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I N T ] g l t N A I ,  N A V*J:GA T.I ON,  t2;  

u~sd for d~ag,gb~g the_l)0op m~.d bag alo n.g ~ the bottom, 
and fo r  haulin:g the same up to thesurface:  :when.tt~e 
manat  thepo!:e finds .that the bag is full, h e  begin~ to 
pull ~a~tead'of pushing by the  p~01e ; this iS"&e e~npl0y:- 
ment,at Woolwichbf  a g'r~eat number of::cbnyi'c(s, .ih- 
steadof their beir~g" transimrted Solld ma:tt~rs o~. rocks 
"~hen they happen to-need excavating~ below the}dvel 
that tllewa'ter canbe c(raw5 off to, 0i-tSe: ebbldf:'tiie--fid~:, 
see,-n to require all the skill' and res0m'ees o f theen :~ i ;  
Be.e r .  

�9 It  may not.be unhatevesting to the rezdeh to learn t-hh 
opinion which: �9 .entertained by tho g~eat Brind!c'g, 
(who is emplmtically stilcd the fa therbf  BritiSh canals) 
en:tb'e subject of~ th.e imp~'ovement of rive~ na~igati, on:,. 
Ite. was the greatest enthusi~s~, (says Fill!lips) i~;Faxor 
ofart i f iclal  navigations tha,t .ever existed.. " H a v i a z  
p .... cn'cnmstan~es o~ . . . . .  s oken:upon-var~ious " " rivers befdre a 

committee of the Itouse of Commons., inwhich .he. ~ee-m , _ :  
ed.*to treat .al l  sorts of rivers with gt:eat, contempt~, a 

member asked, him for what purpose, he apprehended 
river~ w ere created ? M r. Brindley, eonsiderin g-wllth!~.~ 
himself  a moment, replied, ". 51"o feednavigable eam~,%'. ., 
~ee fn:and 2V'avigation by J. Pldlti/~s, pages 1:13-142 

CHAP. XIV.  

, ! D E  OFIRON~ " IRON ORRS, I"VOOD'~,s�9 ~ir  

NO:~E~ ON:'['F'2d'I'RR CE.ME:N~'S] BL.dCK OXIDE OF .M.4N- 
: . .  " . : . ,  : }  

GANESE.: Ivl.4ff'ER:IALS I N  ~'I-I.E U~[ff'E.D S~4ff'ES.," 

A S the  construction of locks Pequiresih~:use 0f:m0r- 
tar.or cement, which Will set, indurate or harden 

under water ; :a  Short accoun,tof IJV~ter cementsr m.~y 
notbe  hnproper. Altl~ough ~ well made mortar, co~i- 

STP 1494 page 130



tr NT~;P,/llrA r.  N & V I  G A ' l ' I O l i t .  

posed merely  of sand and. l ime, ifal lowed to dry, becomes 
imper.vious to water, yet  i f  the.__ c i r cums tances  of the  
building are such as to render  it impracticable ~o keep 
out the 'water ,  wl~ether f r e s h o r  sa l t . a  suNeient  Ien~tla 
of-tinm; the Use'of common mortar must  be aban-doned ; 
fo r l ime  and safl-d~ if mixed togetl ter  in any proportions,  
a M  ix i t ;whi le  soft, i.,.4to water, will, i:~ a short  t ime fatt 
to:~:pieCe~. 

A n m n g  the nations Of a-ntiq:~i~y_the_ Romans appe~," 
t0~havr the only people who-w_'aetised building in 
water, and . . . . . . . . .  ' ,  espec~nty I.} ti:e sea, to any g ' rea t~extem.~ 
Th:e !bay~of Bai~, !ik:e otir fashional~.~e watering ptaces~ 
vcas-the.Sun-~n~er resort of all tb.i~ wealthy ~f Rome  ; 
who ino t  e~nten~with erect ing their  villas as fieat'., the 
shore as.pogsible~ Were acet]stomed to een-struct moles, 
-and . . . .  ' : mrm-smalI, l~mnds, in t h e m o e e  -sheltered parts of 
file bay, ;on which, for the sake 0f  the gt, aieful coolness, 
they buiit.the;}, Su-m m m; )muses-and. paviltions. " T h e y  
were enable~dtobnitd thus securely i9 .the water by the 
igrtt-inat e disco:vet-y, at-the ne ighbor ing  town of  Pute6ti~ 
of an. earth.~, subsfm~c.e/which(from this eirdumgtance, 
was-eall:ekt/~z:h-~i~:lmteo!an~ , (pbwder:of Puteoi i  ) 

