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Jritntifir �mt�iran.-
ESTABLISHED 1845. 

J titutifit�tutritau. 
THE TRADE lIIARX DECISION. 

The three cases of the United States against Emil Steffens, 
Adolph W.itteman, and W. W. Johnson-all prosecutions 
for violations of  the trade mark laws embodied in sec­
tions 4,937 to 4, 947 of the Revised Statutes-were decided 

[DECEMBER 6, 1879. 
the fees received for the 8,000 or more trade marks thus far 
registered. 

...... 

A WESTERN TOW-BOAT. 

MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 

by Justice Miller in the United States Supreme Court, at The Pittsburg coal firm of W. H. Brown & Co. have just 
Washington, November 17. The lower courts had been completed ·and added to their fleet of tow-boats the Harry 
divided in opinion as to the constitutional power of Con- Brown, a typical Western river tow-boat, being the most 

NO. 37 PARK ROW, NEW YORK. 

O. D. MUNN. A. Eo BEACH. 

TEBllIS FOB THE SCIENTIFIC Am:EKICAN. 

gress to legislate on this subj ect. It was maintained by powerful and complete high pressure craft of its kind afloat. 
counsel who sought an affirmative answer to the question The peculiar and ha7.ardous conditions which attend-the safe 
that two clauses in the Federal Constitution furnish suffi· delivery at New Orleans of a "tow" (from 200,000 to 500,000 
cient warrant for the legislation in dispute, namely, the 8th bushels) of Pittsburg coal cannot be fully shown here. nor 
clause of section 8, article 1, which provides that Congress are they likely to be clearly comprehended by any but ri ver 
shall have power to pass laws to promote the progress of men. The first 500 miles below Pittsburg comprises a suc-

One cOPY. one· year. postage Inclnded ..... .. .. . . . . . . . .. .. .. . . . . .. . . . . .. $3 20 • f t t • d' f h l d"'m " d One cOPY. six months. postage Included .... . . . ......... .......... ... 1 60 science and the useful arts by securing for limited times to I ceSSIOn 0 or uous wm mgs, 0 s oa s an rl es, an 
Clubs.-One extra copy of THlll SOIENTIFIO AMERIO_Urwlll be supplied authors and inventors the exclusive right to their inventions' bars. and counter-currents. To successfully run this gaunt­

gratis for every club of five subscribers at $3.20 each; additional copies at and discoveries; and the third clause of the same section, ilet with a cumbersome, deeply laden tow, containing tens of 
eame proportionate rate. Postage prepaid. empowering Congress to regulate commerce between the! thousands of tons of coal, boats of the Harry Brown type Remit by postal order. Addres. 

MUNN & CO., 31 Park Row. New York. States and with foreign nations. The court declared the are required, with l ight draught and enormous steering as 
� To A.dvertisers.-The regular circlllation of the SOIENTIFIO attempt to identify trade marks with w orks of authorship well as propelling power. Their pilots must have absolute 

AMERICAN is !'?W Fln� Thou�nd �opies weekly. For 1880 the I and invention to be surrounded by insurmou ntable difficul- control over a rigid mass that often takes up all the avail-
publishers antICipate a still larger CIrCulati O n. I ties. If the symhol, however plain, simple, old, or well- able water in the channel, both as to width and depth. To 

The Scientific American Supplement known, had been first applied by a claimant as his distinct- render this possible the  Western river man places his boat 
Is a distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLE MENT ive trade mark he could by registrations secure the right to behind his fleet of coal-laden boats and barges and by means 
II I.sued weekly. Every number contains 16 octavo page •• with handsome I • . ' . ' "  1 f h b' d h h I f

' . f cover. uniform in size with SCIENTIFIC AMERICAN. Term. of .ubscriptlon : ItS exclUSIve use. WhIle such legIslatIOn might be a judi- I 0 great awsers In s t e w o e mass 0 a score of cra t 
tor SUPPLEMi1:NT. '5.00 a year. po.tage paid. to .ubscrlbers. Single copies I cious aid to common law on the subject of trade m arks, and into a solid" tow." 
10 cents. Sold by all new. dealers thronghout the country. withiu the competency of leo-islatures whose general o wners I On the Ohio. and Mississippi rivers the Hudson River or 

Combi-ued Rates. -The SCIE "TIFIO AMERICAN and SUPPLEMi1:NT o· 
wlll be sent for one year, postage free, on receipt of 8evtit dollair8. Both embraced that class of subjects, the court was unable to find, canal system of to wage would be utterly useless. Hence 
papers to one address or. d!fi'erent addre.se •. as desired. any such power in the constitutional provision concerning I in the Harry Brow n's construction features unintelligibl e to 

The .afe.t way. t o  remIt I .  by draft. postal order, orrel!!stered letter. th d' t 
- Eastern boatmen may be noted Her dimensions are as fol-

Addre.s MUNN & co., 37 Park Row, N. Y. .. au ors an Illven ors. . 
Scientific American Export Editloll. With regard to the argument that a trade mark is used to . lows: Length on deck, 210 feet; beam, 42 feet, over all, 52 

�e SCI FlNT I FIC AMERTOAN EXPo:'t Edition Is a large and .plendid peri- I identify a particular class or quality of goods, and that as so : fe�t; hol�, 57;1 feet. �ngines, one pair, h igh pressure, 26 
10dical, Issued once a mpnth. Each number contal,n. about one hundred used it is a val uable aid or instrument of commerce and and.JI. dIameter of cylInders 10 feet stroke. Seven steel arge quarto pages, profusely Illustrated. embracIDg: (1.) Mo.t of the i ' I .  1 • • ' 
plate. and page. of the four preceding weekly i.sue. of the Scrlll"TIFIC comes within the scope of the constitutional provison cited bOIlers, 40 Inches dIameter and 28 feet long, furnish the 
AMIORIOAN, with Its .plendld engravmgs and valuable Information : <2.) , I Commercia •. trade. and !"anufacturing announceme�ts of leading hou.e.. the court held that the clause quoted does not bring within, necessary steam, at 170 pounds pressure, test pressure of 
Term. for Export EditIOn. $5.00 a year .• ent preprud to any part of the I . . . • • • 
world. Single �oples 50 cent •. Ii'!!'"' Malll,lfacturer. and other� who de.lre the control of Congress every species of property which' boIlers beIllg 260 pounds ·hydraulIc. An aUXIlIary or "mg-
to secure foreIgn trade may have large. and handsom ely d •• played an- I " • 38 . b 1 f '  . 
nouncement. pubJl.hed In this edition at a very moderate cost. is the subject of commerce or which is used in; ger bOller, Inches v 0 eet, supplIes steam for engmes 

The SClE"TIFIO AM 10 Itl CAN Export Edition has a large guaranteed clrcu-
' I ' · T l!'tlon In, all commercial place. tbroughouttheworld. Ad dress MUN.N & commerce (Wallace VB. Louisiana, 8 How. 73; Paul VB. operatmg capstans, etc. he wheel, located at the stern of 

t;0.,S'11arkRow.NewYork. . . . . . .  th b t . 26f t 4' h . d' t 1 th f b k t Vuglllla, 8 Wall. 168), and that the legIslatIOn III question e oa, IS ee mc es III lame er, eng 0 uc e s, 

NEW YORK; SATURDAY, DECEMBER 6, 1879. did not limit the use of trade marks to inter-state or inter- I 32 feet, each bucket or paddle being 32 inches in width. The 
national commerce, as it should do if based on the constitu- wheel shaft. upon which the greatest strain is brought to 
tion or provision quoted in its support. If it referred to bear, and upon which the safety of boat and tow de-

Contents. all trade and to commerce between all points, it was obvi- pends, is a special feature of the Harry Brown, being the 
(Illustrated articles are marked with an asterisk.) ously an exercise of power not conferred upon Congress. first wrought steel shaft ever imported and used upon a river 

Academy of Sciences. New York. B53 Ma.ters and apprentices......... 856 That this was the purpose of the legislation in question tow-boat. It is of crucible steel, from the works of Krupp, 
American In�u.trie . ....... .... 857 Mlningtunnel. Colorado .. 362 d . th . . f h b 'd I I t E nd weiO'hs alone 20 600 d 'th fl t Americanlnstituteofarchltects,S5S Motor.tramway.new* ... ::::::'854 seeme , m  e OpIlllOnO t e court, to e eVI ent. t con- a ssen, a ""0 , pOlln S;WI anges, e c. ,  
1��n��c'iu

ru
��{!�:.��:::::::: It,� �:t:fr��hY��:;���;�.�����'.�:.: � templated the establishment o f  a universal system o f  trade 140,000 pounds; and cost 13 cents per pound delivered in 

Commercial enterprise ............ 857 Near.ightdedne.s ... ........ .. ...... 361 I mark registration for the benefit of all who had already used I New York. Its dimensions are: Length, 36 feet 7 inches; Dalrl.falr.lnternational. ... . ..... 36e Notes an queries '.' ......... 363. 364 , 
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cros.'dj 3M the character of the trade to which it was to be applied or ders, four In number; one pall', balanced, 25 feet long ; one Fish, cross-breeding among . . . . . •  S60 lver, anc �s er an verpoo 354 I • • • Gas well and carbon factory . . .. .. 852 S Slcrew <¥'l

iver. unllroved> .... ... 358 to the locality of owner. Such legislation was, in the opin- I pall', WIllg, 147;1 feet long; actuated by steermg wheel, 127;1 Gelatine. purifying.. .. ..... .. 361 ag bOi er covermg ... .... ........ 361 I • d' . h 1 . Glass tubing" . ..................... S61 Steameri Cunard. new: ........... 858 ion of the court, in the excess of Congressional power. It. feet III Iameter, WIt 6 mch barrel. 
Haymaklng artificial' S58 Steam fi ter. young, hmts to· ... 855 I R d f b '  h B d f 4 '  Hughe. micro. and Biake' trans: S60. Telegraphic.sy.tem of the world 362 had been urged that if Congress had power to regulate ea Y or USIlless t e rown raws ouly 3 eet Illches 
Ibex. the·... ... .......... ..... . S5S Tp,legraphym France .. . . . .. . .... SIl2 I . 

f d d 3 f t ft t d 'd t bl' h Indu.trie •. American . . ..... ... . .. 3m Towboat. Western . . . .. ...... 352 trade marks used in commerce with other nations and I orwar an ee a , a  grea eSI era um. ena Illg er to 
Infiammable good., a ban on .. .. . 853 Towing. steam. on the Erie canal 360 • • • t t rt d . f 1 I '  d Invention •• agricultural. ....... . . 361 Trade mark decision. a .. .. . . . ..... 852 among the several States Its legislatIOn so far as It related I re urn 0 po urmg a season 0 ow water. u serVICe, an 
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tra
de .. . . . .. . . .. S58 court held tw o  objections: First, that there was nothing to' 5,000 gallons of water per hour, and the engines evolve 

show that the trade marks in the three causes under con ' 1,750 horse power. This boat, with a favorable stage of 
sideration were used in that kind of commerce' and second � water-9 to 12 feet at Pittsburg-is expected to take t o  
that i t  was not within judicial proviuce t o  gi�e the word� . N e w  Ol:leans and other Southern ports from 28 to 30 
used by Congress a narrower meaning than they were mani· I loaded coal boats. say 600,000 bushels, or the total output 

TABLE OF CONTENTS OF 

THE SCIENTIFIC AMERICAN SUPPLEMENT 

No. 205. 
For the Week endlnll: December 6, 18'2'9. 

.. festly intended to bear. To do so would be virtually to: of 6 acres of a 47;1 foot vein of Pittsburg coal. Such a tow 
make a law which would be only partial in its operation, , measures 850 by 200 feet, and reduced to tons of 2,000 
and which wo�ld complicate rights which parties would' pounds, -c-<>ntains 22,800 tons. A loaded coal boat draws 
hold in some instances under acts of Congress and in others from 77;1 to 8 feet, a barge from 6 to 7 feet. The formeI:'s 
under State law. The question of the treaty-making power load is 23,000 to 25,000 bushels, the latter 12,000 to 13,000 

Price 10 cents. For sale by all newsdealer.. of the General Government over trade marks, and the duty bushels. 
I. ENGINEER1NG AND MECHANICS.-Shaftlng. Couplings, and Hang- of Congress to pass any laws necessary to carry such treaties In the Harry Brown is embodied every feature that long 

er •. 9 figures. . I into effect, was left untouched. The only question in the experience could suggest or money procure to make her the 
Machinery from an Insurance Point of V.ew. By A. J. BATES. (Con- . . I • • 

tlnued from No. 204 ) three cases under reVIew was whether the statutes of 1870 I model of her class . . At present pnces for Iron, etc., she 
How to Prevent the Rapid Spread of Fire. Archltecturalremedles and 1876 could be upheld in whole or in part as valid and could scarcely be bUilt for $60,000, though her actual cost 

for the.rapid spread of fire through building.. constitutional and that the court answered in the neg· ative was $50,000. 
PrinCIple. of Bor.e.hoelng. Valuable advice by Dr. GEORGE FLEM- ' . 

ING. V.S .. I.ondon. From this decision many have hastily inferred that no pro-
Shingle Manufacture. tection remains for the property rights of merchants and 
Advantages of Cumberland . Maryland. as a Manufacturing Center ft ' t d k d f t' . manu ac urers m ra e mar s, an no means 0 preven mg 

II. MINING A:"D �ETALI.URGY.-The Lexington Oil Belt. Santa Clara tbe markets from being flooded with spurious wares bearing County. Callforma. Recent development. . Proml.ing wells. . 
The Sutro �l'unnel. An address before the Bullion Qub. by ADOLPH well-known and respected labels. But such IS not the case 
SUTRO. Those who have been u sing trade marks have acquired a 

III. TECHNOLOGY AND CHEMISTRY.-Bracewell's Improved Bleach common law right to them ; and in case they are counter-
ing Kier. 2 figures. feited their owners can at once bring suit at equity to re-Wood Stains. 

On Gelatlno-Bromlde ()f Silver. By D. VAN MONOKHOVEN. strain and to recover damages in the courts of any and 
Hellotyple Printing Plate •. How prepared. every State where the infringement occurs; or in the United 
A New Quantitative Analytical Method of Extensive Applicability. States courts in case the litigants are citIzens of differ-Prof. A. Classen's process. 
Tllrkey Red 011. By G. STEIN. ent States. 
Determining Sulphur. By ALBERT COLSON. 
Compound Nature of Pho.phorus. By N. LOCKYER. 
Spongy Sliver. 
Fa.t Scarlet without Cochineal. 

IV. ELECTRICITY, LIGH'l'. ETC.-Carre's Di-electric Machine 2 fig­
ure.. 1. The friction machine. 2. The dl-electrlc induction apparatus. 

The Most Powerful Tele.cope In Exl.tence. By E. NEISO". 
V. MEDICINE AND HYGIENE. -Curious Case of Loss of Personal Iden­

t'ty 
The Eucalyptu. ·and the Pine Considered In Relation to their Sanitary 

Properties. By C. T. KINGZETT. 
Neuralgia Cured by Nerve Stretching. 
Anti-fat. 

VI. NATURAL HISTORY.-The Orang-Outang ;;J: the Gard en of Accli­matization. Paris. 1 full page illustration. 
South African Baboons. Note.byH. N. MOSEI,EY. 

. The Orang-Outang: 11 figllre •. The orangslnPari •. -Orang-outangs m Borneo.-The orang'. fightingpropensltles.-The orang and evolu­tion. 
The Homing Instinct In Pigeons. 
Phylloxera. 
Hedge Hog and Viper. 

Vll.-ARCHAl:OLOG Y .-New Exploration. otthe Rulns at Palenque, Mex­ico. By M. F. MALER. 2 figures. 

The advantages of the laws which have been declared un­
constitutional lay simply in their enabling all suits for in­
fringements of trade marks t o  be brought in United States 
courts. and in providing for a formal registration of 
trade marks by the Patent Office, the certificate of which 
was accepted in all the courts of the countl1Y as prima facie 
evidence of ownership. Another advantage of such regis­
tration arose from the facility it afforded for determining 
whether a desired trade mark had been previously adopted 
by another, thus preventing unintentional infringements. 

It is proper to add that this decision does not in any way 
affect the protection of trade labels by copyright. 

The Patent Office will continue to register trade marks as 
h eretofore. notwithstanding the unconstitutionality of .the 
laws upon which such registration has been based, trusting. 
doubtless, to prompt action on the part of Congress to fur­
nish the necessary legislation for the permanent continu­
ance of the work. Should thois fail, Congress will.no dou bt 
provide by appropriate legislation the means for returning 

THE GREAT GAS WELL AND CARBON FACTORY AT 
ItURRAYSVILLE, PA. 

About a year ago, in boring for oil at Murraysville, near 
Pittsburg, Pa. , the boring tools tapped an extraordinary vein 
of natural gas. The flow was estimated at about 50,000 cubic 
feet per hour. Recent measurements show that instead of 
decreasing, the present flow is fully 10,000 feet per hour 
greater than thi:l first estimate, while the pressure at lhe 
mouth of the well is 90 pounds per square inch. This enor­
mous quantity of natural fuel has, up to this time, been 
m ostly wasted, but will soon be utilized for the manufacture 
of carbon black, or " lamp " black, as it is more commonly 
called. 

A Pittsburg firm, Messrs. Sherriff & Hazely, are at work 
upon a contract �or the machinery and fittings of what will 
probably be the largest carbon black factory in the world. The 
appliances for collecting the soot from the MurraysviUe gas 
are the following : Near the well is erected a frame building, 
300 by 175 feet, and into it the gas is led in four parallel 
lengtbs of 250 fe�t' each, of 2 inch gas pipe . Along the sides 
of these are fitted short branches of Ys gas pipe, terminating 
in a slight upward· curve and tipped with ordinary gas burn­
ers of 6 foot per hour capacity. Above these burners, at a 
distance of 10 inches, are pl aced a series of cast iron plates, 
contiguous and forming a smooth surface whereon the car­
bon black is deposited. A small car traveling on rails laid 
between burners and plates, and furnished with a scraping 
device, plies forward and back every ten minutes during the 
twenty-four h�urs. This carriage is propelled by stoon1 
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power, operating through wire rope and suitable gearing, I ever, they contained different proportions. In other words, 
drums, etc. The smoke or carbon hlack is scrapcd into pans some of them were more or less diluted with water. None 
hung upon the car, and these are dumped at each end of of the samples of milk examined were found to contain any 
the route into receptacles, which are in turn emptied and de· I more serious adulterant than water. A diligent search was 
posited in the purifying and packing house. After simply', made to find brightly colored cucumbers whose tint would 
removing cinders, etc., by passing through sieves, the soot' seem to indicate that copper had been used to make them 
is ready for the market. The daily product of this plant I more attractive; in none of them, however, was even the 
will be 72' ponnd carbon black per burner, i. e., 2,000 pounds, faintest trace of copper found to be present. Canned goods 
there being 4,000 burners. Another plant of 4,000 burners! were found to be free from all deleterious substances. Spices 
is to be erected, the 8,000 burners to turn out two tons of car· I procured from various sources differed greatly in strength, 
bon black daily. There will then still be 12,000 cubic feet of ,and all contained foreign substances increasing their bulk 
gas go to waste hourly, sufficient to light a good sized town. : and diluting their pungency. Different samples of teas ex· 
The owners of the Murraysville gas well refused $20,000 for I amined chemically and under the microscope revealed the 
it from the Edgar Thomson Steel Works, of Pittsburg, who I fact that they were adulterated by leaves of other plants to a 
wanted to connect the well with their works by a gas main, very great extent. Some of the cheapest kinds, selling (say) 
about 15 miles in length. for 35 cents a pound, contained no tea leaves whatever. 

The phenomenon uf an iuvisible gaseous substance issuing Candies were found to be much more free from injurious 
from the earth made visible condensed into solid form and substances than the public has been led to believe. Many of 
packed up for market is strikingly illustratcd in this :8tab. them contained a large admixture of glucose, but the color­
lishment. The gas as it issues from the ground is unseen, ing matters used were comparatively harmless. In some of 
but a given volume of it is found by chemical analysis to them aniline colors were used, which, although poisonous, 
consist approximately (we do not mean to say absolutely and cannot be fairly so·called in the very minute quantities neces· 
exactly) of twenty·four parts by weight of carbon and four sary to color candy. 
parts of hydrogen; in other words, a quantity of the gas that Prof. Leeds also examined green wall papers for arsenic, 

weighs 28 pounds is made up of 24 pounds of carbon and 4 ,and exhibited several tubes containing arsenic extracted 
pounds of hydrogen. This hydrogen seems to have the I from them. These papers must be condemned as highly in· 
power of imprisoning and concealing the carbon from human ! jurious, especially as the arsenic is but loosely applied to the 
view. But carbon is carbon, whether in this gas or existing , �urface �nd is easily diffused thro,:gh the air, w?enee it finds 
in the carbonic add that gives pungency and efferveRcence IItS way mto the lungH. One speCImen of arsemc shown was 
to the soda water we drink, or in the lamp flame imparting its I extracted, curiously enough, from a little green Christmas 
brilliancy, or in the sparkling diamond, the hardest of sub. tree candle. 
stanees and the purest fo!'Ill of carbon. I He concluded his paper by r:marking that .thr�e things 

The carbon that comes up in the gas well is rendered viai. ! were necessary to keep the practICe of adulteratIOn m check: 
ble by separating the hydrogen from it, which is done by 'I a strong public sentiment kept aroused by tbe public press; 
the heat of the flame. The hydrogen contained in the gas is I the enactment of stringent laws; and the appointment of 
hurned up by uniting with the oxygen of the air, but only' competent persons to execute them. 
a portion of the carbon is burned; the unconsumed portion Mr. Kunz remarked that a firm in New York city made a 
of the carbon, liberated by the burning of its hydrogen, rises fortune by selling cocoanut shells to the manufacturers of 
up against the plates, where its sticks fast until scraped off spices, who ground them up to increase the bulk of their 
as described. products. 

.. • e , .. Capt. Blake stated that it was perfectly impossible to buy 
NEW YORK ACADEMY OF SCIENCES. pure tea at 35 and 50 cents a pound, seeing that a good 

The Chemieal Section of the New York Academy of Sci. article costs $1 a pound at Fouchow. C. F. K. 
ences met Mond�y: Nov. 9, P�of. Ne,wberry in the chair. The New York Academy of Sciences met Monday even· 

Mr. Kunz exhIbIted a spec�men of flu?rspar, one half of ing, November 17, President Newberry in the chair. A 
whIch was of an amethyst tmt, and whIch had been fash· ! large number of minerals was exhibited among wbich a . d '  d I . I ' 
lone mto a ru e ornament. t was found near Elrzabeth· i rough diamond from Brazil and a diamond crystal from 
town, Hard�n county, Ill., where fluorspar occurs in im. : South Africa attracted much attention. They were shown 
mense deposlt�. . . . . by Mr. Kunz, expert in gems at Tiffany & Co. 'so The first 

He also exhIbIted a roek crystal pItcher of exqUIsIte work-' paper of the evening Was on some 
manship. It was made of an unusually large piece of crystal, I 

-
and is without a flaw. Messrs. Tiffany & Co., to whom it' RECENTLY DISCOVERED CAVES, 
belongs, value it at about six hundred dollars. by Prof. NeWberry. A great many caves having been dis· 

The paper announced for the evening was on the I covered in this country within the last few years, it may not 
be wholly devoid of interest to those who have not made 

ADULTERATION OF FOOD, 

I them the subjeet of special study, to describe the method in 
by Prof. A. R. Leeds, of the Stevens Institute of Tech . • whieh they were formed. An excellent illustration is fur. 
nology, who �ad undertake? the invest!gation of a large : nished by the triangUlar plateau of Central Kentucky, which, 
number of al:tICles of d�mcstIC ?onsumptl?n as � part of the like all the formations abounding in caves, consists Chiefly 
work devolvmg upon hIm by hIS connectIOn WIth the New of limestone rock. This rock, by its numerous fissures and 
Jersey Board of Health. . . joints, as well as by its solubility in water charged with car. 

Prof. Leeds prefaced hIS remarks by t�e reasslln�g st�te. bonic acid, is peculiarly liable to be attacked by the action 
ment th�t ma�y 0: the fears awakened III t�e publrc mm� of rain water, which always contains a small percentage of 
by the dISCUSSIOns m the newspapers concernmg the deleten· carbonic acid. The surface of this plateau is always d 
ous or eve� poisonous cha�acter of variou� substances said and no rivulet or brook is found upon it. The rain alm:?s'i 
to �e used m the adulteratIOn of many artICl�s of food a:e immediately finds its way to the underground channels 
entll'ely groundless, and that the most searchmg analyses III which previous rains have hollowed out and continues the 
his own laboratory failed �n nearly all cases to reveal their work of excavation. At first the naturai joints or seams of 
presence, although the artIcles tested were for the most part the rock are widened into fissures, and then, where some 
purchased at the meanest shops, whose custom consisted of portions are more soluble than others, these fissures are fur. 
the poorcs� class of the community. The .adulteratio�s ther hollowed out into caves, some of them twenty and 
found consIsted mostly of substances harmless m themselves thirty and even more feet long, whose ceilings and floors 
and us�d for the purpose of increasi�g the weight or bulk of are adorned with beautiful stalactites and stalagmites de. 
the artIcles sold. Such adulteratIOn must of course be posited from solution as the water containinO' carbonate of 
branded as fraudulent; but while it is an offense against lime slowly filters in and evaporates. In this

O 
way immense 

public. morality, it is not on.e against public health. "The tracts of country, where limestone is the principal forma. 
follOWIng are some of the artICles exammed. tion, are literally honeycombed with subterranean caves. 

.It has been objected to by some that bread is adulterated The Mammoth Cave itself is a member of such a system of 
WIth pot�toes, but this add�tion, so far from being injurious, caves. In many cases, especially in the region of the Upper 
actually Impro;es the qualIty of the bread. A few samples Missouri, and between the Rocky Mountains and the Sierra 
of bread con tallied very small quantities of alum, said to be Nevada, the same volcanic action that upheaved the lime. 
us@d for the purpose of making it whiter and lighter. Some stone also brought up from below springs containing metal­
contend that a very little alum is not injurious because it is lic SUbstances in solution. These substances were then de. 
rendt'red inert by the phosphate of lime contained in the posited in the fissures of the rock and also on the walls and 
fl�ur, and also by the acids of the gastric juice. Not the floors of the caves. The most common are ores of iron, 
slIghtest trace of copper was revealed in the bread examined such as limonite, and of lead, such as gal(wa. Many for­

. by the. most searching methods .of an�lysis. Saleratus was tunes have been made and lost again by those who made it 
found �n nearly all cases to conSIst, as It should, of perfectly their business to explore these limestone regions for caves 
pure l)]carbon�te of soda; but cream of t�rtar was found to containing lead. The method followed is 

"
that of simply 

be adulterated I� some cases as much as sIxty per cent. with sinking wells at intervals and examininO' the excavated min. 
terra alba. Bakmg powders, which should consist of bicar· erals. In this connection Dr. Newbe;;'y told an amusing 
bonate of soda a�d c;eam of tartar .in suitable p,roportions, story of an enterprising individual who had spent several 
kept from combmatlOn by the admIxture of a lIttle starch fortunes acquired in this way. When at length his purse 

I 
pOVl'd�r, were :ound to vary greatly in the amount of their was nearly exhausted, he spent his time driving around the 
effectIVe constItuents. All th.e �u�ars examined were found country to examine the wells dug by others in the hope that 
to be perfectly free �rom all mJ.urlOus su?stances, while the his superior experience would enable him to recognize signs 
cheaper grades �f sn.ups. contallle� conSIderable glucose, a of mineral deposits which had escaped the eyes of others. 
substance much Illfe�'IOr III sweetenlllg power to cane sugar. He succeeded in purchasing an unpromising looking well 
No tracr. of strychnme, coccu�us indicus, or other poisons for a hundred dollars, and, upon exploring it, he found suf. 
popularly suppose� to be used III the manufacture of liquors, I ficient indications to warrant him in buying up considerable 
beers, etc., were dIscovered. No sulphuric, nitric, or hydro. land around. When he had established his t'tl h d-

hl" d f d" All . - I e, e e � one a�I s we�e oU.n . III vlllegar. . .the samples exam· scended his well alone to continue his search. To his great 
Illed denved theIr actIvIty from acetIc aCId, of which, how surprise, he struck a passageway leading- into a cave that 
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contained thousands of tons of lead ore. He jumped down 
into it, stuck his candle into the sand, and began to reflect 
how he could apply his new fortune to a better purpose than 
his former ones. His pleasant reverie was, however, brought 
to a sudden close. His last candle went out, and he was left 
in darkness so dense that he could not find the hole through 
which he had entered. After many fruitless attempts he 
finally thought of the following very sensible method. As 
he tried each spot along the walls of the cave by raising his 
pickax above his head and feeling his way with it, he marked 
the place with a stone. He finally regained the upper re· 
gions hungry and faint, after an imprisonment of forty. 
eight hours. Notwithstanding his good resolutions, the 
new fortune did not last much longer than the old ones. 

The caves found between the Rocky Mountains and the 
Sierra Nevada, in the region of the lost mountains, so·called 
because short mountain chains rise there at intervals from 
a perfectly level surface, are distinguished by the fact that 
they contain the precious metals associated with iron and 
lead: gold with iron pyrites and silver with galena. The 
celebrated Emma mine and the Eureka are examples of this 
kind of deposit. The fluctuations in the value of mining 
stocks of this kind depend upon the beautiful uneertainty 
as to the continuity of the deposit. It may" pinch out"­
that is, become so insignificant at any time that it will not 
pay to work any longer; and then again it is just as likely 
that new openings into rich deposits may be found. 

The next paper was on a new proof of the 
SUBSIDENCE OF OUR COAST, 

by Prof. G. S. Martin. He exhibited specimens of peat that 
had been washed ashore at Long Islaud. They were similar 
to those found by Scudder on the Nantucket beach, and by 
DaIl at Nahant. Their appearance indicated that they had 
been burrowed into to such an extent as to cause them to be 
broken by the action of the waves and detached from ancient 
peat bogs, whose edges crop out along the coast under the 
surface of the sea. These bogs, which belong to the period 
of glacial, or perhaps to that of terrace, elevation, thus fur·. 
nish an additional evidence of the subsidence of portions of 
our coast extending through long periods of time . 

C. F. K. 
.. I .... 

'.I'he American Institute of' Architects. 

The thirteenth annual convention of the American Insti· 
tute of Architects began in this city, Nov. 19, nearly all the 
chapters being represented. In his annual address, President 
Walter spoke very hopefully of the influence exerted by the 
organization in raising public opinion to a higher level in all 
matters pertaining to architecture. Works of recent date ex. 
hibit, he said, a freshness in their architectural handling that 
seems to indicate the advent of a new era in the art of design. 
The manifest tendency of architects to break away from the 
trammels of conventional rules, and to make 8tyle subservient 
to the spirit of the age, indicates a progress in the develop· 
ment of independent thought hitherto unknown. Architec. 
ture, both in this country and in Europe, is obviously in a 
transition state. What may be the result remains to be 
seen; if, however, architects are careful to design their works 
on trne resthetic principles and in conformity with the sci. 
ence which underlies the art, it is not likely to be rt'gretted 
that they show a disposition to do their own thinking. 
Classic forms and combinations are everywhere yielding to 
more ornate compositions bearing the names of fashions of 
building having no trace whatever of paternity, either 
ancient or modern. Particular stress was laid upon the 
claims of domestic architeeture, particularly with reference 
to improvements in processes 'for warming and ventilating 
dwelling houses, thEl disposition of sewer gas, drainage, and 
oLher sanitary questions. 

.. fe, .. 
THE NATIONAL PUBLIC HEA�TH ASSOCIATION. 

The annual convention of the American Public Health 
Association took place at Nashville, Tennessee, Nov. 18. 
Over two hundred members were present at the first session 
including nearly all the leading sanitarians of the. country: 
The programme announced some weeks since in this paper 
contained many subjects of interest and importance to the 
whole country; and there is reason to expect large public 
benefits to flow from the united attention brought to bear 
upon the great questions of public sanitation treated in the 
numerous papers and discussed by the members. 

.. .e ... 
THE description of Ward's steam generator, on page 323, 

of current volume, states that the generator furnishes steam 
to a single engine. Mr. Ward informs us that it supplies 
steam for two engines, 9% cylinders, 36 inch stroke, making 
35 revolutions per minute. ... , .. 

A Ban on IntlamlDable Goods. 

In consequence of recent disclosures the directors of the 
North German Lloyd's Steamship Company have decided 
to refuse transportation on their vessels to the class of heavy 
French silks which are so weighted with chemicals and oils 
as to cause danger of Spontaneous combustion. 

