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where its use had not produced positive disease, confirms 
this opinion. 
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such matter which may exist in the water we drink, is not of 
so much importance as hitherto supposed. If the germs 
be present in any sensible quantity, the water must prove 
more or less deleterious. It is in the nature of this class of 
poisons that the quantity entering into the system does not 
greatly influence the result, as witness the effects of poison 
received in wounds in the dissecting room, t 3e poison of 
rabies, vaccine virus, etc. 

Although, as we have said, many have for some time held 
the belief that organic poison in water was no exception to 
the above rule, there perhaps existed no very firm grounds 
upon which these convictions rested. They were arrived at 
more from theory than fr",m demonstrated facts. But Mr. 
Heisch has been applying the test·of elaborate experiment 
to the theory, and hence the results of these experiment.s 
are of more than ordinary scientific interest. 

All materials except stone are now successfully worked by 
machinery. We do not, of course, mean to say that Btone is 
not so worked to a limited extent, but, in general, hand work 
of this material still maintains itself, against all the innova. 
tions of inventors. 
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KEROSENE MURDER, 

It is a matter of grDwing astonishment that the almost 
daily record of loss of life aud property, through kerosene 
explosions, does not provoke some sort of special legislation 
upon the sale of dangerous flttids vended under different 
names throughout the length and breadth of the land. Pe. 
troleum has proved to be of vast and varied importance in 
the arts, but its more volatile products, have been made the 
instrument of the most 110artless and wicked frauds; and 
these frauds are still daily perpetrated, and their authors ' go 
unhung, tl10Ugh their victims-called iD meet the most hor· 
rible death known to man-constantly increase in number. 

These victims are for the most part women, who, if they 
escape death, are obliged to undergo what is hardly less cruel 
to a young and beautiful woman, disfigurement for life. 

It would seem in this case that t.he pecuniary risks involved 
would stimulate the fire insurance companies to action, 
though the public at large remain indifferent. 

Our readers may recollect the case of Mary Gibson, who, 
only a short time since was burned to death by an explosion, 
of Danforth's (so-caned) "Non.explosive OiL" This same 
rna terial has figured before in other disasters. It..s dangerous 
character was exposed in a former issue of this paper, yet 
still its sale is unblushingly continued. 

'Ve arc now struck with horror at the disaster at Kp.nosha, 
in which the Halliday Hotel was destroyed, seven persons 
burned to death, an�lCr5 fatally injured, the fire originat. 
ing in a kerosene eipfosioll; while from Baltimore comes 
another sad story of the burning to death of a child six 
years old, from the same cause. 

If we chose, we might fill this column with the list of dis
asters which occnrred last year from the explosions of pe
troleum fluids. 

The public ought to know (surely it has beeu often enough 
told) that there is such a thing as safe kerosene,and that the 
dangerous fluids are cither more volatile liquids, or kerosene 
mixe,t wit.h more volatile liquids to increase the profits on 
its sale. 

Most of these mixtur'?S are sold under fanciful names, ami 
are recommended by their manufact.urers as better �han ker· 
osene. Kow, when any manufacturer or dealer makes such 
a recommendation, he utters knowingly a wilful falsehoOlI, 
to cheat innocent customers into buying a spurious dangerous 
article. �o petroleum fluid more volatile than kerosene is a 
safe article felr promiscuous and general use, and the man who 
sells it,is as criminal in so Iloing as a man who should know. 
ingly introduced arsenic into table salt and sell it to his cus
tomers as an improved article. .I"et purchasers beware of 
these fancy names. In nine cases out of ten they are adopted 
as a cloak to cover cheating. 

As to legislation upon this subject, it is perhaps not our 
province to propose measures t.o reach the root of the evil, 
bnt it certainly is a fact that the scoundrels who peddle 
death in the shape of burning fluids, are neither imprisoned 
nor hung. It would seem not a very difficult thing to frame 
a law that should bring to condign punishment such offend. 
e1's. 

_ ..... 
ORGANIC MATTER IN WATER. 

A very interesting paper touching upon a sanitary question 
of the first importance, was recently read before the Chemi. 
cal Society, London, by Charle.s Heisch, of the Middlesex 
Hospital Medical College. Our views have long coincided 
with those of Mr. Heisch and many other chemists, viz., that 
"the deleterious nature of organic matter is dependent upon 
its containing living germs, which grow and set up a fer
mentative action within the body," so that the quantity of 

In his paper, Mr. Heisch says he was first led to a means of 
determining the characteristic properties and appearances of 
such germs by being called on to assist a large manufacturer 
of lemonade, who, some years ago, almost suddenly found it 
impossible to make lemonade that would keep. After a day 
or two it became turbid, and its odor anything but agreeabl··. 
On examining the Uqnid under the microscope, he found i� 
full of small, spherical cells, with, in most cases, a very 
bright nucleus, and after u few days the odor of butyric acid 
was unmistakable. After examining all the materials em

