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'IKE BITE 01' 'IKE GBE&'r OW YOU EXlIlBmOlf. Unfortunately, however, these confident Btatements involve 

The location of the buildings for the New York Exhibition several hypotheses which sadly lack confirmation. The germs 
of 1888 is just now the subject oi' much discussion. Though themselves are hypothetical. We have no positive proof of 
many con1Ucting interests are involved it is obvious that the their existence as living organisms; still less proof that frost 
question must be determined by a few paramount conditions. kills them. It is true that an undetermined something, un-

Whatever local advantages may be offered by any or all of der favorable conditions not wholly understood, suffices to 
the suburban sites proposed, the single condition that the Ex- propagate the disease. It is true also that yellow fever epi­
hibition must be easily and quickly accessible to the IQillion demics in this country are stopped by cold weather. Yet, 
people on New York Island, on foot as well as by horse or while the fever is not apt to rage in any locality during two 
steam conveyance, should compel the selection of a. site on successive seasons, except in the tropics, the proof that frost 
the island and not above Central Park. is the arresting agent, and that it is able to put an end to the 

Accessibility by water from the surrounding cities, and disease permanently (or until it is reimported)is very far from 
convenience in handling materials as well as passengers, re- satisfactory. It is no uncommon thing for refugees from One copy one year, postage InclUded .................................. 13 !l0 

C)IW copy. sl.l: moutns, »08taj{e Included .......................... ... 1 80 , quire that the site chosen should bt near the water; the North fever districts to return to their homes weeks after frost has 
Jl!I�'�r�:r� ��'i:' :r'Plvg�n:'��A=��I�� c:&�:t River front offering by far the greater advantages. set in, and then sicken and die of yellow fever. It is even 
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d
�f the 8UPPLEKEn IMlnt to one As any money contributed by the city and State should be asserted, on fair authority, that cases of sickness, which no 

adoiress on receipt ot 10 cents. put into a permanent building (as was done at Philadelphia) one would hesitate to pronounce yellow fever during the Remit by postal order. Addre •• 
MUNN '" CO., 81 ParI< Ro". Ne .. Yorl<. the chosen location must comprise, in part at least, lands summer season, have occurred repeatedly during the past 

The Sclentlftc American Supplemen1 suitable for permanent occupancy by public buildings, and winter in towns along the lower Mississippi; yet there has 
18 a dl8tlnct paper from the SOIBNTrrtO bEmOAN. THE 8UPPLEMENT if possible already belonging to the city. been no lack of severe frost in that region. I. '.9ued .. eekly. Every number dDntalno 16 octavo page., with handsome I cove •. unltorm In size with SOIBNTII'IOAMBRICAN. Terms ot suhscrlptlon The temporary structures must be near the permanent The recent outbreak of yellow fever on the United States ror SUPPLBM�NT. $5.00 a year, postage paid, to subscribers. 81D1de copies 

I 
.. . 10 cents. Sold by all news dealers tlirougho ut the coun�ry. bwldings, and lD a place suitable for the wholesome housing Steamer Plymouth, after spending the winter at Boston, and Combined \l.1I,e8. -The SCIB"TII'IC AIlBRICAN and 8UPPLEMENT d • . .. . . . . .  . 

:�lIe�t�g�e�d�:l.;',!'�iJ:>..:.?=.tfr':;.�� ��.- doIlan. Both an accommodatlOn of vast multitudes. In all probabdlty I beIDg subJected to freezIDg and fumlgatlOn, comphcates the 
�he lI&test � to remit Is by draft, postal order, or � letter. �he sites of such buildings must also be public land, since the I matter still more. The Plymouth cume to Boston last fall, Address M���:���31 ::::::. �or1 E4Ulon. 

