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PREFACE.

Tag following pages (which make but little pretensions to
originality) are presented to the notice of the Euilding Pro-
feasion, a2 a concise and nsefal work upon the important sobject
of Limez snd Cements, and with & view to sttract poblic
attention to their casential properties, analysis, combinstion
snd spplication, as described in & rare, but highly estesmed
and valued work (long since out of print) by Dr. Brindley
Higging, the theories end experiments therein enuncisted and
defined having been practically confirmad by the compiler,
during s long profoesionsl career, and also as embodying the
best modern experience snd informstion upon the subject,
derived from high suthority (which is duly acknowledged)
interspersed with practieal remarks by the Aunthor, to which
. 18 added mnch that i3 useful to the engineer, geologist, and
, American cltizen, and now hombly and respectfully submiited
to tha patropage of an enlightened public.

Mumcw, 1882,






GENERAL REMARKS.

Oeugsrs are of two distinet classes, viz., Cologreows(orthose whish
are ased for works scposed to the air;)and Hydroafie, (or soch ax are
used under water ;Jthey are also farther distingnished aa Hat and Cold
I'he former are those which are applisd by the ald of heat or fire, and
which ¢ontain, rosin, resin, bees-wax, azd such liks spbstances; and
the latter, those which are applied throogh the mediom of alcohol,
water, or ¢il, and are chisfly composed of caloareons and other earby
matters.

Carcarpovs Cement or moriar i & most important anxilliary in
tha eonstruction of every description of brickwork, and masonry, and
iz yniversally known by the tom % mortas.”

Hrypramie Camgnts are those whoee property is to indurate or
to barden under water, and are consequently indispemssbls in the
constraction of bridgee, docks, quays, and other marine works.

Prasric Coments are such a4 are more particnlarly applied to the
stneeoing or incrastation of the exterior and interior surfaces of walls,
&, the nse of which is more applicable to the plasterer’s art.

‘The sbove thres clases or dividons will be separately treated and
explained, in conseeutive order—bmt before entering into the deserip-
tion of the composition of either of them, ft would be necessary firat
to congider and to define the nature, properties, and qualifications of
the several Ingradisnts of which ordinary mortar is composed, and to
describe the principal varieties in mee, pointing out the relstive vee
and value of each, and then to describe the proportions of the several
ingredients, and afterwanls to explsin the mods of combining end
applying them to building purposes.



COMPONENTS OF MORTAR.

Liwe, —Of this important ingredient there are pomorous varietiog
possenging different qualities and mertt. They are prepared from the
following mincrals, viz. : merble, limestone (of which there are seve-
ral varisties), chalk, oyster and ather shells, and also from ether cal~
careond of carbopiferoms stones, which, when subjectsd to a red heat
and caleined, will dissolve and efforvesoe with acid ; and na & genersl
rule it may be remarked that the harder the stone or other material
is, the botter will be the quality of tho lime, and that which dissolves
the quickest, heats the moet in saking, and falls into the fnest pow-
der, & the best,

Fime i mally foond In eonnection with an acid, and by sabjecting
it to & red heat the meid is evplved, leaving the lime in & pore stote,
which fs then termed coustic or quick lime, and 18 then fit for admiz-
ture with the other ingredients to form mortar or cament.

Of the method of preparing tme from the erode material, it will be
irrelevant hero to epeak, but the cperation wifl be foond amongst
the “*sddenda™ st the end of this treatize.

Jamea shonld be nsed fresh from the kiln, or otherwise it mnst be -
cared from the air, in close cashs or other receptacles, till required for
use, or it will by exposure readily abeoch the carbonic acid gas from
the atmoephere, to discharge which is the prineipal object of burning
or calcining it; end lime, when once it is elaked, sheeld be im-
medintely nsed or it would becoms effets or dead, or for all cementi-
tions purposcs, perfectly nscless.

Limentones lose abouk four-ninths of their weight in burning, though
they shrink but lctle, but when properly bumnt and slaked to a
powder, they segaire nearly doable their former bulk.