(ployed, he found that the water was in fault. On putting a 
few gra\ns of the purest crystalline sugar he could procure 
into some of the water, it became turbid in a few hours, and 
'the same cells were distinctly to be seen with an one.eighth 
inch object glass; but the butyric odor did not come on for 
some days. This wuter was procured from a deepish well; 
it was hard,and con�ained a considerable amount of nitmtes, 
but not any unusual quantity of Il-mmonia, or unoxidized or· 
ganic matter. On inquiry, he found some digging had been 
going on near the well, and it appeared that some drainage 
must have got in, though at the moment so small in amount 
as to be ha,dly appreciable. When water from the water 
works was substituted, everything got right again. This 
led him to try all the samples of water he could pro�ure in 
the same manner, and in every case where diarrhea or other 
mischief could with any kind of certainty be traced to the 
use of a certain water, when that was treated with sugar 
these same smells made their app�arance, usually within 
twenty-four hours, if the temperature were kept up to be. 
tween 60° and 70°, and plenty of light admitted to t he bottle 
in which the sample was contained. 

During the past year he has been trying what, substances 
contain these particular germs, which are so peculiar as to 
be quite unmistakable wher! the observer is ouce familiar 
with them. By permitting the action of these germs on suo 
gar to go on, they present. uniformly the following appear· 
ances: The cells gradually group together in bunches some
thing like grapes, quite differently from the ordinary yeast 
globules; they next spread ott into strings, with a wall sur· 
rounding and connecting the cells; the original celhvalls 
then seem to break, and leave apparently a tubular sort of 
threads branched together. The strong resemblance of these 
to, if not identity with, the sewage fungus, coupled with the 
almost universal properties of water which produced them, 
led Mr. IIeisch to look to sewage as their source, and he found 
that the smallest quantity of sewage, mixed with a water 
which might be treated with sugar and remain clear and 
sweet for weeks, at once produced these germs, or rather set 
them growing. 'Yater was procured from various sewers, 
and after standing a few days to settle, six drops of clear wa· 
ter were mixed with 10,000 grains of West Middlesex and 
Xew Hiver water. To six ounces of this mixture ten grains 
of pure sugar were added, a like quantity being mixed with 
six ounces of the water wi�hout the sewage. All these sam· 
ples were placed in stoppered bottles in a window, where 
pleuty of light could reach them. The water and sugar reo 
mained clear and sweet. The water with this trace of lIewage 
did the same. The water, sewage, and sugar became turbid, 
in times varying from twenty.four to sixty hours, and exhib
ited the cells and strings before spoken of, and ultimately 
the odor of butyric acid was always perceptible. One drop 
of fresh urine in 10,000 grains of water, a mixture which 
may be kept for weeks without showing any sign of turbidi · 
ty, produced in twenty.four hours, abundance of cells, and in 
forty-eight hours, branGhed strings. 

No other substances tried produced the same result, al· 
though urea, albumen, nitrates, milk, and other substances of 
unstable character, were experimented upon. Some of these 
produced growths of some sort, but none resembled the pecu· 
liar and unmistakable cells and strings referred to. 

Mr. Heisch asserts that filtering the water through the fin. 
est Swedish pllper docs not remove the germs, as on the ad· 
dition of sugar they grow as fast as ever. Boiling for half 
an hour in ml way destroys their vitality. Filtration through 
a good bed of animal charcoal is, as far as he can find at pres· 
ent, effectual in removing them, and if the charcoal be well 
aired from time to time, it retains its power for several 
months; but if the water be passed continually through it 
without this precaution, it soon loses it, and the filtered water 
is as bad as the unfiltered. The softer the water the faster 
the germs grow. 

In conclusion the author remarks, that he does not think 
these germs are t.he only unwholesome kind of organic 
matter that exists in water, or that water containing small 
numbers of them might not sometimes be taken with impu. 
nity; but he regards with great suspicion any water in which 
they exist,even in the smallest number, as they increase and 
multiply with great rapidity. The fact that in multitudes of 
cases increase of health and comfoJ:t has resulted from giv. 
ing up tM use of water in which they could be found, even 
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The general reason for this is, undoubtedly, the abrading 
action upon tools which do their work by scraping, or by 
continuous cutting. Steel tools thus used soon we r out, and 
require a great deal of attention to keep them'in working 
order. There are some kinds of soft stone which may be 

planed or turned by steel tools to advantage; but with the 
harder varieties, chipping with hand tools is the only method 
extensively employed. 

A glance at some of the attempts hitherto made at substi· 
tuting machinery for manual labur in this field, may not be 
unprofitable in this connection. 