.. fW,. 
A HANDSOME TRIBUTE.-The Lords of the British Ad. 

miralty have given orders for the making of a handsome 
piece of furniture from the timbers of the old Arctic ex. 
ploring ship Resolute for presentation to Mrs. Grinnell, the 
widow of the late Henry Grinnell, of New York, Who fitte4 
out at his own expense two expeditions for the search CIt: 
Sir John Franklin. 
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. NEW TRAMWAY MOTOR. I Where did the IsraeUtesCrosA the Red Sea � I Proposed RITer between Manchester and Liverpool. , The accompanying engravmgs represent a very successful I This query, some explorer has suggested, may be solved I A meeting has been held in Manchester for the purpose of 
little motor used in propelling tramway cars. I!l the month with our present applIances for fathoming, depths. The ', considering the expediency of the proposal for the construe­
of March, 1877, Si

,
xty-five locomotivps of thIS stylc w

, 

ere in I Olmstian at

,

Work, alluding to the subject, says that th

, 

ree or I tion of a tidal navigation for seagoing steamers between 
use in Strasbourg, Hamburg, Geneva, Pans, Milan, Rome, four theories prevail as to the spot the crossing was made. ! Manchester and Liverpool. At this meeting Mr. Hamilton 
Madrid, and Turin. It is stated that tnals made wIth 'this The Arabs say several miles south of Suez, between the I Fulton, the engineer, explained the nature of the proposal, 
and other'locomotives in Berlin, Oologne, Porte, etc., promontory of Atakah and Ayan Musa, where the Red Sea I and stated that the length of the channel between Manches­
resulted in a victory for the Brown locomotive. is about ten miles wide. ThIS view is strengthened by the ter and Liverpool would be about 36 miles. The minimum 

The movement of this machine is very quiet and regular, Bible reference to the walls of water on both sides of the width of the navigation would be 200 feet, and the minimum 
tbe mechanism is simple, and the locomotive can be attended army, but, as Dr. Schaff says, "it is impossible that six hun- depth at low water spring tides would be 10 feet, or about 
to by a single per 2 feet more water 
son. The exhaust than exists at low 
makes little noise, water over the bar 
in fact is hardly at the mouth of the 
perceptible. The MersbY. A basin 
gentleness of the would be provided 

'action is due to the at the Manchester 
transmission of the end of 81 acres with 
motion by the lever, 16,000 lineal feet 
A, which gives a of well constructed 
perfect eqUilibrium wharves, and all 
to the moving parts. requisites for ship-
There are control- ping accommoda-
ling levers at both tiou on a hnge 
ends of the locomo- scale. The estima-
tive, so that in ted cost of the un-
whatever direction dertakingis £3,500" 
the train moves the 000. Mr. George 
engineer can al- Hicks, of Manches-
ways sit in front. till', presented a 
The fire box is fur- statement as to the 

/ nished with an in- probable revenue, 
clined grate, upon which, if realized, 
which the descent would give a large 
cl���� �=��� 
regular. A single posed outlay. 
charge of coal lasts Owing to the m-
about one honr. NEW TRAMWAY MOTOR. ability of several 

The boiler is of members of Parlia-
the style generally used in small .locomotives, but the verti- dred thousand armed men, with women and children, and ment and others to attend, the further consideration of the 
cal part is so large that the level of the water can v'lryabout their herds of cattle, could have crossed so great a distance subject was adjourned.-Warrington Guardian. 
nineteen and a half inches, which corresponds to about in one night without a prodigious accumulation of miracles." .. , • , • 
seventy-five gallons. The boiler is filled at the station, and Another theory places the crossing at the head of the gulf, Crushed by an Anaconda. 

the engineer need not waste time during the trip to refill a little north of Suez. Here is a shoal channel, four miles One of the most intrepid wild beast tamers in Europe, 
the boiler, and it is therefore possihle for a single person to long and less than half a mile wide, in which there are Karolyi, a Magyar of colossal stature and extraordinary phy­
run the engine, as has been proved at Strasbourg. The distri- several islands and sand banks, bare at low water. The sical strength, has recently fallen a victim to a dread contin· 
bution of the steam in the cylinders is obtained by means of Israelites might easily have crossed here; indeed, so strong gency of his perilolls profession. He waR performing before 
peculiar mecbanism which receives its motion directly from is the tide that a strong east wind-such as we are told a crowded audience in Madrid the other day one of his most 
the crank. By this m<eans the expansion can be regulated Jehovah cansed to "blow all the night "-would have made sensational feats, which consisted in allowing a huge boa 
to any desired degree. With a boiler pressure of 150 lb., the walls of water of which the Bible speaks. This place is constrictor, over twenty feet in Irngth, to enfold his body in 
the steam may be cut off early in the stroke. In Strasbourg generally favored by modern biblical critics. The reader its tremendous coils, when suddenly a piercing cry escaped 
and Beziers, where him, which was 
the grade isfromone greeted by the pub, 
to one and a quar- lic with a round of 
ter inches, these applause, under the 
machines draw four supposition that its 
cars with 200 to 2 .)0 utterance consti-
passengers. In or- tuted a part of the 
d�r to diminish the performance. It 
noise of the exhaust proved, however, to 
steam it is allowed be the outcome of a 
to pass into a vessel 
situated between 
the cylinders and 
containing water. 
The pressure in this 
vessel is almost con­
stant, which causes 
the steam to escape 
continllously' a n d  
with noise, The 
chimney consists of 
two sheet iron cylin­
ders, between which 
there is a packing 
of mineral wool, 
which prevents all 
vibration. 

The steam passes 
from the vessel be­
tween tbe cylinders 
into a series of short 
tubes placed in the 
chimney. At every 
stroke of the piston 
a good draught is 
obtained, which su­
perheats the smoke 
and gas, and makes 
it invisible at the 
top of the chimney. 

If the normal at­
, mospheric tempera­
tnre is higher tha.n 
50°, this method will answer, but in winter a surface con­
denser, over which the steam passes after leaving the cylin­
der, is required. The axle boxes are constructed so that the 
smallest curves can be turned without difficulty. 

A COAT of gum co pal varnish applied to the soles of boots 
and shoes, and repeated as it dries until the pores are filled 
and the surface shines like polished mahogany, will make 

, the sole waterproof, and it lasts three times longer. 

strong man's death 
agony. The gigan­
tic snake had tig b t­
ened its coils aud 
crushed poor Karo­
lyi's life out of him 
with one terrific 
squeeze. As his 
head fell back and 
his eyes became 
fixed in a glassy 
stare, the plaudits 
died away.and were 
succeeded by the 
stillness of utter 
consternation. The 
snake and its life­
less victim swayed 
for a second or two 
of inexpres�ible hor­
ror and then top­
pled over on the 
boards of the stage; 
but the boa did not 
in the least relax his 
grip upon the 
ccrpse, which re-, 
mained for more 
than an hour im­
prisoned in its hi­
deous thraldom, no-

TRAMWAY MOTOR-LONGITUDINAL SECTION. body daring to ap-
proach the lithe 

will recall the fact that it was here that Napoleon, deceived I monster, of whose . powers such appalling proof had been 
by the tidal wave, attempted to cross in 1799, and, in his given. At length'it occurred to one of Karolyi's attendants 
own words, nearly became a seeond Pharaoh, As we have to place a bowl of milk in a cage within sight of the mighty 
said, it is not likely that any of the rusty old chariots, nor serpent, which stowly unwound itself from the dead body 
so much as a broken axle or harness buckle, will ever be and glided into its den, irresistibly tempted thereto by its 
brought to light. Possibly some papyrus may be found favorite dainty. A post mortem examination of the un for­
with a private record of the wonderful eV'ent. But the tunate athlete's remains discovered no fewer than eighty­
search for this would be about as uncertain as the hunt after l seven fractures of his bones effected by the constriction of 
the preciolls stones that Aaron wore in his breastplate. the serpent's coils. 
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HINTS TO THE YOUNG STEAM FITTER. 

BY WILLIAM J. BALDWIN. 

The low pressure gravity circulation is at present very 
much used in the steam heating of private houses, churches, 
and schools. Its principal merits, when well done, are : It is 

safe; it is noiseless ; the temperature of the heating surface 
is low and nniform ; all tbe water of condensation is returned 
into the boiler except a very small loss from tbe air valves; 
it is easy to keep the stuffing boxes of the heater valves tight; 
and it is no more trouble to manage than a hot water appara­
tus. 

There are foul' systems of low pressure steam piping, 
whose principal features are : 

1st. Main distributing pipes and distributing risers, with 

� Citutific · �mtricau. 
HOW A BUILDING IS PIPED. 

The steam-fitter should commence his work in a ne� build­
ing early, and architects and parties paying for the work 
should see that the contract for steam heating is let when 
the mason and carpenter work is let. 

The risers are the first work done in a new building that 
proceeds in the ordinary way. If the builder and steam-fit­
ter have an understanding at the commencement of the work, 
the former can leave the proper recesses in the walls exactly 
where the steam-fitter wants them. This will save much 
work to the fitter, and prevent the mutilation of the walls and 
be no expense to the mason. 

corresponding return mains and risers (see Fig. 1, at A). I 2d. Main distributing pipes and distributing- risers, with 
a corresponding return main and a separat.e return riser for 
every coil or heater, the return risers not to be connected 
to each other until they are below the water line (see Fig. 1,  
at B). 

}1 ' ., 
'11 '''' ' 

3d. Main distributing pipes and distributing risers, with 
corresponding return mains and no return risers, the di s­
tributing riser carrying the water of condensation back 
through a relief to the main return pipe on the floor of base­
ment (see Fig. 1, at C). 

4th. (The single pipe job always a small one. ) A single pipe 
for every heater, run directly from the top of the boiler to the 
heater, rising all the time in the direction of the heater, and 
of size sufficiently large that the steam passing to the heater 
to supply the loss from condensation will not interfere with 
the condensed water returning along the bottom of the 
pipe. 

NOMENCLATURE. 
The same names always apply to the same part of the cir ·  

culation, no matter what the system. The word circulation 
means the whole distribution of pipe in any one job. 

Tlte Main Stearn or Distributing Pipe. -The nearly horizon­
tal live steam main, generally near the cellar ceiling 
(a' aU alii) .  

Tile "Wain Return Pipe. -The n early horizontal pipe on the 
floor, or thereabouts, of the cellar, for carrying the condensed 
water back to the boiler, b' b" b" ' .  

The Stearn Ris81'.-The pipe that carries the steam from 
the main distributing pipe to the radiators (c' e" C'"). 

The Ret'U1'n Riser. -The pipe that carries the condensed 
water from the radiators to the main return (d' d'). 

Tlte Stearn Riser Uonnection.-The pipe that joins the main 
distributing pipe and steam riser (el e/) . 

Tlte Re(u1'n Riser Connection.-The pipe that connects the 
return riser with the main return pipe on the floor, and which 
has olle 01' more T's in it below the water line to receive the 
steam riser relie f (f f). 

Tile Srearn R · sel' Relief. -The pipe that connects the bottom 
of the steam risel' with a T in 
the bottom of the return riser 
connection or main return 
pipe below the water line, to 
carry the water that runs 
down the steam riser into the 
return riser connection or 
ma:n return pipe (g g) . 

JlfL�in Relief Pipes.-Connec­
tions between the main steam 
and return pipes, to throw 
the water carried from the 
boiler, and what is condensed 
in the main steam pipe, into 
the return main, also as an 
equalizer of pressure in the 
system (h). 

Radiator Connections. -The 

pipes which run from the ris- Fiy.1 
ers to the radiators, both 
steam and return, usually no 
longer than is necessary to 
get spring enough for the ex­
pansion of the risers (i i i) . 

A Relay. -The jumping up 
of a main steam pipe, with a 
main relief at the lower cor­
ner. This is to admit of keep­
ing the main steam pipe neal' 
the line of the risers and the 
ceiling, and above the water 
line when the main lines are 
long (j). 

P[t{Jh.-Is the inclination 
given to any pipe, and in the 
steam mains of a low pressure 

.lU;.3. 

POSITION OF VALVE. 

When the walls are up, the joists in their places, and the 
roof boards or roof on, the steam-fitter should then put up 
his risers. 

If the building has not more than three floors to be heated 
it will do to rest the risers on a support at the bottom of the 
recess, but in higher buildings the risers should be suspended 
by the middle. so that the expansion may be divided. By 
allowing the riser to go both up and down from the middle 
the steam-fitter will be able to get along with shorter radiator 
connectipns, and will avoid the deep cutting of the floor 
joists. 

The steam- fitter should avoid as mucl� as possible taking 
two heaters from the same steam connection on a floor, and 
if it is unavoidable he should drop his returns down and 
bring them into the return riser some distance apart ; or, bet­
ter still, he should run them separately down below the 
water line (sy�tem No. 2), as it will prevent one heater from 

taking the ail' from the others. 
If the risers are on the side of the room so that their outlets 

apparatus should be down and FIG. i . -SYSTEMS OF PIPING. 
away from the boiler (except 
in �ystem No. 4), and if possible toward the boiler in the I look between the joists, it is best to keiP the T's about 
�am �etUl'n. (When the water and steam run in the same half way between the laths and the flooring, as this admits 
directIOn tl�rough pipes one source of noise is prevented. )  cif nippling up. and leaves room for crossing the pipes, if 

Water Lzne . -The general level of the water in the boiler i required, below the floor. But if the outlets come' at the 
throughout the apparatus. In some cases, where the boilers I side of the joists care must be taken that the T's come in the 
ar� at a distance, or in a s�b-celIar, and the fitter wishes to exact place. In a building with the risers resting on the bot­
gam the advantages of havmg returns and reliefs coming to- tom and all the expansion upward, the top outlet must be 
gether ?elow water, he makes an artificial water line by raising the lowest from the top of the joist, but only low enough to 
the mam return pipes higher than his connections before be come within % of an inch of the floor when expanded to 
drops t� the boil"r. It is also necessary to bring a relief from their utmost ; so also with the rest of the T's, according to 
the m�m st�am ,Pipe to thi� raised part of the retllrl! to pre- their distance from the bottom of the riser. 
vent siphomng mto the bOlleI'. ",Vith low pressure steam, the steam risers should be large 
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The general practice with steam-heaters i s  to reduce one size 
of pipe for each floor. This rule is not arbitrary, but as 
architects' specifications usually call for it there are no objec­
tions, provided the pipe is large enough. 

In system No. 1 the return riser is generally one size smaller 
than the steam riser, but it should never be smaller' than a 
:4 of an incb pipe. 

In system No. 2, where many return risers are brought 
down in the same place, a 1 inch pipe for large heaters and 
a % pipe for small ones are usual. 

When the risers are .alJ in the outlets should be plugged 
up with pieces of pipe, a foot or so in length, instead of the 
ordinary plug. as the latter is often difficult to get out when 
the plastering is done. 

The risers should then be tested with cold water to from 
100 to 200 pounds per square inch; this will prove if there 
are any cracked fittings or split pipe, and will save much 
time and annoyance when steam is gotten up. 

The best way to cover a riber recess is with ·a board. Have 
grounds put on before the plastering is done, and screw a 
panel on afterward. Some architects require the recess to 
be plastered over, using slate or coarse wire cloth to hold 
the plaster. The latter makes the best work, as the heat 

from the riser will not crack it. 
When automatic air valves are to be used on the steam 

heaters, a % inch pipe should be run in the riser recess, with 
an outlet at each floor to receive the air valve connection. 
The lower end of this ail' and vapor pipe should be taken to 
the nearest sewer outside of the sewer traps. 

At this stage of the work, an d before the floors are laid, 
the radiator connections should be run and firmly fastened 
in their places, making due allowance for the thickness of 
the furring on the walls, the plastering, and the baseboard. 
The radiator connections are usually run 1 inch or 1M inch 
for the steam conn.ection, with a corresponding % or 1 inch 
pipe for the return, according to the size of the heater; one 
and a quarter inch steam being enough for a radiator of 100 
square feet of heating surface at low pressure, with a main 
of sufficient size. 

When the radiator valves are threaded right-handed the 
elbows on the ends of the connections may be left-handed, 
to admit of connecting by a right and left hand nipple below 
the valve and between the valve and elbow , or vice versa. 

When both valves are at the same end of the radiator, it is 
better to have the right and left nipples between the valves 
and the radiator. With this arrangement both valves of the 
radiator can be connected simultaneously, and the movement 
of the radiator will be in the direction of the valves. It also 
admits of the disconnection of a heater, after simply closing 
the radiator valves. 

When the radiators are to be connected by any of the fore­
going plans the connections can be firmly fastened, but not 
confined at their ends, that they may come in their exact 

places through the fioors. The 
free ends of the con nections 
should be closed with pieces 
of pipe long enough to come 
above the floors when laid. 
The air pipe �hould also be 
run at the same time and 
brought through the floor in 
close proximity to the position 
the air valve will occupy on 
the heater. 

At this stage of the work 
the steam-heater usually waits 
until the floors are laid, plas­
tering done, partitions set� 
and the basement graded. 

Stearn Mains. -Nearly all 
the success of the apparatus 
depends on its steam mains, 
their sizes, and how they are 
run. 

A job has never yet been 
spoiled by having its steam 
mains large ; still there should 
be a limit to their size, to pre­
vent un necessary expense and 
to keep the condensation and 
radiation of the distributing 
pipes at a minimum consis­
tent with the actual require­
ments of the heating sur­
faces. 

The size of steam mains de­
pends on the pre�sure of steam 
to be used, the distance it is 
to be carried, the temperature 
of the exposure of the heating 
surfaces, and their extent. 

But as it is not my intention here to speak of steam used ex­
pansively, I shall endeavor to . give sizes only for direct-re­

turn or gravity circulation apparatus. 
Gravity circulation apparatus are of t w o  kinds, low· and 

high pressure. The low' pressure apparatus depends on the 
difference of level of water in the return risers and the boiler 
for a circulation, irrespective of the steam pressure at any 
part of the distributing pipes ; but the maximum pressure of 
steam to be carried must never exceed the equivalent of a 

difference in level of water between the water line of the 
boiler and the lowest part of the distribut ing main. 

There is another condition under which this system will 
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work, and that is an increase of pressure sufficient to nearly son for this is obvious, when we consider that the water of more likely to be observed in December, as it comes to the 
establish a pressure throughout the apparatus, thll difference condensation in any pipe runs along the bottom of it. When meridian during the evening and precedes the beautiful 
in pressure at any part of the apparatus uot to exceed the a globe valve is turned up, as in Fig. 3, the water in the pipe group of the Pleiades. 
equivalent of a head of water between the water liue in boiler has to half fill it before it flows over the valve seat to pass On December 1 Mars rises at 3h. P. M. , and sets at 5h. 8m. 
and the lower part of the steam main. It is then a high along in the pipe. Not so when the valve is on its side for the next morning. 
pressure.,gravity circulation. then the side of the opening of the valve seat is as low 3S the ; On December 31 Mars rises at 59m. after noon, and sets 

A well arranged gravity circulation should be made to bottom of the pipe. at 3h. 13m. the next morning. 
work at any pressure; for with its heating surface properly Neither should the stem of any valve be quite down to the A small telescope will show peculiar markings upon Mars ; 
proportioned it can be made to meet the exigencies of fall, horizontal p osition when it can be avoided. It should be it is, however, less interesting then Jupiter and Saturn, as 
winter, or spring weather by simply carrying a pressure suit- raised enough (10 degrees) to prevent water from collecting its newly discovered moons can be seen only by means of the 
able to the occasion. in the threads of the nut and stem, and being forced out, by largest telescopes. 

To have the water of condensation return directly into the the pressure of the steam, through the stuffing box. making On the evening of December 23 the moon will be seen to 
boiler under all conditions and pressures, the main pipes 1 a constant dro.pping of water, which is almost impossible to draw near to Mars, and after midnight to pass east of the 
must be large enough to maintain the pressure of the boiler hold with ordinary packing. Not so with dry steam; it can planet, Mars being about 3° lower than the moon in alti-
to within 1 or 1% pounds in every part of the apparatus, be held. tude. 
and the water line of the boiler should be not less that 4 feet Globe or angle valves should be so turned in a heating . . . 

Ju
.
pitet.. 

. 

from the bottom of the horizontal distributing mains, at apparatus that by simply closing the valve . to be packed and J�pltel' 1� stIll t�e great h�ht among the planets, yet IS 
f.heir lowest part, and that only in short mains, such as the its corresponding v/tlve in the return, or vice versa, and wait- , settmg earher, and IS �erce�tIbly more remote from us. 
generality of city business buildings and blocks. In large ing for the steam to cool down, the stuffing box or gland can I On December 1 JupIter rIses at 26m. after noon, and sets 
public buildings and others that have their boilers in out- be removed without the escape of steam. To do this it is at 1 1h. 7m. P. M. 
houses, the difference between the boiler line and the mains necessary to have the pressure side of every pair of valves I On December 31 Jupiter rises at 10h. 38m. A. M. ,  and sets 
should be all it is possible to get. turned toward the boiler. What is meant by the pressure at 9h. 31m. P. ld. 

A main should not decrease in size according to the area side of a valve is the under side of the disk. I If we take the hours from 8 to 10 �. M. f�r observing J upi-
of its branches, but very much slower, and should be rated Main Return Pipea. -In small apparatus (up to 3 inch i ter we shall not see the first satellIte durmg a part of that 
by the heating surface and the distance it is to be carried. steam pipe) they are usually run one or two sizes smaller period o� !he 5th, 14th, and . 21st, b:cause it is behind the 
Neither should the main at the boiler be equal to the aggre- than the corresponding steam pipe. planet ; It IS unseen because m transit acro.ss the planet, De-
gate size of all its branches-an expression very much in In returns, which are below the water line, or are trapped cember 6 and D�ce

_
mber 13; ?n the 30th It reappears from 

vogue in specifications for steam heating. to give them an artificial water line and are consequently the shadow, haVIng been eclIpsed. 
Mains which have given the best results leave the boiler of always full of water, there are no currents but tbe flow of the The second satell�te, the small�st, is not to be found at 

sufficient size (calculat ed from practical results), and are re- water toward the boiler. This style of return admits of the s�me part of the perIod from 8 P.:\1. to I? P. M., because be­
duced very slowly, if at all, until very near the end. smallest piping, but good practice has placed it at one quar- hmd the planet December 1, and In transit across the planet 

The area of the cross section of a 1 inch steam pipe is taken ter the area of the steam pipe, for all conditions, for appa- December 10 and 17. 
as unity for the sake of easy calcul ation in the rating of rat us with larger than 3 inch steam pipe. The third satellite reappears from transit December 9, and 
steam pipes, and the area of a 1 ' inch pipe in the main, at In dry returns-i. e. , which have no water line-there are disappears December 27, by passing into the shadow of 
the boiler, to each 100 square feet of heating surface, mains local currents, often going in contrary directions, the Jupiter. 
included, is deduced from the size of the mains and heating water gravitating toward the boiler, the steam flowing The fourth satellite will not be seen on the evening of De­
surfaces of some of the best heated buildings in the United to the heaters, and the air, the greatest source of annoyance cember 31, because in Jupiter's shadow. The moon will pass 
States, and has been the writer's rule for some years. to the steam-heater, going every place and any plaGe except east of Jupiter on the evening of December 18. 

When the main steam pipe leaves the boiler it should, if out of the air valve. This style of return is not much used, Satlll· n .  

possible, be carried high up at once, and have the stop valve but in cases where there is  no basement it  cannot always be With a powerful glass Saturn is  even more interesting 
at the highest part in the pipe, so that condensed water can- avoided. than Jupiter; with an ordinary glass its ring and the two 
not lodge at either side of it when shut. This will prevent One half the area of the steam pipe has been found in larger satellites can be seen. 
cracking at this part of the pipes when the valve is opened. practice to give good results in dry return pipes. On December 1 Saturn rises at Ih. 51m. P. M. , and sets at 
If this arrangement cannot be carried out, and the valve has Check valves are generally used in ' return pipes where about the same hour the next morning. 
to be nippled on the dome of the boiler, or if there are seve- they enter the boiler. Some steam-heaters leave them out On December 31 Saturn rises at 11h. 53m. A. M., and sets 
ral boilers and they have to be made interchangeable with on account of the back pressure they cause t'o the return 3m. after midnight. 
regard to their use, there should be a relief of large size in w�ter, but the practice is very much to be condemned when I Between December 1 8 and December 24 the moon passes 
the main, just outside the valves. two or more boilers are connected, as an inequality in I Jupiter, Saturn, and Mars by its motion in orbit; it passes 

It is well to mention here that a relief which leaves the draught or the cleaning of a fire will make a small differ- ! Saturn b�fore noon of the 21st. On the evening of the 20th 
steam pipe must be brought into the return pipe in a position ence of pressure between boilers, causing tha water to run Saturn w�ll be east of the moon; on the evening of the 21 st 
corresponding exactly to where it leaves the main ; that is, from one boiler to another through the return pipes. Saturn WIll be west of the moon. 
when it comes from the outside of the main stop valve it Check valves of large area in the opening, with a small UI·anU8. 

should be taken to the outside of the main return valve. bearing on the seat, can be niade that will not give more On December 1 Uranus rises at 11h. 27m. P.M. , and on the 
Otherwise, if an attempt is made to shut off, and both valves than a quarter of a pound back pressure. If the valve is not 3 1st at 9h. 29m. P. M. 
are closed, the water will back up and fill the apparatus. So ground and cleaned frequently when the job is new, there I Uranus is near the star Lambda Leonia, 2Mo nearer the 
also with all branch risers or connections ;  if there is a valve will be nothing but the actual weight of the disk to over- horizon when that star culminates, or bctween 4 and 5 A. M .  
i n  the steam part, there must also b e  one i n  the return, and come. during December. 

Neptu ne .  reliefs must leave the steam pipe and enter the return on It is sometimes convenient to reducc a return pipe where Neptune comes to the meridian at 9h. 50m. P. M. of De­
cember 1, and at 7h. 50m. December 3 1 .  corresponding sides o f  the respective valves. it enters the boiler for a short distance of its length. . This 

From the highest point the main steam pipe should drop ' may be done to a limited extent, bearing in mind the actual 
slowly as it recedes from the boiler (1 inch to 10 feet being a quantity of water to be admitted to the boiler in a given Its position is not much different from tbat of Mars. On 

the 1st Neptune is 4° south of Mars, and passes the meridian 
14m. earlier. On the 31st Neptune is 15m. earlier than Mars good pitch), that the course of the steam and the water may time. 

be in the same direction. A TABLE OF LINEAR EXPANSION OF STEAM PIPES (TO in coming to the meridian and 5° south of M O l WITHIN 0 '01 INCH) FOR EACH 100 FEET IN LENGTH, AT I . ' ars. n y a A main steam pipe should not run very close to the wall: 
up which the risers go. There should be room enough for 
a riser connection 2 or 3 feet, and when the mains are 
long and the expansion much the distance should be in­
creased. 

The T's in the main, for the riser connections, are better 
turned up than sidewise, as by nippling an elbow to them 
you can get any desired angle, and should the, measurement 
for the main be a little out it will make no difference. This 
arrangement also makes a good expansion joint if the mains 
have much travel. 

Where the pipe reduces in size it is well to put in a relief 
in the lower side of the reducing fitting, as the water that is 
pocketed there by the large pipe pitching in the dir'ection of 
the smaller one may be the cause of cracking and noise in 
the pipe. Some steam-heaters use an ecceIJ,ti-ic fitting in re­
ducing. which brings the bottom of the pipe on the same 
line and makes nice wo,-:k. 

When it is necessary to have stop valves to the risers the 
steam-fitter often places them in the riser connections, with 
a valve also in the riser relief. This arrangement requires 
three valves, and also stops the local circulation and equaliza­
tion of pressure. 

It is better to use only two valves, one to the steam and 
one to the return riser, and place them a few inches up the 
riser, above the riser connection, which brings them also 
above the steam riser relief, saving a valve and lessening the 
chances for noise in the pipes. 

In system No. 2, where the returns are carried down sepa· 
rately and collected together below the water line, the return 
valve should be below all such connections, and the steam 
riser relief should have a separate connection with the main 
return and have no valve. Straightway valves are best for 
risers. 

The extreme end of a steam main should be connected by 
a relief with the main return, being in fact a continuation of 
the main down and into the return. 

Stop valves in main steam pipes are either globe, angle, or 
. straightw ay. When a globe valve is used it should be turned 

with its stem nearly horizontal, as shown ' in Fig. 2. The rea-

TEMPERATURES AND PRESSURES MOST FREQUENTLY powerful glass WIll enable the observer to distinguish it from 
REQUIRED BY THE STEAM-FITTER. a fixed star. 

-----------4.�. , .. 1 4. __ ---------
Temperature I Length of pipe when )leated to Relation of' Masters an d Appren tices .  Length -----------------
w��:ep�t�eris of pipe 215° I 269° I 301° I 842° We have often thought that if masters properly compre-

fitted. fitted. l ib. steam. 25 lb. steam. 50 lb. steam 100 lb • • team hended the relatIon they sustaIn to theIr apprentIces and em-
l p  when or or or I or . • • . 

Degree

. 

s Fah. Feet. Ft. Ins. 1 Ft. Ins. Ft. -I;;-IFt.-I;;- 1 ployes, their pecuniary interest would not only be greatly 
--0- 100 1OO1'8U 1OO 2'26 \ 100-2.53 1002'88 

enhanced. b ut t�at a pos
_
itive �ood would be rendered to 

820 100 100 1 '54 100 1 '98 100 2 26 100 2'61 every branch of Industry m WhICh they are engaged. 
64° 100 100 1 '20 100 1'78 100 �. 100 2'85 The first duty of a master should be to present in himself 

• •  I I  • an example for imitation in the elements of industry, moral-
ity, system, and 'the other attributes which constitute a supe­
rior mechanic or workman. Tbey should, moreover, ob­
serve and study the dispositions and minds of their appren­
tices, with a view of conciliating their regard and confidence, 
and through this means to establish a free and familiar inter­
course, and render the task of instruction and development 
more simple and easy. As the apprentice advances in know­
ledge and skill, suitable evidences of appreciation and en­
couragement should be given them. This will stimulate 
their ambition and exertion, and create among them a worthy 

A stronomical Notes. 

OBSERVATORY OF VASSAR COLLEGE. 

The computations in the follo wing notes are by students 
of Vassar College. Although merely approximate, they will 
enable the observer to recognize the planets. M. M. 

POSITIONS OF PLANETS FOR DECEMBER, 1879. 
Mercury. 

On December 1 Mercury rises at 8h. 37m. A.M., and sets 
at 5h. 26m. P. M. 

On December 31 Mercury rises at 5h. 47m. A.M. , and sets spirit of emulation. 
at 3h. 6m. P.M. Where the character of an apprentice is such as to require 

:Mercury should be looked for during the last week of 
December, before sunrise, a few degrees north of the point 
of sunrise. 

Venus. 

Although less brilliant than in November, Venus will be 
very beautiful in the early morning through December. 

On the 1st VentIs rises at 3h. 9m. A.M., and on the 31st 
at 3h. Mm. A. M. 

It will be at its greatest western elongation on the 3d. On 
the 10th of December Venus and the narrow crescent of the 
waning moon will rise. nearly at the same time, Venus being 
north of the moon. A telescope of three inches aperture 
will show that the disk of Venus, like that of the moon, is 
seen only. partially enlightened by the sun. It will be half 
illuminated in December. 

Mars. 

a tight ;rein upon his actions, and the deprivation of privi­
leges, and other suitable punishments for idleness and mis. 
conduct, care should be observed that these curbs and pun­
ishments do not descend into such acts of tyranny as will 
destroy the spirit and ambition of the youth, and render him 
obstinate, unruly, and beyond all future influences of excel­
lence and good. Besides a thorough instruction in his trade 
or profession. and :a; sound and healthy education to other­
wise render him fit for his social position in life, it should 
be the aim of a mas'ter to instill into his pupil all the scien­
tific and other knowledge possible, even should such know­
ledge have no direct bearing upon the business or trade in 
which he is engaged. 8uch acts of interest, �indness, and 
confidence as these, and others of a corresponding charact(jr, 
cannot fail to produce the most marked beneficial results 
upon the interests of the master, and the happiness and 

Mars was in its best position in November, but it will be future of the grateful apprentice. 
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AMERICAN INDUSTRIES.-No. 25. I During every step in the progress of the cotton, from the MISCELLANEOUS INVENTIONS. 