ell�e11trise could not afford to pay rent, and private citizens I from a cruise among the West Indies, with yellow fever on 
8 are not likely to contribute private property for such uses board. The vessel was free from the disease during the win-

lo;re,:I,Y::ii�[��c��':ua.:�th� E�rn���':�n�I��':,1 �:v.��.rr::d without remuneration. ! ter; and if there is any truth in the theory that frost is fata! 
���t:s \u"at�t fr:.t':,:� p��':��e�l:l�rr:�:s: o�l�h!��[E�h��� Where can such a situation be found? The proiectors ! to yellow fever, no cases should have occurred on that vessel AMKR[O�)'f, .. Ith Its splendid engl'&vlnP and Taluable Intormatlon: (2.) • , Comme...,.... . trade, and manutacturlng announcement. of lead\D1f houses. of the Exhibition have pitched upon the lower part of, without reinfection. Yet as soon as the steamer, which left Terms tor Export Edition, $5.00 8 year, sent prepaid to any part 'of the I :,o��n�IDfoI:ecr.l'lr:"�ece.:�� h� �..:..�t�.r��.r.::.c:.. �weJi"s;JJ:�:r�� Central Park, against the invasion of which the press I Boston March 15. had arrived in southern waters (about 300 
nouncements published In this edition at a very moderat e cost. and the public have very forcibly protested. It is true �hat ' miles southeast of the Bermudas) fever broke out and the 'rhe SCI B"TU'IC AMmUCAN Export Edition has a lal'l{8 guaranteed cIrcu- ' 
latlon In all commerclalt:laoea throughout the world. Addre ... M DNN" the necessary damage to the park might not be so great as I steamer was forced to return. But one stop had been made CO .. 3'1 Park Ro'" Ne .. orl<. many fear; possibly the use of the Ball Ground and the at St. Georges, Bermuda, where there has been no yellow 
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Green (west of the Mall) might result in no permanent cur- fever for several years. 
tailment of those open spaces, and no injury except to the If the infection of yellow fever can withstand the winter 
turf, which could soon be replaced. Nevertheless any inva- climate of Boston, why should it not that of Memphis or 
sion of the city's too limited breathing space, even tempo- New Orleans? If it can, the importation of the disease is 
rariJy or for the most laudable purpose, should be depre- not necessary to start an epidemic next summer, in which 
cated. From an artistic point of view the park would make case the moet thorough refrigeration of incoming vessels will 
an admirable setting for the Exhibition buildings; but the not suffice to stay the plague. 
cost WOUld, at the least, be altogether too great. There is another objection to the spending of so much 

The city has already set apart for a museum and zoologi- money on an experimental vessel. If refrigeration should 
cal garden the sixteen-acre area bounded by 8th and 9th prove adequate for the disinfection of yellow fever ships, one 
avenues and 78th and 81st streets, and known as Manhattan I refrigerating vessel will scarcely begin to do the work re­
Square. The plan of a magnificent �tructure there has : quired in all our southern ports; twenty would be none too 
already been perfected, and one wing built, making, so far 1 many. And why should a special steel ship be constructed 
as it goes, the best planned museum building in the world. to carry the simple apparatus needed for the production of 
The money contributed for a permanent building by the city I cold? Any existing river steamer or fair sized tugboat would 
and Stute of New York could be used in completing the cen- suffice for that purpose; and the '200,000 appropriated 
tral cross of this museum building. The rest of the plan would fit up and charter a large number of such small ves 
might be developed as one story temporary buildings, giving, sels, each provided with all the machinery needed to refrige­
with the main building, 16 acres of exhibition space. Tem- rate the hold of any vessel, should the experiment sustain 
porary structures covering 40 or 50 acres more will be re- the projector's theory. While two hundred thousand, or two 
quired for the pmposes of the Exhibition. hundred million, dollars would not be too much to pay for 

Instead of going into the park for sites for these buildings I preventing an epidemic of yellow fever next summer, it is 
why could not the city utilize therefor the now unused road- altogether too much to pay for an experiment which could 
ways between Manhattan Square and the river. comprising I be made for a tenth of the money, especially when there is a 
four broad avenues intersected by cross streets at right' possibility that the wasted funds may be sorely needed in the 

'rBE IICIElfTIFIC ADRICAlf SUPPLEJ[Eft angles, all as yet unoccupied, and all graded, paved, lighted, practical application of the methods, the efficiency of which 
No. :1.78. and drained by the city at enormous cost? A more conve- the experiment is expected to confirm. 