t?ate0!:an i~o?,,,de~;, 0v aa::itis now denominated puzzo- 
lana, is a li~l~t; pr, l~ous, friable mi:ieral, of a red colour~ 
and~i.~ g:c.neralIy supposed to deri~:e its .origi .u from con- 
cretedx0.1;canic.ashes~ throwl) outfio~m Vesuvius ,  near 
tow.h-id!~:mountaix~ tim.town cff Puteol i  is s i t u a t e d .  t t  
seems tO:cva-sis t . -of  a fe!-.'uo;inous clay~:j~.~ked and calcio 
.~ed~-b-~iii~e f~rce .of v~l~c.~.nic fi!re, and waen mixed .with 
e~ni:i~6i~ li?0vtaP~ not only enables it:to acquire a remar-  
kaMe:hai'~ii~ess ih : t i fea i r ,b t t t  to kiec0me as  firm as stone~ 
even .under  water. T h e  onlyp~?ei?aration which puzzo- 
!aria .findm'goesito fit i t . for  use, is that of pounding-and 
-siain ,. wNch:i!'g:reduced ~ to a-coarse: pow deu i.n th is  
s tate  ~being th'or6U gl~,ly be at en up with  lime, e i the r  with 
or.wit!~0ut sag~d, it fonn.s a mass of remarkable fenacity~ 
whleli)- speedi~y sets under  ~ater,. a n d  becomes at least 
as strong as good-fl:ee-stone. 

IthaS~:been bdf0re observed, ~that a composition o~ 
pure time.and sand alo~e will not harden under waie,:.~ 

STP 1494 page 131



IN FERMAL NAVIGATION. 

bat l imes 'comainin.g,a portion of clay 7possess :this.,, p~m, 
Ve;rty'ina cansld~crable degi-e~e, and are::~ii~-e:re~f~)i-6 ~mie" 
r.aiiy 4~sed inwa te rb t i i l d in~ , .  The:cement ~sed'b~ ~c-~ 
omeaton,, m the eonstrueuon~of the :Ed~stone t,g!~t,: 
ho;dse:, was composed of equal parts by' meabuve o:f s~ -,,, 
- " ~'~~ ' ' '- -' ' - " " r .. " .- :./ -, ~ - -" i-~ect_~r h m e  and puzzolana. .  !'h'e pecuhar diffi,. 
ct~.iti:es of' this u!-kdci, taking, i e,x, p6sed:to:'the ;Utmos.t -vi0 
~;eneeo~ the sca,rende,red thes~ pv6porfions ~d,lsable ;, 
but for works that.are less exposed, such ,"m" locks .and 

. "  . " -  . . - : / ,  . .  . . . . .  j j . .  . 

b as0no for c m;,:/Is, k c .  the quantxty oFpuzzolana may.::b:e 
co~sidei, ably diminished. Acomposi~ionof t h-is kind~ 
wMch  has been:..f6ur~L very .effectual, i.s.tWo bushels of 
slaked Aberit~,a~ lime., .one bustiel of- pU~zolana;, and[ 
three of c!ear sa~d ; the whole being wel lbea ten  toge- 
ther will y]etd 4267 c~bi.c feet of cement. 