THE MANUFACTURE OF SPOOL COTTON. raw state to the finished thread. it is repeatedly examined Mr. A. Edward Barthel, of Detroit, Mich. , has inventea a 
The manufacture of spool cotton requires machinery and . by experts, and if at any stage it is not in all respects up to hammerless self-cocking and rebounding firearm, tbe im­

processes so elaborate and so expensive, that the industry : the standa�d it is rejected and never finished. Delicate provements being applicable to i'hotguns, rifles, or revolvers, 
cannot be profitably conducted except on a very large scale. i instruments, which are used in testing the thread, are to be either single-loaders or magazine arms. 
For this reason the making of the SDool cotton used in thiB , seen in all departments of this immense establishment. It Mr. Zebina M. Hibbard, of Brooklyu, N. Y. , llas patented 
country is mainly confined to a few' large factories, and we : is only by continually and closely watching the various steps a ,trace fastener provided with a screw stem that works in 
are informed that there is but a single company in A merica in the manufacture of thread, that a uniformity in quality the threads of the ferrule, and is provided with a should!)r 
that makes all numbers of six-cord sewing cotton from the I is secured. that fits within a rabbet of the ferrule. 
raw material. This is the Willimantic Linen Oompany, whose : It is established by all spinners that 7,000 grains shall be Mr. Simeon Garratt, of Columbus, 0.,  has patented a self-
works we illustrate. I a pound in cotton, and that yarn of which 840 yards weigh acting car coupling, which will couple high or low, which, 

The company began business in the manufacture of linen ; ' this pound, shall be n umber " l . "  Every now and then, when running, will only come apart by the use of the lever, 
being deprived of flax by the breaking out of the Orimean therefore, all through the mill ,  a very accurately gauged reel, but which will immediately separate should the cars run 011' 
war, they turncd their attention exclusively to cotton thread, or some similar instrument, is used to measure off an even the track. 
but tbe original style of the firm was retained . fraction of 840 yards. The measurer may be careless in An improved adjustable harness pad has been patented by 

The business offices of this company are located at Hart- taking off his sample, but tbat makes no matter. At ex- Jacob JohnRon, of A shland, Neb. The object of this inven· 
ford, Oonn. ; the works are at Willimantic, on thc river of actly tbe right point the reel breaks the strand and calls tion is to provide a harness pad which may be adjusted to 
the same name, about 125 miles from New York and 90 attention to the fact by ringing its signal bell. Then this the back of a horse of any shape or size. 
miles from Boston, on the New York and Boston Air Line sample, say 120 yards or one seventh of " a  hank," is An improved bale tie, patented by Mr. William H. Roane, 
Railroad. Two other railroads-the Hartford and Pro vi- weighed on scales also gauged to show the most delicate of Pine Bluff, Ark. , consists of a rectangular plate, having 
dence and the New London Northern-pass through the variations. If the yarn or roving is number one, and opposite edges bent over toward the outside, forming flanges 
place, and hundreds of their passengers every day catch weighs one-seventh of 7,000 grains, it is exactly correct ; if or lips, through one of w bich is made a transverse rectangu­
sight of the great, gray, six story mills of the thread com- 120 yards of No. " 30," for instance, were being sampled, it lar slot in line with the outside of the plate, while the �ther 
pany, built up of granite quarried out of the very ground on should weigh one-thirtieth of one seventh of 7,000 grains. is provided with a similar slot, and with an opening through 
which tbey stand ; and see, too, the rows of neat and comfort- Every time a variation appears, the cotton is made to thicken from the edge of the lip or flange. 
able teuements ranged along the streets. There are four up or thin out as is needed. This testing is done repeatedly, I An improved spark arrester, patented by Messrs. Silas 
large mills, pi<.:turesquely set upon the east bank of the river, and the results are recorded in books kept for the purpose, j Byram, of Middletown, Ind. , and Wilham R. Hansford, of 
and stretching, with their surrounding grounds, over a space so that the course of any of the cotton on its three weeks' I Hicksville, 0. , consists of two pipes set one witbin the other, 
of three quarters of a mile. 'The buildings and grounds are cruise of three' thousand miles through the factory, cart with an annular space between them, tbe inner pipe being 
noticeably clean and orderly in appearance. By a series of always be traced and faults found and corrected at once. constructed in vertical sections, with lower edges inclined 
dams, aided by a sharp natural fal l ,  a force of fifteen hun- Nothing more impret'ses one with the wonderful accuracy or drawn inward that are held apart by lugs or straps ex­
dred horse power is secured from the river for the facto- of the proces's than to watch one of these testings, note the tending from one to the other, while fixed in the longitudi­
ries. In these mills, as we learn from the elaborate descrip- ! exact measurement of the sample, and rigidly careful weigh- nal axis of each section is a conical deflector, and encircling 
tion of tbem in Scribner's Monthly, to which we owe much ing, and see the gravity with which the overseer marks down each section is an annular flange whose diameter is the same 
·
of the information here given, more than a thousand work- I the pettiest variations to the 28,000tb of a pound ! It all as the internal diameter of tbe outer pipe. 
people-women and men, and girls and boys-are kept con- tells upon the thread, and making it correct through all its An improvement in candlesticks, patented by Mr. Andrew 
stantly busy at the various labors that combine to make processes guarantees it correct, of course, wben finished. J. Smitb, of Ukiah Oity, Oal. , consists in providing a slitted 
thread. After the tbread is made tbe work on it is by no means match box rising up in the candle holder from the bottom 

The first operation in the preparation of the raw material finisbed. To prepare it for market it must be inspccted, of base. 
for spinning is to run it through a machine called a "  pickel', " washed, bleached, dried, perhaps dyed, spooled, and boxed, Mr. John Henry Hettinger, of Bridgeton, N. J. , has in. 
which cleans about a thousand pounds a day. and the spools and boxes are also made in the factory. f vented an improved can cover, which is simple, readily ad· 

Tbe picker picks or beats out the dirt and seeds, and the After the operations already described the hanks of tbread justable, and efficient, and may be used for cans and jars, 
cleaned cotton rolls out of the machine in laps, which are are placed upon reels and transfcrred to large spools in the paint cases, etc. It may also be tlPplied to barrels, boxes, or 
carried to the carding room, shown in one of the lower department represented in one of the upper views. The cases of wood, as well as of met.al, by only changing the ma­
views in the engraving on thc first page. The carding thread is then conveyed to the winding machines which take terial of which it is constructed. 
machine arranges the cleaned fibers parallel to each other, the spools .  and, holding them between centers, revolve them, An improvement in electric speaking telephones has been 
and delivers the cotton in a thin, nalTOW ribbon. After tbis start the thread, wind it back and forth with the utmost patented by Mr. Frank P. Mills, of Isbpeming, Mich. Tbe 
operation thc strand is run between sets of rollers, one precision, making allowance for the beveled ends, stop object of this invention is to increase the sensitiveness of 
Silt revolving faster than the other. This is called " drawing, " when the required 200 yards are wound, nick the spool, put speaking telephones and tbe resulting effects by a new ar· 
alld it is one of the most important parts of tbread making. in the thread, cut it off, and release the spool, all without rangement of the permanent magnet and the armatures 
If one set of rollers, for instance, turns ten times as fast as the attention. All that is required of tbe attendant is to see thereof ; and it consists, essentially, of a circular or cylin­
other, the strand that passes out between them is, of course, that thread is supplied, and to keep the hoppers full of drical magnet surrounding the helix, the poles of which are 
ten times lcngthened and ten times as fine  as the original. spools. brought close together, but. insulated from each other by a 
This is a " draught of ten ,"  as it is called. The drawing One of the m ost interesting machines in this establish- peculiar arrangement and construction of armatures. 
may be in any ratio, and any number of strands may be run ment is the machine for ticketing the spools. One girl sup- Mr. Oscar Kleinberger, of New York Oity, has patented 
tngether into one at tbe same time that that is drawn . Five plies it with sheets of printed labels, and another feeds it a suspender having its ends formed of braid or cords which 
strands, for example, drawn with a draught of ten, would with spools ;  it does the rest automatically. Provided with cross and overlap each other two or more times, and are 
make a new st.rand half the size and ten times as long. the labels, it cuts out, pastes, and fastens tbe proper mark fastened together at their junctions by threads or cords, thus 
'This process of uniting strands is call� doubling, and the for each end of the spool , and prepares a hundred spools a forming a series of button boles or loops of like size. 
doubling, running together, drawing down, and reuniting minute. The machine does the work of many girls, and it Mr. Obarles P. Blatt, of Elizabeth, N. J. , has patented a 
and redrawing are carefully watched, so that the size of the never tires. simple and effective device for keeping beer and other 
strand and the amount of work on it may be at any time The winding machine, the ticketing machine, and tbe , liquids when " on tap " cold and supplied witb common air 
known. The operation is repeated again and again ; but automatic spool-making machinc-inv.entions belonging to I or carbonic acid. It consists of a box or cabinet containing 
all this doubling is not done without interruption. After the Willimantic Oompany-are so essential to the tbread an air-tight chamber, an ice chamber, and a place for tbe 
the first few drawings, the long w hite ribbons of cotton business that the privilege of using them is rented by other barrel or other vessel containing the liquid . 
which, in this condition, are called " slivers," are passed manufacturers. Messrs. Hartwell A. Orosby and George F. Thompson, 
through anotber machine, which combs them again to re- Everybody knows the sizes of tbread. Every seamstress Jr. (administrator of Michael W. Thompson, deceased), of 
move all foreign substances ; it also takes out all of the short knows whether she wants No. 30 or 60 or 120, and knows, St. John, N. B. , have patented an improved sash stop and 
fibers, leaving only the longer fibers to be worked into when she hears tbe number, about what is the size of the lock. The object of this invention is to provide a more sim­
thread. The short fibers which are removed are sold for strand alluded to ; but how the numbers happen to be what pIe and durable s:tl3h stop and lock than those now in use. 
other manufactures. After combing, the sliver is doubled they are, and just what they mean , not one person in a To close a window provided with tbis device, one has only 
and again reduced in size, and then twisted for the first thousand knows. It is a simple matter to explain. The to reach up and pull down on tbe thumb piece. If t.he win 
time in the roving frames and wou nd upon large spools, and standard of measurement is the same already recited. When dow is partly open and it is desirable to raise it higher, it is 
it is afterward drawn and twisted in two separate machines 1 840 yards of yarn weigh 7,000 grains (a cotton pound), the only necessary to push it up, and the pawl will hold it at 
before it is carried to the spinning mules. I yarn is No. 1 ;  if 1 ,680 yards weigh a pound it will be No. any point. 

The room in  which tbe spinning is done is repre- I 2 yarn . For No. 50 yarn it would take 50x840 yards to weigh An improvement in riding plows, patented by Mr. Al fred 
sented in the larger view in the engraving. In each of a pound. This is the whole of the yarn measuremcnt. Belcbambers, of Ripley, Ohio, consists in a riding attach · 
these machines tbere are several hundred spindles, which Thread measurement rests on it. The early thread was ment composed of a frame mounted on wheels and drawn 
revolve very slowly as they are carried forward by the tbree-cord, and the tbread took its number from the number behind the mouldboard. 
carriage iu winding the thread ou the spindle, but re- of tbe yarn it was made of. No. 60 yarn made No. 60 
volve with great speed as the carriage draws back in the thread, though in point of fact the actual caliber of No. 60 
operation of spinning. Tbe spinning mule is entirely thread would equal No. 20 yarn, being three 60 strands. 
automatic in its action. The marvel of it all is the mathe- When the sewing machine came into market as the great 
matical precision with which it begi ns, stops, and reverses, consumer, unreasoning in its work and inexorable in its 
and the care with which it suitably varies it s work each demands for mechanical accuracy, six-cord cotton had to be 
tim e  to tbe needs of its case. The mule is all tbe while at- made, as a smoother, rounder product. As thread numbers 
tended by a barefooted and lightly-dressed man or boy, were already established, they were not altered for the new 
whose business it is to unite such strands as accidentally article, and No. 60 six-cord and No. 60 three-cord are iden­
part. On these mules the yarn is made of anv size that is tical in size as well as number. To effect this, the six-cord 
required. It is at Willimantic spun down to a fineness that has to be made of a yarn twice as fine as the three-cord 
rivals even the spider's web. demands. The No. 60 six-cord would be six strands of No. 

From the spinning mules the cops go to the cop winders, 120 yarn. To summarize : yarn gets its number from the 
where two sfrands are wound together on a single spool . arbitrary formula tbat 840 yards weigh 7, 000 grains. Three­
These two strands are twisted in a machine in which the cord spool cotton is the same number as the varn it is made 
bobbins revolve at a speed of about 5, 000 revolutions per of. Six-cord spool cotton is made of yarn that is double its 
minute, and the thread is wound on the bobbins by a simple number. 
differen tial arrangement, which accommodates itself to the As simple a thing as thread seems to be, the Willimantic 
increasing diameter of the bobbin. Three of these double Oompany makes 1 ,200 different kinds, and it takes 10,000 
strands are twisted together, forming the well-known six dozen spools to bold each day's product. 
cord spool cotton. 4 I • , .. 

The spools from the twisting machines are conveyed to THE S1. Gothard tunnel makes steady progress, no less 
reeling machines, which form hanks suitable for bleaching, than 3, 000 workmen being engaged upon it. Nearly 10 tons 
dyeing, etc. of dynamite are used per mouth. 

... « . . .. 
Conunerclal Enterprise. 

Our English contemporaries seem to be awakening from 
their lethargy and to realize the cause for the depression in 
trade among their manufacturers. 

Acute observers of the " spirit of the age, "  says one 
of the foremost trade journals of England, must have 
noticed the inborn love of conservatism, and the desire t.o 
follow in the footsteps of our fathers or predecessors that 
distinguishes us from our Oontinental neighbors and our 
American cousins. Progression in this country is usually 
the result of competition, or the force of circumstances, 
frequently impelling our ironmasters and our colliery 
owners to move with tbe times, and the steady-going British 
manufacturer to remodel his plant, improve his patterns, 
print his catalogues,_and advertise his productions. 

There can be no question tbat in many departments of 
trade the English name was at one time pre-eminently con­
spicuous, and our foreign rivals had to be content to follow 
the lead we were setting them. But, in too many cases 
now, the position is reversed, and " Jack is as good as his 
master. " 

It is unfortunate tbat such should be so, but a great deal 
of the present depression in trade is to be attributed to the 
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apatby of BritIsh traders. After being over-credulous for 
years tbey are now becoming over-cautious, and improve­
ments or investments which show a good chance of being 
remunerative are eIther neglected altogether or postponed 
to an indefinite perIOd. 

4 f . . .. 
The Wagon Hardw-are Trade. 

Pittsburg seems to be a " head center " for the trade in 
wagon hardware. A recent article in these columns gave 
OUl' readers an idea of the extent of the wagon and carriage 
building trade In the United States. A Pittsburg firm, 
Messrs_ LeWiS, Oliver & PhllllpS,.employ about 700 men upon 
wrought iron wagon fittings. They control nearly 100 pat­
ents, covenng the deVICes uJ3ed and the processes for turning 
out the different parts by machmery. The firm make the 
necessary fittings for 90, 000 wagons per annum, supplymg 
the following wagou-makIng concerns ,  Studebaker, of South 
Bend, Ind. ; Milburn, of Toledo, 0_ ;  Schuettler. of Chicago ; 
Baine, of Kenosha, Wis. ; Austin, Tomlinson & VVebster Co. , 
of JackRon, Mich. , Molme Wagon Co. , �IollD'e, Ill . ; Kansas 
Manufacturing Co" of Leavenworth, Kansas, and others. 

.. 4 . . ..  
ARTIFICIAL HAYMAKING, 

�citutifi ' 1\mtr i t nu. 
while i t  was being dried " Yet, i n  spite o f  these unfavor­
able conditions, the result was a complete success. Already 
sevel:al leading agriculturists, among whom is the Duke of 
Sutherland, have purchased these machines, The price of 
tbe large size is £350, but cbeaper forms for small holdings, 
rangmg from £50 to £90, are in use, and bave done good 
service. 

AN IMl'ROVED SCREW DRIVER. 

The engravIng given herewith represents an improved 
screw driver recently patented by Mr. George Abrams, of 
PhIladelphIa, Pa_ It consists of a handle throngh which 
extends a shaft, having on the upper end a crank and 
upon the lower end a socket for receivinrr the screw driver 
hl� 

• 

rDECEMBER 6, 1 879. 
Mr, William H. Silsby, of Cbico, CaL , bas patented an 

improved grain separator of tbat class in which the grain is 
tbrashed and immediately separated from the straw by end­
less belts. It consists in a peculiar arrangement of parts 
which cannot be readily described without au engraving. 

Mr John M_ Whitney, of Mount Pulaski, Ill. , has invented 
an improved windmill and pump for use in supplying water 
for stock and other purposes. It is so constructed that the 
wind wheel may be in operation so long as tbe wind blows 
with sufficient force, while the pump will operate intermit­
tently, or only at such times as the tank or trough is empty, 
or nearly so . 

Mr William F. Rundell, of Genoa, N. Y. , has patented 
an improvement in mowers, which consists, first, in the con­
struction and arrangement of a clutch for connecting the 
main �haft with the driving gear ; second, in the peculiar ar· 
rangement of the gauge wheel for the inner end of the cut­
ter bar with respect to the cutter bar and carrying frame ; 
third, in the peculiar form of j oint connecting the onter end 
of the pitman to the cutter bar ; and fourth, in the peculiar 
construction and arrangement of the draught attachment . 

.... f . � " 

On these islands, says the London Graphzc, where farmers 
The New- C unard Stealller. 

suffer far more often from excess of moisture than from Mr . John Burns, one of the proprietors of the Cunard 

excess of sunshine, and where crops, which up to the last Steamship Company, wri teR to the London Times : 

moment have promised well, are often.  seriously injnred by " It may interest the public to know that my partners 

wet during the process of gathering in, a successful method and I have just concluded a contract with Messrs_ James 

of artificial drying without the ai.d of the sun's rays would and George Thomson by wh ich that firm is to build on the 

be an immense boon. For many years Mr. W. A_ Gibbs, of Clyde, for our fleet, a screw steamship the size of which will 

Gillwell Park, Chingford, Essex, a gentleman cngaged in be exceeded only by that of tile Great Eastern ,  while the 

mercantile pursuits in the city, and also, we may venture to speed will be greater than that of any ocean steamer afloat. 

observe, favorably known among the poets of the day, has This new vessel will be of 7, 500 tons and 10, 000 horse power, 

also devoted much at.tention to this hay-saving problem_ By I her dimensions being 500 feet in length, 50 feet in breadth 
slow degrees he invented a really practicable proccss, which and 41 feet in depth, propelled by inverted direct acting 
is thus described , compound engines, with three cylinders and seven oval tubu-

" Streams of hot a.ir from the mouth of a hot blast fan, 
lar boilers, having thirty-eight furnaces and 1 , 000 feet of 

connected with a portable engine, are directed upon masses effective fire grate surface. She will have an extra prom-
of wet hay or grain laid in open troughs, and brought in enade deck, and will practically be a five decker, being fitted 
turn, by occasional lifting of forks, under the d irect action for 450 fi rst class and 600 steerage passengers, with accommo-
of the air. By increasing the temperature of the blast it dat ion for a crew of 200 officers and men. Her cargo capa-
was found that thc drying process conld be proportionately city will be equal to 6,500 tons, with 1 , 700 tons of coal and 
expedited. Eventually the- scheme was perfected by bring- 1,000 tons of water ballast, having a .double bottum on what 
ing the hot blast fan to bear upon a shed divided into t w o  is called the ' longitudinal and bracket system_ ' 
compartments by an iron partitioll, and having a space " This vessel has been designed, after lengthened consider-
between the iron floor mid the ground. Hot air, supplied ation, to meet the requirements of our traditional service, 

from the hot-blast fan by means of a duct from an under- and we have adopted in every detail of the ship and engines 
ground furnace, communicates with thirty-two conical per- ABRAMS' CRANK SCREW DRIVER. the most advanced scientific improvements compatible with 
forated tubes on the floor on Whl'c ll are spJ'ked th t the �afe working of so great a vessel. Among the impor-, e we corn With this tool screws may be inserted and removed with 
sheaves These tubes of CO'II'se are used only f . tant matters into which we have crucially inquired has been . '. or gram_ much greater facility than with the ordinary form of screw 
The crownino- success of the whole process 's a t I that of the employment of steel instead of iron, and a fter a '" I II a mosp le- driver, as the motion is a continu.ous rotary one instead of in-
ric boist, worked hy the same engine as the hot blast, which termittent. 

practical and thorough examination into the merits of both 
elevates and sends up to the top of a ataek "2 fe t h' h . materials we have adopted steel for the hull and builers , but . . . � .  , '"  e Ig , as If desired the screw driver bit may be removed and a drill many as 960 sheaves per hour " under a provi;ion so stringent that every plate, before ac-, , or boring tool inserted in its place. 

This year, owing to the unprecedented wet summer, Mr, 4 •• I .. ceptance, will undergo a severe and rigid test by a qualified 
Gibbs' invention has come to the front and been recognized . MECHANICAL INVENTIONS, surveyor appointed and stationed at the steel manufactory 
by practical men as one of extreme value. He says, in a Messrs. Jacob W. Cagle and Joshua W. Nichols, of Green- for that special purpose . and that thB manipulation of the 

letter to th� Field :  " On Tuesday in last week I lent one of I ville, S. C. , have patented an improved press for baling cot- steel by the builders shall be subject to an equally careful 
my hay dners to Mr. Ash�ombe, o f Sewardstone,  a practi- ton , hay, straw, rags, bagging , hemp, etc. It is simple in  supervision by qualified engineers o f  our own appointment. 
cal far�er of long exp?nence and large 

.' holding. ' He construct ion,  convenient, rapid ,  and powerful in operation. The steel is to be made on the Siemens-Martin process, and 
started It at 9

.
A_ M _ ,  and III t:n hours had dned and stacked It consists of certain novel features which cannot be fully all rivets as well as plates throughout the ship are to be of 

tbe protiuce of ten acres, estImated at one and a half loads descrihed without an cngraving. steeL The name of the ncw vessel is to be the Sahara, and 
per acre . . Tbe total cost was £5 lOs. for the ten acres, rather An improvement in skiving macbines has been patented she is to be ready for sea in March , 1881 . "  

less than It would . have cost to  make the hay i u  the field , by  Mr. Charles E.  Langmaid, o f  Stoneham, Mass. I t  con 
had that been pOSSIble; The hay was made from unripe, sists in a vibrating knife tbat is hung upon the bed and used 
rank, weedy grass wh

.Jeh had been perpetually rained upon ; in connection with tbe usual clamps or rolls for feeding tbe 
lUI'. Ashcom?e and hIS men were inexperienced in the use material, and operated by mechanism, whereby the cutting 
of the macbme, and had no help from me ; the hay drier is done with greater facility than heretofore, and the machine 
was wholly uncovered, aud heavy showe�s fell on the hay may be used for the finest work. 

. , . . .. 

THE prize of $100 offered by Stillman B. Allen, of Boston, 
to the boy of York county, Maine, who should raise the 
greatest amount of corn on one-e ighth o f  an acre th is year 
has been awarded to Joseph Milliken, Jr. , of Biddeford, who 
raised 1 ,404 pounds 

CURING HAY IN WET WEATHER BY AID OF ARTIFICIAL HEAT. 
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DEcnMBER 6, 1 879.] 1titutifi e itutritau. 359 
THE IBEX. I SO much. The lapilli nearly all belong t.o the basaltic type, I which they are developed is easily understood if we bear in 

Of the genus Oapra, which includes several species, the , passing from felspathic basalt to allied rocks, in which the I mind the lithological nature of the basic tuffs and of therr 
Ibex or steinbok is a familiar and excellent example. vitreous base ,acquires greater and greater development, products of decomposition.-Nature . 

. ThIS animal , an inhabitant of the Alps, is remarkable for until it almost entirely displaces the crystalline constituent,s 
the exceeding development of the h orns, wh ich are some- of the basalt, when the fragments become mere glassy rocks 

. . . . .. 

tImes more than three feet in length, and o f  such extraordi- of the basic series, generally containing some crystals of NATURAL HISTORY NOTES. 
nary dimensions that they appear to a casual observer to be peridote, innumerable crystall ites, the latter someti mes THE BEHEADING OF FLIES BY A WESTERN PLANT. -In 

peculiarly un suitable for an animal which traverses the grouped in opaque granules, sometimes arranged regularly the Bulletin de la Societe Botanique de France (vol. xxiv.), says 
craggy regions of Al pine precipices. Some writers say that around the peridote microlites. From the forms of these Professor Asa Gray, there is an account by M. J. Poisson 
these enormous horns are employed by their o wners as volcanic fragments, which are often coated with manga· of his observations upon Mentzelia ornata as cultivated in 
" buffers, " by which the force of a fall may be broken, and nese, their association with volcanic ash, and their Iithologi- tbe Jardin des PI antes, Paris, and the very Singular m ode in 
that the animal, when leaping from a great height, will cal constitution, they cannot be derived from submarine which it causes the destruction of flies. It is so curious that 
alJght on its horns, and by their elastic strl'ngth be guarded I flows of lava. They are rat.her incoherent volcanic pro- the essen tial points of M. Poisson's communication are h e re 
from the severity of a sbock that would instantly kill any ducts, or lapilli, the accumulations of which in the Pacific recapitul ated, in the hope that observations may be made in 
animal not so defcnded. This statement, however, is but form a series of submarine tuffs. this countlY, either by the few who are able to cultivate this 
little credited, On e  of the most remarkable facts, brought to light by ornament,,'] plant with success, or by those who can examine 

To hunt the ibex successfully is as hard a matter as hunt- these soundings in the Pacific, is the large share taken in i it in its native stations. It is well known that the roughness 
mg the chamois, for the ibex is to the full as wary and active I the formation of these sedimentary deposits by palagonites, l of thi s and some related Loa8at-er:& is owing to the !itiff 
an animal, -and is sometimes apt to turn the t ables on its i perfectly identical in lithological characters with those of I bristles of the surface being provided with an armature, at 
pursuer, and assume an offensive deportment. Sh ould the I Sicily, Iceland, and the Galapagos islands. Many are in I certain points along their length, of retrorse barbs. There 
hunter approach too near the are three or four whorls of 
ibex, the animal will, as if sud- these barbs, and four or five 
denly urged by the reckless barbs to each whorl , on the 
courage of despair, dash boldly larger bristles ; in the Rmaller 
forward at its foe, and strike him there is only a terminal whorl of 
from the precipitous rock over barbs, in the m anner of a glo-
which he is forced to pass. The chidiate bristle. Mixed with 
difficulty of the chase is further these harpoon-like bristles are 
increased by the fact that the some soft ones, tipped with a 
ibex is a remarkably endurant capitate gland, which' secrete · a 
an imal, and is capable of ab- viscid matter attractive to in-
stain ing from food or water for sects. It appears that flies so 
a considerable time. attracted thrust in their probos-

It lives in little bands of five cis between the thickly. set glo-
or ten in number, each troop chidiate bristles to feed upon the 
being under the command of an secretion of the glands between 
old male, and preserving admir- and below. The retrorse barbs 
able order among themselves. interpose no obstacle to this ; but 
Their sentinel is ever on the when the proboscis is with-
watch, and at the slightest sus- drawn , its dilated and cu shion-
picious sound, scent, or object like tip catches in thc barbs, and 
the warning whistle is blown, holds all fast. The harder the 
and the whole troop make in- backward pull, the firmer and 
stantly for the highest attainable more extensive the at.tachment to 
point. Their instinct always the sharp barbs. The wounded 
leads them upward, an inborn and impaled organ becomes con-
" excelsior " being woven into gested and swollen, and the in-
their very ' natures, and as soon sect is seldom ahle to disengage 
as they perceive danger, they .it. Especially is this  the case 
invariably begin to mount to- with the larger flies, Some per-
ward the line of perpetual snow, ish by exhaustion ; but more of 
The young of this animal are them, passing round and round 
produced in April, and in a few in a circle,  and in one and 1;he 
hours after their birth they are same direction, come to an end 
strong enough to follow their by twisting off their heads. In-
parent. sects too small to be impaled on 

The color of thc ibex is a the barbs are held fast by the 
reddish brown in summer, and viscid secretions of the glands, 
gray-brown in winter ; a d ark and likewise perish. In these 
stripe passes along the spine and respects the arrangement comes 
over the face, and the abdomen under the head of those recently 
a.nd interior , faces of the limbs illustrated by Kern er, for the 
are washed �ith whitish -gray. exclusion of unw elcome guests 
The horns are covered from base from the blossoms.  And this 
to point with strongly marked m ay be extended to the flies also, 
transverse ridges, the n umber of which might reach the blossom 
which is variable, and is thought on the wing, but �re attracted 
by some persons to denote the rather to the glands beneath, to 
age of the animal. In the fe- their own destruction . Profes-
male the horn s are not nearly so sor Gray requests those who 
large nor so heavily ridged as have good opportuni ties of ob · 
in the male. The ibex is also taining Mentzelia ornata, and its 
known under the name of bou- much more common relative, M. 
quetin. nuda, both of which occur in 

... • ... the Western prairies and plains, 
Preservative oC the Dead. to i nvestigate the matter an d 
The Un i ted Sta.tes Consul-Ge- ascertain whether this charge of 

neral at Berlin, Mr. Kreismann, cruel behavior is well founded. 
has communicated to the Depart- CACTUS SPINEs. -The spines 
ment of State a new _process THE IBEX. must, says Moseley in his " Notes 
patented in Germany for preser- . of a N aturalist, " be a m ost effi-
vation of the dead. The liquid used is prepared as foll ows : i fact glasses of the basic series, either consisting of sidero- cient protection to the  cactus from being devoured by 
In 3, 000 grammes of boiling water are dissolved 100 grammes . melane, or decomposed into a red resinoid substance. The large animals. " I  have often noticed that if one a'pproaches 
of alum, 25 gram mes of cooking salt, 12 grammes of salt- i small iapilli of two or three inches in diameter are cemented one's hand slowly toward some of the forms w ith closcly 
peter, 60 grammes of potash, and 10 grammes of arsenic 

I by zeolites, showing the crystalline forms of christianite. set long spines, doing it with especial care to try and touch 
acid. When cool it is filtered. To 10 liters of this liquid The presence of these readily alterable basic glasses at once the end of one of the 'spines lightly without getting pricked, 
4 liters of glY

. 

cerine and l

.

liter of. methylic alCOhol
. 

are added. I reveals th
o 
e source of the clayey matter with which tbey are

. 
one's hond always does receive a sharp prick before such is 

The process of embalming is by saturating and impregnat- a�sociated, as wherenr rocks of this type occur their de expected, the ' distance having been miscalculated. There 
ing the bodies with it From 1� to 5 liters of - the liquid composition into clay is observable. seems to be a special arrangement in the color of tbe spines 
are used for a body. Among the minerals present in the volcanic ash are rbom- in some cases, possibly intended directly to bring ahout an 

------0-+-<> • ¢o bic tabular crystals of plagioclase, augite, magnetite, and a illusion , and cause animals likely to injure the plan t to get 
Volcanic Products at tbe BOttOIll of the Pacific. little sanidine or hornbl ende. It is singular that quartz pricked severely before they expect it, ll;nd thus to teach 
Tbe Abbe Renard and Mr . •  r. Murray communi cated to grains are practically absent, in s triking contrast to coast them to shun the plant, While the greater length of the 

the Geological Section of the British Associatiou, at Shef- deposits. This fact, however, is n ot so unexpected as the spines next the sllrface ,of the plant is ' white, the tips are 
fiel d, the results of an examination of the materials brought formation of zeolites i n  the free state. Minute fibrous radi- dark colored or black. The black ' tips are almost in visihle 
up by the Challenger's instruments from the bottom of the ated spherules are formed in the mud, possessing the crys- as viewed at a good many angles �gainst the general mass 
central Pacific. The area from which th e materials sub- tallographic charactcrs of christianite. as a background. The spines look as if they ended where 
mitted to the Abbii Renard were derived extends from the Besides these zeolitic spherules, otber crystals of the the white coloring ends, and tbe_ hand is advanced as if 
Sandwich Islands to 300 S. lat. , having the Low Archipe- same kin<;l occur in the form of minute prisms, and in such the prickles began there, and is pricked suddenly by some 
lngo approximately in its center. Volcanic matter·was found prod igiou s numbers that they make up about one third of unseen black tip. The exoeriment is easilv tried in any 
to play an important part in the formation of the bottom, the red clay. These and the zeolitic spherules are regarded cactus house at home. " 
being present in the form of lapilli and ashes d istrihuted in I by the au tbors as belonging to one mineral species, and they HYBRID SHAD, -Mr. Seth Green has recently called atten­
grea.t abundance ill thc " red clay," of which we havc heard remark that the formation of these and of the red clay in tion to the fact that it has been customary for the last four 
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360 
years at the shad hatching works on the Hudson River, 
whenever an opportunity offered, to impregnate tIre spitW'll 
of the shad with the milt of the white bass. Hll says that 
these eggs have hatched out in quite as large a percentage 
as those impregnated with the shad milt. The young fish 
look very much like small shad, but their actions are so en­
tirely different that they are readily distinguishable while 
in the hatching boxes. The attention of fishermen and 
others is particularly called to the fact that such hybrids now 
exi�t in the Hudson, and they are requested if any such be 
caught to make known the fact through the papers or other­
wise, describing as particularly as possible the appearance, 
characteristics, etc. , of the strange fish. 

EDISON'S ELECTRICAL GENERATOR. 

Ititntifi t �lUtritan. [DECEMBER 6, 1 879. 
wire, and make them irons, which ye call magnets, a leetle I fence, but they have patent locKs on them. (What does this 
heftier, why then yer masheen will be bigger ; and howbeit I mean ?) This S isn't much of a doctor, and I wouldn't trust 
ye do these things, why ye'll have a bigger masheen. Big- him with a sick cat. He spells Jerusalem with a G, and his 
ger, did I say ? No l  Why ? For the bearings of the obser- name is mentioned in connection with a neighbor's hen 
wation is in the application on it. " This is perhaps one of ' roost. " This letter of Z's is a great trouble to us, but I pro· 
Bunsby's greatest efforts. test and persist that X is innocent. No one can foretell 

2. Mr. Upton neatly gets round to the remark that I de- . what is to come out of all this embarrassment. 
liberately state that current and foot pounds are the same, I But all this is supposition. Perhaps it isn't apropos of 
that energy is tiirectly proportional to the curr6lnt, etc. , and anything. " The bearings of an obserwation is in the appli­
he corrects and instructs me by remarking that " foot pounds I cations on it. " 
are always measured by the square of the current, "  etc. I 

... . .  � .. 
CHARLES A. SEELEY. 

Moreover, he says : " Dr. Seeley's distinction of outside from ' 
inside current seems to me riliculous ." Mr. Upton, no A 
doubt, made himself quity merry at the discovery of all these 
blunders of mine. No w I reply : Mr. Upton would not have 
discovered those blunders unless he had been looking for 
them ; the wish is father to the thought. I do not think any­
body else has found them, or is likely to find them. When 

Note t"rom Mr. Edison . - The Hughes Microphone 

an d  tbe Blake Transmitter. 

1'0 th e Editor of the Scientific American : 

To the Editor of the Scientific American : we are obliged to write in the telegramic style, as we are 

In reference to t.he communication from T. D. Lockwood, 
which appeared in the SCIENTIFIC AMERICAN (No. 21), No­
vember 22, 1879, regarding the carbon telephone,  I wish to 
say that his statement that the scien tific men of Europe have 
supported the claim of Hughes that the microphonic action is 
different from tbe carbon telephone, is absolutely false, and 
as II fact just tbe contrary is the case. Also that the Patent 
Office bas declared that the Blake transmitter filed in the 
Patent Office in 1879 infringes several of my patents filed in 
1877. In fact there is not the slightest difference between 
the carbon transmitter and the so-called Blake transmitter, 

The letter of Mr. Upton, on page 337, is far from being sat- when limited as to time and space, we spontaneously take 
isfactory, at least to myself, for it tends to frustrate the rea- up abbreviated expressions which hypercritics might object 
lization of the plans I bad suggested of relieving Mr. Edison to. Thus we may use the letter C for current or strength of 
from the appearance of having put forth a preposterous current or energy of current, and no one but the bypercritics 
claim for bis electric generator. It has almost brought me will misunderstand or complain unless some positive ambigu­
into the thick of a controversy ; I barely escape and reserve ity results. Life is too sbort to write witb a view of satisfy­
my valor for another day. I protest that up to tbis time I ing the hypercritics. 1 might quote many preceden ts for 
do not know that tbere is any disagreement between Mr. the expressions I used, but I content myself with a single 
Edison and myself. Mr. Upton is indeed Mr. Edison's as· one, for the reason that it is from an authority which, I am 
sistant, and bis letter purports to be authorized, and yet I sure, Mr. Upton greatly respects ; the authority , please un­
cannot find anywhere irrefragable proof that Mr. Edison is derstand, is not Mr. Edison : possibly it is Mr. Upton him­
the author of tbe preposterous claim , or that he ever indorsed self. If Mr. Upton will turn to page 242 he will find thereon 

except in size of parts and delicacy of adjustment. 
. 

