancy of the stars or planets.
Yours truly,
CHAS. BAILLAIRGE,
Architect and Engineer.

PUBLICATIONS.

The announcement that Mr. Howells will leave Hurper's Magasine, (o
take editorial charge of the Cosmapolitan, on March 1st, ealls attention to
the process of b\nldmg up the siaff of a great magazine. Mr, Howells,
who is i i Ny as the fe A of letters, upon the
expiration of his contract with Harper Brothers, on the first of March will
take in hand the destinics of a which ises (o exercise a share
of influence with the reading classes of the United States.  His entire ser.
vices will be given to the Cosmopolitan, and evcrylhmg lu. writes will appear
in that magazine during the i of his edi T

Messrs, Merchant & Co., of Philadelphia, have published a book entitled
** What Visitors will he shown at the Worlds Fmr by Merchnm & Co.'s
Brownies.” In a series of g funny T
atives of cvery clime are portrayed ns coming to the Worlds Fair,
where they view with amazement and much delight. Merchants & Co.'s
varions exhibits, consisting of roofing plites, star ventilators, sheet copper,
seamless tubing, cleetrical supplies, spiral rivetted pipe, solders and type
metals, anti friction metals, etc, After obscrving their various uscful
applications, and witnessing the prize of merit being bestowed upon them,
the visitors depart for home bearing with them as souvenirs samples of
the materinls mentioned, and also no doubl un npprccinlivc oplmon of ihe

ability of a firm which Js in g joy and
business profit in so happy a manner.
. ————y

‘The Barnum Wire & lron Co., of Toronto junciion, bave found it
necessary to make an assigoment for the beneft of their creditors,
The liabilities are estimated at $50,000, and the asscts at about half thay
amount. A difficulty with the town anthorities concerning a bonus which
was promised the company but which for some cause, was never paid to
them, has had much (o do with the present udfortunate result,
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CANADIAN CITY ENGINEERS.
jUIN

‘VIR Henry Norhnds Ruttan (member Institution of Civil
E ers, Canadian Society Civil Engincers), City
E of Winnipeg, Man., ed the study of engineer-
|ng on the Grand Trunk Railway in 1867.

From 1869 to 1874 he was employed on the engineering staff
of the Intercolonial railway--for the latter portion of that time,
as engineer in charge of section 6 on the Baie Chaleur.

In the winter of 1873 he made an extensive survey of Shippi-
gan Harbor in connection with the propesed short line across
the Atlantic. .

In 1874 he was employed on exploritory surveys on the north
shore of Lake Superior, on the line now occupied by the Cana-
dian Pacific Railway between the Pic and Nepigon rivers.

In 18756, as engineer in chame, be made the connecting
surveys and location of the proposed line of the Canadian Pacific
Railway between Edmonton and the Yeliow Head Pass of ..e
Rocky Mountains,

On the beginning of construction of the Canadian Pacific
Railway between the Lake of the Woods and the Red river, Mr.
Rutian was engaged by the contractor of section 1 5, Mr. Jos.
Whitehead, as contractor’s engineer, where he remained until
the work was practically completed and taken over by the
Govemment in 1830, after which he took up his permanent
residence in Winnipeg and practiced his profession as civil
enginecr and contractor.

‘The first bridge over the Red
river in Canadian territory, at
Emerson, was designed and built
by him. The first 50 miles of the
Manitoba South Western Railway-
was constructed for the Oregon
Transcontinental Company by his
firm. The &rst 45 miles of the
Manitoba North-western Railway
wags-constructed by him as engi-
neer and contractor,

In 1885 Mr. Ruttan was appoint-
ed City Engincer of Winnipeg.
The duties of City Enginner in &
new place like Winnipeg are not
very well defined ; they embrace
all ordinary descriptions of engi-
neering and architectural con-
struction, as well as the care and
maintenance of all streets and
public buildings and other prop-
erty of the city. The most impor-
tant works are the sewers. The
system now contains about 20
miles, and is being extended at the
rate of about 3 to 5 miles per
annum. The combined system is
used. In the construction the most approved modern practice
is followed. Al sewer connections and plumbing are regulated
by by-law and carefully inspected. Pending the adoption of

Mr. H. N. RurtaN, CiTy ENGIREER, WINNIPEG,

PLAN DESIGNING.

THE best instruction in plan design is that of examining a
number of designs for any kind of building, such as we méat
with in a competition. By comparing the good and the inferior
plans, we begin to discover what the strong points are in the
good and the weak points in the mediocre plans. We shall
find invariably that the -poor plans are distinguished by loose-
ness ; that they are rambling and straggling ; the corridors are
long and crooked ; the apartments thrown here and there
without any connection. The salient mnark of the good plan is
invariably compactness and coherency. Again we look further.
We find a method i the clever plan. If there are principal
rooms or departments they have been consigned to positions
having some distinct relation to the site ; they are prominently
located along some axis, or brought to play an important part in
the general design. The inferior plan has no such method or
principle ‘apparent. -Comparing again the plans, we find a
waste of ground in the inferior set. Here there is a large space
wasted in a corridor or area; but perhaps the entrance is
cramped. If the site is irregular, it is ten chances to one the
author has lost space along the curved or oblique boundary:
that the blocks are made to follow the boundaries, and that the
angles are not at right angles, The expert plannist has taken
care to make his main frontages, if possible, square, so that the
main walls should be parallel, and this he does because he
knows the bad effect of crooked roofs and towers if their sides

appear so on main facades,

‘Wasteful arrangements of cor-
ridors and offices are common,
and so are areas for light. But
the principle of economy is only
learned after some experience,
and depends mamly on the
principle of compactness. Much
space is lost in dealing with ir-
regular boundaries. The novice
is an adept at making crooked.
corners and leaving spaces. He
generally places his blocks
parallel t6 the oblique sides,
and in thus disposing of them
" creates an irregular area in the -
centre, spoiling the interior of
perhaps a hall or some apart-
ment. The contrary process is
- the course vesorted to by the
skilful artist. The economical
designer boldly makes his main
blocks parallel to one principal
street or boundary of the site,
or assuming.an axis, to which
they are made parallel. The
irregular corners left between the.
main building and the raking
boundaries are thrown aut on a rear or inferior side of the area,
are filled up by subordinate offices, and arc left simply as areas
of triangular form for light and air.

more permanent pavements, cedar blocks are now used.