Chalk end Sme stones if equally fresh and well burnt, differ but little
in their cemontitions propertics, but as slaked Hme shsorbs carbonie




COMPONENTS OF MORTAR. 7
gas in proportion to its texturo (eolidity), so it yields its cementing
properties the more freely by exposare; therefore, althongh stone snd
chalk lmes be squally good at first, yet thers will exist a great differ-
enece, subsequently ; because the latter becomes more readily affected
or injured by the stmosphere than the former, wpon which face, the
preference for stone Ymes has been obtained.

Drr. Higgins in his work ¢n * Calcareons Clements™ &o., seetion 2,
entitled * Experiments and Oheervations on Limestone and Lime,™
makes the following cheervations (the result of practical experiments)
upon the properties of limestones, chalk and Tme :—

OssERVATION L. Fimsstone or chalk heated omly to redmess, in n
oovered erncible, or & perforated one, through which the air circolates
frealy, loses only about one-funrih of ite weighe, howerver long this
beat be continmsd. Tha sort of Hme so formed, efferresems eonsiders.
bly in acid, slakes slowly and partislly to & gray or hrown powder,
end heats but little in glaking: by Aest is meent that degvee of it
which the bodies themselves (limestomes, &c.) sre made to conceive
equally throngh their whole mess dnring the operation of burning.

Osg. 2. Limestons or cholk exposed to a heat barely sofficient to
melt oopper; whether in & perforated crucible or otherwise, loses abont
onethird of ite weight in fwelve hoors, and very Lstle more in any
Imger time. This lime effervesces bat slightly in melds, hents moch
soaner, and move sirongly than the former when wetted, and slakes
more equally and to & whiter powder. In & varfety of triala this
time exqualled the best specimens propared in common lme kilns, and
the amount of acidulms ges cbtainsble from each by & siromger
hest, or in solution, were nearly equal; they elaked in Lke periods,
with the same phenomenas, color, and eondition of powder.

Oss. 3. The lime burned in perforated crocibles, or in the naked
fire, ts whiter than that bormed in common crucibles, coversd, in
which latter case the air has not free access to i, althongh the loes
of welght be the sume in both; bot this latter kind of Hme, in slak-
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ing, affords a9 white & powder as any other which has lost equally of
ite weight. "Whatever portion of phlogiston it retains to prodoee the
dueky color, it is either detached in slaking, or does not sensibly affect
the lime in any uee to which It may be appliad.

Opa. 4. When dry chalk or imestone s need in the process above
deacribed for making lime in close vessels, snd for examining the
matter which is expelled by fire, the guantity of wster obtaimable
from it by best 12 8o Inconsidershle ma to deserve po motice in the
calenlstion of that matter.

Ops. 5. Chalk or limestome heated gradoally in close vessaln loses
very little scldulons gna mntil it begine to redden, after which the
elastic fluid iwmes from it quicker ss the heat increnses, and so
enntinnes until the veseel sttaine  hoat sufficient to melt stoel. |

Oms. 6 Horty-eight cunces of chalk yicld twenty-ome ounces of
elastie finid, the first imuee of which are turhid, hot socm becoms
cloar withont loss of bulk, by the condensstion of the aguesus fwid;
the remaiving portions bdng transparent snd invishle, one thirgy-
ixthputnfﬂ:huluﬁcﬂni&,mﬂmaﬂmummhm
alr, the residne, pure acidolous gne.

Cas. 7. Thnmiury!mnufwnmmdnhﬂhm
to the total expulsion of the elastic finids, weigh only twmty-seven
ounces, when red-hot, but when cool it weigha mors, by ressom of the
wir which it absorhe s the heat meapes from it. ;

Ons. 8. When no more heat is employed than necemary t0 expel
these elastic fluids, the residuary matter fs sensibly diminished in
volume, and is good Hme, thoagh not so white as lime prepared im
the wmal way; it siakes readily with water, and grows very hot and
perfectly white. The alaked powder is exocedingly fine, exospt trom
those parts of the Hme which lay in contact with the retort, which are
alweys superficially vitrified, beeanse clay and Hme promote the vitrig-
atim of each other.

Oma. 9. The lumps of this ime, immersed in lime-water, or boiling




