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mixtures of foreign substances can be made to speurse the best
result.

Among cements, terra cotta, and artificial stones may be in-
cluded. There are many varieties, and some of them are very
much used. Terra cotta as used in ancient times by the Greeks
and Homans was unquestionably a material of great iltl[nl}rhuuc:
but the great difficulty of ¢ oumteractin o the l1]u-|l1.L| shrinking
COns "‘l”'—m on burning has never bee en (uite oversone. The
best modern manufacturers in this material for architectural
purposes are, however, very goad, as may have been seen in the
recent Paris Exhibition. A material of a very different kind
put together rapidly and finished without burning has been in-
troduced and is now being manufactured by the Siliceons Stone
Company. Its adapt: Qility to architectural work has been well
shown by some moantic -'::!--'.||~ of columns sent to Caleuttn for
the University recently constructed. 1ts value as an enduring
materal, thoroughly safe in case of fire, may, 1 think be safely
assumed, and if it counld be provided at a cost sufliciently low to
compete with other imitative stone there could be little doubt
of itz general us.

v CONCLUSION.—1 am
time, in o hese 1llustrats
geological science w Z;'n .m-l beeture,
T:l'lér-' i |-i ::- 0Tk 1|.._ |,i|' Iil|:'.". I.I_'-.'
g0 exhausted lon the subject. Un
every mtelligent person making
geale, would desire to learn
natire, -..---..-J i ;||-:| to look for it 1m the right piace, Lo use
in the right way, and to mar |||-||1 the i prope Fly and ¢ --:;|--u||- ally,
[ have assumed that von. wio practice ar "||I- cture should he
intereated in stone, 1 have therefore ventured to '|' ant o
Lirieliv, the g.lir. iru | ~15|---':'.| ms i which |]|:- =..-u|} of stones may

assist 1 the practice of architecture.

mnwilling: to i 5SS longer on your
L | 1111 ||||- 'I|I| IIII il
They areé so nunwerous,
lii-'!-ll-.l| ‘.'.'u-i'.||| ]".‘
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TESTING STEAM BOILERS.

By 8. W. BRonixsox,

*rofessor of Miniong Engineeritg nind Gesdesy, Univosity of Miohigim,

Assistant |

It is j_{--'.H'lﬂ”].' believed that st |-;|,1.c|;r|---]I
for resiztance to intéernal pressure, after continued use, from
various known and unknown causes ; so that the encineer cannot
judae of the pressure to which s boller can be worked with
safety, But this he may determine by a very simple process,
and means which are .|1'».'.'*.'~ at his commaond. ltiza
Leat the boiler he .|| d entirely full of
throttle and safet Uvea and all

eam-bollers become w

g follows :—
Witer, EVen 1o the

| tight to prevent any
ESCA]IE, I-I\.' Ii-_-].::lu'_' i fire under the hoiley, the water will
be cradunlly expanded, and produoce a pressure suthcient even {
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rupture the iron helore the temperature of the

the boiling point, Whila the pressurg js iereasine, lat the
H--:Llll--_;-.':_ 01 pressure 1ndl ator e watched : and when the

Cwhich mavy be twic grent us Ll

may be
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War L.n;_r_
allowad 1
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i I-'.-'-'il.l'l.'_, iz reached, a POELEOTE of the water
the pressure redu ---I- rI'Ii;- pPressire
fact that water is expanded i '."' heat tham

results from the
crs above given 1s attended with as J|Ll|-']l paloety
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as theuse of the hydrostatie press, anless the
above i|'_ wineh wonld not be P tired nmless the
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CONCRETE AS & MATERIAL FOR HOUSK

CONSTRUCTION,

EpiTon OF THE Civin EXGINEER AND ARCHITECTS
JOUEKAL.

AND WALL

To THE

Siit,—1I had hoped that In my paper read before the Arclitectoral
Aszocint ion,” 1 had exhausted all RIFUINENLS, AswWernk L all '-:'_-i"-\.:l.i--:l'-I
FINTH A 5 I||'l||‘.' "I.'l‘r'l.liﬂI.I. k]l |-'I|lL-|-.-|'_l]|.]t‘|." BCOLOMY, BLra "',h: and dura-
hility, -||| ----hlf advantages of Portland Cement Concrete, a8 a
material for wall construction.  While thi wnking you for your impartial
report .-I' the dizcussion snbsequent to my paper, I wish to make a TEw
remarks |.I.["'” the whole discussion. The mors w0, as if
sible in the shork time available on- the evening of the

conelingivo
was not pos

* Hap vl Lui_.ﬂll';l,"l.' gl Architect’s Journnl for Decembar 1EGT, page J43,

THE CIVIL ENGINEER AND ARCHITECT’S JOURNAL.

[February 1, 1868,

digeussion, to reply to the many questions and objections then put,
Many of these had already been completely answered in my paper, (ko
which 1 desire to refer the gpentlemen who eogaged in the ﬂl-u.ll-:-r'u:-l‘:l
and all who are interested in the matter), Others are answered beyond
controversy, by the practical experience of every one who has worked
in Conercte. 1 would remark that there was searcely nn objection or
|J-|F:.-r.:i-"lll mentioned at the :'||l'--ii_||_l_:': bt svaa aneweredd I'."" gotnie ather
gentlemen taking part in the discussion. Reference was made by Mr.
Mathews and others, to tho block of cement which was tested 'nnd
brokem at the ttme of my reading, on the 6th of December. This
Llock was 3 feet long, 11 inches high, and 44 inches thick ; it had a
bearing of about half an ineh, at each end on blocks, being perfectly
alear, and’ without abutments at the ends: and from the centre was