T. A. EDISON. 
Menlo Park, N. J. , November, 1879. 

CROSS-BREEDING AMONG FISH, it. I believe it is best, indeed, as I did in my article on page the preposterous claim as originally propounded, and he will 
305, to assume, until its falsity is proved, that Mr. Edison I observe that the last two words are " external current." How Mr. Robert B. Roosevelt, so well known in conn ection 
in the matter of that preposterous claim, or anything else, is it now ? Will Mr. Upton ever again say, " the distinction with fish breeding, is responsible for some surprising asser­
has not treated w ith indignity the revered memories of Obm, of outside from inside current seems to me ridiculous ?" tions with regard to the inter-crossing of distinct species of 
Faraday, and the other fathers of electricity. Mr. Edison, After finishing my case, Mr. Upton goes on : " In conclu- fish. Some two years ago the eggs of a shad were placed in 
like myself, appears to love peace and quietness, and per- sion, I may state that tbe methods which are employed for a pan of fresh water which could not have contained any 
haps the guilty author of that preposterous claim will never testing Mr. Edison's machines were fully described in a . milt of tbe male shad. This done, the eggs were mixed with 
be discovered and punished. The disagreement wbicb so paper read by me (in August) at the Saratoga meeting of the milt of a striped bass and t�ey were immedi�tely ferti­
far is de�eloped is between Mr. Upton and myself only, and the American Association. At that time (in August), as lized. They were then placed m the shad-hatchmg boxes, 
it will not long continue if he will take my advi ce. now, full results were withbeld until Mr. Edison was fully and fully 10,?00 youn� cross-breeds were . the resul�. ?hey 

The matter in lVIr. Upton's letter which is  offered as es- satisfied with the performance of the machine. " • I find in were .turned mto tbe flver at t�e proper tIme, a n d  It IS not 
pecially pertinent to the preposterous claim is comprised in this pretty plain evidence tbat Mr. Edison did not-and this yet. tIme for them to return, If they follow the customs of 
the two following sentences : • I have contended for from tbe first-put forth the prepos- i thell' mother. . . . . 

1." The writer of the article (on page 242) simply stated terous claim. He had full tests in August as well as on That the hybnds are lIkely to tbflve and breed IS thought 
that the machine was so con structed tbat when used at its October 11th, and of course he knew that he did not realize · probable after the perfect success that has followed the cross­
normal capacity the exterior resistance shall be nine times as tbat 90 per cent ; if be had realized it, he would have been ' ing of the California salmon and the common brook tro�t. 
great as the internal, so that niuety per cent of the power of fully satisfied with the performance of his rr:achine, for his ! Mr. Roosevelt says : " We b�ve crossed fifteen or twenty dIf-
the current could be used outside. " machine would be the greatest in vention of all time. I ferent bre�ds, and all successful�y, and I can ass�r� you th�t 

2. " Yet all that was claimed in the article (page 242) was Mr. Upton concludes by mentioning that Mr. Edison the result IS a strong argum�nt III fa VOl' of DarwIlllsm, for It 
perfectly true, and has been carefully verified. " hopes soon to have a machine with a resistance ratio of 1 : 20. shows t�a� all fish .m ay pOSSIbly have grown o�t of one or 

I have not been able to satisfy myself as to what are I trust this is not quite true. It would be almost Jl, public two vanetws. ThIS ;voul� ac�ount for .what IS call�d the 
the intent and meaning of sentence 1 . I cannot find out wbat calamity if Mr. Edison sboul d employ his great talent on ' land-lo�ke� salmon WbICh IS found. III lakes .havIllg .no 
" normal capacity " is. I cannot fin d  out what the thing is such a puerility. I quote again : " His machine  is so made commulll�atIO� wIt.h the sea. Tbe ?bJ ect of tIns crossIllg 
which was simply stated ; why did not Mr. Upton state it that it would be impossible to use it with the same resistance and breedlllg IS to Improve the .fish, Just as they cross n eat 
simply ? Among various tbeories of  the intent of sen tence outside as inside, as it would heat the wire on the arma- cattle and horses, and even frUlts and flowers. The result 
1 which I bave worked out, the most plausible i s, that tbe ture so as almost to burn it, by carrying a current so mucb will be to make fish food plenty, a n d  to add a large number 
sentence is a device like those terrible engines which Knicker- in excess of that for which it was intended. " The truth of of ' queer fish ' to the number already in existence. " 
bocker, in bis bistory of New York, relates were employed this must be evident to any one who is a tolerable expert on .. • • • .. 
by the ponderous Dutch warriors. This tbeory derives con- machines ; but I quote it as further evidence that Mr. Edison THE INTERNATIONAL DAIRY FAIR. 

firmation from the fact; which appears on page 308, that Mr. is not the author of  the preposterous claim, and to raise the Tbe second annual In ternational Dairy Fair in this city, 
Upton found it a fair tbing to fire, without warning, at short query whetber we cannot relieve Mr. Upton also from sus- to be open ed in the American Institute building, December 
range, and point blank, hot shot of Calculus ( !) right into a picion. 8, promises to be tbe largest and finest exhibition of the 
gentleman by the name of Weston. A few weeks since (suppose) the start1ing announcement  kind ever beld in this country. Nearly three tbousand cn-

But sentence 2 is  direct, explicit, and emphatic. It is so was made in the papers tbat X, a dear aud distinguisbed tries have already been made by intending exhibitors, and 
admirable in its way that I quote it again : " Yet all that was friend of )J1ine, had lifted himself over a tall fence by pulling ten thousand dollars will be given as premiums. I t is ex­
claimed in the article was perfectly true, and was carefully on bis boot straps. Many respectable people, influenced pected that at least 300 specimens of fine cattle w ill be 
verified. "  Now, as nothing was claimed (on 242) but what is mainly by their exalted and often proved faith in the ability exhibited, representing the most celebrated herds in the 
covered by t.he preposterous claim, this latter is signed, sealed, of X,  accepted the announcement as true ; for my friend coun try. Especial attention will be given to this depart­
and indorsed ; it is represented as baving been verified ; it was an eminent authority and exceedingly expert in the ment of the fair. In addition to many novelties there is 
is reasserted strenuously. Did Mr. Upton pen that sentence, matters relating to the alleged achievement. The hopeful promised an elaborate comparison of the methods of butter 
with the demonstration on page 305 before his eyes ? people at once began speCUlations on the applications of X's and cbeese manufacture as employed a hundred years ago 

I reproduce, from page 242, tbe preposterous claim : " Mr. discovery to rapid transit and otber great projects. Tbe and to-day in our best factories. 
Edison claims that he realizes ninety per cent of the power larger part of the community, bowever, remembering some- .. • • • ... 
applied to this machine in effective external current, " and thing of the little lessons iu natural philosophy of their STEAM TOWING ON THE ERIE CANAL. 

thereupon soon follows the explanation that the great econ- school days, denied the claims set up for X, and they scoffed The first tbrough tow on the Erie Canal from Buffalo to 
omy is due to the employing of a resistance ratio of 1 : 9. at him. At this juncture it seemed to me a proper thing Rochester, by the steam cable towing system, arrived at tbe 
For the demonstration of the fallacy of  this I refer to page and a duty towards a friend and to the public to make an latter city , November 18. The tow consisted of five canal 
305. explanation. I said that the feat proclaimed was really an boats, carrying 1,200 tons of grain. The distance, 96 miles, 

I might stop here, far I bave said all that is required con- impossibility, that it was a contradiction of the law of action was covered in 39 hours, a saving of 23 hours as compared 
cerning the matter of tbe preposterous claim. Mr. Upton and reaction ; that the pulling up on the boot strap would with horse power. It is expected that the cable system will 
introduces several other and extraneous things which are cal- be precisely balanced by tbe pressing down of the feet in the be completed the entire distance from Buffalo to Troy, 345 
culated, like that sentence 1, to befog and lead astray the boots, etc. ; that my friend was of too good sense to claim miles, shortly after tbe reopening of navigation in the spring. 
hasty reader, and I shall therefore briefly notice them. The impossible performances ; tbat the announcement was an The existing canal boats will be used without alteration, 
larger part of the letter is devoted to remarks which are aimed exaggeration, or came from a wicked partner, etc. My ex- and tbe boats will yield a larger revenue owing to the sav­
more or less directly at myself personally. Tbe general effect planation was calculated to pacify tbe scoffers and to make I ing of time on each trip. The traffic of the canal tbis year 
of these is substantially tbat of the trite retort, you're another ; all lovely again. My friend bad no call to say anything, has been unusually great, and it is expected that the new 
but I meet tbem in detail by pointing out that a part are in- unless to indorse my explanation or to turn tbe whole affair system will largely increase its capacity. 
tended to sbow tbat I had overlooked something important, into mild but pleasing entertainment by relating bow the .. .  • • • 
and the rest that I use technical terms ignorantly and reck- announcement originated in a little badinage of his, in which New Military Projectile. 

lessly. he proposed to lift himself over the fence, by pulling on the Experiments bave recently been carried on at Gren oble to 
1 .  After a very ingenious prelurie, in whicb I am made to boot straps of his carriage after slinging them over a pulley, test the efficacy of a new apparatus, made by M. Lamarre. 

take a rather funny part, the following climax is .reached : etc. But the affair is going to terminate differently and The invention consist s of balls  to be projected by guns of a 
" It Eeems never to have occurred to tbe doctor tbat it is in sadly. For a gentleman by the name of Z, who is an assist- fortress for tbe purpose· of throwing a strong light on the 
tbe power of the maker of the macbine to exert tbis ' moral ant (some say a partner) of X, has written a l etter to the enemy's position during tbe nigbt ; the principal object be­
suasion ' on tbe wire covering the armature, so that it shall public which purports to be authorized by X, in whicb the ing to prevent the digg ing of trenches or the performance 
be more effective and redouble its exertion when greater re- original claim is reasserted and enlarged. Mr. Z says : I of other military operations. Shortly after leav.ing the can­
sistance is offered for it to overcome. " Mr. Upton is correct ; , Spring, at its normal capacity, is the pleasantest season of . non , the Lamarre fire ball discbarges a light sufficiently 
it  really never did occur to me. But feeling th at sucb a con- the year. X never denied Newton's laws. Yet all tbat was ' bright, and lasts long enough, to enabl e guns to be pointed 
fession, on account of its brevity, is rather weak, I append claimed in tbe papers was perfectly true, and has been care- at the works. The projectile is, moreover, provided with a 
the remarks of one whose opinions are worth their weight in fully verified. X has positively lifted b im�elf over a fence gren ade, wbich explodes after a certain time, and is designed 
diamonds, and are the del ight of  the world : " If so be ye ten feet higb, and it may be mentionpd that be bopes to lift to keep the enemy's troops away and prevent them from 
overhaul yer masheen, tack on yer armycheer a lee tIe more bimself over a fence 20 feet high . There are - doors in the put�ing out the unwelcome ligbt. 
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GLASS TUBING. 

The manufacture of glass tubing is surprisingly si mple. 
The glass blower takes a small quantity of melted glass from 
the pot with his blowing tube, rolls it slightly on a marble 
slab to give it a cylindrical form, he then adds a small quan­
tity of glass from the same pot, and blows the enlarged mass 
while rolling it, taking great pai n s to keep the !lhape cylin­
drical . If tubes of large caliber are required, the inside diame­
ter of the cylinder is enlarged, and the glass is allowed to 
cool slightly before drawing. For tubes of very small cali­
ber, such as thermometer tubes and other capillary tubes, 
the intern al diameter of the cylinder is decreased and the 
glass is used very warm. 

In making a piece of glass tubing the assistant places a 
ball of ghlss against the end of thE' glass cylinder by aid of 
his blowing tube. Now the men, each holdi ng an end of 
the glass cylinder by means of their 
blow ing tubes, begin to separate, 
walking backward. The cylinder 
is thus lengthened,  and at the same 
time made smaller in diame ter, and 
the diameter, of course, depends 
upon how much the tube is drawn 
out. 

When the tube h as attained the 
right size it is generally too warm 
and soft to admic of laying it down 
without destroying its shape ; it is 
therefore cooled by means of a fan, 
as shown in Fig. 1 .  When it be­
comes sufficiently cool it is laid 
upon a series of equidistant paral­
lel wooden blocks of uniform heigh t ,  
where it remains until it  becomes 
cold.  It is then cut into lengths with 
a diamond or a file. If the tubes are 
to resist great pressure or changes 
of temperature, they are annealed 
w ith great care. They are some-
timps plunged into boiling lin seed oil and slowly cooled. 

.. t • I "  ------­
Reading Roolll oC the British Museulll. 

The dome of the British Museum readi ng room, in which 
the electric ligh t is now used, is 140 feet in diameter and 106 
feet higb . In this dimension of diameter it  is only inferior 
to the Pantheon of Rome by 2 feet ; St. Peter's being only 
139 ; Sta. Maria, in Florence, 139 ; the capitol at Washing­
ton, 135Yz ; the tomb of Mahomet, Bejapore, 135 ; St. Paul's, 
112 ; St. Sophia, Constanti nople, 107, and the Church at 
Darmstadt, 105. 

The new reading room contains 1,250, 000 cubic feet of 
space ; its " suburbs, " or surrounding libraries, 750, 000. The 
building is constructed principally of  iron, with brick arches 
between the main ribs, supported by twenty iron pi ers, hav­
ing a sectional area of 10 superficial feet to each, including 
the brick casing, or 200 feet in  all. This saving of space by 
the use of iron is remarkable, the piers of support on which 
the dome rests only thus occupying 200 feet, whereas "the 
piers of the Pantheon of Rome fill 7,477 feet of area, and 
those of the tomb of Maho-
met 5, 593 feet. Upwards of 
2,000 tons of iron have been 
employed in the construction . 
The weight of the m aterials 
used in the dome is about 
4,200 tons, namely, upwards 
of 200 tons on each pier. 

The uprights or standards 
of the bookcases in the Brit­
ish Museum reading room 
are formed of wrought iron , 
galvanized and framed to­
gether, having fillets of beech 
inserted between the iron to 
receive the hrass pins upon 
which the shelves rest. The 
framew ork of the bookcases 
forms the support for the iron 
perforated floors of the gal­
lery avenues, and which are 
gen erally 8 feet wide, the 
central 6 feet being appro-
priated to the perforated floor, and the remainder being a 
clear space between the back of the books and the flooring, 
by which contrivance the light from the skylights (in all 
cases extending to the full width of the avenues) is thrown 
down the back of the books on each story, so that the let­
tering may be easily discerned throughout the book ranges. 
The shelves are formed of iron galvanized plates, edged 
with wainscot and covered with russet hide leather, and 
having a book fall attached. They are . fitted at each end 
wih galvanized iron leather, covered, and wadded pads 
placed next the skeleton bookcase framing, to prevent injury 
to the binding when the books are taken out or replaced. 
Between these pads the skeleton framing of the cases forms 
an aperture by which a current of air may pass and venti­
lation be kept up throughout. The shelves rest upon brass 
pins, the holes for which are pierced at three quarters of an 
inch apart from center to center ; but by a contrivance in 
cranking the shaft of the pin, which m ay be turned upward 
or down ward, this interval is practically halved, and the 
position of the shelves may be altered three-eighths of an 
inch at a time; 

-

j'titutifi t �tutri tau. 
The reading room contains three miles lineal o f  bookcases, 

eight feet hig h ;  assuming them all to be spaced for the ave­
raged octavo book size, the entire ranges form twenty-five 
miles of shelves. Assuming the shelves to be filled with 
books, of paper of average thickness, the leaves placed edge 
to edge would extend about 25,000 miles, or more than three 
times the diameter of the globe ) 

. . . .. .. 
Slag Bone r (loverlng. 

Mr. Franz Buttgellbach, the well known metallurgist, 
gi ves the following method for the utilization of blast fur­
nace cinder as an insulator for steam pipes, etc. : Mix 150 

parts of cinder dust, 35 parts by w eight of fine coal dust, 
250 parts of fire clay, and 300 parts flue dust, with 10 parts 
of cow's hair, add 600 parts of water into which 10 to 15 parts 
of raw sulphuric acid has been poured, and make a stiff 

FIG. 1 . -COOLING GLASS TUBES. 

dough of the whole. This is thrown in small amounts upon 
the warmed pipe, hardening rapidly. Upon this rough coat 
a second, third, etc. , is laid, according to the thickness 
which is to be used. By the action of sulphuric acid gyp­
sum is formed, and the silica, rendered free, hardens. The 
mass becomes as hard as porcelain, and is still porous. It 
adheres firmly, and never cr!lcks. Mr. Buttgenbach states 
that he has te�ted its merits by ten years' use, and has found 
it to meet all requirements. 

.. , . . .. 
AGRICULTURAL INVENTIONS, 

An improvement in sulky-plows has been patented by 
Mr. Will i am J. �Ieharry, of State Line,  Indiana (Sheldon, 
Illinoi�, P. 0 ). The object, of this invention is to furnish 
an improved sulky attachment for plows, which shall be 
simpl e in construction, m ay be readily attached to any ordi­
nary plow, will m ateri ally lighten the draught, and will 
allow the plow to be read ily controlled. 

Messrs. John J. Howell and Osnel H. Wienges, of Fort 
Motte, S. C. , have invented an improved handle, which is so 

FIG. 2.-DRAWING GLASS T UBES. 

constructed that it may be applied to hoes, rakes, and other 
similar garden and farm implements, and which may be 
easily and quickly detached from one implement and 
attached to another:, and when attaclled will hold the im­
plement firmly and securely. 

An improved farm gate has been patented by Mr. George 
Johnson, of Waucousta, Wis. This is an improvement in 
the  class of horizontally swingiug farm-gates, wh ich have 
suitable attachments for holding them at different elevations 
for the purpose of avoiding snow or other obstruction, 
while being opened Of closed . The invention relates to the 
construction of the attachments or devices which hold the 
gate in different vertical adjustments. 

.. f .  � .. 
NEARSIGHTEDNESS AND THE COLOR OF THE EYEs.-M. 

Nicate stated, at the meeting of the French Society for the 
Advancement of Science, that as one of the results of his 
examination of 3,434 eyes in relation to myopia, at Mar­
seilles, this defect was observed far more frequently in light 
than in dark eyes, blue and gray eyes furnishing 18 per 
cent, and black and brown eyes only 11 '27 per cent. 

Purifying Gelatine. 

Impurities in gelatine may be classified under two heads­
mechanical and chemical-the l atter being far more difficult 
to remove than. the former, inasmuch as they are more or 
less in combination with the material itself. Fortunately 
they do not appear to exert the same injurious action on the 
emulsion as the mechanical, which, although simply in a 
state of suspension, aTe yet exceedingly difficult to remove 
by simple filtration, especially after the emulsion is formed, 
as many of them are in quite as fine a state of division as 
the bromide itself ; hence it is clear that any means which 
may be adopted to remove the one will also remove the other. 

The mechanical impurities in gelatine principally consist 
of lim e in the form either of the sulphates, carbonates, and 
phosphates, fat or grease, sometimes animal fiber, and always 
that very indefinite compound " dust. " This latter impurity 

is generally present in considerable 
quantity owing to the sheets or 
flakes, while in the jellied form, 
being exposed on nets of string or 
wire in a strong current of air to 
dry, when, as a matter of course, 
any' dust that comes in contact with 
them adheres and dries into the 
gelatine. In some of the English 
manufactories wire nets are em­
ployed, but on the continent those 
made of string are principally in 
use, and fibers of that materjal 
adhere to and are detached with the 
gelatine. It is said that these nets 
are greased to prevent the flakes 
from sticking. If this be the case 
it will account for some of the fat 
generally present in gelatine. We 
are told that it is the custom with 
some of the continental manufac­
turers to wash the surface of the 
sheets of their finest kinds with 

warm water after they are dry so as to remove the extra­
neous surface matter . 

Although, as we have said, it is almost impossible to 
remove the insoluble matt.er by mere filtration, owing to the 
viscousn ess of the solution, yet it may be entirely elimi­
nated by adopting the process commonly employed in the 
culinary art for clarifying jellies. This consists of mixing 
with the solution of gelatine some albumen of white of egg, 
and then raising the temperature sufficiently high to coagu­
late the albumen, which in coagulating imprisons the inso­
luble particles. The .whole is then put into a flannel bag, 
and suspended in front of a fire, when the soluti on passes 
through perfectly clear ltn d transparent, even if an opaque 
sample of gelatine have been used, and at the same time all 
fatty particles will be retained by the coagulated albumen. 
In practice, however, it will be found very difficult to treat 
successfully thick solutions in this way, as they will not 
pass through the strainer in the same mann er as thin ones, 
such as are used for jellies, and also that strong solutions 
set much quicker and at a higher temperature than weak 

ones, so that some other plan 
must be adopted to avoid the 
necessity of filtering the solu­
tion if  a strong one require 
purification. 

The method we have em­
ployed with perfect success 
does not require filtration at 
all, yet the solution is ren ­
dered perfectly bright and 
transparent,  and free from all 
solid particles ail well as fatty 
matters. For this purpose 
the gelatin e  to be purified i s  
placed in cold watel until it 
has become swollen. It is 
then transferred to a beaker 
placed in a water bath heated 
to a temperature of 110' Fah. 
-not higher-until it is dis­
solved ; then some well-
whisked white of egg is 
stirred in. The proportion 

we have used has been two ounces of albumen to each 
four or five ounces of dry gelatine. Now, with a whisk, or, 
better still, one of the American egg beaters, convert the 
whole into froth. To do this easily it may be n ecessary to 
heat the solution somewhat, so as to render it more limpid ; 
b ut care must be taken that it does not rise beyond 1200 
Fah . ,  otherwise the albumen will be coagulated before its 
time. After the whole is con verted into froth the tempera­
ture of the water bath must be quickly raised to nearly boil­
ing point, and then allowed to remain undisturbed for some 
time. 

As the albumen .coagulates it will rise to the surface of 
the solution, carrying with it all the solid impurities, leav­
ing the lower part quite clear. This may take some little 
time, according to the st.rength of the solution ; but the tem­
perature must be maintained until it is clear. It may then 
be allowed to cool, and the whole turned out (which may be 
easily done by placing the beak(lr in water for a few seconds 
and then inverting it), and the top part cut off and rejected. 
The other part may then be used direct for the emulsion, or 
it may be cut i nto thin slices and dried in an atmosphere fr�e 
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from dust, and preserved for future usc. The drying may I nation's capital, as H is one of the most important. Here are I always be trusted. But conflagrations will come in spite of 
be much facilitated by digesting the thin slices in strong preserved all records, books, models, drawings, specifications, every precaution, and, in such an emergency, the engine 
alcohol, so as to disp�ace the greater part of the w ater before etc . ,  pertaining to patents. The office is under the supervision I that can throw the greatest volume of water steadily for all 
commencing to dry, and by this means the chances of its of the Secretary of tIle Interior, but the Oommissioner of pat- I the time required is the best one. 
llecoming contaminated with dust wil l  be much reduced. ents is the chief in charge of the office. The officers consist But to return to the statistics, which show an annual 

The object of converting the greater part of the solution of a commissioner, assistant commissioner, and three exam: II waste of $100, 000,000 of property every year. This amount 
into froth is this : If the albumen was simply stirred in and iners-in-chief, besides one chief clerk and examiner in charge of actual values, the product of the people's industry, is 
then coagulated it would remain in suspension, owing to of interferences, and a host of primary examiners. These 

I
' thrown away yearly. There is no return for it in any shape. 

the density of the solution ; but, when the whole is con- primary examiners are men versed in some special depart- Insurance companies may make good individual losses, but 
verted into froth, the air bubbles as they rise to the surface ment of mechanics, etc. , and models, drawings, sP

,

ecifications, I' the money must come from the pockets of other indi viduals, 
carry the coagulated albumen, together with its imprisoned etc. , are given to them for examination, with due reference and, eventually, is paid by the prod ucing classes. It would 
impurities, before it. As an example of the efficacy of this to their special qualifications. be far better if we could take $100,000,000 a year in new , 
method of pnrification we may mention that we once mixed If an applicant is dissatisfied with a decision, he can be · crisp, greenbacks from the National Treasury and burn them 
some gelatine with a solution of Indian ink which had been heard by the board of examiners-in-chief, and then, if still up, if by that means we could save for business purposes 
passed through filtering paper, and then treated it in the dissatisfied, before the Oommissioner on appeal. Appeals the property destroyed by fire. But suppose Oongress should 
manner described, the result being that the wh ole of the I from the Oommissioner can be taken in all cases, except in- appropriate this sum of money to be burned up evcry year 
coloring matter was removed with the albumen, which terferences, to the Supreme Oourt. Where an inventor is  -what a howl of indignation would be raised by the tax­
floated on the top like soot, while the lower portion was not not ready to file a complete specification, and desires further payers of the country ' How they would denounce tIle 
only transparent, but perfectly devoid of color. time, but wishes to secure his right, he can file a caveat, wastefulness of our legislators, and how quickly they 

This experiment not only proves the efficiency of the pro- which will be placed in the secret arch ives of the Patent would rel egate them to private life. But would it be any 
cess, but also shows that it is impracticabll> to purify the Office ; and if there be any application within a year for any- worse for Oongress to thus squander the substance of the 
emulsion with albumen after it is made, as has been sug� I thing which appears to interfere with his claim,  h" shall have nation than it is for the careless and wasteful taxpayers to 
gested, for the purpose of removing the coarser particles of notice, and may appear and prove pri<)rity ; and by a second do it ? The waste is the same, and careful and prudent tax­
bromide, because the wllOle would be removed in the same caveat he may renew it for another year. Patents can be payers are forced to contribute to make up the losses of 
manner as the coloring matter of the Indian ink was.-Brit- procured in foreign countries, and a great many are taken those who are neither the one nor the other. ·What we want 
ish Journal of Plwtograplty. out in England, Canada, France, Belgium, and Germany. is better legislation to control the erection of buildings, an d 

• , • , .. THE PATENT OFFICE IN WASillNGTON legislation to prevent insurance companies from encourag· 
Letters Patent.-How and in What Manner they can Is more than self· supporting, and to-day is said to have at ing incendiarism by paying more for property that is de-

be Taken Out. least $l ,OUO,OOO to its credit. Last year there were 20,260 
stroyed by fire than it was worth while stan ding. In 6 tlfer 

In this age of improvements and inventions the subject of applicants for patents, and 12, 354 patents were granted, be-
words, the payment of losses by insurance companies shoul d 

patents is of great interest. The laws which govern patents sides 1,455 trade marks and 492 labels. Of the patents, 832 
be restricted to two-thirds the value of the pro perty de­

are among the most important on the statute books looking were held for the final payment of dues. The cost of obtain- stroyed. W ith such a law in force, property owners w ould 
to the protection of industries, as they grant inventors, their ing a patent is usually about $60, $25 of this amount being be compelled to carry on e-third of the risk themselves, and 
heirs and assigns, the exclusive right for a specified period to the fee of the solicitor and the llalance is paid at the Patent this would destroy all motive to incendiariHm, and induce 
new discoveries and inventions of a novel and useful charac- Office. '1'he State receiving the largest number of patents prudence and care in the management of propcrty. Such a 
ter. E very invention or discovery to he patentable must per capita last year was Nevada, but usually the order is as law en forced rigidly in every State would reduce our fire 
possess the merit of either novelty or utility. A patent will follows : Massachusetts, Oonnecticut, Rhode Island, New losses more than fifty per �e�: �h!first year. 
not be granted to an applicant for an article discovered and Yo k d th D· t . t f 0 I b· It · t }  t d r , an e IS nc 0 0 um lao IS 0 De expec e Te]egraphy in France. 
invented by an other, but inventors will not prejudice their that Massachusetts and Oonnecticut will stand at the hcad 
rights by allowing the public sale of that invention for two f h r Th . Y 

By the end of the present year, of 87 chief towns of de-
o t e 1st. e mtuitive ingenuity of the ankee is con- partments, only 26 will not be provided w ith direct tele . years before applying for a patent, and a valid patent will st tl d . .  thO d I ·  th I b an y eSlgnmg some mg new an exp onng e a y- graphic commun ication with Paris. These 26 towns com-not be issued in case this use extends over a longer period. rl·nths of science and t · . ( ff t t l · 1 t th I 1 ar m 1 s e or S 0 Ig I en e a lor municate through intermediate offices. The total number of A " prior invention " does not hold good, if the party has of man, and it will be a long time before he can be ousted direct wires from the French ca ital to provincial centers is simply conceived the idea of the thing patented ; it is neceE- from his position at the head of designers and inventors. � 113, and several of these centers h�ve more than one such wire. sary that it should b � reduced to a practical form or complete Boston Globe I 

invention before a claim can be established. Whoever re-
. 

.. � • , ... Thus, Amiens has 2 ;  Bordeaux, 3 ;  Marseilles, 4 ;  }fontpellier, 
Fire Losses. 2 ;  Nantes, 2 ;  Toulouse, 2 ;  Trouville, 2 ;  and Versailles, 39. stores an abandoned or lost art or invention may obtain a 

patent for it. 
An invention patented in a foreign country can receive a 

patent in the Un ited States, if it has not been in public use 
two years prior to the application, but the American patent 
will not continue heyond the time granted by the foreign 
patent. In determining 

The statistics of fires for the month of September show Twenty-five of these lines are subterranean. As regards di­
that the losses by fires reported in the United States rect wires to foreign centers, Paris has one to Amsterdam, 
amounted to $5, 349,300, and in Oanada to $264,800. Of the one to Antwerp, one to Basle, three to Berlin, one to Berne, 
United States loss, the insurance companies paid $2,298,200, one to Bergeux, three to Brussels, one to Oologne, one to 
and of the Oanadian loss $165,000, or less than one half. Florence, one to Geneva, nine to J�ondon. one to Metz-Ham­

The loss for the correspond ing month of last year was burg, one to Milan. one to Miilhausen, one to Rome, one to 
$790, 500 less than the aggregate amount above given. This Strasbourg, :one to Turin, and two to Vienna. There is also 

WHETHER AN INVENTION IS NEW, d· t b . . f M · 11 t L d total loss of $5,349,300 was distributed, says the Fireman's a lI'ee su manne Wlre rom arsel es 0 on on. 
it is only necessary to ascertain if it is different from any- Journal, generally throughout the States and Territories, • I • , .. 
thing previously patented. In deciding the question of nov- New York State suffering the most severely, her loss being 

The Telegraphic SystelD or the World. 

eIty it is necessary to decide whether an invention is really $767,700 ; Illinois comes next , with a loss of $439, 600 ; Iowa The system of telegraphs in Europe comprised, at the end 
novel, or whether it consists in  a douhle or analogous use of lost $322,500, and Massachusetts $281, 600, Dakota had an of 1877, 2613, 809 miles of lines, and 769,768 miles of wires. 
something already known. For instance, a patent will not exceptional fire at Deadwood, where the loss was $1,070,000, 

There were 19, 627 government telegraph stations, and 12, 708 

be i ssued to a person who first applies to railroad cars a kind which is not included in the classification of average losses. railway and special stations. The nu mber of employes 
of a whe�l previously u�ed. for other conveyan �es . . Neither For the nine months ending with September, the recorded amounted to 61,984, and the number of instruments to 
can the dlscovery of a prmClple: a natural la w, sClentlfic truth, losses of the United States amounted to $61 , 150. 100, and in 41,708. 'l'he number of paid messages was, in rou nd num­
or property of matter be a subJect �f a .patent. But whoever Oanada to $6, (l14,800-an aggregate of $67, 164,900. The bers, 86,000,000, of which 20,000, 000 were international dis­
m�kes a new a?d uscfu� apphcatlOn  of �ny of these aggregate losses for the same period last year were $50, 626, -

patches. The number of other telegrams forwarded amount­
thmgs b! :mbodymg the prmclple .of the la,: m mechanism, 1 500, showing a gain for 1879 of $16,538,400. Should the last ed to about 7,000. 000. M. Newman Spallart gives the fol­
or descr:bmg � �ew process b! whICh the dlsc�ve:y ma� be three months of the year only equal for each the loss of lowing statistics for the other parts of the world. In Amer­
of practlcal utlhty, may obtalU a patent for h IS lUventlOn, S t b th d d I f th ·ll b $84 007 200 

ica (1875 to 1877), 114, 157 miles of wires ; 8,756 stations ;  2:), -
. . .  . . . ep em er, e recor e oss or e year wI e , " I I A . 

W hlCh c�nsl.sts not lU the abstract prmClple, but lU its practi- But it is estimated that one third of the actual losses are not O�O,OOO te egra�s. n Sla (1875 to 1876), 24,521
. 
miles of 

cal apphcatl?n.. . recorded, so that the estimate heretofore made that the i W lres ; 48? statlqns.; 2,300,000 te�egrams. Austraha (1875), 

Persons wlshmg to obtam letters patent usually apply to I I  b fi . $100 000 000 · t f t f th 23,582 mlles of Wlres ; 689 statlOn s ;  2, 500,000 telegrams. 
. . . annua oss y re IS " IS no ar ou 0 e way.  . . .  

a sohcltor of patents or attorney, and furmsh him with a Th t t· t· f th t t h t· t Afnca (1874 to 1876), 8, 148 mIles of Wlres ; 196 stations ; 
. . . e s a IS ICS or e pas en years s ow, excep mg grea 

model of the mventlOn deSIred to be patented, except in cases fl t· 1 ·  . th  fi I f th 1, 200, 000 telegrams. 
. . . . . con agra lOns, a year y lUcrease m e re osses 0 e 

of deslgns, composlt.lOns, �nd processes. ":h� petltlOller country. This is positive demonstration that the means for 
.. . . . .. 

takes oath that he beheves hImself to be the onglllal and first t Il· fi h t k t · th th b ·ld . . . . . con TO lUg res ave n o  e p  pace Wl e U l  -
lllventor of the mventlOn, an d that, to hlS knowl edge, It has . . t· f th t I I d· th t . . . .  lllg opera lOns 0 e coun rv. nc u mg e grea 
not been known or used before. Accompanymg thlS petltlOn . . . 

d th t ,. d 1 f h ·  . · f  h ·11 
conflagratlOns, the fact becomes apparent that Improve-

an oa mus ue a mo e 0 t e lUventlOn 1 t e case Wl . . .  . . . 
. . . . . .  . ment m fire extmgUlshmg machmery has not kept pace 

a.dmlt of It, w�th drawlllgs �nd spcClficatlOns . . The apphca- with the latest methods of construction. As a matter 
tlOn must be slgned by the lllventor unless he IS dead, when 
it must be signed by his executor or administrator. The 
specification is a full description of the invention, in writ­
ing, and the manner and process of making and using it .  
The description is followed by the claim, in which the ap­
plicant must particularly specify the part, improvement, or 
combination which he claims as his own invention and dis­
covery. Where there are drawings the specification must 
refer by letters and figures to the different  parts. In the case 
of the composition of matter, specimens of the composition 
and of the ingredients sufficient in quantity for the purpose 
of experiment must accompany the application. 