The city bridges, two iron and one combination, over the Red
and Assiniboine rivers, the city buildings, city hall, fire halls,
etc., are maintained by the City Engineer's department.

The importance of a good water system being fully realized
by the city council, all matters in connection with the construc-
tion and operation of waterworks and their relation to the city
have engaged -the attenticn of the council, and exhaustive
examinations and reports have been made on the subject. The
council has also caused investigations 10 be made by the City
Engineer into the merits of the several systems of clectric
traction for street railways, and are now endeavoring to have an
extensive system established in the city.

Outside the ordinary duties of City Enginecr, Mr. Ruttan has
made reports and cstimates of cost of the drainage and develop-
ment of the lands surrounding the city ; on the improvement of
the navigation of the Red river between Lake Winnipeg and the
city ; and on the utilization of the water power of the Assimboine
river—three projects which, if carried out, will add materiaily to
the wealth and populunon of the cny.

Direct and ensy access, well lighted corridors, svitable pro-
portions of apartments, and that architectural finesse which
distinguishes the masterly from the crude attempt, are other
characteristic elements of a clever plan, ta each of which we
may refer ; but these are details which follow from attention to
the foregoing principles.—Building News.

The stone for the new Toronto drill ball will come from the Deschambault
quarries, near Portneuf, Quebec.

The Totonto Radiator Mfg. Co. have resently opened a brench ware-
house at Victoria, B.C., in charge of Messts. Muir & Boyd.

The Deseronto Company bas been incorporated at Montreal with a
capital stock of 50,000, to manufacture fire-proofing, fire brick, drain
pipes, ete,

Joseph H. Farr and JohnM Sparrow, of Toronto, have been granted a

patent for a roofing p of petrol tar mixed while
hot with pine pitch, resin, or any other gummv subsmnce. with or wl(hou(
slaked or powdered lime.

‘The Nati Brick Manuf: * Association of the United States has

appointed & committee of five to secure an international exbibition of
clayworking machincry for the World's Fair,  Tho commitics have issued:
an address inviling Whe views of the irade, .
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HYDRAULIC CEMENTS. . .

THE following instructive paper, by Mr. Edward F. Ball, was
read before the members of the Toronto Architectural Sketch
Club,.at their meeting on the 4th inst : R

Mr. P T AND GENTLEMEN,—It is a popular belie( that the
cements “used by the ancient Romans in the construction of their roads,
aqueducts and other public works was superioe 10 any in use al the present
tinie, and that the process of its manufacture is o lost art. It may seem
somewbat startling, however, to state the fact that with all the advantages
they have had in hardening slowly from two to three thousand years, prob-
ably none of them is equal in strength to good Portlaad ¢ement mortar
made of one part cement and two parts sand one week old,  On the shores
of the Bay of Naples cement is made and used at the presentday in sub-
%nmia‘lly the same manner as described 2000 years ago by the old archneg:t

itruvius. . - . »

In remote antiquity, before the Roman cra, the builders of ancicnt cities
all over the world depended for strength and durability upon the extreme
accuracy with which they dressed the sutfaces of the large stones whu;h
were to be placed in contact, and also upon the bronze dowels used in
uniting them.  With the Romans, beside accurate stone cutting, two kinds
of mortar were used. In situations where it would not be exposed to the
dissolving action of the water earcfully preparcd line mortar was employ
while for quay walls, aqueducts, drains, cisterns, etc., hydmulic cement
was used,. As is well known, ordinary lime mortar will not set under water,
butif lime be mixed with clay and biirned at a high temperature, a sub-
stance is formed which sets and i 10 harden even when
immersed. . ) .

The purest limes, sometimes called rich or fat limes, when freshly burned
combine readily with water, which dprooess is termed slaking. In so doing
they cxpand, evolve great heat, and fall to powder. :

‘mpure limes, sometimes called poor limes, do net slake so readily.

Hydraulic limes, ining a q of clay, scarcely
slake at all, and possess the property of hardening under water.

Hydraulic cements do not slake at all, and will set and harden under water.

‘The particles of lime have greater adhesive than cohesive force, 4. e., they
will adhere to other substances more strongly than ta each other. In hard-
ening. mortar made from lime alone changes volume, and for these two
reasons, as well as for economy, sand is used in all mortar made from lime.
Good hydraulic cement does not change its volume in seting or hardening,

. and its cohesive strenath is greater than its adhesive, so that sand is used
with cement simply for economy.

Cements are divided into two classes, Portland and Natural or Rosendale.

- Portland cement was first invented or discovered in 1824 by Mr. Aspdin,
of Leeds, England, while experimenting with some of the over-burned
-clinkers of artificial cement which was then-being manufactured. After
pulverizing and weiting up into cakes or blocks, it became very hard and in
color resembled a limestone that was being quarried for building purposes
on the Isle of Porttand. In taking out a patent for the new product it was
aamed ** Portland.” In certain localities natural deposits of rock are¢ found,

-air.

say 70 1bs. per sq. inch, and then allowed to absorb water, a very dense,
hard briquetie will be formed, but it will be very weak in strength, and also
very uncertain, If sufficient water be added to dry cement to properly .
moisten it, and if the mass be stirred just sufficiently to ensure thorongz
and pl i i and the put into the moulds in the
usual way, it will not be sa dense or compact as if made in the way described,
but will be much stronger. 1f, instead of slightly stirring the moistened
cement, it be thoroughly turned and kneaded as long as possible before sct.
ting begins, the best and strongest biriquette may be-made. All this, in the
opinion of the writer, points to the exi: of a soluble as be-
fore remarked.

IMPURITIES.