One method consists in the employment of a sliding eccen
tric, connected with a bar, iu which a series of chisels is 
fitted; the chisels being made to adapt themselves to the sur· 
face by suitable mechanism, and being forced into the surface 
of the stone by the revolution of the eccentric. 

Another method consists in the employment of rocking 
beams, calTying tools with serrated edges bearing upon the 
surface of the stone to be cut, and acting upon it by virtue 
of the rocking motion of the beams. Disks with serrated. 
edges have also been ut'led, whlch were caused to press upon' 
and roll backward ;;:

.

tfik:rd over the stone, abrading it, 
and reducing it ap . ·1;)': to the form required. Bon 
ing edges not serrit��ifii;; been tried. 

.Another �lan h �t�fL\�iglited cutte:s, actua�d by 
WIper.>, cuttmg �s�1Jt111$ force of thllU' tall. . 

Rotating cutters, ope;at'fu�the principl�'of drills worked 
in gangs, have also been used. To make a long story short, 
it may be said that scarcely any conceivable form of steel 
tool, or method of applying it, has not been tried, but without 
any marked success. 

The introduction of the black diamond,· or carbon points, 
as stone.cuttiug tools, however, seems to re·open the entire 
field again. In this material we have a substance harder 
than the hardest flint, and if properly applied to its work. 
capable of sustaining a vast nmou'nt of wear. It can be ap· 
plied on the principle of eith�r chipping or grinding. Drills 
pointed by it penetrate the' hardest materials with astonish 
ing facility. 

Already several important machines for rock drilling, dress· 
ing millstones, etc., in which these points are employed, 
have been invented, patentp-d, and successfully worked. It 
now remains for some enterprising genius to demonstrate 
that, by t.he use of these points. stone moldings may be cut 
as wood moldings now are, entirely by machinery. 

A description of a new English machine, somewhat enthu· 
siastically praised in the LondQn Builder, will remind our 
readers of many attempts unsuccessfully made in this coun· 
try, ar�d the Builder's encomiums will therefore be received 
with some grains of allowance. 

The ma�'hine is at work at Bsttersea, England. It consists 
of a bed made to travel longitudinally, with a shaft mouuted 
over it for receiving the revolviug cutting or molding head. 
So far, the machinery resembles that used for sawing; the 
head, however, instead of being a plain disk, with cutters, is 
shaped to the profile of the required molding, and has the 
cutt.ers fixed in it according to that outline. The rough block 
being fixed on the bed, which is made to advance while the 
head revolves, the upper face of the stone is cut very nearly 
to the shape of the desired molding; the edges, however, are 
rather blunt, and the surface shows the tool marks. When 
this operation has been performed, a scraping tool, formed 
exactly to the molding, is nxed over the block; and the block 
being made to traverse several times under this scraper, has 
its face finished true and smooth, with sharp, clean edges, 
and the perfect profile required. 

The Builder says that, by this machine,strings and molded 
steps are well worked in a remarkably short time. The cut. 
ters being built up, as it were, can be made to give any required 
outline, and their form is such that they work a considerable 
time without needing grinding. A large amount of work for 
St. Thomas's Hospital has been done by one of these machines. 

The journal referJed to also asserts that great saving of 
money and time is effected by this improvement, and it thinks 
the machinery can scarcely fail to come extensively into use. 

Possibly it may, but we do not share our cotemporary's 
l!opes in regard to it. 

__ f. 
THE ELECTRO DEPOSITION OF COPPER AND BRASS. 

The above is the title of a paper recently read before the 
British Association by \V. H. 'Yalenn. As we cannot give 
place for the whole of this paper in our columns, and as a 
review may be made to contain such portions as are not of 
purely theoretical interest, we shall endeavor to compress 
into the present article the practical information contained 
in it, abstracting perhaps some portions which may be of 
�uch a character:l(sto be only properly given in the language 
of the author. 

The commencement of the paper is devoted to a review of 
Smee's work on Electro.Metallurgy, published in 1851, in so 
far as it relates to the sub ject under di scussion. Much at· 
tention is given by Smee to the electro deposition of copper, 
from acid as well as neutral solutions, and he alludes to the 
cyanide of potassium as a menstruum for dissolving copper 
when articles.of iron'are to be coated with the first·named 
metal; but he omits to notice the evolutions of hydrogen 
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(luring' the depQsitiQn Qf the COppI'f. He alRo gives five 
pages Qf hiR wQrk to. the dillclIsHiQn Qf tlw r(>ductiQn Qf aUQys 
in which, amQng Qther things, he mentiQns that zinc and 
cQPper have been depQsited simultaneQusly by galvanic 
actiQn, aud afterwards anQyed by heat. 