Por 1he Week en4lne Aprll 28, 1879. nient and wholesome situation for a great fair could not be ....... 
PrIce 10 cents. For sale by all neW'84ealen. found. The river front would accommodate all the shipping THE AUBT1lALIAlf EXlIlBITIOlfB. 

Y. ENGINEERING AND MECHANICS.-Romau's Hand Car. 1 !\pre. of the Atlantic coast. The Hudson River Railway and the The occurrence of two great Exhibitions in Australia, The Ohio River Barge System. . . . Iron aud Steel at Paris. Report ot Mr. J. D. MOWELL, A"'lstant two elevated roads traverse the reglon already, and could within a year of each other, IS ID some respects unfortunate; Commissioner'" the Pari. Exhibition. . . . . . . . The Atlantlo and Paciflo Interoceanic Canal. A revie .. ot the varl- easily be made to furnIsh qUick and comfortable conveyance 
I 

yet it may prove an ad vantage to exhibitors from thiS coun-
����ute8 proposed, .. Ith estimates of cost ByFREDEIUCKM. KEL- for 800,000 visitors a day, in addition to the almost limitless try and Europe, since it will be comparatively easy to n. �!'i��:��GY.-Steel Welding. By SERGIUS KERN, M. E., 8t' l facilities afforded by the river. transfer exhibits from the one to the other, and thus save 
D��:� =tl::ry :jtn��eJ;:r:.s c�t��ltIWtilh���1:':al;r��fe�our The crossing of 9th avenue by the Boulevard at 64th street the double ocean transit that would be required were the 
li!g�ul::;:..!� l�: t�en�:�a��':n��t :r"'1""il��(�:::. Professor RUey's would furnish an ample site for a vast building in the form two Exhibitions more widely separated in time. Had 

Clean �hoto-Pjates. F. A. Bridge's mell!od ot cleaning used plate.. of a St Andrew's cross' the J'unction of the Boulevard with Victoria and New South Wales united in a common exhibi-La.ntern Slides and Transparencies. Ho .. to make and mount them. ' , 
B���.!'�to� �r���Stil>te of Indigo. By M. V.AN !.AER. Description 10th avenue another site, equally good. Between 78th and tion, the display might have been grander, though it may well 
otI:������ reftl;'.regt��t��:��· 1 8gure. Messrs. Dohson '" Barlo .. 's 86th streets the Bou1evard runs midway between 10th and I be doubted whether the commercial effect would have been 

m.M:�\lI8�Rlc!TY AND ASTRONOMY.-Dr. s. M. Plush's Battery 11th avenues. The three avenues with the cross streets so valuable. It must be remembered that Sydney and Mel-
Cell. A usetnl modlflc�tlon of the Calland battAry. would anywhere in this neighborhood furnish sites for Ex- I bourne are capitals of states together as large as France and Fahrlg's Ne .. Compo.ltlon for Eleotrlc LUrhtl!lK. . .. ' • •  . • . ' . 1!I1ectric Chronol(rllph for Stearn BoUers. 'For \DdI eating at a distance hlbltlon buildtngs SUrpassIDg ID magmtude any ever dreamed I Germany, and soon to be as populous; and tn the absence of the level ot ... ater In boUers. lllgure. . .

• • • • The Nebul r Theory. A lecture by Prot. Benjamin Peirce, of Bar- of hItherto. . means of commumcatlon but few In eIther colony would be ..ro. traclnlf the genesis ot snns and planets, tlie relations of comets . •  • • . . . and shooting staro to other members ot the solar system, the source ot The diversIon of the pI asure drivIDg on the Boulevard to reached by an exposItion at the capItal of the other. th..t:I'!�;�:-�i'����Tt�:a:ot"&��:c1Contlnued from 8UPPLEIlENT 9th or 11th avenue for a mile or so-the only inconvep.ience Though the smaller city, Sydney, has boldly taken the lead 
N�a:��o. What he did for science, and the circumstances ot his trial likely to accrue from the temporary occupation of the streets in inviting the world to compete for her trade, and will 