If by reason of imperfect prop g. grinding or mixing, any portion
of the lime fails to combine chemically with the silica or alumina of the clay,
this is known as *free lime,” and when the cement is fresh, is in the form
of CaQ. Upon exposure to the air it absorbs moisture and becomesslaked,
thus: CaO+H20=Ca(OH)a. Uponsitill further exposure it slowly ab-
sorbs carbon dioxide, and retuens (o its original composition before being
burnt, viz., carponate of ime: Ca SOH)z-H.Oz-Cn C304H20. When
present in the unslaked form, (Ca O), free lime is oncof the most dangerous
impurities in cement, as upon the addition.of water it slakes. and expands,
thereby disturbing the seting of the cement. This slaking is not rapid like
that of rich or fat limes, and often its effeets are not apparent for the first
day. It frequently that samples of cement will stand a good ten-
sile strain at the end of 24 hours, while at the end of seven days the strength
will hardly be greater than the 24 hours test—sometimes even below it,
‘This gencrally indicates free lime, and in such a case the sample should be
exposed to the air for a weck and a second test made. If this test comes
up to the standard, the trouble is due to the presence of free lime, and the
cement may be accepted provided the other tests are satisfactory, on condi-
tion that it be spread out and exposed to the air for a week or more before
use.  If the lime have sufficient activity, thin cakes of the cement immersed
in water for a weck will become cracked, but if the lime is not present in
sufficient quantity or has not the necessary activity, no cmcks may appear.
In order to render this test more effective, the cakes or pats may be exposed
as soon as they are hard (o a high P ! d with i for
about three honrs, and then boiled far twenty-four hours. Two per cent,
should be the limit of this impurity, especially if the cement be for use under
water ; for use in ait the prescnce of free lime is not so injutious, provided,
of course, that it is slaked. Free lime retards the setting of cement and
impairs its hydraulicity. When present in considerable quantity the cement
will disintegrate on immersion. unless first allowed to become quite bard in
In determining the amount of free hmc in cement by chemical
analysis, it is customary to find the amount of C Oz on the supposition that
the frec lime is all in the form of carbonate, and then calculate the amount
of Ca O -1 per cent, of C O3, indicating 1.3 per cent. of Ca O. This, how-
ever, is a very unreliable method, as the lime must first be hydrated and
then carbonated. This requires a long time if exposure to the air 15 relied
upon to cffect the change, as is usually the case. Hydrogen Sulphide,
Ha2S,is of;enhevolved with the carbon dioxide, and this also affects the
of the test.

from which Portland cement may i d, but fully n
twentieths of the Portland used in the United States is artificial. It is
made by thoroughly mixing together in suitable rropomons clay and ﬁneljy
ulverized carbonate of lime {either chalk, marl, or compact limestonej,
urning the mixture in kilns at a high temperatuse, and then grinding the
burat product to fine powder between ordinary millstones, In England the
ingredients of the cement are mixed together with & large quantity of water
and afterwards dried, burned and ground, This is ealled the wet process,
la Germany the ingredients are mixed dry. It is very important that the

Maguesia (in the free state) is another dangerous impurity, It may not
prevent the cement from sciting and becoming apparently as hard as
though it were absent. For a long time it may remain inert, and perhaps
for months there may be no apparent change. The magnesia, however,
has an affinity for water; cvery two pounds of ma%ncsia in becoming
hydrated, takes up and solidfies one pound or 27 7 cubic inches of water,
and in bulk every ton of magnesia would have to find room for abnut 16
c'glyic feet of water. In finding room for this water the mortar hecomes

ingredicnts be correctly proportioned, finely ground and thoroughly mix

Nao substance coarser than the one-thirtieth of an inch will make cement,
and the finer the ingredients are ground the better, Thorough mixing is
even more important than cotrect p ing, as the a in the
kiln is not allowed 10 rise high enough to liquify the mass, and in order that
the chemical changes may take place, the particles of lime and clay must be
in close contact with each other, othenvise uncombined or **free™ lime or
clay will be left. In the wet way of mixing, the chnlk and day being of

grated. The action whether in air or in water, and is
i i in work. 1 are where con-
crete works have failed although built in the usual manner with cement that
had stood the ordinary hanical tests. The sctas hard as usual,
but after a time expansion sct in.  In one case, a vertical wall about 35 fect
high was lifted about 2% inches, in another, a mass of concrete 16 feet thick
was lifted from % to 1% inches, In both cases a white substance of the
co:lsistency of cream was scen in the concrete.  On being annlyzéd, this

difterent specific gravities, are liable to beeome dep irreg ly, even
under the most-careful supervision. In the dry method, when the water
necessary to form the mass into bricks is added, theingredients are liableto
become scparated unless the water is added carefully.  The first chemical
change which occurs in burning is the expulsion of ct 1l bined water
and carbon dioxide ; thus calcium carbonate Ca C O3 is converted into lime
Ca O. The silica Si O2 which is present as silicate of alumina in the clay,
is partly lransferred to the lime, forming a double silicate of lime and
alumina. A high temperature is necessary for the production of this double
silicate. but at a lower temperature the alumina which was present in the
clay as a base pluys the partof an acid, and combining witb-the lime, forms
a tri-calcium aluminate, Ca3 Alz 06, or ss it may be written Alz O3 3Ca O.
If the temperature be too high, a lime glass is formed which has no
hydraulic properties, and if the burning be continued at this temperature, a
solid cﬁyalallimtion between the silicate and sluminates of lime is formed,

which does not set. .
. SETTING OF CEMENT. ; .

The sciting ~¢ cement is a complex process, partly chemical, partly
hanical. “The chemical ions give use to sub which as soon
as formed combine with water and itute the true mater-
ial. The tri-calcium aluminnte Caz Al2 06 is soluble in 3000 parts of water,
and in the act of setting first dissolves and then begins 1o scparte as a mass
of felted needles, consisting of ealcium aluminum hydrate, which extend in
cvery dircction and are directly the cnuse of the first seuting of the cement.
At the same time an action begins which requires a much longer time for its
completion, and which probably consists in n combination of the first formed
aluminium hydrate with the tri-calcium aluminate and the water forming a
mineral of the probable composition H1o Ca Ata Sig O17.  This substance
erystallizes out as it forms, and this continues to add to the solidity and
tenaeity of the cement for lony periods subscquent to the first setting. Some
expetinients made by the writer scem to conhrm the theory that nluminim_n
plt:{ys an important part in the first sciting of the cement, fnd_ also that this
1s dependent in a measure upon the solubility of some of the ingredicats.
‘The experiments arc as follows: Aluminium, in the form of alum (cither
raw or burned) added to cement and moistened, causes the mass to rise
greatly in temperatdre, showing that a chemical change is taking place,
pi ly the f fon of tri-calcit lumi before referred to; 2 sample
of Improved Union cement mixed neat with water, set in 20 minutes; 2
sample of the same cement with two per cent. of burnt alum added, sct in
8 minutes; same with 4 per cent., sct in 7 minutes ; same with 6 per cent.,
set in 7 minu‘es. A solution of aluminium hydrate in caustic potash pro-
duced the same effects, bul in a less marked degree. Itisa well known fact
among cement testers that in order to get the full strength of the cement it
must be thoroughly mixed and kneaded or stirred after the water has been
added. This seems to indjcate the presence of a soluble constituent which
. it is necessary 1o diffuse throughout the mass in order to obtain the maxi.
mum strength.  If dry cement be forced into moulds uader a pressure of

was found to contain 80 per cent. of magnesian hydrate, consist.
ing of about 3§ magnesian oxide and #5 water. The writer made some ex-
periments with five per cent. by waight of enleined magnesia added to Im-
proved Union cement.  The magnesia was found to render the paste very
plastic and easily worked. It retarded the setting from twenty minutes to
two hours, and greatly decreased the strength of the cement, as follows

No?l cement, 1 day old, tens. Strdl"lglh .