Mr. 'Valenn remarks that Smee was evidently nQt in· 
fQrmed Qf PrQfessor E. Davy's discQveries in 1830 (see" Phil. 
Trans," 1'0.1. cxxi., pp. 147.164) Qr Qf the labQrs Qf M. de 
RQulz in 1841, Qr Qf Mr. C. Walker in 184:3. Certain patented 
inventiQns also. refer to. clectrQ.brassing at this early date, 
e.g., FQntaine MQreau's inventiQn,:N Q. 10,282, A,D, 1844 ; De la 
Salzede's prQcess, No.. 11,878, A.D. 1847; FQntaine MQreau':; 
plan, No.. 12,523, A.D, 1849; Russen & WQQlrich's discQveries 
(>mbQdi('d in No.. 12,1)26, A,D. 1849; and Steelp'M patent, XQ. 
13,216, A.D. 18:10. 

Smee undQubtedly believed that the eVQlutiQn Qf hydrQgen 
gas was evidence Qf the existence Qf the metal in thc nQn· 
reguline fQrm. At the present time, hQwever, it iB weU 
knQwn that there are sQlutiQns which dPPQsit regu]ine metal 
during the CQpiQUS eVQlutiQn Qf hydrQgen, and this generally 
takeR place during the depQsitiQn Qf aUQys. The views Qf 
Smee wiJ] nQt stand the test Qf vigQrQus experiment when 
alkalinc sQlutiQns are emplQyed. 

In regard to. alkaline solutiQns, Mr. Walenn remarkR that 
if firRt principlcs be cQnsulted, it wiJ] appear that, in alka. 
line sQlutiQns, the prQneness to. eVQlve hydrQgen gaR during 
depQsitiQn, arises frQm the jQint actiQl'. Qf two. CaUEI'E, Qne 
electrical, classified as fluch by Mr. Smee, thl' Qther dwmi. 
cal. The electrical cau�e is the smaH quantity Qf metal in 
sQlutiQn in CQmpariRQn to. the electric PQwe'r emplQye'd; t.his 
cause can be le8sened Qr remo�,�ing a sQlutiQn that 
cQntains a gr(>lltPf perccntag1 Qf �t",l titan that usually 
emplQyed. The chemical cllflSe .�s .t� IlsPQsitiQn Qf th(' 
metal Qf the alkali to. go. to. the negati''e pOltl alQng with thc 
heavy metal Qr m(·t;h, and thus, by being electrQ.depQsited 
fQr an infinitely �maH space Qf time in CQntact with them, 
decQmpQ�ing the water, thereby getting Qxidized and setting 
frec the hydrQgen a� a secQndary effl'ct; tIl is cause can be 
(·radicated by prQviding in exc('ss a decQmpQsable cQmpQund 
radical that wiJ] take a cl'rtain amQunt of cQmhined Qxygl'll 
with it to. the cathQde, and thus, when decQmpQSI'd, wiJ] 
enable the hydrQg!'n t.hat WQuld Qt.1H'rwise he eVQlved to he 
oxidized into. wat('r. 

In the case Qf bras�, a sQlutiQn cQntaining the cyanides Qf 
the cQmpQnent metals di�RQlved in excess 0.( PQtassic cyan. 
i�� possesses the remarkable prQperty Qf furnishing the 
(�pper and zinc to. the cathQde in such a fQrm that, during 
during depQsitiQn, they unite and fQrm a true allQy; this 
tendency to. fQrm a true aHQy i� increased by the presence Qf 
a salt Qf ammQnium, fQr in cQnnectiQn with cQPper the gas 
that WQuld Qtherwise be given Qff is replaced by metal, this 
result being secQndary, and, in so. far, a chemical reactiQn. 
It is usually deemed sufficient to. charge the sQlvent sQlutiQn 
(the PQtassic cyanide and ammQniacal salt sQlutiQn) with 
brass by electrolysis, but this wiJ] he fQund Qn trial to. eVQlve 
gas, and to. be Qnly workable lJY two. GrQve's cell�. The 
aut.hQr finds that. it is practicaHy seryiceahle to. add t.Q a SQlu. 
tiQn that is charged with nQt le�R than two. Qunces Qf urass 
per gaUo.n, as much Qf thc mct.a11ic cyanides as it wiJ] take 
up, and then it will pro.bably take stiJ] mo.re o.f the cQPper 
and zinc o.xides respectively. Sho.uld this treatment no.t 
perfectly prevent the eVQlutiQn Qf gas, the ILmmQnide Qf CQP' 
per is added-abQut two. Qr three QUllCC� per gaUQn. 