THE CHIEF OBJECTS OF THE SPECIFICATIONS 

Are to make known the precise nature of the invention, and to 
enable the public from the specification itself to practice the 
invention after the expiration of the patent. The object of the 
claim is to fix with accuracy the extent of what is claimed 
as new. It is sometimes fatal to a claim to call an invention 
a machine when it is a process, and it is of the utmost im­
portance to the inventors that the specifications are plain. 
The petition, oath, model, specification, d'ra wing, etc. , are 
forwarded to the Patent Office at Washi ngton by the solicitor 
or attorney. The Patent Office, as those who have seen it 
are well aware, is one of the most notable buildings in the 

of fact, the means for fighting fires in the seven, eight, or 
nine story buildings of modern times, constructed of the 
most inflammable material , are no better than they were 
twenty years ago, before the era of tall buildings, and when 
better methods of construction prevailed. The steam fire 
engine is the only real advance in fire extinguishing ma­
chinery that has been made within the present generation,  
and the capacity of  these has  not been increased to accord 
with the m odern style of architecture. Machinery that is 
equal to  fighting a fire in a three story building is wholly 
in effectual when the flames are raging a hundred or more 
feet above the street level. That our engines have not  
greater capacity is not the fault of  the manufacturers. The 
demand has been for light engines that could be quickly 
drawn to a fire, rather than for those of great capacity in 
throwing water . As a matter of fact, the light engines are 
more serviceable three times out of five. It is only in those 
cities where tall build ings are numerous that more powerful 
engines are required, and in those greater importance is laid 
upon the ability of the lighter ones to get quickly to a fire 
and put it out before it gets headway, than upon great 
volumes of water to suppress one that is well agoing. Pre­
ventions of conflagrations; rather than their extinction, is 
relied upon. This w ould be aU well enough if it could 

A New Co]orado Min i n g  Tun nel. 

The Boulder News and GOUTier says : ., A tunnel has re­
cently been started at the base of Seaton Mountain, about 
one mile from Idaho Springs, having a course n orth 240 east. 
n cuts at right angles all the lodes, and some of them at a 
depth of 2,300 feet. Thirty-seven already discovered will 
be cut by this tunnei, many of them well and favorably 
known by their rich and abundant production of ores. Of 
these, the projector of the enterprise has secured thirty-fou r 
lodes, and arranged for the purchase of the balance when 
desirable, thus wisely avoiding any possibility of dispute 
over titles, surface claims, or side lines in the long hereafter. 
This tunnel, christened the ' Idaho, '  is considered in many 
respects the largest and best constructed tunnel in the coun­
try for mining uses. Bed rock was reached at a distance of 
48 feet, at which point the first lode was cut, the vein mat" 
tel' assaying well. Very strung and promising m ineral vein s 
have been cut within each successive 25 feet since  reaching 
solid rock. This tunnel , if continued on its course, will 
reach Black Hawk at a distance of three and a half miles. " 

,. I e  • ..  
MEN of science, students, inventors, and every other class 

of persons d esirous of keeping up with the times should be­
come regular subscribers to this paper. They will find it a 
paying investment, for the SCIE1i[TIFIC AMERICAN not only 
contain s a record of all the important discoveries and inven­
tions of this country, Great Britain, and other Ell glish speak­
ing countries, but translations from the French, German,  
and other foreign scientific and industrial publications, 
nearly all of which are ,·pceived regularly at this office. 
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D ECEMBER ,6 1 879.) J titntifit �tUtrintu. 
�u�int�S and � trsonat. - I Solid Emery Vulcanite Wheels-Thc Solid Original I profession. For such men it is likely to prove very ser-
� • C!:; • Emery Wheel - other kinds imitations and inferior. viceable. They will at least find no trouble in under· 

Cantion.-Our name is stamped in full on all our best standing what the author has to say, his language heing 
The Ohargefor lnsertiw under this head is One Dollar I Standard Belting, Packin", and Hose. Buy that only. admirably simple direct and free from mathematl�al 
a liMf01' each insertion ' about eight words to a line. 

I :rhe best is the cheapest. New York Belting and Pack"- or scientific affectation. ' , I mg Company, 37 and 38 Park Row. N. Y. 
Advertisements must be 1'eceived at publication office For best low price Planer and Matcher, and latest 
as eatly a8 Thursday morning to appear in next issue. : improved Sash, Door, and Blind Machinery. Send for 

� The p'Ublishers of this paper guarantee to adver- I descriptive catalogue to Rowley & Hermance, Williams· i 
tisers a circulation of not less than 50,000 copies every I port, Pa. 

weekly issue. . Eclipse Portable Engine. See illustrated adv. ,  p. 318. 
Special Wood-Working �Iachinery of every variety. 

Blake Crushers, all sizes, with all the best improve- I Levi Houston, Montgomery, Pa. See ad . page 269. 

ments. at less than half former prices. E. S. Blake & I Sheet Metal Fresses, FFracute Co., Bridgeton, N. J. 
Co., Pittsburg, Pa . Latest improved methods for working hard or soft 
Comb'd Funch & Shears.; Universal Lathe Chucks. Lam- ! metals , grinding long knives, tools. etc" Portable Chuck 
bertville Iron \Vorks, Lambertville, N. J. See ad . p. 333. i Jaws and Diamond Tools . Address American Twist 

To Thrashing Machine Manufacturers.-The best, Drill Co., Woonsocket, R. 1 . 
cheapest, and most durable Graiu Tally. Can be at. For best Fortable Fo.ges and Blacksmiths' Hand 
tached to separators. Measures and registers correctly. Blowers. address Buffalo Forge Company. Butral� , N. Y . 
Shop rights or entire patent for sale . Address A. H. Diamond Planers. J. Dickinson. 64 Nassau S t . ,  N. Y .  
Seavey, North Huron, Wayne Co. , N. Y. 

Agency Wanted to introduce some Novelty into Canada 
by a gentleman of ability. Address " Novelty, " Aylmer, 
Ont o 

Steam Hammers, Improved HydrauliC Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columhia St., New York. 

HlN'l'S TO CORRESPONDENTS. 
No attention will be paid to communications unless 

accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inqnirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub­
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Sawyer's Own Booh, Dlustrated. Over 100 pages of 
valuable information . How to straighten saws. etc . The Friction Clutch Captain will start calender rolls Sent free by mail to any part of the world. Send your Persons desiring special informatiou which i " purely 

for rubber. brass, or paper without shock ; stop quick, full address to Emerson. Smith & Co. , Beaver Falls, Pa. of a personal character, and not of general interest, 
and will save machinery from breaking. D."Frisbie & Eagle Anvils, 9 ccnts per pound. Fully warranted. should remit from $1 to $5, according to the subj ect, 
Co., New Haven, Conn. as we canuot be expected to spend time and lahor . to 
Fl P II t P P 'b ' l 467 W 40th St N y Repairs to Corliss EU"ines a spccialty. L. B Flan- . . . .  . anges, u eys, e c. . ryl 1 ,  . ' , . .  I d 1\ '  Phl ' 

. obtaIn such lnformatlOll wlthout remnneratIOn . 
You can get your engravings made by the Photo-En-

er� 11achme Works, l adelp�la, pa.
. Any numbers of the SCIENTIFIC AMERICAN SUPPLE-

graving Co .  (Moss' process), 67 Park Place, N. Y . ,  for I TIght and Slack Barrel machmcry a specmlty. John MENT referred to in these columns may be had at this 
ahout one-half the price charged for wood cuts . Send Greenwood & Co. , Rochester, N . Y. See illus'd adv. p. 30. I oft\cft. Pricc 10 cen", each. 
stamp for illustrated circular . Elevators, Freight and Passenger, Shafting, Pulleys, 

Hoisting Machinery of all kinds a specialty. and Hangers. L. S. Graves & Son, Rochester, N. Y .  

Castings of  Crucible S teel, solid, act same as bar 
steel. Specialty : Cast Cast Steel Plow Shares. Agri­
cultural Wrought Steels of every description. Write 
us. Read, McKee & Co., limited, Pittsburg, Pa. 

For Sale.-Patent Automatic Planer Knife and Tool 
Grinder. Also Patent Friction Clutch and Pulley. Ad­
dress E. S. Fernald, Saco, Me . 

A Firm in Scotland, representing a New York Leather 
Belting House, are anxious to obtain another represen. 
tation for American goods. Address B. J .  H., P. O .  
Box 2701, New York. 

Prcsses, and Dies that cut 500,000 fruit can tops with­
out sharpening . Ayar Machine \Yorks, Salem, N. J .  

For Sale.-One Horizontal Steam Engine, 20" x 48" ; 
one 18/1 :x: 4211 j one 16" x 36". Atlantic Steam Engine 
Works, Brooklyn, N. Y .  
Wood Tnrning Lathes. P. Pryibil, 467 W .  40th St. ,N.Y. 

The Horton Lathc Chucks; prices reouced 30 per cent. 
Address The E .  Horton & Son Co., Windsor Locks, Conn 

$400 Vertical Engine, 30 H. P. See page 350. 
No gum ! No grit l  No acidl  Anti-Corrosive Cylin­

der Oil is the best in the world. and the IIrst and 
only oil that perfectly luhricate. a railroad loco· 
motive cylinder, doing it with half the quantity 
required of best lard or tallow, giving increased 
power and less wear to machinery, with entire free­
dom from gum, stain, or corrosion of any sort, and 
It is equally superior for aU steam cylinders or 
heavy work where body or cooling qualities are 
indispensable .  A fair trial insures its continued 
use. Address E. H. Kellogg, sole manufacturer, 17 
Cedar St . ,  New York. 

Emery Wheels for various purposes, and Machines at 
reduced prices. Lehigh Valley Emery Wheel Company, 
Weiss port, Pa. 

(1) O. R. writes : Your recipe on shoe 
dressing is very good. I find that the different ingredi­
ents give a good black liquid.  which makes the .leather 
smooth, soft, and black, but without gloss. Can you 
inform me how to obtain a gloss ? A. Increase the per­
centage of shellac and ammonia. 

(2) H. C. asks how much fall would be 
required in a ditch to carry the water three miles an 
hour, provided the ditch is straight. A. The flow of 
water in the ditch would depend upon the character of 
the soil and smoothness of the surface. 2. Could you 
refer me to some reliable work that treats on running 
water and ditching, etc .?  A. " Fanning on Water Sup­
ply Engineering " is a good work. 

(3) " Atlas " asks how to mount maps on 
cloth, and best kind of paste and fabrics for purpose. 
A. Stretch smoo;h factory cloth upon a frame and coat 

Light and Fine Machinery contracted for. Foot Lathe 
Catalogue for stamp. Chase & Woodman, Newark, N . .l. 

Empire Gum Core Packing is reliable; beware of imi­
tations called Phmnix . Greene, Tweed & Co., 18 Park 

Machine Knives for Wood-working Machinery, Bo o k 
I 

it with glue size. Before this dries, apply a strong fiour 
Binders, and Paper Mills. Large knife work a specialty. paste to the back of the map and lay it smoothly on the 
Also manufacturers of Soloman's Parallel Vise. Taylor, cloth. Let it remain un til perfectly dry. If the map is 
Stiles & Co. ,  Riegelsville N .  J to be varnished, apply two or three coats of isinglass 

Place, N . Y .  

Box-bell, $1 50. Bell ,  Battery, and Push ,Button, $3. 
All llrst-class. H. Thau, 128 Fulton St. , N. Y. 

Magic Lanterns and Stereopticons of all prices. Views size, and after it becomes thoroughly dry flow on a 
illustrating every subject for puhlic exhibitions. PrOfit. coat of varnish consisting of balsam of fir diluted to 
able business for a man with small capital. Send stamp the proper consistency with turpentine. 

Situation Wanted.-Have had ten years' experience as 
mechanical superintendent of a large sewing machine 
bUSiness. Understand mechanical drawing, tool making, 

for 80 page illustrated catalogue. McAllister, Manufac .. 
turing OptiCian, 49 Nassau St., New York . (4) J. P. asks : 1. Can a current of elec-
Patent Steam Crancs. See illus. adv., pag'; 351 tricity be generated by an electro-dynamic machine, 

withont the use of either a battery or permanent mag­
nets to charge the machine with? A. Yes ; see SUPPLE­
MENT, No 161. 2. What is the electromotive force of 
the Grenet battery when first connected? How long after 
it is put in action will it maintain its strength, and to 
what extent will the force of current decrease? A. l·095 
volt . The strength of the current diminishes quite 
rapidly if the battery is allowed to remain in action any 
considerable length of . time continuously. It is not 
adapted for a continued use, but where a strong cur­
rent is required occasionally for a few minutes at a time 
it answers a good purpose. 3.  What form of battery 
best combines streugth of current, constancy, and 
economy? A. Bunsen's, or some of its modifications. 

etc. Best of references. Particulars by letters. Ad- National Steam Pump. Simple, reliable, durable.  
dress K., Box 254,  Guelph, Ontario, Canad!' . Send for catalogue. W. E. Kelly, New Brunswick, N .J .  

The Genuine Asbestos Steam Pipe and Boiler Cover- Renshaw's Ratchet (short spindle) uses taper and 
iogs are the most durable, effective, and economical of square shank drills. Pratt & \Vhitney Co., Hartford, Ct . 
any in use. H. W. Johns �Ianufacturing Company, 87 .1 Electro-Bronzing on Iron. Philadelphia Smelting Maiden Lane, New York, are the Bole manUfacturers. Company, Philadelphia, Pa. 

A Gentleman, now Foreman in a large Manufactory. Improved Steel Castings ; stiff and dnrable ; as soft 
possessing inventive ideas, a first-class draughtsman, I and easily worked as wrought iron ; tensUe strength not 
theoretical and practical machinist, desires to change less than 65,000 lbs. to sq. in. Circulars free. Pittsburg 
his present position for one in which he may have a bet- Steel Casting Company, Pittsburg, Pa. 
ter chance to employ his skill in all kinds of scientific or i Mineral Lands Prospected Artesian Wells Bored by industrial machinery. Address, for t.,:n days, F. Lam- ! Pa. Diamond Drill Co. BOX42S, Pottsville� Pa. See .'349. bert, 36 5 12th St., South Brooklyn, N. 1' .  I P 

Rue's New " Little Giant " Injector is much praised 
See Staples & Co . 's advertisement of Non-Congealable for its capacity, reliability, and lonl( use without repairs. 

Lubricating Oils on inside page . J Rue Manufacturing Co., Philadelphia, Pa. 
Metallic Art.icles Colored in Single or Rainbow Colors . I Catechism of the Locomotive, 625 pages, 250 engrav­

New Process . High cost metals imitated in cheaper iugs. The most accurate. complete. and easily under­
metals. Gardiner M'f'g Co., Newburyport, Mass. I stood book on the Locomotive. Price $2.50 . Send for 

For best Fixtures to run Sewing Machines by Power, a catalogue of railroad hooks. The Railroad Gazette, 73 
address Jos. A. Rawyer & Son, Worcester, l\lass. Eroadway� New York . 

Thomas D. Stetson, 23 Murray St. , New York, serves The only economical and practical Gas Engine in the 
as Expert in Patent Suits . market is the new " Otto " Silent, built by Schleicher . 

The Baker Blower ventilates silver mines 2,000 feet 
Schumm & Co., Philadelphia, Pa. Send for circular. 

deep. Wilbraham Bros., 2818 Frankford Ave., Phila., Pa. Steam Engines, Automatic and Slide Valve ; also Boil-
ers. Woodbury, Booth & Pryor, Rochester, N. Y. See Wheelharrows.-The " A. B. C.  bolted " will outlast illustrated advertisement, page 285. live ordinary barrows. $24 per doz . A. B. Cohu, 197 Microscopes, Optical Instrm's, etc. G. S. Woolman, Water st. , N .  Y .  

Park Beujamin's Expert Office, Box 1009, N .  Y .  Re- 116 Fulton st .• N. Y .  

cipes and information on all industrial processes. 
To stop leaks in boiler tubes, use Quinn 'B Patent Fer­

rules. Address S. M. Co" So. Newmarket, N. H. 
NEW BOOKS AND PUBLICATIONS. 

Nickel Plating.-Sole manufacturers cast nickel an-
VAN NOSTRAND'S SCIENCE 

York : D. Van Nostrand. 
SERIES. New 
Price 50 cents. 

(5) E. M. C. asks : Is there an easy way 
of distinguishing between 8vo, 12mo, 16mo, 18mo, and 
other sizes of books, by those not practical printers, 
and what is i t ?  A. Count the pages between printers' 
signatures (letters or figures) at the foot of pages. 

(6) O. M. S. asks : Is a lightning rod sup­
ported upon large insulators and having uo ground con­
nection, supported by any scientific authority that you 
know of? A. No. 

(7) J. S. B. writes : The yachts in use here, 
of which there are many, are built on a flat model. They 
are very broad beam, the beam in some cases being ahout 
2-5 of the length, and nsually light draught" They are 
without keels, but furnished with center boards . Now, 
I am thinking of building a yacht, upon a deeper and nar­
rower model, with keel. How will the two compare for 
speed ? And how would it do to make the keel in latter 
model in whole or part of iron,heavy enough so that ordi­

odes, pure nickel salts, importers Vienna Hme, crocus, Numbers 45 and 46 of these reprints are respectively: narily no other ballast will be needed? My object in thie 
etc. Cond�t, Hanson & Van Winkle, Newark, N. J. , and Thermodynamics, by Henry T. Eddy, C .E.  Ph. D. , of is to bring the center of gravity as mach below the water 
92 and 94 LIberty St., New York . i the University of Ciucinnati ; and Ice Making Machines, line as possible, as it seems to me that by 80 doing we 

The Secret Key to Health.-The SciencQ of Life, or translated from the French of M. Ledoux, mining engi- would be able to sail closer to the wind without going 
Self-Preservation, 300 �ages . Price, only $1 . �ontains neer. The former aims to give a brief and logical exposi- over. Would my plan have that effect ? A. The mere 
IIfty valuable preSCrIptIOns, either one of which IS worth tion of the fundamental and simplest applications of form of midship section does not determine the best 
more than ten times the price of the book . Illustrated thermodyuamics ' the latter discusses theoretically the model. What you propose would probabiy be fastest in sample sent on receIpt of 6 cents for postage. Address . . ' 

f Dr. IV. H. Parker, 4 Bulfinch St .• Boston, Mass . ; condItIOns of effective working of the three classes of deep water and strong winds, but the light draught ast-

Wright's Patent Steam Engine, with automatic cut- � ice-making machines. est in light winds. The iron keel is good and should be 

oJ!. The hest engine made. For prices, address William RESUME OF YELLOW FEVER. (Quarantine heavy; do not make your cross section too full below.  

Wright, Manufacturer, Newburgh. N. Y. and Home Sanitation . ) By A. Clen (8) F. M. D. asks what is the horse power 
For Solid Wrought h'on Beams. etc., Bee advertise- dinen, M.D. of an engine of 6J1! inch cylinder, 14 inch stroke, 70 lb . 

ment. Address Union Iron Mills, Pittsburgh, Pa., for Abstract of report 11y Dr. Clendinen, as chairman of pressure, 180 revolutions. I am running an engine of 
lithograph, etc. Committee of Intelligence, District Society of Bergen that size. there has been quite a dispute ahout it. One 

Presses, Dies, and Tools for working Sheet Metal. etc. County, New Jersey, first printed in the Transactions of man said it was a four horse, another said 20. I think 
Fruit & other can tools. Bliss & Williams, B'klyn. N. Y. ' the State Medical Society. The author has brought to- it about an 8 horse. A. If you arc working 70 lb. press-

Hydraulic Presses and Jacks, new and second hand. gether a good many facts in the history of yellow fever, ure on the piston, 'whole stroke, the available power is 
Lathes and Machinery for POlishing and Bulling Metais. which he finds well described by Hippocrates, 2.240 about 24 horse powcr. By actual calculation it is 32 
E. Lyon & Co . ,  470 Grand St .. N. Y .  years ago. H e  does not believe that the disease i s  ' horse power; deducting 2 5  per cent for friction and other 
Steam Excavators. J. Souther & Co. , 12 P.O. Sq. Boston. ' always imported, and denies the efficacy of quarantine losses, leaves 24 horse power 

to prevent its occurrence when local conditions are fav-Bradley's cushioned helve hammers. See illus. ad. p. 30'2. orable. (9) " Inventor " writes : I want to connect 
Split Pulleys at low prices, aud of same strength and an engine or engiues to a shaft running 390 or 400 revo-

appearance as Whole Pulleys . Yocom & Ilon's Shafting A CATECHISM OF THE MARINE STEAM
" 
EN- lutions per minnte ; how small onght the cylinders to be 

Works, Drinker St. , Philadelphia, Pa . : GI�E. By �mory Edwards. I�lustrated. to give me 8 or 9 horse power, and what size upright tu-
Noise-Quieting Nozzles for Locomotives and Steam- . PhIlad elphIa : Henry .Carey Balrd & Co. I bular boiler will furnish steam ? Can 1 run the engines 

boats . 50 different varieties, adapted to every class of 12mo, 374 pages. Price $2. with success? How many engines are uecessary? A. 
engine .  T. Shaw, 91 5 Ridge Avenue, Philadelphia, Pa . Offered as a practical work for practical men, espe- A 6 inch cylinder and 8 inch stroke will give you the 

Stave, Barrel, Keg, and Hogshcad 1I1achinery It spe- cially for young and inexperienced engineers, mechanics, I power you want. A vertical tubular boiler shoul d h�ve 
cialty, by E. & B. Holmes, Buffalo, N. Y. and firemen, who wis-h to adopt marine engineering as a at least 220 feet heating surface. To run at such hIgh 

speed successfully, everythiug must be wel(" propor· 
tionet'l_ and nicely fitted. 

(10) J. F. asks : What is the best method 
of easily and economically separating in large quantities 
of salt water, the calcium magnesia. etc . ,  so that the 
salt will remain pure ? A. There are three methods em. 
ployed for separating salt from calcium magnesia, etc.:  
a. by evaporation of the water by aid of the sun's heat; 
b, in winter by freezing; c, by artificial evaporation. The 
first method is generally used on the coast Jines of south· 
ern Europe. The arrangement of the salines or salt gar· 
dens is as follows : On a level sea shore is constructed a 
large reservoir, which by a short canal communicates 
with the sea, care being taken to afford protection agaillst 
the inroads of high tides. The depth of water in these 
reservoirs varies from 0'3 to 2 meters. The sea water 
is kept in the reservoir until the suspended matter has 
been deposited, and is then conveyed by a wooden chan­
nel into smaner reservoirs, from which it is conducted 
by underground pipes to ditches surrounding the salines, 
where the salt is separated from the water. The sal t is 
collected, placed in heaps on the natrow strips of land 
which separate the ditches from each other, and shel­
tered. As these heaps are left for some time, the deli­
quescent chlorides of magnesium and calcium are ab­
sorbed in the soil. consequently the salt is compara­
tively pure . If the salt water is derived from salt well s 
or springs, the brine is immediately boiled down. This 
boiling generally requires several weeks , the scum 
being removed and the soda and calcium sulphates de­
posited removed with perforated ladles. A s soon as a 

crust of salt is formed on the surface of the l iquid a 
temperature of 50' C. is maintained. At thi s  stage the 
salt is gradually deposited at the bottom of the pan in 
small crystals. and being removed, is put into conical 
willow baskets, which are hung on a wooden support 
over the pan to admit of the mother liqnor \which con­
tains the greater part of the magnesium and calcium 
chlorides) being returned to it. Finally, the salt is 
dried and packed in casks. 

(11) G. S. T. writes : A reservoir is 60 rods 
distant, descent 40 feet. One pipe of 1)0 inch hare con 
tracted to %' inch just at the lower nozzle, the other 
pipe of lJ1! inch bore for 20 rods , 1 inch bore for t.he 
next 20, and the last 20 rods of % bore. "Which of the 
above will convey more water? A. In a lJ1! inch pi pe 
contracted just at the outlet tb e friction will be least. 

( 12) T. M. J. asks : 1. Will the water, i f  
conveyed t o  the boiler i n  a 2 inch pipe, force itself 'into 
the boiler against a greater steam pressure than (say) in 
a l6 inch pipe ? A. No. 2 . In " Peck's Natural Philo­
sophy" there is an illustration of how a cask was bursted, 
by filling the cask with water from the top of a tube 34 
feet long. Will the heavier weight of water in a large 
pipe not add materially to pressure per square inch at the 
lower end of the pipe ? A. No. 3. Could I overcome. 
any resistance in the boiler by letting the water into the 
boiler through a funnel or a small hole on the principle 
of an injeetor? A. You cannot, unless yon nse an in­
jector. 

(13) J. R. H. asks : 1. Can exhausted steam 
be used to heat np a workshop? A. Yes .  2. In what 
way does it affect the working of an engine? A. Pro­
duces a little back pressure on the piston. 3.  And what 
per cent of power is lost between exhausting through 
a pipe 20 feet long, and one 120 feet long? A. Differ­
ence is not appreciable if pipe is large. 

(14) G. E. T. -You will find di rections for 
making batteries in SUPPLEMENTS, Nos. 157, 158, and 
159. 

(15) W. H. B. asks, Does the microphone 
strictly magnify the sound or only transmit it? A .  It 
merely transmits it. 

(16) C. K. M. asks : 1. What is the best 
method of magnetizing a rat tail file 15x)O ? A. Inclose 
the file in a helix made of about 50 feet of No. 16 insu­
lated wire, and connect the helix with 4 or 6 cells of car­
bon battery. 2. Can I magnetize it with an ordinary 
Daniells battery, by wrapping it with insulated copper 
wire? A. Yes, by using 6 or 8 cells. 

(17) S. G MeM. asks : 1. Will a etlephone 
that is constructed as deecribed in SUPPLEMENT, No. 
142, work when the coil is made of No . .  30 wire ? If not, 

it ,,,ith No . 32 ? A. No. 30 wire is too coarse. No. 
32 might answer, but the results would not be satisfac­
tory. Use No. 36. 2. What size shollid the connecting 
wire be if made of copper? A. No. 18 will do. 

( 18) A. S. B. asks : How can I take grease 
out of marble ? A. lIIix sal-soda with two parts of quick­
lime in po'wder� moisten the mixture with 80ft cold 
water, coat the marble with this, and let it remain twelve 
hours. Then wash with water and a little soap if ne­
cessary. 

(19) J. D. asks : How can I make an alloy 
of copper which will attach itself to glass, metal , or por­
celain? A. 20 to 30 parts finely blended copper (made 
by reduction of  oxide of copper with hydrogen or pre­
cipitation from solution of its sulphate with z inc) are 
made into a paste with oil of vitriol. To this add 70 
parts of mercury and triturate well ; then wash out the 
acid with boiling water and allow the compound to cool. 
In ten or twelve hours it becomes sufficiently hard to 
receive a brilliant polish and to Bcratch the surface of 
tin or gold. When hcated it becomes plastic, but does 
not contract on cooling. 

(20) A. L. C. asks why a piece of paper 
cannot be blown off the end of a tube if it is simply 
placed over the tube at onc end with nothing to fasten 
it. A. This phenomenon occurs only when the tube has 
a flange or its equivalent around the discharge opening. 
The adherence of the paper to the end of the tube is d ue 
to" a vacuum formed on the surface of the card by the 
lateral discharge of air. This subj ect is fully treated in 
an article on the ball pllzzlc in SUl'PLEMENT, No . 5 1 .  

(21 )  A. H.  asks : Where on the globe w ill  
the new year 1880 be greeted or welcomed first? A. In 
New Zealand most probably; possibly a little earlier 
at some English missionary station in Polynesia.  East­
ern Siberia is ruled out of the reckoning by the Russian 
calendar; and our Alaskan islands by their taking their 
time from San Francisco. 
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(22) L. P. B. writes : I wish to know what 
gives the kind of ink used with the hectograph the 
peculiar bronze luster? A. The ink consists of a strong 
lolution of aniline violet, which crystallizes on the paper 
in drying. 

(23) W. C. B. asks what will remove iodine 
from marble. A. Try strong aqua ammonia. 

(24) A. B.-Laboulben e  recommends for 
the preservation of Insects in a fresh state plunging 

them in a preservative flnid consisting of alcohol with 
an excess of arsenious acid in fragments; 1� pint 
alcohol will take about 14 troy grains of arsenic. The 
living Insect, put Into this preparation, absorbs about 
3- 1000 of its own weight. When soaked in this liquor 
and dried, it will be safe from the ravages of moths, 
Anthrenus or Derme8te8. This liquid will not change 
the colors of blue, green or red beetles if dried after 
soaking from twelve to twenty-four hours. Hemiptera 

and Orthoptera can be treated in the same way. The 
nests, cocoons. and chrysalids of insects may be pre­
served from injury from other insects by being .oaked 
in the arseniated alcohol, or di pped into benzine or a 
sol u tion of carholic acid or creosote. 

(25) W. H. M. asks (1) whether methyl 
chloride is an article of commerce and whether it is ex­
pensive. A. No ; it is a colorless gas at ordinary tem­
peratures and pressure; it is condensable to a liquid 
at minns 22° C. To keep it in the liquid form it 
must be stored in very strong and hermetically sealed 
vessels. 2. Would it be necessary to produce pressure 
with the article, before evaporating, to produce a low 
temperature? If so, how mUCh ; if n ot, how low might the 
temperature be reduced by the use of an air pump to 
produce a vacuum and beginning at normal temperature 
and pressure? A. Exposed to the air it (the liq uid) 
evaporates with great rapidity, its temperature falling 
below 0° F. ; i n  vacuo this evaporation of course pro­
ceeds more rapidly than in air, and hence the rednction 
of temperature is greater. The greater the amount of 
liquid evaporated in a given time the lower the tempera­
ture attainable. 3. How large a quantity of methyl 
chloride should be used to produce appreciable results ? 
A. Six ounces. 

MINERALS, ETC. -Specimens have been re­
ceived from the following correspondents, and 
examined, with the results stated : 

[DECEMBER 6, 1 8 79. 
Automatio gate, S .  Small . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,868 Metallic plates, manufacturing ornamented, W. I Font of printing type., J. K. Rogers . . . .  . . . • • • • • . . .  11.484 
.Axle bOX, oar, T. A. Bi.sell . . . . . . . . . . . . . . . . . . . .  : . . . . .  221,278 M. Hedges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,281 Grate fronts, F. S. Bissell . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,00 

Axle bOX, car. I . P. Wendell . . . . . . . . . . . . . . . . . . . . . . . . . 221,259 Mining drIll, C. F. Wilkin.on et aI . . . . . . .  ; . . . . . . . . . .  221,378 Group of statuary. J. Rogers. . . . .  . .  . . . . . . . . . . . . .  11,486 
Axle •• die for making flap. C.  H. Babcock . . . . . . . . .  221,208 Motor. F. M. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 1 .340 Handles of china and other vitrified ware, C. F. A. 
Bag and sack fastener. C .  R .  Elliott . . . . . . .. . . . . . . . 221.292 Mu.lcal lnstrument, mechanical, E. P.  Needham . 221,lUS Hinrichs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,438 
Bag holder. M. Pomroy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221,251 Neck band shaper, F. I,. Volk . . . . . . . . . . . . . . . . . . . . . 2:11.374 Knit drawers, Swits Oonde . . . . . . . . . . . . . . . . . . . . . . . . .  11.498 

Ball trap, W. C. Hinman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,806 Nut lock, W. Gray . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . .  221,299 Knit shirt, dwits Conde . . . . . . . . . . . . . . . . .. . .  11.485 and 11 .400 
Basket coverfa.tenlng, W. I. Winne . . . . . . . . . . . . . . 221.203 Optometer, Klein & Glerlng . . . . . . . . . . . . . . . . . . . . . . . .  221,828 Oll cloth. C. T. & V. E. Meyer . . . . . . . . . . . . . .  11,437 to 11.494 
Bed attachment. invalid, R. O' Donnell . . . . . . . . . . . .  221 .846 Oven, J .  Graig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 2 1.157 I Watch chain ornaments, J. U. Gerow . . . . . . . . . . . . . . .  11.481 
Bed bottom, spring, S . H. Reeves . . . . . . . . . . . . . . . . . . 221,190 Oyster feeder. J. Langrsll . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,326 Withdrawn, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,497 
Bed or bed bottom, spring, E. A. J eitery . . . . . . . . . .  221.817 Packing for pistons, plungers, etc., J. G. Willard. 221,202 
Bed.tead, wardrobe, F. R. Wol1lnger . . . . . . . . . . . . . . .  221,262 Padlock, permutation, W. Walker . . . . . . . . . . . . . . . . . . 221,258 
Beer co"ler, J. S. Flautt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,166 Paper bag , D Appel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221,144 English Patents Issued to Anlertcans. 
Belt fastener, T.  O. Potter . . . . . . . . . . . . . . . . . . . . . . . . . .  221,858 Paper bag, D. J. Ferrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,165 From October 24 to October 28, lnclu.lve. 
Billiard cue chalk block. C . A. Fautz . . . . . . . . . . . . . .  221,164 Paper box, A. Matchett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,244 Centrifugal machina. E. E . . QuimbY, Orange, N. J. 
Blacking box holder, H. Weston . . . . . . . . . . . . . . . . . .  221,260 Paper cap., etc., machine for maklng plaited, ColOring flbrou. materials, H. W. Vanghan, Providence, 
Boot and shoe buffing machine, J. L. COpp . . . . . . . .  221,268 W . F. Hunt. . . . .  . .  . . . . .