= 45 lbs. per square inch.

1 weck old, ' ‘ . =73
Cement with 5% mag., 1 day old, tens. strength, = 1 ©
" S 7 week old, ot =19 “ .

m “ “ =36 “ .

2
At the end of one week the pats were very sofc ; the outside was light-grey
and the interior the usual color. Good Portland cement should in no case
contain more than one per cent. of.ma%nesia.
By the rules of the ** Ecole Nationale” of Paris, if the amount of sul-
phuric acid exceeds T3 per cent., the cement is rejected on the chemical
analysis alone,
hen Portland . cement is properly burned, it forms a very bhard
clinker, which is expensive to grind to the fincness now demanded
by engi as_the hinery requires repair.  To render
the grinding casicr, iron slag meal is sometimes added to the cement
clinker. This slag cement may be recognized by its lighter specific
gravity (2.60) and by its color, which is & mauve tint in powder, while
the inside of the water pat when broken -is deep indigo, Its presence
when mixed with Portland may be detected us follows: To 2 gill of
water, add nbout 80 drops of sulphuric acid. Into this drop 25 grains
of the cement and stir rapidly with a glass red, and while still stirring, pour
in drop by drop, a solution of Condy's fluid (64 grains of permangnnate of
tash to onc pint of water) until thered color remains permanent.  Genuine
ortland will require only 10 to 135 drops of the permanganate solution,
whilst an adulterated cement will take considembly more—30 to 6o—and a
cement made from slag over 200 drops.  The pinciple of this test is as
follows: Solid permanganate of potash is at once decomposed by the
addition of strong acids, but in water solution this decomposition does not
at oncc take placc cxcept by contuct with axidizable substances. This
action is apparent by the change of color, the decp purple being rendered
colorless. ~ Ali Poriland cements contain a small quantity ofiron ; thus with
unadulterated cements a certain amount of the permanganate will be
bleached, but cements containing iron in unduc proportions will bleach a
much greater quantity of the solution, A simple test for the same purpose
isas follows: Place upon a clean silver coin a thin layer of cement, and
drop on it a small gnantity of ditute sulphuric acid {one acid to seven water)
and afterwards rinse with water.  If the cement be genuine Portland, the
treatment will only slightly aflect the color of the silver, but if slag be
resent in any notable proportion, a dark brown stain will be produced.
glng cement has been for some time manufactured in Germany, and works
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have also been lished for its production in England. Being a
mechanical mixture of iron slag with slaked lime, it is very different 1n its
constitution from Portland cement, which 15 a true chemical combination,
1t is stated by its inventors to be fully equal in quality to Portland cement :
this, however, is not admitted by the highest anthorities. Cement aduhier.
ated with slag and slag cement will be found finer ground and quicker
seating than Portland, and it will attain its maximum stréngth in a shorter
ume than the best Portland, but retrogression then takes place which is
most treachcrous in its nature,  The failure of the concrete construction of
the Aberdecn barbor works is now attributed to the use of cement which

the sea water was th but

‘The fincness should be such, that go per cent. by weight will pass through
a sieve of 2,500 meshes per square inch made of No. 4o wire (Stubb’s wE‘e
gauge). Made into cakes or pats about 2} inches square and 34 inch hick
and immersed in water_immediately afier seiting. it should show no cracks
at the end of a week.  The tensile Swrength of Postland ¢ ment should be
about as follows, a very high strength within four weeks genernlly indicating
an unsound cement : ’ : :

TENSILE STRENGTH LIS, PER SQ. 3
COMPOSITION PER 5Q. INCH.

proper malerial is emy

was not true Portland, although at first it was co;siducd that the action of NEAT OR SAND 34 hours. | aweek | 1month | 1year,
inati milar ions built
with good Portland cement many years previously proved, that when the Neat cement..............[10040 190 :‘50 10 550 | 350 10 700 | 450 10 800
and duc care ised in consiruction, perman- 3 parns sand 10 3 part cemenl) ——— | 8010135 | 100 10 200 | 200 10 350

coey is assured.

Salt is often added (o the water used in mixing mortar in cold weather,
to_prevent the mortar from (reezing before it has set.  Authorities
differ regarding the effcct of salt. The most reliable information is
probably contained in the report of the tests made at Governar's Istand,
New York harbor, by Mr. John Gartland for Col, D. C. Houstos, U. S,
engineer, and also of tests at the Cairo bridge. In the first mientioned
tests, sea water was used, and was found to increase the strength of the
cement from 1 to 8o per cent., except in the case of Hoffman Rosendale two
months old. At threc and six months, this same cement gave higher tests
with sea water.  About 330 briquettes from 8 brunds of cement were tested,
80 the results scem entirely reliable.  In the tests at the Cairo bridge the
mortars were mixed in the proportion of 1 volume of cement to 2 volumes of
sand. The tests were made in the manner recommended by the American
Society of Civil Engincers. Each rvesult is the mean obiained from 10
briqueltes at the age of six months, ‘The general opinton of engincers that
sea water decreases the strength of cement is probably based on Gillmore's
experiments, which were not nearly so comprehensive as the above.