In treating the ordinary cyanide cQPper so.lutililn fQr the 
preventiQn o.f the evo.lutio.n o.f hydrQgen, the zinc cyanides 
and o.xides, mentiQned in the instance Qf the brass sQlutio.n, 
are ll.'ft o.ut. When the eVQlutiQn o.f hydro.gen gas has been 
�to.Pped by the means abo.ve set fQrth, a single Smee's ceH 
is 8ufiicient to. depQsit the aUo.y, thus shQwing t.hat an in· 
tense vo.ltaic current is nQt absQlutely necessary, but that 
the pro.cess requires a certain cQnditiQn o.f sQlutiQn to. give a 
perfect result. 

The autho.r prefers to. use a menstruum co.ntaining PQtaHsic 
cyanide and neutral ammo.nium tartrate in equal parts, and 
dis�Qlved in five times their weight Qf water, to. dissQlve the 
brass in. This is then treate.d, as explained abQve, to. pre· 
vpnt the evo.lutiQn Qf hydrQgen. This sQlutiQn is emplQyed 
in co.njunctio.n with heat, and a single MaynQo.th ceU Qr a 
magnf't.Q.electric machine Qf suit.able Po.wer. It has been 
fo.und. with SQme electro..brassing sQlutiQns, difficult to. de· 
PQ�it continuQusly a given quality o.f brp.ss; with this So.lu· 
tiQn, the regulatiQn Qf the proPo.rtio.ns o.f co.Pper and zinc in 
the aUo.y is made by altering the heat acco.rdingly. If the 
solutiQn be kept uniform, as sho.wn by a ready test, it is very 
ea�y to. depo.sit a given aHo.y at aU times. 

In co.ating wro.ught Qr cast·iro.n work, it. is o.ften advisable 
to. CQat with cQPper priQr to electro..brassing; the alkaline 
bath �hQuld be emplo.yedat abo.ve the temperature o.f the air, 
!'o.metimes 160" Fah.; this metho.d o.f wo.rking pro.mo.tes the 
",(Intact Qf thc cQating. The article sho.uld be we]] cleaned, 
110 as to have a meta11ic appearance, with a pickle o.f weak 
sulphuric add, Rcrubbed with sharp sand, washed, scrubbed 
with a PQrtiQn o.f the depQsiting solutio.n, and then placed in 
the dt'PQsiting trQugh. The electrical connectiQns may then 
he made, and the co.ating a]]Qwed to. fo.rm fQr two hQurs Qr 
mQrp. 'Vhen a sufficient thickness had been o.btained, the 
article iR washed, and dried in ho.t mahQgany sawdu�t. The 
"tarnishing" Qf the cQating increases its beauty, and do.es 
nQt impair the article, fQr the tarnish is no.t cQrro.sive rust, 
Ji]w the Qxide Qf irQn, but is a prGtective film. Two. hQurs' 
mating wiJ] l)rQtect frQm rust in Qrdinary indQo.r wQrk, but 
the be�t pro.tectiQn frQm rust (and this is serviceable even in 
.damp air) is to. give two. ho.urs' coating in an alkaline bath, 
and then let the article remain all night in an,ordinary acid 
�ulphatc o.f co.Ppcr bath. If desired, a brass coating may be 
giVI'U Qver the last.ment.io.ned ',QPper rQating'. By �uitahle 

mechanical arrangements, the articles in tho acid bfLth , and 
the disl'Qlying plate� therein, may be mQved-preferably by 
a tQ·and·frQ mQvement-during depQsitiQn. This treatment 
shQrten� the time Qf the depQsit, and makes the depQsit uni. 
fQrm. 

The uses to. which electrQ.brassing may be applied have 
yet. to. be greatly develQped; amQng the rest may be men· 
tiQned: the preventiQn of rust; the giving Qf an imprQved 
printing surface to. type and electrQ.types; cQating the PQles 
Qf electrQ.magnets fQr the pre\'entiQn Qf the "residual 
charge" therein; cQvering rams, plungers, pistQn rQds, rQU
er�, etc., with an adhesive and endurable cQating ; also. lining 
cylinders, pumps, and irQn vessels with cQPper Qr urass. 
The applicatiQn Qf the prQce�ses that have been described to. 
many purposes Qf Qrdinary life, such as railings, architec· 
tural Qrnaments, etc., wiJ] exemplify the gQQd results to. be 
Qbt ained by the uniQn Qf the strength Qf irQn wit.h thc heauty 
Qf cQPper Qr hrass, 

------......... ��, ..... ------
THE USES OF APATITE. 