IV.a83:�'W&.mi'�t��h�9���Y8f��:I��eOi!��e���'6�lIo ACId. named by Exhibition buildings-would be as nothing com- open the first world's fair south of the equator in September �::. t:�::,,�e and Methylated Tolnldlnes, and on the dyes derived pared with the evils and inconveniences sure to attend an in- next, Melbourne follows in October, 1880. Like every 
X����n3§ ��I'i\'1;��fA����et,rt:'; �ll:e ot the manu- vasion of Central Park. And the absence of immediate park other public work in New South Wales, the Sydney Exhibi­

tBj!�':�:e ���,:. Iy �::,r:::fc!lTo:Et:;\t':;�ehestel' IJterary and surroundings to the buildings would be no serious objection I tion is a government undertaking, and a large sum of money 
Phllo90phlcal SOCiety, detl\lll'lg tbe reanlta ot a cbemlcal e:mmlnatloD to the proposed site for the fair since it would be but a step has been voted for carrying it out. The building is well ad-ot Japanese lacquer or .. Urushl." made 1n the laboratOI'l.. ot Tol<\o ' 
Unlverslt!,; Ja,pan. Phllcsophloal 80cIeg ot Glasco... Beport on from Manhattan Square into the park opposite the Lake and vauced, and France and England have asked for more space papers re ..... be 0 .... the Chemlc,,1 �ectlon, Fehruary 10. • • A Ne .. Method ot Mea.urlng the Chemical Intensltyot the Solar the Ramble. than can be allowed. For Amencan exhibitors there has Ray .. 1 flgure. A �aperread by Dr. Leeds hefore the Anierlcan Chem1- • . osl "oolety.-The l'enaclty ot Btsrch. By GEORGBWBBWELL, F.I.C., The streets proposed to be occupied are of ample WIdth for been reserved 30,000 square feet on the door of the maID 
FJ;J·6.nalYSIs and Alipl'ratus. Paper by J. W. THOMAS, Chemical Exhibition buildings; the Boulevard is 150 feet wide, the building, and half as much more for machinery. Already a 
fi:��;,�ndon. Brown s CentdtnPl Apparatus tor l'1uttJ1II& Ques, avenues 100 feet, and the cross streets from 60 to 100 feet. considerable quantity of exhibits has been shipped from 

V. ARC%�g'f.g�l��nl8�a\�I�f�WR-:i.¥; ��¥o\Y.-AJooh_lOlflca\ .... , • • • this port, and there is reason to hope that the United States 
���l

l
����IP6�1I8 Tennessee. By F. w. PtlTIUM (contlnued from l'BOB'r Alm YELLOW I'EVEll. will be creditably represented. It is proper to add that, 

ahT�e
(�����oR=¥ 8je:.e:���i.:���:n�NM %tt:;r�:t,; On the theory that yellow fever is propagated by germs with the exception of freightage, exhibitors will have no 

g����f�<:,'::e:.... Ie matter, and the ondltlons under .. hlch oOel which cannot withstand a freezing temperature, the United charges or commissions of any sort to pay. The space pro­bii't .. ��b�. H������lts and characterlatlcs ota pet robin described States Senate has passed a bill appropriating t2OO,OOO for vided is free. 
A Nle .. Enemy .. '!� the Grapevine, '_1Igure1. The lite hIetory ot Ino the constrnction of a steel refrigerating ship to disinfect the The foundation of the Melbourne Exhibition was lald procr s amlJe lop __ , the moth .. hich lately IJlTll4ed the l'lDeyards of A�rlAa and Hnngary. holds and cargoes of vessels coming from infected ports. February 19 The building is to stand in the center of a �e natomy of the Male Chlmpansee. ' .  Culture of tlie 0a11a 

�
ll .-Plants ot Anclent �. The pro]' ectors of this plan of disinfection claim that no large public park-Carlton Gardens-on the highest land 1D Italian Precautions nst tbe Pby11ol<era •• . . . VI. MB rEOROLOG Y _-T e Ne .. OblMlrv'tory OD tbe Pic dn MIdi, ottbe mere experiment is contemplated. The project, they say, is the city, and is to cover seven acres; the wlIole ExhIbItion PYrenees. Fig 1. vie .. olthe observatory and Its snrround\np. FIg. • •  T fi b 'ld' 2, tlrst tloor pIan and section of the observatory. sure to succeed since artificial refrigeration is a SImple and will occupy about twenty acres. he cost 0 t Ie U1 mgs ConnectloJl het .. een the Dally F1uctnatlons ot tbe Barometer and ot ' • • • • • '11 b d f d the Magnetic Needle. An ahstract ot a paper �88Dted at the Febru- well established process, and It Is certain that yellow fever and all expenses IDcldental to the ExhIbItion WI e e raye f>'?' p��':. ot the Kansas City Academy of once, by Prot. JOlIN l germs cannot withstand frost; accordiugly it is perfectly out of funds voted by the Victoria Parliamen t. Applications 