T4
IEE
£ g%
& [|ZE|1&IIRERY
e =
ﬂ— -
3 EIRIER
w o T |
N BN
Y FEIRCYIREY.
@z | & I?ll‘c‘xgy\'l
=3 3= » 8y
- 4 LV RI18881
> =
txllgal8l1818!
z2|e
1 EIHIIIE
-lj =z
2503|2181 139
£
=9 EL -
2 g ‘§|:9§|!i'3,_§
K 2% s 118%!
'Sg g:' YR
23 |e
E;— . 201 18] %)
S5 ||== =
g3 T
9 «%dg
Z . EC&T B
I ERR T
@ S ..U'”.g‘o"gé
4 a |§ gEELA
E =g=-§m.§
z E:g gﬂ':g
§ 383kis
TABLES SHOWING THE RESULT OF TESTS MADE AT THE CAIRO BRIDGE :
FINENESS 'I'ENSILESg‘I;I:i:IEGT:‘.:I:.”S.' PER
BRAND OF |75 & ’ ;
& e
CEMENT e fé‘g P I T I
§g g; 2lEls 8|2
32 | 392 ‘e L B o
P | | |
L34} o
Falls Gy Mils. . | 554 | 83 || 196 | 179 | 173 | 148 | 108

Sugar added-to mortar has the same eflect in preventing freezing that salt
has. [t also combines chemically with the lime, forming a socrate of Kme,
which is a detriment (o centent mortur, but increases the stcength of lime
mortar, especially in the heart of thick walls, where lime would not harden
under ordinary conditions. _An cxcess of clay in cement it said by some to
make the mortar more casily aftected by frost.  Over clayed cements, if
underburned, set quickly and give a high test, but they are liable to injury
during calcination by changes of temperature, while cement containing a
slight excess of lime is not casily injured thereby,
REQUISITES FOR GOOD PORTLAND, R
Good Portland should be burned at a high temperature, which is indicated:
by high specific gravity (g5 lbs, per cubic foot) and slowness in setting (3.
hours or longer).  ‘The color jndicates but little, since it is chicfly due 1othe
oxides of iron and g ray or ish gray Is congidered best 3,
bluish grav indicates a probable excess of lime ; brown, nn excess of clay,,
A mauve tint indicates adulteration with fron slag, and an undue proportion:
of undert erinl is lly indi bg a yellowish shade, with
marked difference between the color of the hard burned ungroung
retained by-a fine sieve and 1 p

arljcles:
e finer cement which passes through ibesieve:.

.z:?z

It should ‘not contain impurities in excess of the following quantities :
Maguesia, 1 per ceot.; {ree lime, 2 per cent.; sulpburic acid, 1§ per cent.;
ferric oxide, 4 per cent.

ANALYSIS OF CEMENT.

“Lheoretically the ratio of the lime and alnmina (together) to the silica
should be as 265 to 100.

Combining weight of

lime €A O = 238.5
alumina Al2 03 = 26.5

265.0

silien Si O2 = 100.0

Following are two analysis of good Portland cements, Josson and
Burham ;—

)JOSSON. BURMAM.

Lime CaO....... 63.60 7, 61.04 %

Silica SiOz2.... 22,60 22.43 *
6.72 6.91
1.69 3.62
.07 123

2?“' N“l(l)i (.n SO. e e
te of lime C. o, —— —_—
Wu'l,:'ra Hz0,.. - . — -—_
Sulphuric acid t.30 44
Carbonic acid. . 1.50 1.50
100.00 100.00

NATURAL CEMENTS,

By Natural cements are meant those which are obtained from natural
stone containing lime and clay burned at a comparatively low temperature.
‘This cement rock is usually found in seseral layers, containing various pro-
portions of clay, lime, ete., and it is only by n judicious nuxtme of stonc
from the different layers that a good cement is formed.  ‘The rock is quar-
ricd, broken into picces and burned in akila. The burnt cement is then
crushed into smll fragments and ground bewween aordinary millstones.

The description of impurities in Poriland cement is applicable to Natural
cements, except the part relating (o_magnesia,  Free magnesin I8 a3 ob-

jectionabla in Natwral cement as in Portland, but the greater part of natural .

cement rocks are argillo-magnesian limesiones.  In burning, auriple silicate
of lime, alumina and magnesia is formed which makes n good cement, but
any free magnesia will absorb water and expand asin Portland. Natural
cement s generally light colered and quick setting, ami is especially adapted
to sewer work snd places where the mertar is expored 10 running water
before setting.  1he requirements for good Natural cement are the same as
Portland, excepd as regnrds color, weicht, tensile strength and the presence
of magnesia. “T'he wensile streagth thould be about as follows : .

TENSILE. STRENGTH LBS. PER $Q. INCH,

COMPIOSITION
. NEAT OR SARD 24 hours. | t week, | 1 month, | 1 year,
Neat centent.... ..........| 401080 | 60to 100 loola(sobooloqoo
1 part cenicat to 1 part sand otog0 | s0l080 lzoo(oaoo

IMIROVED CEMENTS,

‘This namc is given to Natural cements mixed with Portland, The
Natural cenients arc usually light colored and the Portland dark, so that
color of the mixture is of some value in determining the quahty. 1t is ad-
visable to obtain samples of the natural or ** unimproved*’ cement, and also
of the Portland used In the mixture. By comparing samples of the im-
proved cement with these, a fair idea of its quality may be obtained,

‘The following tests of ** Improved Anchor” cement made at the Chiel
Engincer's Office, Lehigh Valley Railway, will give a fair idea of the ten-

sile steength of a good ** Improved ™ cement :

TENSILE STRENGTH LIS, PER $Q. INCH
COMPOSITION

NEAT OR SAND 24 hours | 1week | 3 momth | 1 year
Neat cement ....... 100 140 220 420
1cementtoa sand .. —_— 30 75 278

Improved cements eventually attnin gremt strongth and hardmuss, and aro
but litile inferior 1o the lower grades of Portland.

TESTING CEMENT.

On Junc 21st, 1885, & Committee of the American Society of Civil Engi.
ncers recommended - system of testing cement of which the fllowing is a
brief synopsis :

It is recommended that tests for hy lic cement by ¢
for determining fneness, liability to checking “or cracking and tensile
strength ; and for the Intter, for tests of 7 days and upward, thata mixture
of 1 part of cement 1o & part of sand for Natural cements, and 3 parts of
sand for Portlnnd cements, be used, in addition to trials of ncat cement.
‘The quantitics used in the mixture should be determined by weight.
Usually, when cemient has n good reputation and’ is used in large masses,
the testing of every fifth barrel seems 10 be sufficiont ; but in very important
work where the sitength of each barre) may in a great measure determine
the strength of that portion of the work where it is used, or ih the thin walls
of spwers, elc., every barrel should be tested.  In- selecting the cement for
expetimental purposes, take the sample from 1le intenior of the otiginal
packages at suflicient depth to ensure a fair oxpbnent of the,quality, and
store \’Le samg in (ightly closed receptacles, impervious 1o light or damr-,
ness, un(il required for manipulation, when each sample of cement-should
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be so thoroughly mixed, by sifiing or owberwise, that it shall be uniform. in
character throughout its mass.”