SineI' the diRcQyery Qf phQsphate Qf lime in So.uth Caro· 
Hna. con�iderable attentiQn has been heslQwe,d u'PQn the im· 
PQrtance Qf wQrking aU Rimilar dCPQsits that may bl' fQund 
in any part Qf the cQuntry, and much inquiry has b('('n made 
in cQnst;quence fQr mines o.f apatite, Qr mineral phQRphate Qf 
lime. 'Ye understand that this mineral has bepn fQUlld in 
the ncighl1QrhQQd QrCrQwn PQint.. in this State, also. at SQme 
PQint Qn tho HudsQn, and quite extenRiyt'ly in Canada. As 
it iR likply t.Q hf'cQm(' an impQrtant. articlf' Qf CQmmercl', we 
prQPQs(' t.o give 80mI' aCCQunt Qf its prQPf'rtics and U8(>R. In 
its crystaUitw fQrm, t.he mitll'ral clQsely rpscmbl"s the lwryl, 
or emprald; so. slight is the diflprencc that minpralQgist� 
have bef'n cQmtantly decf'h'ed hy it,llnd it early rpceivec1 thc 
name" apatite" fro.m a Orepk wQrd signifying u to. deceive:' 
It Qccurs'QccasiQnally Qn Qur island Qf X ew YQrk, in six·sided 
prisms, and we hear that it has also. h()pn met with massive, 
and in cQnsiderable quantity. It is Qne Qf Qur mQst valuable 
rQcks, very little knQwn to. unprQf('ssional men, and yct capa· 
ble Qf extensh'e lI�e in agricultur., and the arts. It Occurs 
in altered crYRta11ine rQcks, espl'cia]]y in granular limestQne, 
and Ql"eF Qf tin, irQn. and Qtlwl' metals, and with "neiss, syenite, 
and mil-a rQl>ks. 'rhe cQ1Qr is nQt always the same, but the 
prevailing shade i� gre(>n; we have also. hlu(>, grayish green, 
grayish white, and brQwn. 

The Canada deposit is an extensive bed ten feet. bro.ad, 
three feet o.f which are pure, sea-green apatite. At Cro.wn 
PQint., t.he depQsit is fibro.u�; in Nl'w Jersey, shafts have been 
sunk, and the apatite bro.ught Qut in masses weighing o.cca· 
siQnaUy 200 PQunds. 

The co.mpQsitiQn o.f :lpati!.e varies almo�t as much as its 
cQ1Qr, but it is essentiaUy cQmpo.sed Qf phQsphQric acid, 42'00; 
lime, 54'00; fl.uo.l'ine, chlo.rine, etc" 4'00. Many �pecimens, 
ho.wever, do. no.t liave mQre than 90 per cent Qf pho.sphate o.f 
lime. The Qccurrence Qf phQsphQrus in assQciatio.n with iro.n 
renders the Qre useless fQr metallurgical purpQses, but. if the 
apatite be in sufficient quantity, it might be wQrked for suo 
perphQHphates and fertilizer�. 

The uses Qf apatitc are nQt many, but they are impQrtant. 
It 1m!; bcen prQPQst'd and used as a substitute fQJ" bo.nc ash , 
and in the manufacture o.f PQrcolain and milk glass, and in 
England, the apatite frQm RstretlJaduru is taken fQr this pur· 
PQse. 

In the mauufacture Qf pho.HphQrus, the pulverized mineral 
is mixed with twicc its weight o.f silica, in the fQrm Qf sand 
Qr gro.und qUl�rtz, aud 25 pel" cent. o.f charco.al, in a clo.sed 
yes�el, Qr peculiarly co.nstructed furnace, and the who.le heat· 
ed to. apprQaching whit,e heat. The phQsphate o.f lime ·is de· 
co.mpo.sed, and 8ilicate o.f lime produced, and t.he phosphQric 
acid is reduced by the charcQal to the vapor Qf phQsphQrus, 
which passes into. prQper co.o.lers, where it is co.ndensed. The 
latest imprQvement is to. add SQme soda to. the qua!tz, thus 
prQducing a si1ic�te Qf lime and sQda, which is mQre readily 
fusible and mQre easily handled thHll the simple silicate. 

The o.peratiQn is carried Qn in France in sQmething like a 
blast furnace, llnd is made cQntinual by feeding with alter· 
natc layers Qf o.re and fuel. In England, a native phQsphate 
fro.m the 'Vest Indics, caUed sOlubrerite, is sQmewhat used 
in the manufacture o.f phQsphQrus; and as this material, to.· 
gether with the SQuth CarQlina del)o.sits and the mines Qf 
apatite Qf Canada, is much nearer us, we o.ught to. make an 
effQrt to. intrQduce thts industry amo.ng Qurselves. At the 
present time, wry little, if any, phQsphQrus is made in this 
co.untry. 