The Dutci~ have pt,actised building.in water toa grea-, 
tev ~ extent thani_any ;th.er'imti~n of n~odern.Europ, e ;  and 
to -them! is due the dis.~o ~:ery 0! a cenient admh'ably wet~ 
adapted for this purl)ase, m~d- called tarvas or t,rass2,z. 
This  ~s n0thing ~m m-e than wakke~ or cellular basalt~ and 
iS. ptfdcur~d ebie fly" f~;om .Boel~en lieim, Frankfort o~{; tiie 
Maine; .and Andernach,.v,-laenCe it i s  ta-'ansported dow1~ 
the Rhiae in laf'ge quantities to t tbl land.  This  Sub- 
stance bein,~;;;gy gi'lnding and sifting, "~educed '-to the 
c0nsi.~tence or coarae sand, is used [n ti~d~omp0sifiot{ of 
mortar, with the.blue argillaceous l lme from t-he banks 
of ~he Scheldt , ia  the following method. ~ They take Of 
the: quick-lime about the quantity which will be wan-ted 
during a week, and spread it in a kindof bason in a st-re..- 
t u m 0 f  afoot thick and sprinkle it with wafer. - i t  is.the~. 
co'r alstratum of about t h e  same th[cknd~sj~ ~ 
tarras, and-the Whole suffered to remain for two or:t.hree 
days,"afieV wt'_dch it is very well mixed and beaten~ and 
formed iato a mass,.which is again left for ab0utt\Vo 
days-;.it is tliea taken ia small .qua~tities~ as it iS.wanted 
for daiIu eens~mpti6n, wlaich are again beaten previous 
to us~_~g.. "Fhus is comprised ti~e.ceiebrated tarr~s mor- 
tar'~d~h which t i~e mounds a~d other cc:nstruihti~ns for 
the p'~wp~e of protecting- the lowlands o f  Holland a- 
g.~,~s., ~1% ~ca a~% cdmemed, 

-5~ 2 
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Tarras is grequently used in this country, beitL~ hno 
ported: from = Hbl:[an& for that purpose. The  propor- 
tions of the: materials  Of the, tarras mortar .generally 
use d in  the-const-mction o f  the besi water .works is the 
same as th e Dutch pract ise .--  One measure of quick- 
lime, Or-twomeasures of slaked lin;e in dry powder,  i s  
mixed" with one ineasure of tarras, and both very well 
~ea~ together, to th'-~ consistence of a paste, Using as lit- 
tle wa'ter as possl~),e. An~.her kiacl, almost equally 
ggod, :~nd Considerably cheat~er, is made o f  two mea- 
surges of s-lak:ed-time, or.,e of t'w.ras, and ti~ree ot  coarse 
sand;  it ~qtf i rbs . to  bebeatcn~ a. longer  t ime than the 
foregoing, and produces three" n.',ea~.nres and a half of 
excellent :mo',t.ar~ When the-.b,fil.~ing ~s zon~J:ucted 
of roug-h irregular stones, where cavities and large 
joints~u-e t o  be filled up with cement, t l 'e 'pebble mor- 
ta r .may  be most  advantagdously appfied ; ; tbis  was a 
.favorite-mode of construction among the Ro~nans~ and 
has been: used ever  .singe-their "time in those wo~ks in 
~vhi.ch a large quantity o f  inoi-taris required.. Pebble 
mortar veill c~e-ibia.nd of sufficient compacmess if  corn- 
posed of- two measure.s ofs lakedargBlaceous; l ime,  halt" 
a measure o f  tavras~ or puzzNana~ o n e  measure., of 
coarse sand,, o n e o f  fine sand~ and four of Small pebbles~ 
sc~'eened and washed. 