.. . . . . . . . . . . . . . . . . . . . . . .  221,814 R. I. 
Boot and shoe lasting machine, C. H. Trask (r) . . .  8,954 Paper cutting machine, G. R. Clarke et al . . . .  " . . .  221.216 Drying apparatus, A. J. Reynolds, ChIcago, m. 
Boring machine, log, Bartlett & Evans . . . . . . . . . . . . .  221,209 Paper dishes, making, C . Ingersoll . . . . . . . . . . . . . . . . .  221,284 Grain elevator, W. Stoll, Brooklyn, N. Y .  
Boring machine, rock, W .  W . Graham . . . . . . . . . . . . .  221,298 Paper pulp, renewing worn screen plates for, M .  S .  Musical In.truments. apparatus for playing, J .  Y .  Smith, 
Bottle stopper, L. Kutscher . . .  . .  . . . . . . . . . . . . . . . . .  221,824 Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221,221 Pittsburg. Pa. 
Brlpk moulding die, D. O. Loy . . . , . . . . . . . . . . . . . . . . .  221,248 Pipe and ho.e coupling, J .  E. Chapin . .. . . . . . . . . . . . .  221.1Ji3 I Packing bottle., etc .. E. Vorster. New Orleans. La. 
Bridge, R. Long (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,959 Plaltlng machine. J. H .  Allison . . . . . . . . . . . . . . . . . 221,264 Shroud block. O • .E. Huss. Washington, D. C. 
Bridie, M. R Thurber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221,19'7 Planter and fertilizer distributer, combined seed, Stamp canceller, G. E. Emerson, San FrancisCO, Cal. 
Brush cleaner, A.  Hopfen . . . . . . . . . . . . . . . . . . . . . . . . . . . 221,809 N. Birdsall . . . . . . . . . . . . . . . .  .. . . . . . . . . . . . . . . . . . . . . .  221,276 
BuildingS, construction of, F, Kaltwasser .. . . . . . . .  221,319 Planter, corn, M. P. B�own . . . . . . .  . .  . . . . . . . . . . .  221.282 
Button and stud, E. A. Robinson . . . . . . . . . . . . . . . . . . . 22 1.838 Planter, corn and cotton seed, Z. T. Lee . . . . . . . . . . . 221,241 
Button card, C. A. Righter . . . . . . . . . . . . . . . . . . . . . . . . . 221,358 Pocketbook lock. F. F. Weiss . . . . . . . . . . . . . . . . . . . . . . .  221.377 
Button, separable, C. F. Quinley . . . . . . . . . . . . . . . . . . . 221,189 Pocket, saiety, J. Colton . . . . . . . . . . . . . . . . . . . . . . . . . .  221,238 
Cabinet. tOilet, F. C. Zanett! . . . . . . . . . . . . . . . . . . . . . . . . 221,883 Portable engine, J. Allonas . . . . . . . . . . . . . . . . .  221,265, 221,268 
Calculator, mechanical, S. Petty . . . . . . . . . . . . . . . . . .  221.186 Printing. chromatiC, J. Ca�son . . . . . . . . . . . . . . . . . . . . . .  221. 2 1. 
Can, T. W .  McNally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,245 Projectile for small arms, H .  J. Nowlan . . . .  ; . . . . . .  221,249 
Can for hermetically sealed goods, C. C. Lane . . . . .  221,825 Pulp screen. revolving. W. L. Longley . . . . . . . . . . . . .  221 ,380 
Car brake , G. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,195 Pump, W. Garvens . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  • .  221,167 
Car brake. automatic, O'Donnell & Dever . . . . . . . . . 221 ,845 Pump, M. W. McCortney . . . . . . . . . . . . . . . . . . . . . . . . . . .  221 ,835 
Car coupling. C .  B. Santee . . . . . . . . . . . . . . . . . . . . . . . . . . 221.192 P ump for compres.ing air and gas, S .  L. Wiegand 221,'lO1 
Car door, grain. M. F. Bagley . . . . . . . . . . . . . . . . . . . .  , . 221, 270 Pump handle attachment, A .  A Lamb . . . . . . . . . . . .  221 .174 
Car. freight, T. R. Hutton . . . . . . . . . . . . . . . . . . . . . . .  2 2 1 ,815 Pumps, cylinder lining for, B. Epping . . . . . . . . . . . .  2 21 ,22 8  
Car propeller, N. A. Gaston . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 1 ,227 Railway signal, F B .  Aspinwall . . . . . . . . . . . . . . . . . . . . .  221 .267 

Inside Paae, each insertion • • •  "a cents R l i n e .  
Back Page, each in sertion - - - !IH . OO a l i n e .  

(About e\j!'ht words t o  a line.) 
Enqra1Ji'1l.l8 may head advertisements at the same rate 

per line, by merumr&ment, as the letter press. Adver­
tiserneniB must be received at puhlication qjfice as early 
as Thursday morning to appear in next issue. 

I]r The publishers of this paper goarantee to adver­
tisers a circulation of not les. than 50,000 copies every 
weekly Issue. 

To Business Men. 
Car roof, railway, H. Aldridge . . . . . . . . . . . . . . . . . . . . . . 221,142 RaIlway switch. H. D. SprRl{Ue . . . . . . . . . . . . . . . . . . . . . 221.196 
Cars, pipe coupling for railway, J. E. Chapin . . . . . . 221,154 Razors, manufacture of, C. F. Pluemacher . . . . . .  221.852 The value of the SCIENTIFIO AMERICAN as an adver-
Carriage brake, child's. A. McRonald . . . . . . . . . . . . . .  221,336 Refrigerating apparatus, T. Elkins . . . . . . . . . . . . . . . . 221.222 tlslng medium cannot be overestimated. Its circulation 
Cash register and indicator, J. & J. rutty . . . . . . . . . .  221,360 Refrigeratlng ·apparatus. J. A. Whitney er) . . . . . . .  8,955 , Is ten times greater than that of any similar journal 
Chain, ornamental, A .  Horst . . . . . . . . . . . . . . . .. . . . . . . .  221.233 Refrigerator, H. M. Diggins . . . . . . . . . . . . . . . . . . . . . . . . . 221 ,218 I now published. It goes into all the States and Terrlto-
Cigar hox lock. L. F. MergOU . . . . . . . . . . . . . . . . . . . . . . .  22 1 ,177 Rope clamping hook, J. Robertson . . . . . . . . . . . . . . . . .  221,861 I ries, and Is read in all the principal libraries and reading 
Clock escapement, C. E. Lord . . . . . . . . . . . . . . . . . . . . . . 221 ,331 Sash balance, W. Milner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221,247 : rooms of the world. A business man wants something 
Clock movement, A. E. Hotchkiss . . . . . . . . . . . . . . . . . .  221 ,310 Sash. window. G. H. Padgett . . . . . . . . . . . . . . : . . . . . . . . .  221,182 : more than to see his advertisement in a printed news-
Clock pendulum. H. Camp. . . . . . . . . . . . . .  • . . . . . . . . . .  221, 2 18 Saw mill bulfer, reciprocating, J. D. Wilson . . . . . .  221,379 . paper. He wants circulation If it Is worth 25 cents per 
Clock. striking, D. W. Bradley . . . . . . . . . . . . . . . . . . . . . .  221,210 Saw mm dOg, J. Little . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . .  221 ,176 line to advertise in a paper of three thousand cireula-
Clotbes pounder, C. W. Rt>binson . . . . . . . . . . . . . . . . . . 221,862 Saws. machine for making scroll, J. F. C. Rider . . .  2 2 1 .253 I tion. it is worth $4 per line to advertise In one of forty-
Clothes wringer, S. A. Bailey . . . . . . . . . . . . . . . . . . . . . . . . 221 .271 Scale beam. Bidwell & Linen . . . . . . . . . . . . . . . . . . . . . . . .  221 .149 II eight thousand. . 
Cock, J. Dewrance . .  . . .  . .  . . .  . . . . .  . . . .  . . . . . . . . .  . . . . . . .  2 21 .288 ScallopiI1jl machine, F. Ban.on. . . . . . . . . . . . . . . . . . . . .  221,303 The circulation of the SCIENTIFIC AMERICAN is gnar-
Co1fee and tea, apparatus for preparing, J. M. Webb 221 .876 Scraper, road, H. W.  Ball . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,273 anteed to exceed FIFTY THOUSAND every week. 
Creaming can, J. S. Farley . . . . . . . ,  . . . . . . . . . . . . . . . . . .  221,293 Sewing machine shuttle. Miller & Diehl . . . . . . . . . . . .  22 1,338 For adverti.1ng rates see top of first column of this 
Cultivator, J. Dlerdorlt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221 ,289 Shipping case and can. T .  Allen . . . . . . . . . . . . . . . . . . . . 221.143 page, or address 

C. W.-The substances you send for examination Demijohn. and bottles, lock stopper for, H. R. Shirt, T. M. & E. Denhem . . . . . . . . . . . . . . . . . . . . . . . . . . .  221.287 MUNN & CO., Pnblishers, 
are as follows : 1 , Red san dstone. 2. Calcite. 3. He- Gillingham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,228 Smokestacks of locomotives, etc., cone for, F. A .  3 ')'  Park Row, New York .  
denbergite . 4. Artificial. 5. Red granite. 6. Graphite Dental drill, A. Hartman (r> . . . . . . . . . . . . . . . . . . . . . . . .  8.958 Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,185 

in calcite. 7. Epidote. 8. Satin spar in dolomite. 9. Deodorizing and disinfectiI1jl, process and appar- Spooling machines, etc., thread gnide for. J. E .  
Coccolite. 10. Dolomi te. 11.  Quartzite. 12. Horn- atus for. J. M. Hirsh . . . . . . . . . . . . . . . . . . . . . . . . . ... .  2 2 1,232 Atwood . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221.268 

blende. 13. Clinochlore. 14. Chlorite. 15. Natrolite. Drsnght equalizer, L. O. Brekke . . . . . . . . . . . . . . . . . . . . 221,280 Station indicator, J. R. & W. J .  Dearden . . . . . . . . . . .  221 ,160 

16. Spodumene .  17. Calcite. 18. Iceland spar. 19. Drawer .upport. J .  C. Hirsch . . . . . . . . . . . . . . . . . . . . . . . . 221,907 Steam engine, A. Ehret . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,224 
· Du.t pan, G. H. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221.312 Steel. manufacture of chrome, R. Brown . . . . . . . . . .  221,�81 

Limonite. 20. Decomposing feldspar.-O. E. C .-The Dyestuffs, preparation of, M. Wise . . . . . . . . . . . . . . . . .  221,331 Stereotype plates. machine for shaving and trim-
sample is an impure Berlin blue containing alumina Earring. W. A. L. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221 .178 mlng, W . Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,366 
(from the alum used in its manufacture).-N. C.-The Electric machine, dynamo, G. Lecoq . . . . . . . . . . . . . . .  2 2 1 ,327 StopplIlJ>: and reversing mechanism for machin_ 
rock consists of serpentine, hornblende and quartz with Electro.magoetic machine, L. Drescher. . . . . . . .  . . 221,291 ery. V, . Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221.198 
copper and iron sulphurets (chalcopyrite and pyrite).- Elevator bncket, W . G. Avery. . . . . . . . . . . . . . . . . . . . .  22 i,2(17 Stove. coal 011. J. M. Adams . . . . . . . . . . . . . . . . . . . . . . .  221,206 
E. E.-The rock is a talcose slate. Some of it would Envelopes, cutting Instrument for, I. W. England 221 ,163 Stove, heating, McCaw & Brown . . . . . . . . . . . . . . . . . . . .  221,3 84 

doubtless answer very well for furnace linings if it can Equalizer, three horse, R. Scott . . . . . . . . . . . . . . . . . . . . .  221 ,867 Stove or furnace, W. P. lIfiller . . . . . . . . . . . . . . . . . . . . .  221 .179 

be worked economically.-H. S.-Amygdaloid trap, Fence. barbed. E. M. Crandal . . . . . . . . . . . . . . . . . . . . . . .  22 1,1Ji3 Stove, vapor, F.  Zngg. . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  221 ,205 
Fence wlre. barbed, S. H .  Gregg . . . . . . . . . . . . . . . . . .  221,300 Strings from intestines, making, P. & J. Turner . .  221,189 semi·decomposed-it contains opal quartz.-R. G. V. - Fibers, machine for cleaning and extracting, P .  Su.penders. L. & O .  Oppenheimer . . . . . . . . . . . . . . . . . .  221,848 

No. 1 is rutile-titanic acid=oxygen 39, titanium 61-100. Sanchez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,865 Tag fastener. W .  T.  BaITon . . . . . . . . . . . . . . . . . . . . . . . . .  221,275 
No. 2. Titaniferous sand, mennoconite. No. 3. Ferrugi- File and holder, paper, J. C. Moore . . . . . . . . . . . . . . . . 221,339 Tanning, M. L. Doty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221.219 
nous qullrtz containing crystals of rutile and Iron pyrites, Filter, .... ater, T. Tripp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2'21.198 Tap for tin cans. etc" Cooper & Wagner . . . . . . . . . . .  221,285 
also probably gold.-W. K.-The quartz contains Firearm lock. A. E. Barthel . . . . . . . . . . . . . . . . . . . . . . . . .  221.145 Telegraph lines. recorder for long. R. K. Boyle . . .  221,151 
nothing of value.-G. W. K.-It is clear quartz rock. Firearm, magazine. J. Lee . . . . . . . . . . . . . . . . . . . . .. . . . . . 221 .328 Telegraph repeater. fire alarm, A. W. Gray . . . . . . . . 221.228 

Useful for glass making.-O. B.-The iron ore is hema- Firearm. revolving, A. E. Barthel . . . . . . . . . . . . . . . . . 221.146 TelephonE:' tran.mitter, C .  A. Randall . . . . . . . . . . . .  221 .855 

tite of excellent quality. -J. C. M.-No. 1. Gypsum, Firearm. revolving, A. Hyde . . . . . . . . . . . . . . . . . . . . . . . .  221.171 TelephoniC conductor, Holmes & Greenfield . . . . . .  221 ,170 

lime sulphate. NO. 2. Calcite. lime carbonate. No. 3. Fire escape. F . P. Mankin . . . .  : . . . . . . . . . . . . . . . . . . . . 221,332 Tenter clothing, Spitzll & Lacy . . . . . . . . . . . . . . . . . . . . .  221.369 

Malachite and azurite, carries traces of silver. No. 4 Furnaces, the gases f�om COkIng coal, process and I Th�h cOuPI�ng, W. S. Layard . . . . . . . . . . . . . . . . . . . . . . . .  221,175 
. .  I apparatus for utIlIzing In. L. Stevens . . . . . . . . . .  221,257 ThIll con pIIng. T. W. & H. K. Porter . . . . . . . . . . . . . . .  221.188 Contams clay, sand, and hme phosphate.-J. M. F.-It Gleaner and binder. E.  W. Jenkins . . . . . . . . . . . . . . . . .  221,285 Thlll coupling and snpport. W. J. Morgan . . . . . . . . . 221.341 

is the mutilla occidentalis, quite common in ihe Gold. etc. , apparatus fo? concentrating and amal- orhrashlng machine spikes. die for, F. Transue . • .  221,3'l2 
Southern States . gamating, J. Pattelson . . . .  . .  . . . . . . . . . . . . . . . .  221,850 Tongs, spring coal. C. M. Burgess . . . . . . . . . . . . . . . . . . .  221,152 

COM1tlUNICATIONS RECEIVED. 
On Ice Yachts . By J. E. K. 
On Improvements in Telephones. By T. L. W . 
On Measuring the Un eclipsed Portion of the Sun's 

Diameter. By L. L. 

Governor, steam engine, F. FOsdick . . . . . . . . . . . . . . . . 221,296 Toy gun, D. F Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221,802 
Grinding mlll. J .  Steven . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221,371 Tractlon englne, J . E. Praul . . . . . . . . . . . . . . . . . . . . . . . . 221,854 
Hair spring .tud, Monday & Doherty . . . . . . . . . . . . . . . . 221,180 Trumpet for railway heads, P. C. Dawson . . . . . . . . 221,159 

Hame, sheet metal, J. S. Brown . . . . . . . . . . . . . . . . . . . .  221 .211 Tng link, H. J. Moreland . . . . . . . . . . . . . . . . . . . . . . . . . . .  221.181 
Harness, C. H. Cooley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,156 Universal jOint coupling. J.  Walker . . . . . . . . . . . . . . .  221,375 

Harcess makers' use. machine for, J.B.Underwood 221 .878 Val ve mechanism for direct acting eng'.nes, G. E. 
Hat and cap. E. P. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 :l1.3 13 Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,220 
Hay carrier. L. Y .  Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 1 ,&12 Valve. safety, F. B. Scovell . . . . . . . . . . . . . . . . . . . . . . . . .  221.194 On a Curious Bone Formation. By E . L. W. 

On the Great Wheat Belt of the United States. By .l. Hay loader. W. & B. F. Bader . . . . . . . . . . . . . . . . . . . . . . 221,269 Vehtcle shiftlng rml. J L. Fisher . . . . . . . . . . . . . . . . . . 221,295 
W. B. 

On Patent Temperance Reform. By L. J. F. 
On New Motive Power. By W. M. M. 
A Theory of the Tides. By W. B . ,  Jr. 
On Sailing Ice Boats. By H. R. B. 
On Paraffine in Oil Wells. By D F. 

Hay rack, J. Boy,d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221 , 279 Vehicle. spring, J. J. Kralss . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 1,178 
Heating and cooking furnace, gas, H. Q. Hawley .  221 ,169 VelOCipede, R. Steel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221.255 
rudes, machinery for stocking, unhairing. and Vise. F .  C. Zanetti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221.382 

softening. R. Middleton . . . . . . . . . . . . . . . . . . . . . . . . 221,246 Wagon brake. E. W. Pritchett . . . . . . . . . . . . . . . . . . . . . . 221,252 
Hinge, gate. J. A. Grove . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221.801 Wagon gear, E. P. Joslyn . . . . . . . . . . . . . . . . . . . . . . . . . . . 221,286 
Hinge, spring, W.  Gilfillan . . . . . . . . . . . . . . . . . . . . . . . . . .  221 ,168 Wash bench or stand, folding, M. S. Rawson . . . . . .  221,356 
Hinge, stop, J. M. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221 ,290 Watch case, Colby & Jobnson . . . . . . . . . . . . . . . . . . . . . . 221,lM 

NEW ROAD L O C O M O T I V E S ,  B Y  
Marshall, Sons & Co. General description and one en 
graving. SUPPLEMENT No. 4i6. 10 cents. 

C AVE A.TS, COPYR IGHTS, L A. BEL 
REGISTKA'.l'ION, E (·C. 

Messrs. Munn & Co. , in connection with the publica­
tion of the SCIENTlFIO .AMEIIIOAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had OVER TmRTY 
YEARS' EXPERIENCE, and now have unequaled facilities 

. for the Preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Fareign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Registration of Labels, Copyrights for Books, Labels, 
Reissnes, Assignments, and Reports on Infringements 
of Patents. All husiness Intrusted to them Is done 
with special care and promptness, on very moderate 
term s. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and how 
to procure them; directions concerning Labels , Copy­
rights, Designs, Fatents, Appeals, Reissues, Infringe­
ments, AsSignments, Rejected Cases, Hints on the Sale 
of Patents, etc. 

Foreian Patents .-We also send,free of charge, • 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun­
tries of the world. A merican inventors should bear in 
mind that, as a general ruJe, any invention that i� valu .. 
ahle to the patentee in this country is worth equally as 
much in England and some other loreign countries. 
Five pateIts-embraclng Canadian, English , German, On the Velocity of Ice Boats . By P. F. S. 

On Small Steamers. By J. A. W. 
Hoe, T .  B .  Lockwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221.242 Water closet, hopper. J. Demare.t . . . . . . . . . . . . . . . . . .  221,211 
Honey box for beehives, C. H .  Connolly . . . . . . . . . . 221,264 Water meter, piston, Barton & West . . . . "' . . . . . . . . . 221,147 French, an.l Belgian-will secnre to an inventor the ex-

The Law of Dnst ExploBions. By A. D. 
On the Speed of Ice Boats. By T. S .  S. 
On Making Copying Ink. By C. F. L. 
On Explosion of Dynamite. By N. R. 
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I N D E X  O F  I N V E N T I O N S  
FOR WHICH 

Hoop machine, R. H . Nogar . . . . . . . . . . . . . . . . . . . . . . . . .  221 ,844 Water motor. W. F. Eyster . . . . . . . . . . . . . . . . . . . . . . . . . . 221,225 clusive mO.lopoly to his discovery among about OND 
Horse power jack. A. Wis.ler . . . . . . . . . . . . . . . . . . .  2 2 1 ,204 Wells casing head cap for Oil and other. W. R. I IIUNDRED AND FIFTY MILLIONS of the most intelJigent 

Horses' hoofs. moisture and pressure pad for, Edelen . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . 221,162 I people in the world. The facilities of business and 
D. C. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221.272 Wells. tubing clamp and elevator for Oil, W. R .  I steam communication are such that patents can b e  ob-

Horse.hoe, J. K. Oneil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,847 Edelen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,161 talned abroad by our citizens almost as easily as at Hose �ozzle, adju.table. G. C. Pa�er . . . . . .  
: 

. . . . . . .  221 ,lU9 Whip lashea, fastening. J. I. Fowler . . . . . . . . . . . . . . . .  221,228 home. The expense to apply for an English patent is HowelIng, crozlng, and chamfermg machme, H. Wind engine, J. Steiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,370 
5 G $100' French $100' Belgian $100' Cana-W. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,172 Windmill, MOrrison & Tletjens . . . . . . . . . . . . . . . . . . . . 221,248 $: ; erman" " " 

Hub sand band, W. H. Stevens . . .  • . . . . . . . . . . . . . . 221,256 Window shade attachment, E. Xetcalf . . . . . . . . . . . 221.337 . dIan, $50. • • 
Incubator, J. I,. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . .  221 214 Window shade oloth. making. B. Birnbaum . . . . . . . 221.27'7 I Oopies of Patents.-Persons desIrmg any P8�t 
Indicator, W. L. Brownell . . . . . . . . . . . . . . . . . . . . . . . . . . . 221.212 Wire cloth, fastening for. M. Kennedy . . . . . . . . . . . 221.822 I lamed from 1836 to November 26, 1867, can be s�pphed 
Kettle. G. W. FiBher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,294 . Wire draW1ng machlne. C. D Rogers . . . . . . . . . . . . . 221 ,254 1 with official COPIeS at reasonable .cost, thc pnce de-

Letters Patent or the United States were KIng bolt, Clip. L. Pentz . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221.184 Wood, compound for 1Illing the pores of, T. G. . pending upon the extent of drawmgs and length of 
Granted In the Week Ending Kneader, dough. J. W. & A. Ruger . . . . . . . . . . . . . . . .  2 2 1 ,864 Hojer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221,00:1 . specifications . 

Knit mittens, manufacturing, E. H. Pearson . . . . .  221,351 Wrench, W. A. Heath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221,305 I Any patent issued since November 27, 1867, at which 
November 4. 1 8 79. Lamp, Aikman & Osborn . . . . . . . . . . . . . . . . . . . . . . . . . . . 221,268 time the Patent Office commenced printing the draw-

AND EACH HEARING THAT DATE. 
Latch. A. w:lmmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 21,261 

Ings and specifications, may be had by remitting to Lathe. tnrmng, J . H. Howell . . . . . . . . . . . . . . . . . . . . . . . 221 ,311 TRADE MARKS. 
[Th k d ) ' 

. Leather, removingextractivematterfromtanned, . this office $1. • .  ose mar e (r are reIssued patents.] Plumer & Kerans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221 ,187 Cigars, cigarettes, and smoking and chewing to- A copy of the claims of any patent Issued smce 1836 
Letter pack�e �Ia.p. J. W. Ripley . . . . . . . . . . . . . . . . . 221 '959 1 bacco. S. Jacoby & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.764 will he furnished for $1. 

A complete copy of any patent in the annexed list, in- I Level . pendulum, !. S. Winter . . . . . . . . . . . . . . . . . . . . . .  2Z1.8BO Chee�e. F . Korbel & Bros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.766 When ordering copies, please to remit for the same 
eluding both the speCifications and drawings, will be I· Lid or cover for vessels, J . C. Boyle ' . . . . . . . . . . . . . . .  2Z1,150 Chewmg tobacco. T. C. Williams & Co . . . . . . . . . . . . . . . .  7.m as above and state name of patentee, title of Inven-
furnished from this office for one dollar. In ordering • .  Lifting jaok for vehloles. L. Haverstick . . . . . . . . . . .  221,280 Chew!ng and smoking tobacco, I. S. Waters . . . . . . . . . 7,'l'12 tion and date of patent. 
please state the number and date f th t t d I Loom. J. W. Drummond (r) . .  . . . . . . . .  . . . . . . . . . . . . . . .  8,953 Che�ng and smoking plug tobacco, I. S. Waters . . . .  7,771 

A 
'
pam{!hlet, containing full directions for obtaining 

. 
0 e pa en e.tred, Loom, Circular, J. J. Greenongh (r) . . . . . . . . . . . . . . . .  8,952 FertIl�er, J. Walk�r : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,'l'10 . ' 

nt fr e A handsomel bound and remIt to Munn & Co., 87 Park Row, New York city. Loom drop shnttle boxes mechanism for opera- FertilIzing compOSItIOns or compounds, R. W. L. Umted States patents se e . . y 
ting. L. J. Knowles . . .  : . . .  2 2 1 , 2 37. 221 ,288, 221,289, 221,240 Rasln & Co .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,765 Reference . B�ok, gilt edges, contams 140 pages and 

Acoordton and flute,  combined. C. Bernhardt . . . .  221,148 Loom harness motion, O. W. Kenison . . . . . . . . . . . . . .  221,821 Hair nets and other ret!cnlated fabrics, A. G. many engravmgs and tables important to every pat-
Acid. making tartariC, H. Goldenberg . . . . . . . . . . . .  221,297 Loom shuttl e  spindle. O. P. Richardson . . . . . . . . . .  221,191 Jennings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.767 entee and mechanic, and is a useful hand book of refe,.. 
Aging and purifying liquors, apparatus for, Jacob Loom temple, W. H. Burns er) . . . . . . . . . . . . . . . .  8,956, 8,957 Vinegar. F. M. Bollman . . . . . . . . . . . . . . . . . . . . . . . . . . 7,768, 7,769 ence for everybody. Price 25 cents, mailed free. 

& Lochner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221.816 , Lubricator, J. G. Barrington . . . . . . . . . . . . . . . .. . . . . . . . 221,274 Address 
lIUNN &; CO., Air compre.sor, W. Johnston . . . . . . . . . . . . . . . . . . . . . . . 221,318 . Measuring liquids. automatic apparatus for, H. E. 

An�mal trap, J .  M. Hawkins .. . . . . . . . . . . . . . . . . . . . . .  221.304 1 Marchand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221,833 
Ammal trap, J. M. Keep . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 2 1 ,3 20 Meat mincing machlne. G. S. Oberdorlt . . . . . . . . . . .. 221,250 
Animal trap, G. W. Lewthwaite . . . . . . . . . . . . . . . . . . . . 2 2 1,829 Meats., curing, J. M. ReId . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,857 
Anvil, horseshoe calk welding. E. J. Parker . . . . . .  221,188 I Metal, galvanizing, Wahl & Eltonhead. . .  . . . . . . . .  221,200 

DESIGNS. Publishers SCIENTIFIC AMERICAN, 
Breastpin or similar article of jewelry, H. S. Somes 11,495 3')' Park Row, New York. 
Buckles, S. C. Hawkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 .482 BRANCH OFFICl!J-(/()rrI$r Qj' F and 7th Struts. 
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Tbe-.e papers may be had at THE SCIENTIFIC 
AMFAtICAN Office, New York, or may be ordered 
through any Bookseller or Newsdealers. In order­
ing please be particular to speCIfy the NUlllber 
\)f the Supplement that contains thO paper desired. 
Promptly sent by mail to any part of the world. 
Price Ten Cents each Number. 

C h e m i stry. 

PROGRESS OF IND U STRIAL CHEMIS­
try.-By J. W. Mallet. A brief review, from the 
American ChemicaL Journal, of the most important 
changes in the industrial applications of chemistry 
within the last few years, grouped under the fol­
lowing headings : New Sources of Supply of long 
known Materials. New Processes. New Mechani­cal Appliances. New Means of Production. New 
Demands for Consumers. Disposition made of 
Waste Products. Changes in Labor Market. Legis­lation. Tariff, etc. Part I.-Fuel and Arrange­
ments for the Artificial Production of Heat. Slag 
Wool. Metallurgy. Iron. Steel. Wrought Iron. 
Cast Iron. Hemarkable Appliances. Part n.-Me­
tallurgy. Nickel and Cobalt Zinc. Tin, Bismuth, 
Copper. Lead. Mercury. Silver, and the various 
processes for reducing it from its ores. Gold, and 
the processes for extracting it. Platinum. Metallic 
AUai/s. Aluminum Bronze. Phosphor Bronze. 
Manganese Argentum or German Silver. Iri?-io­
Platinum. Electro-Metal1urrrv and other alteratIOns 
of Metallic Surfaces ;  a general account of the most 
recent and more novel industries of this sort. 
These valuable papers, full of the greatest interest 
to all manufacturers and technologists, are to be 
found in SCIEWL'IFIC A!IERICAN SUPPLE�{ENT, 1 8 6, 
1 8 8 ,  and 204. Price 10 cents. 
O UTLINES OF CHEMISTRY.-BY HEN-
ry M. McIntire. The followiug elements are treated 
plainly and concisely, with their Atomie Weights, 
Formulrn, Tests, Important Compounds, Practical 
Uses, etc. Selenium, Tellurium, Phosphorus, Sili­
con, Boron, and their Compounds. The Metals : 
their Classification. Potassium, Sodium, Lithium, 
Rubidium, Crnsium, Ammonium, Barium, Stron­
tium, Calcium, and their Compounds. Iron, 
Chromium, Manganese, Tin, Arsenic, Antimouy, 
Bismuth, and their Compounds. Copper, Lead, 
Thallium, Mercury, Silver, Gold, Platinum, Palla­
dium, Rhodium, Ruthenium, Osnliuln, Iridium, and 
their Compounds. Organic Chemistry. Ethyl 
Alcohol ; Ether ; Acetic, Oxalic, Tartaric and Citric 
Acids. Glycerin ; Saccharine Bodies ; Starch ; Cel­
lulose. SUPPLEMENTS 1 44, 1 45,  1 5 3, 1 5 8 .  
Price 10 ccnts each. 

IRON AND STEEL-AN INAUGURAL I Civi l E n g i n eeri n g. MINERS' LINGO:-A COLLECTION OF address delive!e.dbefore the I,:on and St�el lnstitnte STRONG AND CHEAP SPAR BRIDGES all the terms used by miners, accompanied by de­by Edward WIllIams, concermng steel III bulk for . . finitions of the same, as given by Mr. M. B. Carpen­railway requirements and constructive works. The Description, dimensions, and particulars, with 2 tel' in his New Mining Code. Indispensable to all subject is treated under the following headings: pages of drawings. covering U!ustrations of aU the those engaged directly or indirectly in the mining The Initial Processes ; the Bessemer Discovery ; det-ails, for a bridge of 100 feet span or less: speci- industry, or interested in mining stocks, and who Puddling ; Improved Working ; Steel and its Uses; aUy useful for crossing of creeks, small rivers, gul- desire to read accounts of mining operations un­is Remelting necessary ? the New Steel-Making lies, or wherever a costly structure is not desirable. derstandingly. SUPPLEMENT, No. 1 8 1 . Process ; Steel-Making Economies ;  the Future of The drawings are from the Spar Bridge exhibited 
Iron ; Iron-Making Furnaces ; American and other at the Centennial, in the U. S. Department of Mili- ROOK-DRILLING MACHINES. BY JOHN Foreign Competitions ; Wasteful Ingot-Making ; tary Engineering. These bridges are wholly com­
Better Rolling Machinery ; Scientific Training posed of undressed stuff. SUPPLEMENT 7 1 .  Price 
needed ; Unqualified Managers ; Future prospects 10 cents. 
of Steel and Iron. Followcd by a paper read at the LOUISVILLE RAIL WAY BRIDGE OF same meeting by Geo. J. Snelus, on " The Re-
W��:ine�f a;go

�fe���:_���i:I!r���S�S�f'£St��1 ��a���c���::r��Y���:nli;p�r;;;i��h:5?hi�';,efo 
Manufacture." Contained in SCIENTIFIC AMERICAN cents. 
SUPPLEMENT. No. 1 8 1 . Price 10 cents. 

Darlington. Tools, described and illustrated. Best Practice in Size of Holes, Kind of Explosive, etc. Machines and Tools, Air Pressure, etc., used. at Mont Cenis, St. Gothard, Musconetcong, Maesteg, Cwmbran, Port Skewet, Saarbruck, Ronchamp, Blanzy, Minora, and Ballacoekish Tunnels, with three illustrations 01 Methods of DrI'lling. The Cut 
System, Brain's Radial, aud other Systems. SUPPLE. 