The acid phQsphate Qf lime can be made, accQrding to. 
HQrsfQrd's patt'nt, fro.m native pho.sphates. Thc mineral 
phQsphate is disso.lved in nitric acid, o.f specific gravity 1'23, 
in the pro.PQrtio.n o.f two. nitric acid, by weight, to. three Qf 
phQsphate o.f lime; and to. the filtered sQlutiQn is added two. 
parts, by wdght, Qf Qil o.f vitriQl, diluted wit.h water, fo.r the 
purpQse Qf remQving the lime and o.tlH'r impurities. This 
prQc(,8s fUlUishes tht' acid pho.sphate of lime in �uperiQr 
conditiQn, fQr medicinal and culinary purPQses. 

This use Qf apatite alQne Wo.uld be o.f the utmQst impQr. 
tance, CQuld it be carried QUt. eco.no.micaUy and o.n a large 
scale, as chemistry has intrQduced no. cQmpo.und Qf greater 
value in medicine and in fo.Qd than Horsford's acid pho.sphate. 
But the u�e to. which pho.Rpho.rus has been applied mQre ex· 
tensively than to. any Qther, is in the manufacture o.f a fertil. 
izer knQwn as the superpho.sphate o.f lime. The manufac· 
ture o.f this article is cla'ried o.n in England and Canada, and 
in so.me parts o.f the United States, and is Qf. the ut.mQst im· 
Po.rtance to. o.ur agriculture. 

Vve find in the ,11?nerican Ghe?ni8t, fo.r February, an article 
by Mr. Go.rdo.n Bro.o.me,.giving the methods emplo.yed i n  
Canada fQr the manufacture o.f superpho.sphates fro.m apa 
tit·c. 'fh(' mineral i s  gro.und by an "n�ine of fift.een hOTAe 
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PQWN, wltich lLlso turns the agitatQrs dudug the treat.ment 
Qf the mineral by acid, and supplies �team to. the stdphllric 
acid chambers adjacent to. the mill. After the apatite is WeU 
pulverized, it is thQrQughly mixed with Qil Qf vitriQl Qf the 
strength knQwn as pan acid, in a �uitable vat Qr tub, where 
it is thQrQughly agitated until the cQnversiQn is deemed to. 
be cQmplet.e. The pasty mass is aUQwed to. HQW Qut Qf tlH
bQttQm Qf the CQnverter QYer thefiQQr, where it �OQn becQmes 
sufficiently dry to. be fit fQr transPQrtatiQn in barrels. each 
cQntaining abQut 286 PQunds. It is, in this cQnditiQn, Qnly 
suit.ed fQr agricultural purpQses, as it i,: very impure. Tn II, 
sample analyzed by Mr. BrQQme, there were fQund: Super. 
phQsphate Qf lime, 20·;.J3; sulphate Qf lime (gypsum), ,,3'84; 
water, 5'50; Qther cQnstituents, 10'33. The soluhle phQR' 
phQric acid amQunted to. 12'133 per cent.. 

It is evident that this manufact.ure cannQt b(· ('arried Qn 
prQfitably unless the same �stablishment mannfa(>t.ur(,R its 
QWU sulphuric acid. As plm acid can be uRed, the expf\l1M' of 
cQncentratin,(1' in glass or platinum vesselR is �aye(t, ann tlH' 
CQst Qf packing and t.ran�portatiQn aYQided. 

There iR one seriQus diJijculty enCQunter('d in t.he fumeR Qf 
hydrQt1uQric acid that rQme Qff during the digeRtiQn Qf the 
mincraL These Rrf' very �ufrQcating and dang('rQu�, and it 
WQuld be a yaluahle improyem!'nt if tiwy CQuid bp cQndenspd 
and mad!' use Qf in thc artR. This is dQne ",herl' fluQr �par 
is emplQyed as a Jiux in hlaRt furnaces, and impQrtant appli. 
catiQns arl' marie Qf the add thu.q eCQnQmized. 

In ('QnntrieR wlwre hydrQchlQric I\cid is vcry abundant and 
clu'ap, it is F,uhRt.itut.ed fQr Rulphuric add in the dccompQ�i. 
fion of apatit!'; hut. the r('sulting chlQride Qf calcium absQrbR 
wat.pr 1'0 rapidly, and kN'ps the mass 1'0. w(>t., that it is diffi· 
cult t.Q handle, and 0. l�(>ct.iQnable in evPfY way. Manufar'
tumr� Qf artificial fertilizers �Oml'ttmeR remedy t.his I'yil by 
mixing variQus rl,fuse animal matt!'rs with the mas�_ and 
tiwn drying it, and at the same time adding to. its yahw. 