I t . i s  only uffder water that tarras mortar acquires i t s  
proper  hardness;  for if suffered to dry by exposure to 
the air, i t  never  sets- into a s~bslance so firm as. if the 
same .lime had !:ueen mixed  with good: clean-.common 
sand~bU(is-veryfi~iable and crumbly . .  Ash mortar  is 
reckoned to  be  superior  for work g -that are sometime s. 
�9 ~'et~nd somefim~es dry, but tarras has the ad.~:antage 
wlaen-congtantly-.under water, Tarras  mortar when 
kept-a-lways wet~ and consequently in astute-most favor. 
able to its cemen t ing  principle throws out a substance 
somethiag like t:he concretions in limestone caverns: 
called Stalactites , which Substance acq~fires a considera- 
l~Ie hardndss, and in t ime becomes ~ sO exuberaa.t~:"to de~. 
form t.he face of the walls, 
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Althou.~h the cellular basalt is tile only kind a:lmiro 
ted into tide preparation of Dutch tl~rras,-,e~ i!t a ~ai;~ 
from some good exper iments  of Morveau bn the ~'bo 
jec~-that the common compact  basalt~if previously c_~d- 
cined, will answer nearly lhe same purpose. 

In some pgtrts of  th'e Low Countr ies  coal ashes are 
substituted]b,r t-ai'ras with very good effect :; oFWhich 
the. valuable-,cend,-:~e- de Toz~nay.is a sti.ik~ng ~stance.. 
T h e  deep blue ar,,iiio-ferru~in~ous ti-rnestO~e:7of :th~ 
Scheidt is burnt in kih~s witt~ a slat3/, kind of plt.6oa! that 
is found in that ne!~hborh0od. \3,then t im t;aicinaiion 
of the lime is completed,, tlie pi~ece~,~ are taken: 6utean~ 
a-consider,kble quantity of dust ahd smMl f i 'agments  re... 
main  at the bottom of the.kiln. This  refuse: eofi_aisting 
of.co:~]: 6sb mixed with abe,at One fout : /hbf  lime.dust~ 
is called. the eend,'~e, and is made into a -mor ta rwi th  
lime in the follbwir~[~ method.  About  ff Bushel of the  
mater ia ls  is pu t in  any suk.ab!.e vesael, and sprinkled 
with w~ter j u s t  sut%c~ent to ~!a~e fia~d li,n:e-i?'another 
bushel is theu treated ha the-same way, and so 6A till *h.~. 
vessel is filled In tiffs state It remains some%.veeksr 
and. m~y be .k;ept for a mucLt longer ~ti.naeif covered ~/it]~ 
moist earth. A strong open trough,  contain~n~f-abou~ 
two cubic feet, " '  ",, " ~ :~"  : ~=~ "-" 4 '  ~'  :-  ts filled .bout two tmrd~ m~t ~.tn ,n~. oe- 
~ , , m  in t.he above s.~ate, an d by .means 0f a hea~y ~ron 
pes.fic, mtspendedat  zhe end df an elastic ~ole, ig we]! 
beaten, for about h~lf gO, i~ouv i at the end. of th is -~ ,ne  ft. 
b.t~,.ome ~ ', -"  ~ q"~ th.e consi~cer~=e ,~,f- soft mortar,  andl ~_s/tnen... 

i*~ he~ faro!trend y dry, it is 5k~.ater~ dr.vn~ss of the air. ~-. r ~- ~ . 
aN.aid for half ..an. ~ u r  as b,-Aore., =md.t.i;e )~fteh~.r it is 
beaten the .5,zte.r~41l be. the:. eer ;.~h,i'~e~or:- m.!~r 
~mes~ h~wever~, are sufficie~.t ~o r~d~ce ~/e cemebt  ~o 
tee .co~:~sistence of an..~mitb)Tm smo,utb pat.to -; ~fte,, ~ flfi.~ 
p.eriod it ~ . . .p . .a  g- t:o becemc  refractory o.~ accow.v ef the  
exaporatio~ of its water~- as' no more  of tMS fluid i~ >f- 
lowed .to enter the. compositio n than what ~_~tas ~,t h;:s~ 
employed-to slake the lime, T h e c e m e n t  thuspcepar -  
.ca is found to po~ses the singular advantage 0f unit~.ng 
b~ a fe~  minutes  so f r m l y  to/brick- or stone~ that stifl 
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.water may be immediately let in xlpcm-the work with- 
out: anyineonvenienee~ and by ikeeping it dry for 24 
hours, i t  has nothing 'further to ,fear from the most rapid 
current. 