n!t?rn �f't:f.!'J;" �;�. By RICRABD A.. PIweToll, B.A.. An eJ[Jlla- feasible to freeze out any possible yellow fever infection that for space should be made not later than June 30 next. There 
vnH!'s:�.CI:� .. A:� reT���;!e°I:l�D�- liTbr.JomrV. SIlo£- vessels from the tropics may bring to our shores. will be no charge for exhibition space. American manufac-
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APRIL 26, 1879-] Jcitutific �mtrical. 
rurers will not need to be urged to secure for themselves a l While we do not recommend persons of small means to keep 
favorable representation in these exhibitions. The Austra- their money about their person or hid in a stocking under the 
lian market Is an inviting one, and American goods have I bed to tempt thieves, there are a great many who do this, for 
been received there with signal favor. the reason they have lost confidence in all savings institu-

• , • , .. tions. . To this latter class of persons the new ten dollar in-
THE BICYCLE AS A PRACTICAL BOAD VElDCLE. terest-bearing certificates. now being issued by the United 

Now that the mterest in this means of locomotion is in- States Treasury, will be found equally safe and convenient 
creasing in this country, the question, Is the bicycle a prac- as gold or greenbacks for circulation, and interest on their 
tical road machine? is often asked, especially by those investment will be constantly accruing, therefore they are 
whose experience with the velocipede of 1869 fully demon- better to hoard than either silver or gold. 
strated the impracticability of that article for such a pur- These notes are convertible with accrued interest at 4: per 
pose. In relation to the subject, a correspondent sends us cent per annum into 4 per cent bonds of the United States, 
the following: issued under acts of July 14, 1870, and January 20, 1871, upon 

On January 7 last, the writer purchased a bicycle with 52 presentation at the office of the Treasurer, Washington, D. 
inch driving wheel; weight of machine, 44 lb. Since that C., in sums of $50 or multiples thereof. 
date, for a period of eleven weeks, I have ridden it 3IJO miles The certificates are a little shorter and somewhat wider 
over tbe common roads of this section (Essex county, N. J.), than legal tender notes. which they otherwise resemble. A 
riding 26 days, and ranging from 20 minutes to 3 hours' rid- vignette of Benjamin Franklin is in one comer of the face 
ing time per day. The speed has varied from 6 to 17 miles side, with the figures and word ten in the other corner. Tbey 
per hour, and I have ridden without difficulty through slush, are dated April 1, 1879, and certify that the sum of $10 has 
mud, and snow, and over ice, frozen ruts, and cobble stone been deposited with the Treasurer of the United States under 
pavement. All ordinary hills have been ascended with com- act of February 26, 1879; this certification bears the signatures 
parative ease; extraordinary ones, peculiar to mountainous of the Treasurer and the Register, and the Treasury seal. 
regions, it has not been my fortune to essay. The fatigue On the back of the certificate are the words" ten dollars, " 
occasioned�by IL long or swift run is surprisingly slight and and the following: .. Interest on this note wi1l accrue as fol­
transient. No stiffness or soreness follows the effort. lows: For'll.8ch 9 days, or 1-10 of a quarter, 1 cent; for each 