THE NEW POINT SUSPENSION MENT 1 03 .  Price 10 eents. 
METALLIC MlNERALS.-THEIR PRO- Bridge at Pittsburg, Pa.-By the Am. Bridge Ci? KI},T))-CHAUDRON PROCESS FOR SINK-With description and 15 figures. SUPI'LEMENT 34. auction and Uses. A lecture by J. G. Watson, Price 10 cents. ing and Tubing Mining Shafts. Read before Ameri-F.R.S. A most interesting paper, containing much can Institute of Mining Engineers. By J ulieq information on the principal metals ; their ancient CARLISLE BRIDGE, DUBLIN ; AND Deby, C.E. A valuable exhibit of tho cost, methods, and modern uses ; metallic veins ; what they are, Foot Bridge over River Nesa, at Inverness i.,both and tools employed, by 21 illustrations. SU'PPLE� their courses in the earth ; mineral leases and royal- illUstrated. Also WROUGHT IRON BRIDG.!!; DE- MENT 82. _ ,Price 10 cents. ties ; the famous Tavistock Mines ; history of the G S t· 2 ill t t· Anglesea Mines ; metals dissolved in water ; how ��p��;�P80:e��?c�

SioU
c
c
e���' us ra IOns. CALIFORNIAN )'IINING STAl\'[PS, MOR-mineral veins are worked ; iron and its uses ; lead W C h ' � ores and uses of lead " tin ores and uses of tin ; uses THE PROPOSED NEW IRON BRIDGE tars, Dry and Wet. Sectional, and et rus mg "for-tars for Gold and Silver. Cams, Tappets, Sockets, of copper. SUPPLEMENT 54. Price 10 cents. over the St. Lawrence River, at Montreal.-By Shoes, Dics, etc. Guides, Screens, and all the appa-'THE PROPERTIES OF IRON I. AND Charles Legge, C.E. 5 engravings. SUPPLEMENT ratus carefully describod, with Modo of Work, and 

1 3 .  Price 10 cents. Tcn Illustrations. SUPPLEJIill..><T 9 5 .  Price 10 Steel.-By Daniel Adamson, C.E. Read before the cents Iron and Steel Institute, with 58 . Figures and 2 Dia- THE VICTORIA BRIDGE (IRON), BRIS- . • 
grams, being one of the most recent and valuable bane, Queensland.-By Robinson and rAnson. ' THE GREAT COMSTOCK LODE.-BY A. papers ever given to the public. How Testing Ma- With description and 14 illustrations. SUPPLE- P. Schack, E.IIL, describing the geology of the re­chmes impose False Conditions. Endurance of Iron MENT 10.  Price 10 cents. gion, qualities of ores, method of working : all of a and Steel under Concussive Force. Thirty Experi-

AVENUE BRIDGE.- A DE- highly interesting character ; with many diagrams ments upon Plates. Annealed Steel. Effects of Sul- GIRARD and sections, showing leads, shafts, and veins. SUP-phur, Phosphorn§! and Cinder. Tensile Strength of scription, with dimensions, working drawings, and PLEMENT 7 3 .  Price 10 cents. Iron and Steel. Drilled and Punched Holes. Rule p�rspectives of Girard A venue Bridge, Phila., Pa. to Find the Power Required to Punch Steel Plates. With foundations of piers. 10 engravings. SUP- TUNNELS AND ROCK-BORING MA-The Ten-inch Test. Welding of Steel Boiler Plates. PLE�{ENTS 1 , 2, and 4. Price 10 cents each. ehinery.-By John Darlington. Dimensions, and A thoroughly Practical and most Valuable PaperJ Methods employed in the II'Iont Cenis, St. Gothard, giving Results of Numerous Tests on Bessemer Mila THRO STLE NEST BRIDGE, MANCHE S- Hoosac, Sutro, Musconetcong, and Severn Tunnels, Steel, Best-best Boiler Plate, Martin-Siemens Steel, ter, Eng.-A. Fowler, engineer. 10 el('vations and Hapidity of Work, Performances and Cost of Va­Crumble Steel, Sub-carbonized Steel, Swedish Bar perspective view. SUPPLEMENT 69. Price 10 cents. TIOUS Machines, Amount of Water, Compressed Air, Iron, Mild Rivet Steel, Best Merchant Iron, Tudhoe 
AMERICAN IRON BRID GES. -A VALU- etc., required, and nine illustrations. The Altenberg Crown Iron, etc., embraeing 40 varieties of Iron and • Zinc Mines, Aix-la-Chapellc ; Persebcrg Mines, Steel. These Tests are illustrated by two full pages able paper on iron bridge building. By T. C. Sweden ; Shaft at Salzberg. Altenwald ; Marie of cuts showing the Behavior of the Metal under Clarke, C.E. SUPPLEMENT 32. Price 10 cents. Colliery ; Pierre Dennis Pit ; Stahlberg Musen, Torsion, Tension, and Concussion, with the Effects Prussia ; Gouloy Colliery ; Dryrook Iron Mines ; Sir of Punching. The Results embraced in one page THE KENT UCKY RIVER BRIDGE.- Frances Level, Yorkshire ; Froderichsegon Wrexem of Tables, giving Size of Specimen, Permanent Set Specifications, dimensions, with 8 ilJus. Also iI. Mineral Minos ; Johann Colliery, Prussia ;  Maesteg Induced, Maximum Strain per cent. of Elongation, lustrated descriptions of the TAY BRIDGE, the Tunriel ' Cymbran ; Doleoath ; South Crafty, Corn­Final Breaking Strain, Bending, Drifting before POUGHKEEPSIE BRIDGE, the Lauria Floating wall ; Carn Brea, Cornwall ; Ballacorkish, Isle of 

THE CHEMISTRY OF GA S  MANUFAC- and afte:.: Annealing, Co�position of Specimen, and Dock, and other Engineering Works. SUPPLE- Man. For each llfine or Tunnel is givon the number 
A H t }' R S all PartICulars. CorrOSIOn Tests. ConCUSSIOn re- MENTS 66 and 9 5 . Price 10 cents each. of Holes in Heading. Character of Rock. Lahor ture. By: . Vernon arcour , . . . .  , one of the sisted best by Mild Steel. Corrosion of Iron vS. Steel Employed, Time, Cost, etc. SUPPLEMENT 109.  MetropolItan Gas R�ferees. A n  . Illterestmg and by Sea Water. Steel for Ship-building. Best quality CLEOPATRA 'S NEEDLE.-ITS REMOV- Price 10 conts. valuable paper, showmfJ the Orlgm of Coal. How I for Steel Rails. Best varieties for Gun Barrels. In- al from Egypt to. England. DetailS, with 9 en-Coal was. Formed. reatest De,!th for Coal. jury donc by Finishing at Black Heat by Hammer- gravings . SUPPT"EMEWC 69. Price 10 ccnts. ROCK-BORING MACHINERY. - FROM Chauges III Coal by Heat. OIl frq Coal. Gases mg. Making Steel Fly Shafts, etc., and other Valu- t.he Work of R Schram. Comparative Merits of fro� 90al. Other Substances De!':'ved from Coal. able Practical Conclusions. SUPPLEMENT 1 5 0. the several Systems ; the Ram, the Lever, the Du-VarIetIes of Coal. Coal Tar and Its Remarka�le Price 10 cents. THE UNITED STATES NEW � IRON plex, the Rotary, and the Direct-acting. The Bnr-Produc�s. �a.\.'.htha. Benzol. C,:e?sot.e. AnthIa- Landing Pier ' Del. Breakwater Harbor ; built on leigh, Sach, Warrington, Ferroux, Brandt, Oster-cene Oil. P,tc Coke. How Amlme IS pro�uced. IRON AND STEEL. -BY DR. C. W. SIE- iron screw piles. Designed by Lieut. Colonel J. D. kamp, Lisbeth, Reynolds, and other Machines, with Mauve. Anthracene. SUPPLEMENT 72. PrICe 10 , mens. An interesting and valuable paper, containing ! Kurtz, U. S. Corps of Engineers. A full history, Interesting Trials and Practical Experience with cents. I accounts of the most recent practical improvements with map, description, details, and scale drawings. each. SUPPLE�IENT ] 40. Price ]O cents. Also, 

ON A NE"W CHEMICAL INDUSTR Y I in the Production, Working and Application of By A. Stierle, C.E. , assistant engineer of the works. in same number, COMPRESSED AIR IN MINES. . . . . - i Iron and Steel ; embracing the qucstion of Labor in A valuable and important paper. With 42 illustra- By M. G. Johnson. Its first use in thc Mont Cenis �y M .. Caulllle Vincent. DescrIl.'tIOn. of a new and its relation to Capital ; the Character, Value, . Cost, tions. SUPPLEMENTS 72 and 73.  Price 10 cents Tunnel and Economy. Loss of Power by Loss of mgemo us process by means or WhICh the waste and Production of the various kinds of Fnel, mclu- each. Heat ; the Cold produced. High V8. Low Pressures. liq,!ors from the still in the beet-sugar industry, I ding Bituminous Coals, Coke. American Fnels, Description of the Kingswood Coal and Iron Com-WhICh were formerly thrown away as usel.eBs, are , Peat, Natural Gas Fnel, Liquid Fuel, Solar Fuel. THE GREAT JETTY WORKS AT THE pany's IIIachines, with a Curious Circumstance. now converted into two valuable com mercml pro- I Motive Powers and their Transmission over long Mouth of the Mississippi River. A history of the ducts-Ammonia and Chloride of IIIethyl, the latter I distances. Water Power ; its Transmission by Steel work, with precise details of the construction, di- HYDRAULIC MINING IN CALIFOR­used in the production of Methylated dye colo,rs, Ropes ; its Transmission by Electricity. Wind mensions, method, etc. By E. D. Cortell, C.E.! hia.-ByAugust J'. Bowie, Jr. ;�oul' illus. Constl'uc­With 2 engravings. SUPPLEMENT, No. 1 7 2. PrIce Power. Bessemer Steel History. Siemens and Chief Assistant Engineer of the Works. With 1 tion of Flumes. The Use of W rought Iron PIpes. 10 cents. Martin Steel. The Regenerative Furnace. Thc illustrations, including large chari of the Sonth Table showing Details of Construction of Wrought Open Hearth System. The Use of Ferro-Manganese. Pass and the Lines of the Jetties. SUPPLEMENT Iron Pipe for the Spring- Valley Water Company of PRODUCTS OF COMBUSTION.-Bl" Use of Chromium. Production of Mild Stcol. 2 1 .  Price 10 cents. San Francisco. Profile of Wrought Iron Pipe for the Thos.Wills, F.C.S. Lecture delivered before the Bri- Piping of Steel. The Applications of Steel. Iron Cherokee Gravel Mines. Two Tables giving '.rhick-tish Association of Gas Managers . Heat a Mode of and St;eeI Nomenelature. wrou

. 

ghtIron. MeChamc'!l j. DREDGING AND DITCHING MACHIN- ness of Iron. Size and Distances of Rivets, and other Motion. Spontaneous Combustion of Iron. Decay i PUd�ling. t?egs N,,: :r��sSf P
w\OUfht Iron Dd ery -The latest and most successful machin- particulars for various Sizes of Pipe. SUPPLEMENT and Combusti?n Identical, and Sa,?e Am?unt of I ��c\ fom ; {e·A. ej ' ? MOth �o � �If �o�:nd C1'y. now in practical operation at Lake F;lCino. 1 06. Price 10 cents. Heat Evolved m Each. Case . . ChemICal ActIOn and ' S ee rom U870 'as7� s pe . 0 10 a ts s t o .  1Yith scale drawings and details showing eonstruc- NEW HAND-LEVELS. ABNEY'S LEVEL Spontaneo,!s CombustIOn of Zmc-e�hyl. P!'osph?r- . UPPLEMENTS an • nce cen eac . tion, operation, and economy. '  By M. A. Briesse, , us set on FIre by Water . . . Combustion of BIsulp�de " THE MANUFACTURE OF WROUGHT M.E. A most excellent and valuable paper upon for Prospecting, Computing Amount of Grading in o� Carbon. Infia�mablhty of Coal Gas. Cu:.;i<.ms , . .  . .  the subjeet. SUPPLEMENT 8 .  Price 10 cents. Laying Out House Sites, Terraces, Drives, ctc. DIfferences resultmg from the manner of FIrIng , Iron Pipe.-ChOlce of Iron. Rollmg. Bending the Bohne's Automatic Level Description and Cost of Gun-cotton. Combustibles and Non-combustibles. ! Sheets ; Welding the Tube ; Polishing and Smooth- AMERICAN BRIDGE ENGlNEERING.- each, with four figures. SUPPLEMENT 1 3 3. Price Temperature Produced by the Blowpipe. Quantity ! ing the Pipe ; Manufacture of Gas Pipe, with four 10 cents. of AIr required for Combustion. Illuminating Fn- • figures. Conta..iued in SPPPLll)MENT _1 36. Price 10 Compiled by G. S. Morrison, E. P. North, and J. ROCK DRILLS WORKED BY COM-of the Air produced by Gas-burning and Respira- - Containing particulars of the Illineis and St. Louis pressed Air.-By H. W. Pendred, C.E. Description 

els-Candles, Sperm Oil, Gas. Amount of Vitiation I ,cents. .. . Bogart, of the American Society of Civil Engineers. 
tiol!' . Ventilati?n, and its Curious :qe'penden�e on MELTING POINTS OF METALS AND Bridge, designed by James B. Eads ; the arrange- of the most recent and best practice. SUPPLE-Bmldmg MaterIal. Enormous quantItIes of Alr re- I ment of the arches : form and dimensions of the lIIENT 20. Price 10 cents. quired for Coal Mines. Dangersfrom Organic Mat- other substances ; New Method of Determining.- spans ; weight of iron in the structure ; dimensions, 
ter in Ventilated Rooms. Products of Gas-combus- By Dr. Himly_ A Simple and Exact Method. SUP- and total cost. The Girard Ayenue Bridge, PhiJa- NEW J.l.IETHOD OF BALANCING THE tion, and Injury to Metals, Rook-bindings, etc., by PLEMENT 7 1 .  Price 10 cents. delphia, designed by Clarke, Reeyes & Co. : descrip- Winding Engines of the Deep Shafts of West­t1,h4eOs.ulphru,·creou10s AceenidtsfreoamChG .. as. SUPPLEMENTS 1 39, I THE FLOW OF SOLIDS.-BY LEWIS S. tion o f trusses ; the dead-loadhofkthedstructure ; the phalia.-By W. Fairley. A Simplo, Practical Con-P limit of strain on the parts ; t e in of iron used ; trivance, with Description of Construction and Ware, C.E. N <weI an d Curious experiments . Cold the fioors. Sidewalls, and road ways. Bridge at Port 1Y orking, and three diagrams. SUPPLEMENT 1 1 7 . SUSPENSION. SOLUTION AND CHEMI- I metal c.aused to flow thr�ugh orifices, �nd the laws J erviS, New York, G. S. Morrison, Engineer, 
cal Combination.-ByWm. Durham, F.R.S. Experi- I g:overnmg 811Ch fimy, WIth mathematICal caleufa- general description. Iron Railroad Bridgc over the 
ments on Suspension of Clay in Water, Clay in Acid tions, and 13 illustrations. SUPPLEMENT 82.  PrlCe Ohio �er, at Louisville, Kentncky, Albert Finlr, 
Solutions, Clay in Salt Solutions, with Investiga- 1 10 cents. Engineer : its length, and general description of 
ti. ·ons. with 12 other Solutions, resnl.ting in Four Con- I  BRIEF HISTORY OF BESSEMER STEEL. the spans, with a statement of the quantity of iron in some of the principal spans. Rock Island Draw clUSIOns. SUPPLE)IE= 1 1 6. PrICe 10 cents. i By Henrl' Besscmer. An exceedingly interesting Bridge, deSigned and built by C. Shaler Smith, 
ON THE CONSTITUTION OF M \. TTER ' ske�ch of the historr of B�ssemer steel, from the C. E., length and weight of the pivot span ; . . " . . perIOd of the great lUventIOn down to the present description of the turn-table ; how the span m the. G as.eous StatE!' An Important and v aluable time, as giYen by Mr. Bessemer himself at a meet- is rotated. Kentucky River Bridge Cinoinnati ContrIbutIOn to SCIence. �y Charles Adolphe ing of the Iron and Stecl Institute, and wherein the Southern Railroad, designed and built by C. Shaler Wurtz, Professor Of. ChemIstry at the EC,?IE! de celebrated inventor recalls some of the incidents Smith, C. E. ; the peculiarities of its truss ;  Mede�me, ParIS. Bemg !1 lecture, . WIth brIlhant connectcd with his first presentation of the discov"; the length o f  the girders ; the piers and their eXPE!rlments, recently dehveyed by hI,? at the Royal cry to the scientific world ; such as the incredulity pedestals. Bridge over Pennsylvania Railroad, at In�t:'tute before th� ChemICal SOClOty, London. of those to whom he suggested the use of his steel Forty-first Street, Philadelphia, Wilson Brus. & Co., Th,S lect�re embodlC,�he Most Reee'!ta�d Aecurate for rai Is, etc. Concluding with a sketch of the his- Engineers ; system employed in construction ; InformatIOn Concermng the C')!1stltutIOn of Mat- t.ory of the Bessemer steel as applied to ship-build- general description ; principal dimensions. Cincin, �er, and �hows the Most Important Adv�tnces Made ing. Illustrated with 6 engravings of the specimens nati Southern Railroad Bridge over the Ohio Rive)' m ChemIstry. It explam.s the theory of �101ecules that were exhibited by the author to illustrate his at Cincinnati, built by Keystone Bridge Co. ; dimen, and Atoms, an(1'pr�sent� !n clear an? con�lSe form a  !Japer. Contained in ScrnN;rIFIC AMERICAN Bpp- sions ; entire cost ; description of trussest. fioor. ���:T56:t 'if.d��1'0����s�· Contamed m SuPPLll- PLE.:��T, No. 1 8 3. . � • girders, etc. Point Bridge, Pittsburg, Penn. ; designed by Edward Hemberle, Engineer, general description ; total length, and height above water. Short descrIption of the Iron Derricks used by the Passaic Rolling Mill Company, of Paterson, N. J.,  in erection of the New York Elevated Uailroad. SUPPLEMENT, No. 1 8 9.  Price 10 cents. 

PARAFFIN.-WHAT IT COMES FROM ; 
Several Methods of Manufacture ; How to obtain the Best Results ; the Yield of Tar : Composition of 
Paraffin. SUPPLEMENT 1 1 9. Price 10 cents. 
SMALL LABORATORY FOR PHARMA­
ceutical and Chemical purposes.-By G. F. Schacht. A Compact, Convenient, and Economical Equip­ment for Working, with cost., an d four cng-raving-s, 
show.ing- arrangement in detail. SUPPLEMENT 99. Price 10 cents. 

Met a l l u rgy . 

STEEL-ITS' MANUFACTURE AND Working.-Constitution, Qualities, Tempering, ete. With 14 illus. By D. Chernoff. A most interesting and valuable treatise, full of important informa­tion, embracing the latest contributions to the gen­eral knowledge of the subject. SUPPLEMENT 3 6 and 37. Price 10 cents each. 
MAN UFACTURE OF BESSEMER STEEL 

THE TREATMENT OF IRON TO PRE­
VENT CORROSION.-By Prof. Barff. An interest­
ing paper detailing the t.heory and practice of oxi­
dizing the surface of iron by means of superheated 
steam to prevent rusting. The author's method, 
which is herein described is justly considered one 
of the most valuable discoveries of the age. Con­
tained in SCIENTIFIC A�IERICAN SUPPI"EMENT. Nos. 
1 74 and 1 7 5 . To be had at this otlice, and of all newsdealers. Price 10 cents each, or 20 cents for the two. 
STEEL.-PRE SIDENTIAL ADDRESS BY J. Hobinson, before Section G, British Association, August, 1879. An able review of the development of Steel during the last forty years in its mechanical and economic aspects, pointing out thc various new processes that have been introduced in its produc­tion, and the new applications that have gradually been made of it in the industrial arts. Contained in SUPPLEMENT, No. 1 9 7. Price 10 cents. 
BLAST FURNACE SLAG. -AN INTER-esting paper descript.ive of the many new and im­portant uses of the hitherto waste material known as Furnace Slag, and the methods of its prepara­tion, including Slag Shingle. Slag Sand, Slag Bricks, Slag Stone, Slag Mortar and Cement, Slag Wool, Slag Glass, Slag Hailway Sleepers, Slag Paving' Blocks, etc. SUPPLEMENT 1 99 .  Price 10 cents. 

and Steel Ralls as pursued at the works of Messrs. Brown, Bayley & Dixon, Sheffield.-By C. B. Hol­land. A valuable and instructive paper. Read before the Iron and Steel Institute. With Five Illus­trations : the Plant · the Cupolas, Converters, the Ingot Pit, Blowing Engines, Hydraulic Machinery, etc. Hot Blast ; IIIode of Working, Improved Manufacture of Steel Rails. SUPPLEMENT 1 24. Price 10 cents. EXPERUIENTS ON ALLOYS OF SIL­THE FLOW OF METALS.-BY DAVID ver wit� Embrittling Metals.-By Alexander E. Townsend. Valuable experiments, with ten engs., Onterbndge, Jr. Being a series of Experiments on Punching through thick plates. Evidences of a Conducted at the United States Mint, Philadelphia, Flow of Meta

.

l. Effect of Flow on D

. 

imensions, I on the Effects of SHYer Alloyed with Arsenic, with Density, ete., of Plate. Lines of Least Resistance, Antimony, with Bismuth, with Lead. Interesting etc. Punchins:. with and across the Erain. Practical particulars of the results of each experiment. SUP-IlppllCl\tions. 1511'J.>l'Ll!lMEN:r 1 1 9. 1'1'ice 10 cents. J.>LEMEN� 1 8 .7.  1'rioe ]O oonts. 

SEWAGE WORKS FOR SMALL TOWNS. -Designs maa e by Baldwin Latham, C.E., for the town of Skiptoi'l, England. 2 pages of illustrations, giving all the details of this most simple and effective system. SUPPLEMENT 7 5 .  Price 10 cents. 
THE SOUTH PASS JETTIES. BY MAX 
E. Schmidt, C.E. A paper read before the Conven­
tion of the American Society of Civil Engineers. Embracing a general description of works, together with abstracts of the plans and specifications of the works which were adopted for consolidating the Jetties ; the constructions at the Sea end of the Jettics ;  comprising a full description of thc novel mode adopted in the construction and deposition of the Concrete Blocks, the machinery and imple­ments employed, the ingredients composing the Concrete and how mixed ; accompanied by a table of Cement tests, ete. Illustrated with 17 engravings of machinery, sections, charts, plans, etc. Contain­ed in SUPPLEMENT Nos. 200 and 201.  Price 10 cents each. 

M i n i n g. 

DIAMONDS AND OTHER PRECIOUS 
STONES.-The Diamond Fields, Entertaining His­tory of the Regent, the Koh-i-noor, and other famous stones. Sapphires, Rubies, Topazes, Em­eralds, Beryl, Aquamarine, Cymophane, and Tur­
quoise. Corundum, Rock Crystal, Amethyst. The remarkable ingenUity expended in producing false stones. Their Tests, etc. SUPPLEMEN� 1 04. Price 
10 cents. 

Mech a n ical  E n g i n ee r i ng. 
HARDENING AND TEMPERING OF Steel. By Joshua Rose. A valuable and excellent paper. What Steel is, and a comparison between Steel and Iron. How to tempor to very Pale Yellow, Straw Yellow, Brown Yellow, Light Purple, Dark Purple, Clear and Pale Blue, Greenish Blue. To temper High Grades of Steel. 'I.'empering in Milk and Water. 'I.'he distinction between Hardening and Tempering. The Expansion and Distortion of Steel. The Weak Points. Decarbonization. Proper kind of Coke, ete. Clear Instrnctions that will insure 
1��:ss i!:i��1�Yc�Rf���g�: SUPPLEMENTS 9 b. 1 03, 

FITTING KEYS AND KEYW A YS.-BY Joshua Rose SUI'PLEMENT 5 6. Price 10 cents. 
CUTTING OUT KEYWAYS. BY JOSHUA Rose. An excellent practical description of the several methods employed, with eleven illustrations. The qualities of the various drills ; square files mId safe-edges, roughing out, etc. The best tools de­scribed and illustrated. SUPPLEMENT 79. Price 10 cents. 
MACHINES AND TOOLS FOR WORKING Metal, Wood. and Stone, at the Centennial Exhibi. tion.-By .Tohn Anderson. Machines and Tools ot the American Watch Company, Ames & Co., Pratt & Whitney, the Putnam Company, Brown & Sharp; Mr. Corliss, W. Sellers & Co.� and others. The Corliss Bevei Gear Cutter ; Sellers &; Co.'s Stoam Hammed A New Machine for Making Plane Surfaces ; I,athes ; Planing Machines ; Special Tools ; an Automatic Gear Cutterj a Marked Change in Heavy Shearing Machines ; �mithing and ]'orging. SUPPLElIIENT 
1 14.  Price 10 cents. 
DIFFERENTIAL WHEELS ' OF NEW Form. By Prof. C. W. MacCord. The Action of Epicyclic Trains Explained, with five figures. Con­taitIed in SUPPLEMENT 1 34 .  Price 10 cents. 

NEW FORM OF TOOTHED GEARING. By Prof. C. W. MaeCord. Elliptical Bevel Wheels. An Interesting Mathematical Application and Enter� taining Mcchanical Study. With Five Fig-ures and . Directions for Draughting. SUPPLEMEN'l' 1 4 1 .  Price 10 cents. 
THE EFFECT OF PUNCHING OF IRON 
and Steel Plates.-By A. C. Kirk. Read before the Institution of Naval Architects. The Weakening Effects of Punching VB. Drilling in Riveting. Ex­
periments with Six Tables for Iron and Steel. giving Strain brought to bear, Elongation, a.nd all particu­lars of the effects of Punching and Drilling, and six illustrations '  also Hardening and Tempering of Steel, by Joshua Rose. SUPPLEMENT 95.  Price 1) cents. 
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These papers may be had at THE SCIENTIFIC 
AMERICAN Office, New York, or may be ordered 
through any Bookseller or Newsdealers, In order­
ing, please be particular to specify the NUDlber 
of the Supplement that contains the paper desirep" 
Promptly sent by mail to any part of the world. 
Price Ten Cents each Number. 

M ec h a n i ca l i:: n g i n ee r i n g. 

I �N THE C Al!SES OF KNOCKI�G �N ! RAYNOR'S PLANS FOR IRON SUB· hIgh pr!'ssure engmes.-By Jo�hna Ros�. Wl�h. nme ' marine Railway Tunnels. By George Rayn or, C.E. engravmgs. A valuable practlCal treatise. I rice 20 I' With description and ten illustrations. SUPPLE-cents. SUPPLEMENTS 1 and 2. I MENT 2 4 .  Price 10 cents. 
P:r.AOING CRANKS ON SHf\.FTS AT IRON RAILWAY TIES AND SLEEPERS. Rlgh� Angles.-By Joshua Rose. WIth seven en- By Charles Wood, C.E. 12 illustrations. The gr�vmgs. A valuable paper. SUPPLEMENT 23. , various Systems of Iron Sleepers ; the Bowl, Pot, PriCQ 10 cents. or Oval ' the Longitudinal Wrought Iron; the 
HOW TO SET A SLIDE VALVE.-BY Transve;se Wrought Iron. Practical experience 
Joshua Rose. Seven engravings. The best practi- with eac? Durability of Wrought Iron for Sle!'p­
cal treatise on the subject, giving in condensed fOrlll ers. AdJustment of Gaug!' or Curves. Spreadu�g 
simple and plain directions, which will enable any O';1t., The Barlow, Combmed Sleeper and Rail. 
person to Set Slide Valves quickly and correctly. Hllf s, Hoenegger �, and Thomnen s SJ,'stems. 
SUPPLEMENT 1 3 .  Price 10 cents. Serre's and Battlg s Systems. McLellan s and 

Potel's Sleepers. Wood's Cross System. The sev­
THE SLIDE VALVE. BY SAME AUTHOR. eral systems illustrated, with part:\rulars of Ballast­
In SUPPLEMENT 5 1 . Price 10 cents. A clear ex- ing, Spikes, Keys, Collars, Chairs, an� Tools ; Labor, 
planation of Lap, Lead, Clearance, ete. With eight First Cost, Repai�s, Wear, CorroslOn, etc. SUP-
illustrations of Valve Movements. PLEMENT 1 2 5 .  PrlCe 10 cents. 

HEATING BY HOT WATER-A VALU· 
able practical article.-By a Hot Water Eng'ineer, 
fully explaining the natural principles which must 
be understood and kept in view by all engineers 
who wish to achievc success in this method of 
warming buildings; showing how to calculate and 
properly arrange the piping, and how to construct 
the supply cistern; describing thc best form of 
boilers, how they should be made, and what they 
should be made of and how they should be set; and 
giving reCipes for the best kinds of cements to be 
used in this department of engineering. Illus­
trated with 3 diagrams. SUPPLEMEN�', No. 1 '2'  1 .  
STREET PAVEMENTS AND SIDE. 
Walks.-A description of the best kinds at present 
in use in various large cities of the United States, 
with thc cost per square yard. By F. Shanly, C.,E.,  
City Engineer of Toronto. SUPPLEMENT 3 3 .  Price 
10 cents. 

FILES VB. EMERY WHEELS AND MILL­
il'lg Tools.-By Joshua Rose. Excellent pmctical 
suggestions on proper use of the Emery Whecl Mill­
ing Tools.-By Joshua Rose. Excellent practical 
suggestions on yroper use of the Emery Wheel, 
:Milling Tools, Buff Wheel, Files, etc., and Grades 
and Character of work to which each should be ap­
plied. Best Methods for Hard Metal Work, Saw 
Filing, Roughing Down, Trimming of Castings, 
Cylindrical Work, etc. SUPPLEMENT 63. Price 10 
cents. 
CUTTING TOOLS FOR LATHES AND 

STEAM ENGINES AND BOILERS FOR NARROW GAUGE RAILWAY.-THE WARMING AND VENTILATION.-BY High Pressnres. By Loftus Perkins. Benefits of Billerica and Bedford, Mass., Two-foot R.R. 4 illns­High Pressure, with practical plans and specifica- trations. The Route, Grades, Cuts, Curves, Ties, tic:ms of s,:ccessful .Engines and 'Boilers now i!, use, Ballasting, Culverts, Bridges, and �ils. Thc �oco­wIth Indicator Dmgmm. SUPPLEMENT 8 1 .  10 motives with particulars, engravmgs, and dlmen-
Planers.-By Joshua Rose. With nine figures. A 
valuable paper full of practical information. SUP­
PLEMENT 3 S .  Price 10 cents. 
SURFACE PLATES OR PLANOMETERS, 
and Scraped Surfaces. A yaluable treatise for mechanics who desire to execute truthful work. By 
Joshua Rose. With seven engravings. SUPPLEMENT 
1 5 .  10 cents. 

cents. , sions. Particulars and Dimensions of other Rolling 
LIQUm FUELS.-BY H. A YDON. A Stock. Equipml;lnt and Cost .of :jioa�. SUPPLE­
paper read before the Institution of Civil Engi- MEN:.' 1 1 5 . Price 10 cents. 
neers, London. The five methods of burlling liquid 
fuel, C .  J. Richardson's, Simm and Barff's Aydon's, 
and D orsett's. Practical Working of each method, PASSENGER ENGINES OF MIDLAND 

A FLY·WHEEL ACCIDENT. -WITH and compamtive economy. SUPPLE¥.ENT 1 1 9. 
Price 10 cents. 

Railway, with table of dimensions. 3 engravings. 
SUPPLEMENT 2 7 .  Price 10 cents. The same num­
ber contains report of valuabl.e information given 
before the Master Mechanics' Association, concern­
ing Locomotives and Locomotive improvements. 

drawings, showing thc faulty constructon of the fiy-wheel, the reasons for the breakage ; with prac- THE MORRIS BLOWING ENGINE, 
tical directions for the avoidance of such occurrence. with two pages of illustmtions. SUPPLEMENT 3 9. By Joshua Rose. SUPPLEMENT 3 0 .  Price 10 cents. Price 10 cents. 
FRICTION. A SERIES OF EXPERI-
ments on Friction, proving the falsity of the former formulas thereon, and giving others in accordance with actual results. By Prof. A. S. Kimball. SUP. 
PLEMENT 76. Price 10 cents. 

R a i lway E ng i n ee r i n g. 

L 0 C O  1\1 0  T I VES.-SPECIFICATIONS, 
Dimensions, etc., of the Tank Locomotiye� 
of the London, Chatham and Dover R. R.C 'With 
three engravings. SUPPLEMENT 23. Price 10 cents, 

ELLIPTICAL GEARIN G.-BY PROF. 
c. W. MacCord, of tho Stevens Institute of Technol- NARROW GAUGE SWEDISH LOCOMO· 
ogy. With eight engravings. A Illost clear and ex- tive, with It pagc of engravings. SUPPLEMENT 4 1 .  
ceilent exposition of the subject. SUPPLJill\IENX 2 .  Price 10 cents. Locomotives of the EIGHTEEN- , 
Price 10 cents. �NCH RAILWAY at Crewe, Eng. Two engrav­
BA VILLE 'S TOOL HOLDERS. _ TOOL mgs. SUPPLEMENT 44. 10 cents. 

RAILWAY VELOCIPEDES.-DESCRIP-
tion of two styles of Vclocipedes for URe on the 
track of railways, and one of which is employed for 
various purposcR by the officials of several of the 
argest 'Vestrrn railroads. Two engravings. Sup­
PLEMENT, 1 7 8 . 

FRANCQ'S FIRELESS LO COMOTIVE,-
Full page illustrations of a form of fireless engine 
now doing successful service on thc railway bc­
twecn Rucil and Marly-Ie-Roy, showing the engiue 
in perspective and in section, and its working parts 
in detail, accompanied by complete explanatory 
text. SUPPLEMENT, No. 1 74.  Holder for Lathe. Simplc 'l'ool Holder for Planing NARROW GAUGE LOCOMOTIVES. IN­

Machine. Double Tool Holder for Planing Ma- dian State Railways, engraving and dimensions. chine. Shaping Machine Head. Simple Tool SUPPLEME:NT 5 3.  10 cents. Hyd ra u l i c  E n g i neer i n g. 
Holder, with Vertical Cutter, fer Slotting Machinc. 