A composition very similar to the preceding in mate- 
i:ials~ which are coal cinders and lime, though seldom 
prepared-;wlth any at~nti0n, is the blim mortar, com- 
in0nl~:t~sed in London fo~- setting tile coping, of build- 
ings, and other wot.kslrnucli exposed to the weather. 
' Ash mortar is used in.some parts o f  England. I t  is 
i~epared byslaking t~:0 bushels 0f fresh lJu~ tat meagre 
lime, and  mi.xinlg it accut;ately xeith three bushels  of 
wood aslies : the mass is to l ie t i l l  it is cold, and is then 
to be well~beaten : in this state it  will keep a cons;,derao 
ble time without injury, and even with advantage, pro- 
vided it is thoroughly beaten twice or thrice before it ~s 
used. 
�9 T h e  scales, or black oxyd Of iron, ,which are detach~ 
ed by hammering red hot lron~ and are therefore to be 
procured at th e forges mad blacksmith s shops, have 
been  long known as an excellent material  in -,rater ce- 
ments~; but  we believe tha iMr .  Smeaton was the first 
person who made any aecurate experiments on their 
efficacy, c0mpared,with0ther substances. The' scales 
beingpulverised and sifted, and incorporated with lime~ 
are foundto  produce a cement equally powerful with 
puzz01ana~mortar~if employed in the same quantity, 
I'nduced-by the stlecesg of these experiment~, Mr. 
Stneaton'substitmed roasted~iron ore for the scales, and 
found that this also gave to mortar the property of set- 
r ing  under water ; it i-equires, however, to be used in 
greateri~pfoportiohs than elther tarras or  puzzolana; 
two bushels0f argiilae:eous l ime,  two of  iron ore, a~d 
one of sandbeing 'carefullymixed, produ'ce ~3.22 cubic 
feet of cement fully equal to tarras mortar. I f  the com- 
mon white l ime ismade use 0f, i t  ~ will be advisable-to 
employ equal quantities of~all the three ingredients. 

o~Vi~h~ respect to:the water used in the  preparation of 
water Cements, ~ tha t0f  rilvers or ponds 'where it Can be 
had easilyi is to-be preferred to,,~prin~ water ; but for 
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works expos ed.to the actionos the sea~-~u~li~as.piers ~ 
l ig l l t -houses~ . - i -  t i s  us ua!ly mq-fe :~cga.y.enien:t :arid 
equally: advantageous;in t)ther-.~respects t o :_u..~se);satt Wa]~- 
ter. 

Pumice stone, brick, and ti!e dust,, are.a!so .recom,. 
rnet~ded :for water, cememls, b~it.:thelr-:oiaiy advt~r~tag.e 
seem:s-to be. a~ abso,'bent qt~lity,-~hich e~esfiie~;~- 
ter :made with them :to. s~et g~dne.r, and thefefdre~:~qiilr~ :: 
a greate( l~ar6oess in th-e-s:.:me-fim:e,~t/l~an :m61~tar:~c6~'~ 
pc,~-ed O[sand a,~dlime alone, for::tliey :hla~e:no-p~k~'er:O~ 
r~ardening under water. 