The dlief impQrtance Qf apatit.e i� as a manure uPQn onr 
crQPs. The strength Qf lands in the Eastern States has d!'· 
teriQrated EO much that few crQPs can be prQfitably raised 
uPQn thpm, and it is becQming a �eriQus questiQn to. decid(, 
what fertilizers are best adapted to. remedy the evil. There 
s('ems to. be no. dQubt t.hat the phQsphates are amQng the best 
enrichers Qf SQil, and it is, t.herefQre, important to. have this 
industry mQre fuUy develQped. To. sum up the caRe fQr apa· 
tite, it wiJ] be seen t.hat it has t.he fQUQwing impQrtant. uses; 

1. In the manufacture Qf p�QsphQrus. 
2. Add phQsphate Qf lime. 
3. SuperphQsphate Qf lime fQr manure. 
4. Manufacture Qf PQrcelain. 
fl. Manufacture Qf milk glass. 
G. IIydrQfl.uQric acid, as an incident.al prQduct. 

---.-
THE AVERAGE CITY DWELLING HOUSE. 

'l'he aVll'l'age city dwe11ing hQuse Qf 1871 is nQt what it 
Qught to. be, when co.ntrasted with the vast imprQvements 
made in aU o.ther departtuentH o.f cQnst.ructiQn. Built to. 
make a8 much 8hQW as Po.ssible with the least. expenditure, 
it is a delu�iQn to. the inexperienccd buyer. and a snal"e to. th!' 
tenant, who. ]mH nQt yet learned the defects that a year Qr 
two. Qf use wiJ] be �urc to. develQP. 

A yQung couple heginning their experience in ho.uae hunt· 
ing and hOll8e keeping, after spending a week o.r two. in dis· 
cQuraging search, ut lu,�t find a tenement which seems adapt· 
ed to. their wants, at a rent. which dQc8 nQt, perhaps, greatly 
exceed what they can afford to. pay; Qr the ho.use is, perhaps, 
purchased at what seems a reasQnablc price. The hQuse iR 
prettily painted, the wa]]s are clean, white, and unbrQken 
(beiug new), the mQdern imprQvements-including bath rQo.m, 
water clo.sets, and gas fixtures-are seemingly cQuvenient 
lind �ubstantial, and the cQurtyard is laid o.ut with so.me sho.W 
o.f taste. But ere lQilg the wa]]s sho.W ug ly ;eams and cracks; 
the dQor8 shrink inco.ntinently; the water fixtures Qbstinately 
refuse to. be kept in Qrder ; the fl.Qor planking begins to. creak, 
and the entire structure shQWS decided evidences o.f weak 
co.nstitutio.n. 

The bQiler which supplies hQt water t.Q the bath begins t o.  
develQP trQubleso.me leaks. The plumber is caUf'd to. the 
rescue, and lo.ads it with unsightly heaps o.f so.lder, which 
might almo.st be silver at the priceR charged. It is astQnisJot· 
iug ho.W the specific gravity Qf so.lder ill('r('ase� in thi� SQrt 
o.f patching. 

Then, by and hy, the water is drawn Qff, and the go.ddesll 
o.f t.he kitchen, t]uQugh ignQrance o.r neglect, lets the bo.ill'r 
co.llapse. The plumber is again caHnd, who. gives t.he co.m· 
fQrting informatio.n that its thinness wiJ] nQt. permit it to. lIP 
re.rQlled, at an expensl� o.f ten Qr twelve dQUars, hut that it 
is, and always was, a shabby affair. and if the luxury Qf warm 
bathing be cQntinued, it must be at the ('xpense Qf fQrty o.r 
fifty dQl1ar� fo.r a new bQiler. 

'Yinter eQmes, and a ne'v difficulty is experienced with the 
water pipes. Relying uPQn the fact that thf'�e are carried 
up between two. buildings and inclQsed in the waHs,it is sup· 
Po.sed they canno.t freeze; but they do freeze, and hurst; and 
wa]]s, carpets, and furniture are injured, if nQt ruined, by the 
Ho.o.d. Again the plumber i s caHed. Yo.U can find plumber'S 
shQPs as plenty as drug sto.res. No. wo.nlier; there is plenty 
o.f business go.ing. The plumber is all �miles. He pro.ceeds 
to. demo.lish the plastering to. reach the pipes, so. that in addi· 
tiQn to. the damage by water, there is the damage by limf'. 
dust. His labors completed, and his nQt smaH biJ] �ettled, 
the plasterer fQ]]o.w�, careful no.t to. let his work be speedily 
fo.rgo.tten, by bespattering with mo.rtar every available SPQt 
o.f flo.o.r and paint uPo.n which hi� mark can be left. 

Why water pipe� sho.uld be placed under the plastering i R  
a; my�tery t o.  u s ,  especially a �  they �eem artfu]]y co.ntrived to. 
give as much tro.uble as Po.ssible to. the inhabitants o.f the 
average eity dWf'llinl!' ho.u�f'. 
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