‘The test for checking or cracking is nu important one, and though simple,
should never be omitted, It 15 as foltows ¢
2 or 3 inches in diameter, about 34 inch thick, with thin edges. Note the
time that these cakes, when mixe.t with mortar to the consisiency of a stiff
plastic martar, take 10 set Lardl cnough to bear a one-twelfth inch diametee
wive loaded witle %/ pound, and a one-tweaty-fourth inch wire loaded with
¥ pound. One of these eakes, when hard enough, should be put in water
and examined from day (0 day 10 see if it mes contorted o if cracks
show themselves at the edges, such contortions or eracks indicating that the
cement is unfit for uscat that time.  In some cases the tendency to crack,
if cansed by ihe presence of too much unslaked lime, will disappear wnh
a]ic. The remaining citke shoutd be kept in air and its color observed,
which for w goud cement should b unifunn throughout {yellowish blotches
indicating a poor quality). the Portland cements being of a bluish gray aud
the Natueal cemenis being light or dark according to the character of the
rock of which they are made,  “The color of the cements when lett in the air
indicates the quality much bewter than when they are put in witer,

The strength of 2 cement deperxls greadly upon the fincness to which it is
ground, especially when mixed with ot Jarge dose of sand. Cement of the
Detter grades is now usunlly ground so fine that only from § 1o 10 per cent.
is rejected by a steve of 2500 meshes ey square inch, and it has been made
0 Ane that only from 3 1o 10 per cent. Is rejected by @ sieve of 3,200 mieshes
per square inch. _‘The finer the cement, i otherwise good, the larger the
close of sanl it will take and the greater its value,  Following is o table
showing the resubis of tests made at the Caivo Bridge :

neAND oF |Proportion|Tensite strength, 1bs, per square inch for different
ceMENT. | of sand degrecs of finencss No. 100 sieve,
1007 | 90% | 8% | 70% | G0l
g:n:‘em 1 s
i and o 30 335 3t 305 39
fomte [N oo | 7 N
S 1 283 2 2 249
oid. Cement 1 ”°
Sand 2 199 192 18 173 161
(b':ll::ie o 6 6: 6; 69
S: o 20 21 39 2 712
S ]IS ”
vamd 1 a7 459 43 39 352
old. Cement 1
Sand 2 328 299 263 249 224
The tests should be applied to the cements as offered for sale.  If satisfac-

tory results are obinined with a full dose of sand, 1he trials need go no
furiher. 1 noy, the coarser particles should firsi be excluded by using a No.
100 sieve, in order to determine approximately the grade the cement would
take if ground fine, for fincness is aluays attainable, while inherent meriv
may not be.  The question of a siandard sand seems one of great imyport-
ance, for it has been found that sands Jooking alike and sifted through the
same sieves, give results varying within wide, limits, The material that
seems likely to give the best results is the crushied quartz used in the manu-
facture of sand paper, being both clean and sharp,  The dégree of fineness
should be such that it will all pass a No, 20 sieve, and be canght on a No.
30 sieve. The proportions of cement, sand and water, should be carefully
determined by weight, the sand und cement mixed dry and alt the water
added at once.  The mixing must be rapid and thorough, and the wortar,
which should be stff and plastic, showld be fiemly pressed into the moulds
with the trowel, without ramming, und struck off level ; the moulds in cach
instance, while being charged and manipulated, to e lald directly on glass,
slate, or some other i ial. The Iding must be com-
eted before incipient setling begins.  As soon as the briqueties are hard
enough 1o bear it, they should be 1aken from the moulds and be kept cov-
ered with a damp cloth until they are immersed.  For the siake of uniform.
ity, the briquettes, both of neat cement and those containing sand, should
be immersed in water at the end of 24 hours, cxeept in the case of one day
tests.  Ordinary fresh, clean water, having a temperature between 6o and
70 degrees F., should be used for the water of mixing and immersion of
samples. The tion of water required varics with the fineness, age or
other conditions of the cement, and the temperature of the air, but is ap-

proximately as follows : .

For briguettes of neat cement, Portland, about 25 ?
" " " " atural, W 30 %
For briguettes of 1 part cement and 1 part sand, about 15 7 of the toin
weight of sand and cement,
For brigueties of 1 part cement and 3 parts sand, about 12 % of the to1al
‘weight of sand and cement, .
“The object is 10 produce the plasticity of rather stiff pl; ‘s mortar, An
average of § briquettes may be made for ench test, only these breaking at
the smallest section to be taken. The briquettes should always be put in
the testing ine and broken i i after being taken out of the
* water, and the temperature of the briquattes and of the testing room should
be constant between 6o and 7o degrees . The following figure shows the
form of briquette ded by the C ittee of the Anierican Society
of Civil Enginecrs:

)
%o
w ) -
s )

b

SCALE, FULL SiZ€,

Make two cakes of neat cement

GERMAN METIOD 0¥ TESTING PORTLAND CEMENT.
In November, 1878, the Prussian Minister of Public Works issued a series

" of standard rules for testing Portland cement, which were adopted by nearly
A } audl engineord ot

all the in Germany, and subse-
quently served as & basis for standard ules in several adjoining countries,
At the instauce of the Association of German Cement Manufucturers, these
rules have now been altered and several imp difications introduced.
‘The amended rules were published by the Prussiaa Minister of Public
‘Works in July, 1887, and difer from the rules previously in force s follows :
‘The time of setting of a slow-setting cument is now fixed at two hours .
instead of haW an hour. In testing for expansion, the cake of cement is
alldwed 10 st for 24 hours before immersing in water, during which period
it is to be kept moist and in the shade. e cement must be ground so
finely that not mere than 107, residue remains upon a1 sieve of 900 mes|
per square millimetre (5,806 meshes per square inch) und made of wire the
thickness of which is one-half the width of the mesh ; 100 grams {o0.22 Ibs.)
of the: cement is to be used for each test.  “Uhe strength is ascertained by
tensile und comipressive tests ; the ‘cenient in both cases being mixed wit
three times its weight of sand of a definitesize of grain. “I'he breaking area
of the tensike Lrig is § square i {0.775 square inches), and
the compression tests are made with chbes of 50 square centimetres (7.75
square inches),  ‘The minimum tensile strengih of 1 mixiure of 1 pait by
weight of slow-setting cement mixea with 3 pants by weight of standard
sand, afier hardening 1 day in air and 27 days under water, is 16 kilogram-
mes per square centimetre (227.5 pouuds per square inch).  ‘The crushing
gth is 160 kilog per square (2275.6 pounds per square