e m plo)edin s.O m e iarg,r w ork~.-- It. was~ )i,~ven s albout. 
.40. years agoby ~."I(~ tJorio/., {vho imag~,n~s tl~-ti{d has~ 
dis~overed tt~e process-need by the Rom~uqS. ': T h e  p~in:~ 
ciple of tiffs in~emion consists in Mdlng to any-quanti-! 
ty, of mortarmade ~n the us ua] way.wi~h - lime'andsai~d~ 
hut preparedrather  {hinner tfian ustiai~ a~certaiffp:ro~ 
portion of quick-lime, in powder'.- The l ime po;~iter~ 
bei~)g v..'e,! incorporatedw[t[~ ti~e mortar, the mass.h,ea.t~; 
and in a few minutds ac tii,~es a Consistence, e ,ual: :{u- 
�9 the best Parxs.ptas.ter, and is as dry at the end Of tur 
days, as an ordinary c~nent after several montlis, It 
also, when .the in,gtJed[ents a~;e Well prop0.r'ioned,- sets 
wkhout a n y  "cracks. The q!ianfity of !imepo~v-d~r ;~ 
be-added varies from 1-4 tO t-8 of the other :m~teri~ls, 
according to the qualities of.the lime ; too much buvn.s 
and dries- up the mass, and with too: little it: loses iys pe- 
culim'- advanta~es~ . . . .  ; thus, _ the pro., portlons,., a pulpit__ . Of the~:. 
utmost importance~ can orfly be d.etermined by e~peri~ 
merit, It is its speedydesiccation whichl.renfiered die 
Loriot mortar useful a~-..a Water:c.elnent, for under ~ate.r 
it has only.the comm0nproperties of a composition of 
time and safld of equal- solidify ; indeed for this purpose 
various substances, commonly used in cements, are re~. 
commended to be added, such as brick and tile p6wder~ 
and t0rge scales. Ti)e foll0wi'ng is an-approved .r e- 
ceipt. One.met.~sure of bricks :exactly pounded~ t~u 
measures of fine river.sand~ ~ld slaked time i|~.sufficient 
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uanuty to"na~e a mor t a rm theusual manner anq suf.-. 
ficiently.:iiquifl;~oq~a~neh the lhne powder  which iSa&l,  
ed in about th-g"-same:~quang~ty as tI~e ~ .putvc:rise~t-: brick, 

N O T E .  
I:n~:~!dition:to the wat~'t, ceme,nts, above memioned~,tb.e 

eg~i~;{-{,,k:e,s ;th'e-fiberti ;of:)ex't~acti/~-g-tt~e folloMfl,~ 
�9 gfi ti~e-~sia~b~:e:ct~-~fi'~m The.Chemical Ca tec/d~m,.:bfS:amuet 

. . . t ~ .  : _ ~ . : ) ~ , - ~ . _  , : _ -  �9 - .  . . ~ .  . -  

" ' Mlxffem ~parts o~. -~ a: .-'~a ', s~x o i  the blaei,, o~t~de 
of-mat~gane~c,:ana N~e.~y::ofgood: ikhe~mhe reduced to 
rifleipo~/cti~"-';::theag~ieine4he Whol:ea0 exp:el~4he :ea;r-~ 
boni-e :aieid2-.::Whe~?ttiis mixtu;re l~a~ been w:et.i calcined 
and. Cooled; K-is; m be worked into th e d'oh~isten f,c Of ~a- 
sOft p~stei'wifl~ Sixty; :parts =0f ~/va-~hed !san d, '  ; I f  ,a l u m p  
i~f )ii~is:-dml~envbe?th:rownlint;~i-t-b;,e �9 Wl, ateri t ,wil t  harden 
i ~ M ~ a t e i y :  :.~2S:uel,lm0rlar.;-how.ever, _m.4v/be.: proem,- 
'ea ~:a~:il '~ a! l l  -;}ess ~ ~:~p.~n~e:: ' b y  mixing_ w"itli- eomtnon 
qtfifik21~Ne:: a' -ee,-:~h~ :qu ati:ti~v izof w hs ;are :-called, the:-: 
~hi2te'i~ronbreg; ~eapedialiv;.gueh as ,ai;c ~ poor m n'on,.: 
Tli-egg::-6:i'e,gi~ai;e' ehiefly ~ :c'~mP~.sed. ; r  man.~anese ~nd  
:ea~r~on !~i~60~ ihr)e-::o§ 
' .That- ~a-ll-i:tse:fi-a:i e riaI-~ for- makin ~ the difi;ren t ki rots 