suspended for some time without breaking a weight of one ton six-
teen hundred weight.  An ordinary door or window-head wonld have
been at least B inohes thiclk, 3 feet high, havinge B lidd abut-
menta at the ends and wonld ecarrv,as a little ealeulation wounld
ghow, ab least 33 ?--llu withont arcli or |!|'|I_-=|_ From this,
your mtellizent readers can form their own opinion of the relstive
gtreneth of conerete and brickwork : and I have no doubt 1l ey will
think I was correct in saving, as | did o short time sinee in published
|"--"|'|_'.-:-l|'||'!-""|'||'-=, .||j|!. ] »'-'I:-l. afford to _!.."':'.'l' brickwork long l""!.].—_‘.
Huowever on this point there was no discussion, and it vlmitted
by every one who expressed an . -i: ion, that conerete was sulllciently
strong .'--" -'|.. il I..J_ purposes whatever, Mr., Moabhews also ex-

¥ l|.-| I_.I.:l

and abont

wirid

WikH §

]'I-a-.l. I doubts as to the gheapness of Conorete. [ i'-"li'l-_':
and 28 in my pamphlet, [ will here moke a fow

!'-".‘.-H‘.'L.-r om this question, which will also answer the objections and
gtatements of Mr, Blashill, who siid he was sitisfied T counld nog
build ‘at half the eost of brickwork., My answer at the time was,
that i many parta concrete walls might at ono third the
eost of bric I\.."-"]u.l bt one half 1|1|r:|1.. i) fair averape
of the cost of concrete walls, :.umplr-u] with brick walls in
all parts of the Jcil_.;-l--lr.- [ nfan stated the particulars of a case
wheta conerete wialls had been built at one third ¢ I brick-
WOk, '!l.- 1T FYLONE l g a bmlder of Madstone, i irchasod of me an
to build four S-roomed cottinges 1n o bloek.

Che ""';-r--";"': werd boilt at Marden, about 7 miles from Maidstone,
Whatman, Eaq., M.P.  Here an excellent peagravel clean washed
wad obtained at 28 Od per canbic vard, entish
Gd per cubic yard, , Lee's cement
at 25 2d per bushel, Thos the detail of

readers to ;-'::""' 7

ha bl
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apparntius at o cosk of 51"-.1
Lor ),
froan the Mo
Rag stone cloze
vribthiin 6 milea and deliverad

followrs
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M asys

at houd at 1s

coEl Wos s

¥ yards of hentish rag for packing at 1s 6id L, | T ATl i
7 yards of Gravel 23 Gd S | e B A
1 yard of Portinnd ecment, 16 boshels P [ I e |
Labor at 25 per oubic yand ¥ I = L1
auparintendance by warking foréman or carpenter

at d per yard v 15 . 0 F B

-
ko |

Thus the cost of 15 s of concrete swork was' £l

Asto this I perintendanceit is best to employ o carpen-

3 2]
ter siid joaner, ¥ [1 firet fix and level the frames (after the frst
dny 1 praratas will not require any further sttention from hamn)
hie will !::-'..' tor et oIl door and windowr I'|'.|'.||--.-__ printa for ""i-"li.",

fee, and insert all fixing blocks where required, a8 the apparatos

He must also soe the concrete mixed and be responsible
pEoper propo whion of cement i8 used; thizs will ocer I|_'5"
yard of eone |'- te, and lus time 15
irames; &ao., (whie much less in

mixponcs por yard for s auporin-

[Prisesd 15
that 1l

ul it 15 to 20 minutes to the
fixine
buildings

cnbie
RN RS rative in b engt

than in other

LRI T e

tendance of the coneretd 12 ampls, The walls of the houses above
mentioned contained about 70 cubio .'..'I_.-|-= it conereke, and  wapd

yte in 14 da ¥5. 1| will noxt conmder the cost
that to build the alove 11 "|'.i'II'I:| I‘.'-"~||:'
repeatedly stated that one apparatus will
Tully persuaded the mark,
|:|II1. 5 :.I-'_'j-ll:'l"' .-\--.:'I.':‘.'I] [ enr attord to .!_'i'.'q.:|||i-"_-;'.'.'-||"-; ||._'|'_; ||-:|_-|_--I i_‘l_]jl_i'. _[
will even AP Ose tliis atng will baald only 100 blocks., Thus
the cost d cottares will be
L100, being only £1 for a block of four or Now Bir will
any one nsaert that ha provide ac putlogs, cords, and
the usual bhnilding plant for a lesa aum roeottage, And I
waottld hera wish to azk Mr. Potter [who mentioned the metter ot the
time of the dizer whether it was just or fair in the builder
who gave him an estimate for building in conerete, to include the
whala coat of the apparatus, in the cost of the two housea for buldmg
which he furnished Mr. Potter an estimate, In cases where only a
limited amount of building is to be done, and the apparatus- is not
required to be kept constantly at work, 1 have mnde and am pre p'mhrl
to make Arrangaments, to |.|.|u' it back, andggive 50 por cont. of firat
cosl forat, ..-'|.11,-], moreover, if it i kept ot work, vear after year till
worn out, it mne Ly then be broken up, being all oovi sred or lined with
26 ounee ging, and haviong a large proportion of iron in its construc-

to the rool pl.
|-'.' ;._‘-J:.u'.i_l_:l.-. '|'|;|- et nj'
houses was £100, I have

bBiigld 500 hooses, and I am

buailt up
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of apparatus for building 400 fivercomme
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