A few days ago your correspondent took a 16 mile run quarter year; Ilfcents; �or each entire year, to cents. " 
over roads and under circumstances which afforded a good .... I .. 
test as to the utility of the machine. Starting at 5 P.M., a TBE A1nLIlIE COLOBS. 
stiff hill was ridden down at a walking pace by "back- Take a little of any of the brighter aniline colors on the 
pedaling," a curve at its base rendering it unwise to fiy it. point ofa knife and sprinkle it on the surface of still clear 
Three miles of lumpy, macadam road, very much out of re- water in a transparent vessel. Immediately lines of color 
paIr, was succeeded by a better one, connecting with a com- will curve downward through the water, intemecting and 
mon dirt road, which was slowly recovering from the effects blending till the whole vessel assumes the brilliant tint. Oc­
of the winter season. This extended nearly two miles, and casionally a little mass, more abrupt in its movements than 
was ridden over slowly,lut without trouble. Turning to the rest, will strike directly downward, but before it goes far 
the left, up the knubbly Montclair turnpike, I found the it will divide and sub-divide and form an inverted tree of 
wind strong against me, so getting well over the handles, I color in the liquid. Having reached the bottom it will some­
climbed slowly for two miles to Montclair. Here I turned times start upward, as though it had accomplished its mis­
and ran down, making the two miles in 7 minutes. The sion and had no time to spare on its return. Often a mass of 
final run home of six miles, including the muddy dirt road, colored liquid will take the form of the smoke rings of a 10-occupied 30 minutes. No fatigue was felt after this run- comotive, and sometimes two of these rings will chase each 
the exercise manifested itself only in an amazing appetite. other downward, the one in advance opening and allowing 

• •• -.- f IS THE KooN INHABITED 1 
the other to pass through, which in turn waits or its com-
rade, and so on till they are destroyed by frequent collisions. 
Some of the colors are very different when seen by refiected 
and transmitted light, and the blending of the two when the 
vessel is placed in different positions with regard to t·he sun­
light is very beautiful. 

The question as to whether the moon is inhabited by or­
ganic beings-if not like those that live on our own globe, 
at least of a kind specially adapted by their structure and 
nature for existing under the very different physical condi­
tions that obtain on our satellite-is one that has attracted 
attention for ages, and one, too, that has been argued pro 
and con with great ability by many learned and eminent 
men. The opinion of nearly all scientists of the present day, 
however, is that the moon is a .. dead planet;" and that, in­
asmuch as she has but a slight and very rare atmosphere, 
I\nd that, as a consequence, no water exists on her surface, 
she is entirely unfitled to be the dwelling place of any or­
ganic beings whatever-at least of any kinds that our minds 
can form any conception of. On the other hand, those who 
take the opposite view argue (to use the words of Dick) that 
"matter appears to have been created chiefiy in subserviency 
to mind; and it is highly improbable that the Creator would 
leave a globe containing a surface of 15,000,000 square miles 
altogether destitute of sensitive and intellectual beings, espe­
cially when we behold its surface diversified and adorned 
with such a vast assemblage of picturesque and sublime 
scenery, and when we consider that every department con­
nected with our globe is peopled with sentient beings of every 
description. Although seas and rivers and a dense atmo­
sphere arc not to be found connected with the lunar orb, and 
although some of its arrangements are different from those 
of the earth, yet these circumstances form no valid objec­
tion to the moon being inhabited, for the Creator can in all 
cases adapt the inhabitant to the nature of the habitation 
provided for him, as he has adapted the birds for winging 
their filght through the air, the fishes for gliding in the 
water, and man and quadrupeds for traveling the dry land. " 

Among the noted scientists of the present day who hold 
this opinion, but who found it on the latest discoveries of 
science rather than on the wisdom of the Creator, is the cele­
brated French astronomer, M. Camille Flammarion, who is 
at present organizing a subscription for the purpose of found­
ing at Paris a free observatory created by private means. M. 
Flammarion not only believes that the moon is inhabited, 
but he believes that it will be possible to construct a tele­
scope of such power as to bring the lunar orb so near our 
eyes that the question may be practically settled. In con­
nection with this project he has recently written a long and 
interesting article entitled "Is the Moon Inhabited?" in 
which he ably reviews all the facts bearing on the subject. 
This article, which we have translated from one of our 
French exchanges, will be found in ScIENTIFIC AKEmCAB 
SUPPLEMENT No. 170. 

• II ... 
INTEREBT-BEABIlIfG NOTEB. 