o[~vater-c-emeni.S; except, p,.~zzolat~a, and perhaps ex- 
eeplt cellular i_bas~ffb : exist i..,~ :~Feat ~ abu:ndanee,.: in  the 
~id,edN:fates ,  ,d.~cre:~:eann.o~ be a~-.doubt ;- and. with-re- 
.st~ec-~;t6 eei~iil~i("basa!~i with whicli the-'Dutchmake, the 
cel~ebmted:~ai~;asmortv.r, it is Ve~'yp.robable, eon~-idering 
tb~ ~exten~<d Our eoum,'y,-and-file vai'ie-(.ies of- ou e Soil, 
;~!imat~:_?ang :mOu~mai~i~s, ~ tha t  this/alsO-may:be t'ound~: 
b ~ ( t h a  ":m]hei'alo: / o f  t}ie united.sta,~, s is .~,o, s o . i ~  
p~fce:t!y !}kimw:n/ttiat, l:l~iS,) a~: pvesen t~ m ~s'/--~Os,t i~ con.- 
:jectu~e. :.} We  h a v e ,  howe~rei-,.:,it: is,,~ :believefl# :-all ..the 
ki~a~:0f] ime:stone;  and-t:i~e State-o.f~Ne~v.:Y0rk can 
furnit..',fi, the:se~v&.al .vari etie)4 ~i2i(om I he: Imi'.e-:wh.ite li :ne 

~thel~akl.i~a_0untaini,n WasMngt-on Coum~,, to t~,he blue 
a~'giit~cebus arid --::gi~ay. fen, t~ginous, k ind ,  commonly 
lcn:i~;n'in:-fl~e':Co~nt:ry: b)" tl~e. na-me-.of ba&ta.rd .limestonk. 
.It:is"hard!y-w0r t'l~ -~ wi]il e .tO. remarks that- ave. have forge 
~c'alez~ oi'=the b lack  o.~i.d.e oK iron. i a-al most mw quanti., 
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ties ;-and iron ~. ores.  ex is t  in ,such abundance~ that it  
would be SupexflUous to designate the places:wh~re ~they 
may-be found" -Severa lof .  the State'sproduce ~t.: coal 
m considerable varieties;  and wood ashes are in great  
plenty, and of trifling value, in .all parts of_the country; 
The  writer of  this :has., in his .possession, 'ag09d Speci- 

�9 men of i he  black oxide -of.manganese, brot~ght f rom 
Bennington in the  State ~ o f  Vermont,-where~!t is:said to 
exist, in great quantit ies, '  and there isbUt li61edoubti. 
tha t  it mayalso  be found in v.arious-other par ts-of  the 
Unit~ed~ States,:. But perhaps the compact baSalt would 
be the-cheapest  material fo ra  water-cement that c~uld 
be procured in the.State of.-New.~ma.-:: ~ and _we have  
enough of thismaterial~ in -o~e place,.-to:: supply..it:he 
United States. The: well known rocks~, or clifts,: called 
the taalliesadoes, which fo rma  part-Of the west  bank of 
the Hudson-river,  below. the  highlands, a re  ~ entirely 
composed ~of compact basal.t. -.This~ ,,v.hen burnt like 
time, and pulverise.d, communicates to th0.:mortar with 
which it is m ~ e d ,  the  property Gf .hardefih~ under; wa-- 
ter.  It may .be pulverised by.:the-:a'0Ilh~g of shear:y-cir- 
cular stone witi~ a horse, in the same manner  askann-ers 
grind bark ~ Or by t~m-Simp}e i~ydraulic machine, with 
which " �9 = ~ "~ " "~ . . . . . .  '-~ " ' ~ypsum o, p~a~e, o~ l ~ i S  Is blo~,.en mm smal l  
fragment.~.-bef~re it is g-roand. 

.BasMtes or basalt, is e:f a gray, blue'. ~ ~or purp!ish black 
color, destitute of lustre "or. transparency,., commonly 
presenting a t ex ture  composed of granular concretions ~ 
and is found in large masses- of a reg:ular form, general- 
ly columnar. According to K/alzroth,4tis composedof  
44.5 silex, ~7 alumine~ 70 oxide of iron, 9..5 Of lime, 
2.6 of soda, and 6 maaganese a n d  water. See  Chem- 
ira! Catechism page 4-3.8. 
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