inch). ‘Ihe standard sand is obtained by sifting clean quartz sand first
threugh a sieve of g0 meshes per square centimetre (387 meshes per square
inch), made of wire .38 millimetre {0,0146 inch) diameter, then through a
sieve of 120 meshes per squme centimetre {774 meshes per square inch),
made of wire 0.32 millimetre {0.0123 inch) dinmeter.  The sand which
remaing upon the finer sieve is that which is to be used for the tests.  For
each series of tests ten briqueties at least must bi: broken, the average of the
ten numbers obtained being taken as the strength -of the cement. In
wmaking each five buqueltes for the tensile test, 250 grammies {o.55 pound)
of cement is mixed with 750 grammes (1.65 pound) of standard sand and
ater, the wholc mass being well mixed
h es. he 1 i(nlo he m?ﬁlds folr one milr;ule with
a spawala weighing about 250 grammes {o. nd) nmil water begins to
rise, When %hc"gurﬁlce lla'z bscn smoolhcgswlzﬁ:la knife, the mould is care-
fully removed and the biiquette placed in a covered zinc-ined box for 24
hours. It is then immersed in water for the remainder of the hardening

eriod.  In making these briquettes by machinery, Dr. Bobme's apparatus
ss used ; 180 grammes of the mortar is placed in the mould and subjected to
150 blows of a hammer weighing 2kilogrammes (44 pounds). For crushing
tests, Dr. Bohme's ninchine alone is prescribed, the proportion of waterand
number of blows of the hammer being the sime as for tensile briquettes,
Al the briqueties must be tested immediately they are removed from the
water, In breaking the tensile briquettes, the weight must be added at the
rate of 1¢o grams (0.22 pound) per second.  Jt may be mentioned that the
amount of water prescribed by the German mles makes the mortar about
the consistency of moist earth, .

And now, { having di: d at iderable length a very dry
and dusty subjeet, let us enquite how it is that every manufacturer produces
the best cement on the market.  The reason is somewbat as follows: One
of the smaller towns in Canadn or the States, let us suppose, has risen to
the dignity of  city, with a board of works and a duly appointed engineer,
who, we hope, is a graduate of the Ontario School of Practical Science, and
whe s alive to the imp of y ining all cement used on
public works. Some eagineering structure of unusual importance is about
to be built, and tenders for maerials are asked, among other things cement,
‘Then up comies the geeat unwashed army of cement manufacturers, who,
anlike their German brethren, have not k d to the ad: ges to be
derived from a trade union, und each deposils his tender accompanied by
circulars _showing that large quantitics of bis particular brand have been
used on important works xﬁl over the country.  In due tine the tenders are
opened, and, as usual, the figures are all closely bunched, The cement
men get uneasy and anxious ; but not so with onr engineer.  We notice an
unusual gleam in his e{c. and with a sardonic smile he vouchsafes the blood-
curdling information that the board has ordered a testing machine,  After
the tests are made the contract s awarded to Mr., A., as his ccment stood
the highest in the tests.  Then another town advertises, and the same per-
formance is reported, and Mr, B, gets the contract, and o on (rom A to Z,
‘Thus all the manufucturers are sutisfied, for each found n place where
h'is cemim stood the highest test, proving conclusively that it is the best in
the market.

DISCUSSION,

During the discussion which followed, Mr. Barrett pointed
out that in hot weather considerable quantities of sand
and cement were sometimes mixed dry and stored away ready
for wetling up into mortar, but this should never be tolerated,
as the sand, although apparently perfectly dry, contains suffi-
cient moisture to cause incipient setting in the cement, theveby
detracting from its strength. .

My, Wells : Why are not 24-hour tests made of mixtures of
saned and cement, the same as with neat cement ?

Mr. Ball: Although 24-hour tests of neat cement are useful
cither in th lves or in ison with the 7-day tests,
24-hour tests of a mixture of sand and cement are of no value.
24-hour tests of nem cement, in themselves, give little or no
indication of the ultimate -strength which that cement will
attain, but such tests are useful where a quick setting cement is
required, as for sewers, in running water, &c., where quick
setting is desirable, or where a considerable strain will be
brought to beur soon after the cement is in place ; they are also
useful when compared with 7-day tests, as before mentioned.
Sand does not diminish the ultimate: strength of cemem so
much as it retards its setting and hardening, as will be seen by
a comparison of the strengths of neat cement and of mortar at
the ages of 7-days and one year. Mortar made with cement
and sand at the age of 24-hours. would possess very little
strength, and would give no indication of the ultimate strength.

Mr. Johnson : I would like to ask the spenker’s opinion on
the practice of specifying the best quality of cement for first
class masomy, and allowing inferior grades in third or second
class masonry. M

Mr. Ball : Thisisavery istak

Stonés y
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cut and fitted will stand without cement, as may be seen in
ruins of ancient buildings, and first class masonry, with carefully
laid courses, well bonded and joints dressed to half an inch for
ten inches back approximates to this. But in second or third
class masonry, the courses are not so carefully arranged nor the
joints so accurately dressed, and more irregular pieces, such as
spalls, &c., are allowed in the heart of the wall, in consequence
of which the bond is not so strong as in first class, and there is
more dep ¢ on the binding power of the cement, Take
concrete—where the stones in th 1 have absolutely no
bond at all—the very best cement is required ; so,in my opinion,
if any difference in the quality of cement is permissible in
diffe classes of y, the best cement should be placed
in_that class in which the bond of the stones is least able to
afford sufficient strength.

Mr. Barrett: Why are tests made of the tensile strenpth of
cement instead of the compressive strength, which is the
principal requirement in work ?

Mr. Ball : It has been found by experiment that the tensile
strength of cement bears a nearly constant ratio to its compres-
sive strength-—about 1-10. A very large and strong machine
would be ired to make ¢ ive tests, beside which it is
difficult to say at what particular weight a cube is crushed, as it
splits up into smaller pieces and breaks gradually, whereas
tensile briquettes break instantly.