By the failure of S()o many savings banks and trust com­
panies throughout the country a great many persons have 
not only suffered severe losses, but a large number have been 
greatly distressed by the loss of all their accumulations, at a 
time, too, when they most needed them. Not only those 
who were unfortunate in having their money in these weak 
inRtitutions have been sorely troubled, but depositors in solid 
companies naturally become apprehensive for the safety of 
their savings and withdraw their deposits, 

What are these aniline colors, and whence are they pro­
cured? 

It is surprising what a mine of wealth has been found in 
the refuse matter of our gas works. The bituminous coal, 
which is there heated in great retorts, yields much that can 
be utilized besides the gas upon which our cities are so de­
pendent. Upon the retorts, as a crust, gas carbon is formed; 
this is a good conductor of heat and electricity, and supplies 
the carbon cylinders or plates used in several galvanic bat­
teries, and also the poles for the electric light. Most of the 
devices for electric lighting require this product of the old 
system for their successful operation. The interesting scien­
tific toy, the microphone, which renders audible the tramp 
of a fiy, the rustling of the softest brush, the noises of insects 
far too faint to be distinguished by the unaided ear, uses the 
conducting power of gas carbon as a necessary agency. Cer­
tain vapors pass from the retorts and condense in the colder 
tubes. From some of these almost all the ammonia salts, so 
indispensable to the chemist and various manufacturers, are 
procured. The nitrogen of the vegetables of the old carbon­
iferous age, now for the first time released from its long im­
prisonment in the coal, comes to us in the form of these am­
moniacal liquors. Anotherliquid thus condensed is coal tar, 
while in the retort, after the volatile ingredients have been 
expelled, remains a hard material resembling anthracite coal, 
and which is useful for the same purposes as that article­
coke" 

We will take the coal tar and trace out some of the pro­
ducts which may be derived from it. No less than forty 
different materials have been extracted from this unpromis­
ing-looking article by the art and skill of chemists. When 
subjected to distillation it is separated into various substances, 
which are more or less volatile. By raising its temperature 
gradually, and collecting in different receivers the compounds 
that pass off, these may be obtained distinct from each other 
in tolerable purity. At about the temperature of boiling 
water, benzol, or benzine, distills. The use of this for dis­
solving grease is well known. As the temperature is raised 
there pass off in succession toluol, phenol, naphthalene, 
anthracene, increasing in weight and solidity, the last being 
a heavy greenish oil. In the retort is left pitch, which is ex­
tensively used in the construction of pavements. The benzol, 
when subjected to the action of strong nitric acid, forms nitro­
benzol, the artificial oil of bitter almonds, which under the 
name of myrbane is an article of perfumery. By the action 
of hydrogen this nitro-benzol is converted into aniline. The 
second product of the distillation of coal tar, toluol, may be 
passed through a similar operation, the resulting product be­
ing toluidine. 

We have now arrive'd at the basis of our aniline colors. 
From the thick black grimy coal tar are produced the bright­
est and most beautiful colors which art can show. The most 
gorgeous dyes, rivaling in beauty the tints of the rainbow or 
of the sunset clouds, are the coal tar colors. Surely, never 
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was a stranger transformation; no substance could be found 
which at first sight would be accounted more utterly devoid 
of heauty than gas tar, and no stronger contrast could be seen 
than a bottle of it side by side with a transparent brilliant 
solution of aniline red, green, or violet. Many inks, both 
black and colored, are nothing but some of the products of 
aniline or its allied substances, dissolved in alcohol or water, 
and the brightly dyed ribbons of our streets are made beau­
tiful, but often not permanently so, by the action of these 
marvelous coal tar colors. 

It would not be interesting, except to a scientific man, to 
go over the various chemical changes by which aniline and 
toluidine are converted into the various colors. A combina­
tion of the two gives rosaniline , which is a kind of starting 
point in the manufacture. From this base, by the action of 
various acids, many of the colors are derived, while some are 
obtained from phenol and the other original products of coal 
tar distillation, though all are popularly but incorrectly 
known as aniline colors. 