Mr. Woolnough also pointed out that in specifying the weight
per struck bushel of Portiand cement it was necessary to test a
whole bushel filled from a hopper placed at a certain specified
height above the measure. A half or quarter bushel filled in
the same manner would not be a half or a quarter of the weight
of the whole bushel.

Mr. Ball stated that he did not place much value on this test,
as it 1equired a large quantity of the cement, was troublesome
to make, and was only useful in indicating whether the cement
was well burned or not, which could be ascertained by methods
before described.

Mr. Virgil G. Marani gave an illustration of a very practical
and easily constructed cemient testing machine. A lever of wood
is constructed, at one end of which, 1”7 from fulcrum, the
appliance for holding the briquette is attached. At a distance,

..l, . * ]
:ﬂf----/z—- ———y
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say 12” on other side of fulcrum, an ordinary spring scales is
hooked, the strain being produced by a small windlass. There.
fore when scales, 12* from fulcrum, register 10 Ibs. a time of
fracture of briquette, the cement has stood a test of 12 % 10=120
Ibs. Before making test, the weight of scales is counterbalanced
by a sliding weight at . This, although ‘not an absolutely
H hod, gives very satisfz y results,

'PERSONAL,

Mr. J. A. Pearson, President of the Toronto Architecwural Sketch Club,
is visiting parents and friends in England.

. Mr. M. B. Aylesworth, architeet, Toronto, is ﬁkingn tour of Europe, *

in search of architectural knowledge.

Mr. Geo. W, Gouinlock, architeet, Toronto, has recently entered into
partncrship with Mr. Garland, the firm name being Gouinlock & Garland,

Mr. Willis Chipman, C. E., proposes to visit Europe shortly. One

_ object hie hasia view is to witness the cftect of cold weather upon the opera.
tion of sewage farms in Germany. .

‘The Hon, J. A, Ouimet has been appointed 1inister of Public Works
for the Dominion, and the Hon. John Haggart has been placed ut the head
of the Department of Railways and Canals, :

The partaership recently entered into between Messrs. Smith & Gemmell
and Mr. E, B, Jarvis, architeers, of Toronto, has been dissolved. Mr.
Jaevis has agein opened offices in the Tradery' Bank building,

Mr, John Galt, C. E., Toronto, hns patented a steam or water heating
furnace consisting of sections, with means for uniting them and providing
circulution of water or steam from section.to section, said scctions being

provided with a fire-chamber in the upper’ part thereof, with a siratum of *

water above and around the same, and flues situated beneath said chambers
for ducling -heated p: of busti herefs through said
section to the outlet.

OUR ILLUSTRATIONS.,
NEW HIGH SCHOOL, MONTREAL—ALEX. C. HUTCHISON,
ARCHITECT.

This building occupies 2 block of land lying between Peel
and Metcalfe streets, formerly the site of the High School
building destroyed by fire over a year ago. It has a [rontage
on each street of about 250 feet by a depth of about 216 feet,
and a height of two stories above the basement.

The basement contains the Smead-Dowd heating apparatus,
coal rooms, play rooms, janitor's apartments, chemical and
physical laboratories, with lecture and work rooms attached, and
manual training room. The main and second storcy floors
contain thirty-two large and eight small class rooms, offices for
superi dent, , principals, board room, &c.

The central portion of the building fronting on Metcalfe sireet
contains 2 drill hall, go'0” x §6'0", while the second storey of
the central portion of the building, fronting on Peel street, con-
tains an assembly hall capable of seating about 1300 persons.
The building is wired throughout for electric lighting, and all
the class rooms, lecture rooms, &c., are in telephone connection
with the principal’s room. :

The elevations of the building ate faced with pressed brick
with trimmings of olive green New Brunswick sand stone.
HOUSES ON BAY ST. 50UTH, HAMILTON, ONT.—JAS. DALFOUR,

ARCHITECT, HAMILTON. .

The corner house is a reconstruction, having formerly been a
cottage.

RESIDENCE OF CAPT. S, CRANGLE, ROSEDALE ROAD, TORONTO.
—GORDON & HELLIWELL, ARCHITECTS, TORONTO.
“CANADIAN ARCHITECT AND BUILDER” COMPETITION FOR A
SUBURDAN COTTAGE—DESIGN BY “JACK PLANE” (J. W.
SIDDALL), TORONTO, AWARDED THIRD POSiTION.

“METHODS IN COLORING.”

MR. Scott Morton recently read a paper beforc the Architec.
tural Association on “ Methods in Coloring” and commenced
with the statement that “the true color-feeling is a rare thing.”
This talented lecturer gave in his paper a few color laws as
follows : Different tones of the same color tell well besile each
other or in the same composition. Take, for example, all the
tints on a piece of self-colored velvet or silk. There are unending
gradations of these. Much interesting work has been done on
this idea on the lowest scale of color, viz.,, that of greys.  Mr.
Waterhouse expresses his predilections for pearly greys and
drabs, including ivory, red or green, with very small points of

“delicate turquoise blue. Omitting the red or green meantime,

his predilections for the pearly greys and diabs, including ivory,
are well worthy of being kept constantly in mind, as these are
in sympathy with the gencral greyness of our cliniate or sur-
roundings, but it will strike all colorists that unless these tints
are handled in a masterly way, there is the danger of insipidity.
Mr. Scott Moiton says that light is an important clement in
color work. 1{ there is a direct sky light falling into' the room,
the reflection from the floor, which may be carpeted, counts for
much, as its influence is felt on the ceiling and parts of walls not
reached by direct light. He suggests for working out ' color
scheme, the mixing of a pot of what might be termed the dom-
inant or key-color, and from that pot take more or less color for
harmonizing and contrasting every tint employed.

One of the chief reasons for the failure of cheap houses to look
well is the fact that they are overloaded with ornament.  If those
who wish to build cheaply would be content to build plainly, the
vesult would be mote satisfactory to the eye. The same fault is

‘noticed in cheap furniture. It is always disfigured with fancy

turns and machine carving, while to find 2 piece of plain, sub-
stantial finish, one must look at the high priced goods. Too
many men only able to build a cottage, load it with weak imita-
tions of the palace, and the result is thoroughly inharmonious.
In the cheap house let plainness of construction reign from
foundation to gable. Lst the ornamentation be, not in the
wood-work, but in the painting. Then the effect may be what-
ever desired, and may be changed at the pleasure of the owner.
—Ex. ’

e ————
Ameri f ¢rs of radi are reported to have arrived at an
by which competition will be restricted.
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