In the laboratory of the' chemist the methods have 
been evolved and the products first obtained. Kept for a 
long time as a mere curiosity, their value as dyes was finally 
made known, practical men secured the secret of their man­
ufacture, and vast industries, principally abroad, aggregating 
millions of dollars of capital, have sprung up. It is one of 
the many cases where the man of science, not for any mer­
cenary purpose, but impelled by the love of investigation and 
discovery, has been a great material benefactor. Without 
his researches the grimy coal tar would have been grimy coal 
tar still, useful to paint fences, to preserve wood, and a 
few other minor purposes, but not suspected to be so rich a 
mine of wealth and beauty. One of the most brilliant dis­
coveries of science in this line has been ;,he artificial produc­
tion of the coloring matter of madder. The dyeing quality of 
madder has been known for at least 2,000 years, and raising 
the plant and preparing the roots have been important induR­
tries in Zealand and many tropical countries. But recently 
two German chemists, working upon the known analysis of 
alizarine, a coloring principle of madder, have built up the 
substance itself, using as a base anthracene, one of the re­
sults of the distillation of coal tar. The artificialalizarinedif­
fers in no respect, chemical or physical, from the natural, pos­
sesses the same coloring properties, and its use has to some 
extent diminished the demand for the cultivation of madder . 
By what chemical process the plant, in nature's laboratory, 
forms its coloring principle we do not know; but we can 
trace every step of its formation from coal tar, and alizarine 
must henceforth stand side by side with safranine and the 
other so-called aniline colors. 

It was about 30 years ago that Unterdorben separated from 
indigo a substance which he called crystalline, which after­
ward became known as aniline, from the Portuguese anil­
indigo. U ntH within 20 years it was deemed an unimportant 
substance, indigo being itself too costly to support any exten­
sive manufacture; but since it has also been found in coal tar 
a continued succession of coloring products has been drawn 
from this apparently inexhaUBtible source; one of the latest 
of these has been uranine, a beautiful green fluorescent dye. 

The aniline colors are not permanent. We have heard of 
the labels of bpxes which were marked with aniline Inks be­
coming entirely white, no vestige of a letter remaining, upon 
exposure to the sunshine in the transit, to the manifest incon­
venience of the expressman. The writer having occasion to 
use some charts, made them partly with ordinary black ink 
and partly with crimson. In course of time the crimson 
faded away, leaving the black characters rather meaningless 
by themselves; and this in a position where no direct sun 
rays ever reached. 

Some of them are, however, much more permanent than 
otheTl!, and for purposes which do not involve great expos­
ure or rough usage they answer very well, while their bright­
ness gives the dyer a power he cannot possess with the fast 
colors. Magenta, mauve, solferino, roseine, Tyrian purple, 
picric acid, and many others, enable him to add immensely 
not only to the brilliancy but to the variety of his shades. 

The extensive employment of these colors in many articles 
of ordinary use has led to numerous experiments on their 
physiological effects on the human system. Pure aniline is 
a strong poison in the stomach, and both aniline and nitro­
benzol, when taken into the lungs in a state of vapor, are very 
injurious. Numerous instances of serious impairment of the 
health of workmen employlld in aniline factories are on re­
cord. In one case a workman broke a carboy of the liquid, 
and in wiping it up respired a large amount of the vapor; in 
a few hours his face and !Jody assumed a leaden hue; his 
gums, eyes, and lips a bluish appearance from the formation 
of coloring matters in the blood, and the whole system was 
seriously deranged. Energetic treatment, however, saved 
his life. But the aniline colors, which are not pure aniline , 
are much less injurious. They adhere so closely to the dyed 
fabrics that there is no danger of their floating as dust in the 
air, as in the case of arsenical dyes, and when pure are but 
slightly poisonous even when taken internally, though hurt­
ful substances, like arsenic, lead, and mercury, are used in the 
manufacture, and may exist hl • greater or less degree in the 
colors themselves. ���----�.�14.H'�."----------

AN ingenious apparatus, intended to reproduce telegraphi-
cally at a distance the pictures obtained in a camera obscun, 
has, says Galignani, recently been invented by M. Senlecq, 
of A.rdres. The principle on which it is based is the pro­
perty possessed by selenium of presenting a very variable 
and very sensitive electrical resistance according to the dif­
ferent 'gradations of light. 
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