EIGHTEEN OUTLINE FIGURES OF TURBINE WATER WHEELS. -A RE­Double Tool Holder, with Horizontal Cutters, for 
Siottmg Machine. With 22 figures. SUPPLEMEN'r Locomotives exhibited at the Centennial, show- port of the Official Tests of Turbine Water Wheels 1 4 7. Price 10 cents. ing their measures, with a table of principal di, made during the Centennial Exhibition of 1876. mensions of each '''>comotivc. SUPPLEMENT 3 5 .  'With thirty one illustrations. Embracing Drawings STONE-SA WIN G MACHINERY. - A Price 10 cents. and Descriptions of the apparatus used for each test. valuable and interesting paper, read before the So- The Instruments employed for deterlllining . the 
cioty of Engineers, with twenty illustrations. SUP- BALDWIN LOCOMOTIVE.-LARGE EN· Power and Revolutions of each wheel. Engravmgs 
PLl0IL;:;CJ: 54. Pl'lCC Iv cents. gmving in sectional elevation, with measures, and descriptions showing the Construction of the 
\ ,rILLI,!,TG MACHINES AND MILLING pSCr�
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le of dimensions. SUPPLEMEN� 3 S . wheels that exhibited the Greatest Efficiency. Table m �, " showing the Names of the Exhibitors of the several 

'i'ool •. -An excellent practical treatise. By Joshua , wheels tested. Date of each test.- Diameter of 
Rose. Seven engravings. SUPPLEME])O'T 1 6. Pric,, : NEW ROAD LOCOMOTIVES. - BY wheel. Fraction of gate. Weight on the scale in 10 cents. Marshall, Sons & Co. General description and one pounds. Revolutions per minute. Horse Power of 
SKEW· BEVEL �XT.FIEELS.-BY PROF, C. engraving. SUPPLEMENT 5 6 .  Pricc 10 cents. " wheel. Head on wheel, in feet. Head on weir, in " feet. Flow over weir. Head on weir due to leak-
A. MacCord. The subject of laying out the teeth EXPRESS PASSENGER LOCOMOTIVES, age. Horse Power of the water used. Percentage of Skew-bevel wheels has b!,en made, by the man- Great Western R.R. ,Vithfivc engravings, and tables of efficiency realized by each wheel. Together with ncr in which it has been hItherto treated, to seem of all the principal dimensions. SUPPLE�1EXT 5 8 �  other valuable and interesting particulars. SUPPLE-more complicated than it really is. By a caref�1 Price 10 cents. MENTS 59 and 6 1 .  Price 10 cents each. study of this article, wherein the author treats m 
a plain and practical manner of " Pitch-Surfaces LOCOMOTIVE FOR BURNING PETRO- THE HYDRAULIC RAM. HISTORY OF 
and how to Draw Them, Tooth-Surfaces and how leum.-Used on Russian Railways. With descrlp, its invention. The latest improvements and work­to Construct them, and Special and �ingular Rela- tion and five illustrations. SUPPLEMENT 6 3 .  1 0  ing o f  the ram : most successful Dimensions, Valvtl tions of Pitch-Surfaces." Any ordmarlly expert cents. Seats, ete. Fischer'S Ram and others. SUPPLEMENT draughtsman will be enabled to constr�ct tho 

RACK RAILWAY LOCOMOTIVE OF I l l . Price10 cents. wheels and their teeth in a manner whlCh WIll 
satisfy all the requirements of practic!'. Thc the Kahlenberd Railway near Vienna. Five eleva- W KTER SUPPLY FOR TOWNS AND pri uciples involved in the mode of operatlOn hero tions, and all particulars. SUPPLEMENT '2'0. 10 Villages.-By Clarence Delafield, C.E • ., A valu-described are demonstrably correct throughout, cents. able report, showing the cost and merits of the and the degree of accuracy attainable in th.e re- . t D '  . f I H 11 t suits will depend wholly on the c,!re and slnll of FmELESS AND HOT WATER LOCO. variOUS sys crns- IscusSlOn 0 t 1e 0 y sys em, 
the manipulator. Illustrated WIth 27 explana- motives.-History of the inventions on this subject, its merits a
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d tory figures, and contal'ned l'n SCIl<JNTIFIC A�1ERI- . .  D t f P t t t D . ti d pumps, cos an a van ages- esu B 0 me an 
6 d 1 7 8 

glvmg a es 0 a en s, e c. escrIp . on an economy of use of various systems in different CAN SUPPLEMENT, Nos. 1 74, 1 7 , an • ,Vorkil,.. of A1)uara1{us, etc. SUPPLEMENT I l l . 10 towns, with names and duty realized-Facts and 
OW TO ADJUST LINE SHAFTING cents figures to enable town committees to judge for H . < • - themselves as to the system best suited for their By Joshua Rose. A valuable, practical paper, 

CO"JM'IRESSED AIR STREET RAILWAY wants-The best sources of water supply-Water­illustrated with 8 figures, showmg how, by a .very lUX < bearing rocks-Artesian wells, their feasibility, simple plan, s,hafting may be accurately lined. Car.-Dcscription, with engraviugs, dimensions, and excellence, and cost of boring-T mportance of pure SUPPLEMENT, lSo. 1 90. particulars of thc Mekarski StreetCars, now used in water-How surface water is rendered impure­
Steam E n gi nes a n d  B o i l ers. 

BOILER TEST, MANCHESTER STEAM 
Users' Association. Series of highly important tests 
made by subjecting boilers to hydraulic pressure t() the bUl'Sting point, and exhibiting the weaken­
ing effects of steam necks, manholes, etc. Twelve 
iilUBtrations. SUPPLEMENT 74. 10 cents. 
ON THE PRIMING OF STEAM BOILERS. 

Paris, and propelled by compressed air. SUPPLE- Cost of water pipes, from 2 to 12 inchcs diameter, �1ENT 1 S. 10 cents. for towns, including laying, all labor, materials, 
gates, jOints, etc. Estimates of income, water-rates 
for supply of 1,000 buildings. Contained in SuP­NEW RAIL WAY LOCOMOTIVE CRANE, 

by Black, Hawthornc & Co. 4 engravings to scale, 
dimensions, ete. SUPPLE)IENT 54. 10 cents. PLEMENT 27.  Price 10 cents. 

LOCOMOTIVE INJECTORS WITH EN- HYDROSTATIC JOINT FOR GAS AND 
graving. SUPPLEMENT 42. Thc sakc number con- Water Mains.-A Lead -!"oint C.alked by H�drostatic 
tains sectional elevation of locomotive for Dom Pr�sure. A Dumble Tl!jht Jomtl Econ�)Illica.lly and 
Pedro Railway, with table of dimensions. 10 cents. EasIly Made and Repaired, WhlCh WIll Ywld to 

Defiection without Leakage. Two figures. SUP­
STEAM TROLLY OR CHAIR. USED ON PLEMENT 1 09 .  Price 10 conts. 
Oude Railway. Two engravings. SUPPLEMENT 6 3 .  

D. Galton, R.E. A n  exceedingly clpar a n d  Instruc­
tive paper. 'rhe Movements of Air in Buildings, 
and its Passage through Brick Walls, etc. Charac_ 
ter of Poisonous Emana1ions, and How Detected. 
Cheap and Effective Ventilation, with Economy of 
Fuel, and no Draughts. SUPPLEMENT 94. Price 
10 cents. 
THE VENTILATING AND WARMING 
of School Houses.-By Dr. F. Winsor. Tests of 
Purity of Air. True Philosophy of Ventilation. 
Experience in War Proving- Importance of Pure 
Air. Removal of Herms and Stenches. Necessary 
Cubic space\and Frequency of Renewal. Proper 
Humidity. Vith New School House Desigu. SuP­
PLEMENT 9 S .  Priec 10 cents. 
FIREPROOF CONSTRUCTION. - READ 
by F. Schumann, C.E., before the American Insti­
tute of Architects. With 16 Figures. Maximum 
Temperaturc of a Fire. Protection of Constructive 
Ironwork. Details of Construction of Brick Arches, 
Flat Hollow Tile Arches, and COrl'ugated Sheet-iron 
Arches. Protection of Lowcr Flange of Beams. 
Cast-iron Protected Columns. Rlated Roofs, with 
Purlins, Boits, and all Details. Flat Roofs Covered 
with Metal Sheets or Cement. Burnt Clay Tile Roof. 
Metal Box Roof. Ordinary Floors. SUPPLEMENTS 
1 3 7 .  1 39. PrIce- 10 cents each. 
FIREPROOF DWELLIN GS OF CHEAP 
Construction.-A valuable and important paper, 
containing Plans and Descriptions of Model Fire­
proof Dwellings of cheap construction lately 
erected in Chicag-o. By J. Smith, Architect. With 
9 illustrations. Plan No. 1 exhibits the construc­
tion of comfortable one-story, 16 ft. front, dwell­
ings, of brick and concrete, finished complete, at a 
cost of $1,200, Plan No. 2 exhibits the construction 
of a comfortable 23 ft. front, two-story dw elling, 
of brick and concrete, finished complete, with 
cellar, for $1,700. Several of thesc dwellings, on 
both plans, have been built at the prices stated. 
This valuablc paper also contains the Report of the 
City A uthoritIes of Chicago, eertifying to the fire­
proof naturc of these buildings, as determined by 
severe trials by fire. madc in their presence. with 
other useful particulars. SUPPLEMENT 9 1 .  Price 
10 cents. 
CURVILINEAR ROOFS.-AN IMPOR-
tant and valuable paper, illustrated by 50 figures! 
exhibiting the fOrllls of all the principal s�yles or 
curvilinear roofs now in usc. Embracmg the 
drawings of the roof of the great railway depot of 
the Northern of France, Paris. SUPPLEMENTS 40, 
42. Price 10 cents each. 
SCHOOL HOUSE DESIGN. BY F. LANG­
don, Architect. With Engraved Plan. Being a 
new and excellent design for villages and small 
cities ; combinillg strength, beauty, and conve­
nience. Also, an important and exhaustive paper 
on the Ventilation and Warming of School Houses. 
By Dr. F. Winsor. SUPPLEM1!NT 9 S .  Price 10 
cents. 
$150 SUMMER COTTAGE. fBY S. B . REED, 
Architect. A Neat two room House for family of 
four. Dimensions, Cost of Materials and Labor, Six 
Plans and Elevations, and all Details of Construc­
tion, given in SUPPLEMENT 1 3 6 ,  with an illustrated 
description of an IMPROVBD CONSTRUCTION 
FOR GREENHOUSES, CONSERVATORIES, etc. 
Price 10 cents. 

HOW TO BUILD CONCRETE WALLS.-
Practical directions how to build walls for barns, 
dwellings, and other purposes, by th e concrete me­
thod, which is the most economical system in nse. 
SUPPLEMENT 1 3 .  Price 10 cents. 

ByWm. Major, Engineer, Danish Navy. Read before 
Society of Engineers. Two figurcs. An Important 
Paper, explaining a new and probable theory of the 
causo of Priming ; giving Experiments on the sub­
�ect, and enumerating the advantages of substitut­
mg Petroleum for Tallow in Boilers, to prevent 
Priming. SUPPLEMENT 1>2. 10 cents. 

10 cents. , _ 

CONCRETE AS A BUILDING MATE­
rial.-A Lecture delivered before the Royal Insti­
tute of Architects, London, by A. Payne, with dis­
cussion of the subject by prominent architects. 
This lecture and the extended discussions pf the 

Arch i tect u re a n d  B u i l d i n g. snbject are contained in SUPPLEMENTS 2 6  a n d  34.  
Price 1 0  cents each, They present a large amount FOUNDATIONS.-FROM A VERY VALU· of valuable information upon concrete building, in able paper on the subject of American Engineer- concise form. 

CORNISH PUMPING ENGINES OF THE 
Hull Water 'Yorks. Two pages of engravings, to 
scale. With description. SUPPLEMENT 1 7. Price 10 
cents. Val ve gear and parallel motion of same 
engine, one page of engravings, to scale. SUPPLE­JIIENT 23 Price 10 cents. 

LOCOMOTIVE CONNECTING ' AND 
Parallel or Coupling Rods. By Joshua Rose. With 
10 illustrations. A practical and useful paper. 
SUPPLEMENT 3 1 .  10 cents. ing, as illustrated by the American Society of Civil 

CONCRETE B UILDINI"I .-DESIGNS FOR Engineers at the recent Paris Exhibition. Com- \7 
STEAM STREET RAILWAY CARS. BY pilcd by a Committee of the Society, composed of cottages built of conerete, with elevations of tho Messrs. George S. Morrison, Edward P. North, and cottages and plan s ;  also engravings of the appara­A. Brummer, M.E. Economical, no noise,4t€ffec- John Bogart. Foundation Work as practiced in tus, ingredients, method of mixing, preparing, and tive. With working dmwings of car, engine, boil- America ; its characteristics, and the features that working the concrete, cost, etc. By Henry Macau­ers, dimensions, and full particulars. SUPPLEMENT distin'!uish it from European methods. The free lay, architect. With elcven illustrations. SUPPLE-22. 10 cents. use 0 Timber, Crib Work, Piles, Caissons, Coffer MENT 20 .  Price 10 cents. 

������feHlxpa��o�PG�R��ith���I:�e: ENGLISH RAILWAY CAR COUPLINGS. &��:�S�(;,rfl�� J'��;SYo;::n�tB���[I����en�g� CONCRETE DOCKS OF NEW YORK. -trations. SUPPLEMENT 2 S .  Price 10 cents. A valuable treatise, showing the existing construc- Bridge. The Piers of the St. Louis Bridge. The With two engravings, showing the foundations of tion and the character of improvements wanted. St. Charles Bridge over thc Missouri River. The the docks, and the method of making the concrete MARINE ENGiNE, BY CRAMP & SONS. With twenty engravings. SUPPLEM�lNT 2 1 .  10 Poughkeepsic Bridge oyer the Hudson River-the blocks .• SUPPLEMENT 23. 'Price 10 cents. Large engraving. SUPPLEMENT 3 0 .  Price 10 cents. cents. boldest example of timbcr foundation on record. CONCRETE FLOORS FOR BUILDINGS. ' 
STANDARD FREIGHT CARS OF THE Bridge Superstructure.-Notes on the Earlier PUMPING ENGINE OF THE LEHIGH " styles of American Bridges. The Burr Bridge and By A. C. Ponton. A valuable article, containing in-Zinc Works. Two pages of engraviugs. SUPPLE- New york CeI?tral and Hudson .Rivc!, R'ys. W:ith the Towne Lattice. The MacCaEum Truss. The formation derived from actual experience in the 

JIIENT 32. Price 10 cents. �orkm!l' drawmgs aud �llll speClfic!\tions, showmg Pratt Truss. Description of the Howe Truss. Intro- use of concrete slabs for /loors, with tests of dImenSIOns and all partlCulars. DeSIgned by Lean- duction oflronBridges. The SquireWhipple Bridge strength, etc. SUPPLEMENT 3 6. Price 10 cents. STEAM BOILER ECONOMY. A SERIES der Garey, Supt. of Cars. With eight engravings. The Fink an d  Bollman Trusses. The Whipple, Mur- The set of six numbers, containing the articles on SUPPLEMENT 1 S .  10 cents. phy,or Linville Trusses. The Post Truss. Thepeculi- concrete, sent for 60 cents. 
ELECTRO-MAGNETIC RAILW'Y BRAKE arities of Americanas compared withEuropean iron BETON CONCRETE IN ARCHITECT. bridges. IntroductlOn of Iron Trestles. Smith's -of M. Achard, now in Use on the Northern Railway Trestle Bridges. Improvements that have takcn ure and Engineering, with 20 i.llustrations. Beton of France. Description of a very successful system place in the last ten years. Description of the old Bridge ; Erie R. R. Portage Viaduct repaired with ENGINES OF THE " BRITANNIC , "  'l'HE of Powerful Continuous Bmkes. SUPPLEMENT 1 1 1. and new Viaducts of Portage, New York. Beton ; Beton Dwellings and Fonntain, Brooklyn, Fastest Ocean Steamer in the world. Two elevations Price 10 cents. In the same number is an Instruct- The Passaic Draw Bridge ; general dimensions, N. Y. ; Beton Church ; Beton Culvert Lining, Erie of ,mgines, fOllr Indicator Diagrams, dimensions, ive Paper on Fireless and Hot Water Locomotives. weights adopted for calculation, weight of iron in R. R.;  Beton Arches, Church Tracery, etc.; Beton-ete SUPPLE�iENT 5 1 .  10 cents. 
LOCOMOTIVES AT THE PARIS EXHIBI- structure, and general description of the Bridgp. lined Railway Tunnels ; Beton Pavements ; Crush-

of Important Experiments by the Societe Indus­
trielle de Mulhouse, showing thc comparative eeon­
omy of various types of boiler. Seven illustrations. 
SUPPLEMENT 76. 10 cents. 

M HUmSON Oak Orchard Viaduct; general dimensions, weight ing Strength of Beton ; Superior Strength of Beton ENGINE OF THE STEA ER . tion.-Engines for the Western R.R. of France, built of iron in strueture, and short description. The Arches. ete. SUPPLEMENT 1 1 8 . Price 10 cents. 1 page of engravings. General description ; al�o ta- by MM. Ernest Gouin et Cie. Full Description and Rockville Bridge; a full description of the struc- CONCRETE DWELLINGS.-READ BY ble of dimensions and perforlllances of the smgle Dimensions, with Three Elevations and Two Sec- turc, including the weight of iron used therein and engine steamers Hudson, Knickerbocker, and New tions to Scale. Contained in SUPPLEMENT 1 3 5 ,  general dimensions. SUPPLEMENTS, IS '2' and 1 S S . B. H. Babbage before the Adelaide Philosophical Orleans of the Cromwell line. SUPPLEMENT 6 1 . Price 10 cents. Society. Details of a Successfu) and Instructive Ex-10 cents.
" D CON HOUSE DRAINS AND THEIR COJ\lIJHOI periment. A Dwelling constructed entirely of Lime 

ENGINES OF THE LOUDOUN FIE�D .RAILWA Y FpR RA�I . DEFECTS.-By Eliot C. Clarke C.E., Principal As- ���cr{!it:a��;it��of
S!t;���T �'id

l ;rp��e
fi{O Castle," a Fast Ocean Steamer.-Three elevations, �tructlOn m >yar: By J. B. ] 011. �xperlme�ts prov- sistant Engineer in charge of the Improved Sewer- cents. dimensions, and description. SUPPLEMENT 79. 10 mg. the posslblilty of Constructmg a Rall�ay � age Work, Boston, Mass. With 34 illustrations. Au cents. rapl.dly as an. Army marches. How Gra�mg IS imyortant and Valuable Paper, showing the Essen- THE CEMENTS AT THE CENTENNIAL 

STATIONARY B OILERS. _ OFFICIAL aVOldeq. FrOlght transported. Cost per nll�e, �nd tia Conditions for Efficient House Drainage ; the Exhibition. By Q. A. Gillmore, U. S. A. The Port-al! partlCulars. In same SUPPLEMENT, descrlltlO� proper sizes forms and best materials for drains ' land Cements and Their Tests, andlfour methods of Tests at Centenilial Exhibition. Description of Ex- and illustrations of the WESTINGHOUSE B AK, the evil re�ults of making them too large ; the Manufacture. The Natural Quick-setting Cements, periments on 15 Boilers of various kinds, and com- and the OHIO �IVE� VIADUCT. All contained ill proper inclination for drains ; the best methods Of ete. ;  Materials for Cements ; Localities where Ob­parative tabular statement, giving pressure in SUPPLEMENT 5 " .  PrlCe 10 ccnts. making them tight ; the right and the wrong tained ; filpecific Uses for the various Cements ; A Boiler, Temperature of Steam".yoisture of Steam, RAILWAY APPLIANCES AT THE methods of connecting drains with sewers, with Large and Valuable Tabular Statement of the and amount of Superheating, w ater Evaporated, e 'ngs How leaks in drains occur and how Crushing and Tensile Strength of each variety ex­Coal Consumed, Rating of Boiler, and many other Philadelphia Exhibition. A paper read before the In- d
n

t
gra

tV
l
d Desc l'pt'O s o'f the most common defects hl'bl'ted 0n'd Names of Exhl'bl'tors ., Excellent artl'clee �articulars. Also Coal and Firing, percentagc of stitution of Civil Engineers, London. By Douglass e ee e . r 1 n � 

f C I ·  Ob . d'ff in drains, with engravings. Together with many on Concrete Construction and other Architectural e 'use, a orlmetric servations, etc. SUPPLE- Galton, F.R.S. Showing the characteristiC 1 er- valuable suggestions and directions of great value and Engincering subJ·ects. SUPPLEMENT 64. Price MENT S 9 .  10 cents. ences between American and European Railways, to housekeepers and owners of I?roperty, whether 10 cents. GREAT CORLISS ENGINE AT THE CEN. etc. Both of the above papers are ' containcd ill in town or country. This paper IS based on theob- BRICK W SUPPLEMENT 1 2 5 .  Price 10 cents. servations of the author during an extended ex- INCRUSTATIONS ON ALLS. tennial.-Dimensions and general description. With WIRE RAILWAY IN USE AT HARE. perience in the actual construction of drains and By William Trautwine. The various causes : Bricks full page perspective engraving, and two pages of d . . f th 1 t t d Burned with Coal Fires ; Sulphate of Magnesia ; outline drawings made to scale. SUPPLEMENTS 1 9 , wood Coal Mine, British Col. A Successful and tew
t
er�, tn p�l;lsents mt1onOlSt · orf c

e � I;ls S� Dampness ; Effect of common Mortar. Remedies. 26, 36. Each 10 cents. Economical Construction ; Grading avoided ; 120 se
es m orma
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� 79.tl 
Also 'Report of the Sub-com. mitte. e, on the samesu.b-tons of coal per day C"-lcd 3 miles with 20 horse IENTIFIC MERICAN , UPPLEMENT, O. • 

f P I WATER IN STEAM BY PALA MEDE 'U" P '  10 t - . ' j'ect, appointed bv. the Umvel'Slty 0 ennsy vania • . - power Engine. One illustration. SUPPLEMENT 65. rlCe cen S .  
SUPPLEMENT 1 2'3 . Price 10 cents. Guzzi, C.E. Measurement of the Water Mechanically Pricc 10 cents. FOOT-WALK PAVEMENTS. -A PAPER Suspended in Steam, with two figures. What has been donc, with full description of a New Improved METHOD Fo.R SUBMARINE RAIL WAY COMPACTED BEAMS. TABLING, IN- read before the Association of Municipal and 8ani­Apparatus. Measurem ent of Water MechanicaUy Tunnels of cast iron. Bishop's Plan. Dimensions" denting:, and other methods of Combining Beams, tary EngineeR'. By E. Buckingham, C.R With 

Suspended in Steam. By J. 13. Knight. Description estimates, and full partieulars. By Perry F. Nursey, with other Sugl?,estions for the Use of Wood in Directions for Making the Best and Cheapest Walks of Improved Apparatus, and Method of Opemtilll!', C E. With ten illustrations. SUl'l"LmlENT 20. Works of Magmtude, and Useful Historical Exam- of Cements and other materials. SUl'l'LEMENT S�. SlJPPLEMENT 1 1 4. Price 10 centB. _ ;price 10 cents. pIes. SUPPLEMENT 1 1 '2'. Price J) cents. :ePJ)e 10 cents. 
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CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMEN T.  367 
Tbese papers may be had at THE SCIENTIFIC [ S m a l l  Steam boats. I HOW TO BIDLD CATAMARANS, OR THE SILKWORM.-A BRI!DF MANUAL AMERICAN Office, New York, or may be ordered I STEAM YACHT LADY FRANKLIN Double-hull Sailboats.-Combining simplicity of of Instructicns for the Produ ction of Silk. By through any Book�eller or News�ealers, In order- ' "  , . - construction, safety, and high speed. Full direc- Prof. C. N. Riley, explaining the Nature of the lng, please be partICular to speCIfY the NUlD:ber . illustratIOns III sectIOn of hull and engme o� a tions for construction, dimensions, and illustra- Silkworm; describing its Four different States of of the Supplement tha,t contaI?S Lhe paper deSIred. ' �te�m yacht of excellent perfor!llance1.economl(Jal tions of three sizes of these boats, costing from Egg, Larva, Chrysalis, and Imago ; pointinll' �ut the l'1'?mptly sent hy mal l to an} part of the world. m fuel, length 48 f.t., double eng!ne, cy u!der 6". !n. about $50 to $500. Also, interesting description of Enemies and Diseases of the Insect; descnbmg the Price Ten Cents euch N um oer. dmmeter an� 8 !n. str�ke; bOIler ve��ICa,I, J4 Ill. Mr. Herreshoff's Patent Catamarans. Speed 20 miles Varieties or Races o f the Silkworm ; telling how ------- lr(,Jll , dI�lmetel 38 Ill. WIth two engra\ mgs. Con- per hour. SUPPLEMENTS 1 05 1 06. Price 10 cents the Eggs should be Wmtered and Hat ched, and the 

Arch i tect u re a n d  B u i l d i ng. tained III SUPPLEMENT, No. 1 71. 10 ceut". each. . ,  worms Fed and Reured; showing how the Worms 
prepare for Spinning, how the Cocoons should be 

IRON AS A BUILDING MATERIAL • ..., TWIN SCREW STEAM LAUNCH.-IL, FOLDING OR COLLAPSIBLE BOATS Gathered, and how the Chrysalids should be Choked . 
A comprehensive review giving the objections to lustrations in perRpective and section, and descrip- for Ships.-By Rev. E. L. Berthon, M.A. Read be- Describing how the Reeling. of the S.ilk is to. be per­
the Arehitectural Use of Iron , and its Advantages ; tion of a Screw Steam Launch built for passenger fore' Society of Arts. With three engravings, formed, and concluding WIth a J?IssertatIOn and 
How to Treat Iron Artistically ; What a Fireproof service in shallow waters in the East Indies. Boat �howin!!' aonstruction with full description . SUP- the proper Food Plants for the SIlkworm. Illus-
Building is ; Cast and Wrought Iron under Fire ; propellcd oy twin screws; dimensions 56 ft. long, PLEMENT 84.  Price io ccnts. trated with 8 engravings. SUPPLEMENT, Nos. 1 74, 
Valuable Suggestions How to Use Iron in Fire- 7� ft. beam ,  an d  3 ft. 9 in. deep; draught 2 ft. 9 in. 1 75. proof Structures. SUPPLEMENT 7 1 . Price 10 SUPPLEMENT, N o .  1 7 1 .  SHARPIE MODEL SAIL BOAT. -BY E .  
cents. . A. Van a'dd F. W. Tuttle. Working plans and de- THE TECHNOLOGY OF THE PAPER 

O M  T U R E  OF BUILDING LIGHT DRAUGHT STERN-WHEEL scription of a sail boat: aW,r the " Sharpie " model Trade.-By William Arnot, F.R.S. Its Early His-N E N  C L A St mer built for the Hudson Bay Company. -a �0.rm of boat winch for spee� a,,;d s",agom� tory. Invention of the Beating Engine, Introdnc­St"lD!"S and Bton!" Masonry.-By James .R. Croes, Li�tness and Economy of Construction. Dimen. 9,ualltles h.as n� equal. W:lth the aId of the dra:w tion of Soda, etc., and the First Mac�jl!e-made .Pa­WIllIam E. MerTIll, and Edgar B. Van 'Vmkle. A sions and two illustrations. SUPPLEMENT 1 08.  Illl;\'s and dIrectIOns here gIVen almost an! one WIth per. Cameron's Machine ; the FourdTImer Machme. pap<;r rea d before the 4mericl!n Society of Civil Price 10 cents. a few tools, and at small expense, cal! bUIld a t:e!!lly Interesting sketch of the Old Time Paper M,n vs. Engmeers. An exhaustIVe artICle on Stone Cut- good sail boat or steam yacht on th,s plan, glvmg the Mill of :Modern Times the latter described at ting and Masonry, various Methods .of Dressing, THORNYCROFT'S SCREW PROPEL- much more room for machinery and crew than the length with all the Appar,',tu s ;  the Sorting, Boil­and Tools employed, with 34 illustrations. Nine- ler.-Used on the fastest small steam launches in more costly " Carver " or " Clinker " built boats of ing B�eakinO' Poaching and Beating Processes ; tcen Tools, illu strated, with Dimensions and How the world. With two illustrations, and an account like dimensions. SUPPLEMENT, No. 1 7 7. Progress of 'the Pulp througJ;1 the Machine ; �he to Make. Squared, Quarry-faced, Pitched-face, of Trials. SUPPLEMENT 7 7 .  Price 10 cents. In Draining the Rolls, the Cooling Rolls, the SIze-and Drafted Stones, Rubble, Cut, Pointed, and the same number is a description and engraving of THE CRIDSING CANOE " JERSEY bath. �w ]'ibrous Materials, their Ch,amcteris­Crandalled Stones, etc. A xed or Pean Hammered a Paddlc Engine for light draught steamboats. Blue. " By W. P. Stephens, Com modore of the Jersey tics and Treatment Preparatory to Pnlpmg. Cot-and Patent Hammered Stones. Bush Hammered The firing of boilers, etc. Blue Canoe Club. Full description, with engrav· ton, Straw, Linen, Hemp, Espartc, Wo?d. Instru.c-and Rubbed Stones. Diamond Panels, Rubble, ings, of the best form as yet deyised of a canoe tive Account of the Numerous.Chermcal and Jl::lll-Squared Stone, Range, Random, and Ash,Ia r  Ma- SMALL STEAM TORPEDO BOATS.-BY for general cruising purposes. The boat here d e- ing Processes, etc. This treatIse ll',yeS Pract.lCal sonry. 34 illustrations in all, with practical mstruc, Mr. Donaldson. Read before the United Service scribed was built after se\'cral cruises in a Rob Roy Particulars in every Department of Papermakmg, tions. SUPPLEMENT 1 1 3 .  Price 10 cents. Institution. Engraving and Complete Description and " American Model " Nautilus, and the changes Describin� the atest and Best Processes and Ma-
of the Steel Propeller " Lightning, " 84 ft. long ; that haye been made from the established form are chines in "'use, with Rtatistics, Profit, etc. SUPPLE­THE MATHEMATICS OF CONSTRUC- speed 19 knots pcr hour. Also, other boats, their such as the large experience of the builder has MENTS 1 09, 1 1 0, 1 1 6, 1 1 7, 1 1 8, 1 23.  Price 

tion.-By R. G. Hatfield, Architect. The Graphi- Engines and Armament. Their Remarkable De- shown to oe necded. By the aid of the mi"nute in- 10 cents euch. cal Representation of Strains ;  Valuable Formulrn ; structiveness proved by Trial. Valuable Experi- structions here gh'en, and the accompanying 8 
G ON PAPER Rules, and their Application to the Construction ence in War, etc. SUPPLEMEl>T 79. Price 10 cents. figures, which are drawn to a scale, this craft may THE ART OF MARBLIN , . ­

o f  Floors, etc., with illustrated description o f  the be easil y constructed. C "ntairl Pd in SCIENTIFIC By C. W. 'Voolnough. How it is done. Wh!1t pr<;­
Walker Art Gallery. Liverpool, and the Great SMALL STEAMBOATS AND YAOHTS. AMEIUclN SUPPLEME')"'T, No. 1 64.  Price 10 cents. vents the mingling of th e  colors. Kinds of muCl­
Church of Batalha, Portugal. SUPPLEMENT 96. Th BI k H 15 f 10 ' 1 4 Y R TAY lage used. Action of the Gall. Practical Direc­
Prioe 10 cents. e ac awk, t. m. ong ; ft. 9 in. beam ; A NOVEL BOAT RIG.-B H. .  - tions. An operation beautifnl in its simplicity. and 3-bladed screw, 21 in. diameter ; boiler 20 in. diam- lor. Practical directions for rigging a small sail- instructive, as exhibiting the action of a natural 
before the Civil and Mechanical Engineers' Society, 
London, by J. M. Bancroft.-Temperature of the 
Escaping Gases, and Best Dimensions for Chimneys. 
Directions for Foundations. Dimensions, Founda­
tions, and Time of Building of the following Chim­
neys, with Cost and Number of Bricks required : 

CHIMNEY CONSTRUCTION. - READ eter, a�� in. high ; weight, 300 1bs.; piston, 4� in.; in 0' craft in such a way that the sails are under the law. SUPl'LE�N'£ 1 1 9. Price 10 cents. stroke, .l in.; 3 horse power ; speed· of boat, 6 to 7 co'ffiplete control of the helmsman, oeing quickly U miles an hour. Perspective and working drawings lowered in case of danger, and as quickly raised THE MANUFACTURE OF GRAPE S -of this boat and machinery. SUPPLE�IENT 14.  again, with a single hand, while the oth"r is gar and Glueose.-lly O. ;Luthy. Conyer�ion, 15"eu­Price 10 cents. upon the tiller. By the aid of the author's descrip- tralization. and EvaporatIOn and PurIficatIOn of the 

Townsend chimney, Port Dundas; St. Rollox 
Chemical Works chimney, Glasgow ; Dobson & 
Barlow's Machine Works chimney, Lancashire ; 
Edinburgh Gas Works chimney ; Wesenfield & Co.'s 
Chemical Factory chimney, Prussia ; Edward 
Brooks & Sons' Fire Clay WorkS chimuey, Hudders­
field ; :Mitchell Bros.' chrnrney, Bradford ; Cox Bros.' 
Camperdown Linen Works chimney, Dundec ; Cir­
cular chimney, Adams' Soap Works, near Birming­
rom. How to Protect chimneys from Lightning ; 
also Important Account of How a Chimney was 
Straightened. SUPPLEMENT 1 1 6. Price 10 cents. 
CONCRETE WALLS. -A PAPER CON­
taining a hint worthy of oeing considered by every 
farmer, and designed to dispel some of the errone­
ous notions that are held in regard to building side­
hill barns. This essay shows how an old barn can 
be raised, and a good concrete wall placed under 
it so as to g'ive as good a stable as if under a new 
barn. Gives plain and full directions how to raise 
the old oarn, how to make the concrete, and how 
to build the wall. Demonstrates that the old side­
hill plan is unnecessary. Tells how to build the 
drive-ways, and sums up the total cost. SUPPLE­
�IENT, No. 1 8 3 .  

HOUSE DRAINAGE.-VALUABLE DI-
rections for eecuring perfect drainage for dwell­
ings, as issued by the Massachusetts State Board of 
Health ; showing what size the drains should be, 
the proper slope to give them ,  and how they should 
be connected with the soil pipc and sewer ; the im­
portance of putting a plan to the work on record ; 
the proper way to drain wet sites for houses ; 
method of isolating sewers from houses by traps ; 
the best arrangement for the soil pipe ; how to trap 
water closets, sinks, basillst and hath tubs ; the oest 
patterns of water closets ; now to dctect gross dc­
fects in house drainage ; how to dispose of sewage 
where there are no sewers. Illustrated with two 
cuts. Contained in SCIENTIF;C AMERICAN SUPPLE­
)1ENT, 1 94.  Price 10 cents. 

MASONRY AND BRICK·WORK. - BY 
J. Clark Jefferson. The Required Properties of 
Bricks. Properties of the clay sizes of Bricks in 
Germany and United States. Brickmaking, Mor­
tars and Cements. LimesJ'at and poor. Care and 
Slaking of Lime. Sand. ·,L·he Chemical Changene­
eesflUry to the Hardening of Mortar. SUPPLEMENT 
1 48.  Price 10 cents. 

EFFECT OF THE MOTION OF AIR 
within an Auditorium upon its Aconstic Quali­
ties. By W. W. Jacques. The researches detailed 
jn this paper are entirely new to science. The 
author shows that in most cases where the acoustic 
properties of public halls are bad, that this is due, 
not to the arrangement and material of the walls, 
but to the condition of the air, and that to procure 
8 proper propagation of sound, all air currents 
must be done away with. He then points ont how 
the latter is to effectcd. SUPPLmlENT, No. 1 64. 

The same number contains views of the fast stearn tion and the accompanying detail figur"s any o ne Liquor Manufacture of Glucose by means of yacht Continental. Length, 50 ft., 6 y' ft. beam ; 3� can fit his boat up with this peculiar rig and t�e,re- Malt. The Apparatus, Chemicals, an d Practical In­ft. depth ; two 6 in. cylinders, 6 in. diameter, 8 in. after avoid all the danger that accompanIes salling structions for these Processes. SUPPLEThlENT 9 6. stroke ; 74 horse p::>wer ; speed, 17'9 miles per hour. in small vessels rigged in t.he ordinary style. Il lus- Price 10 cents. A Thirty�oot Steam Launeh.-Al?proximate cost trated with 8 engravings. Contained in SCIENTIFIC ANUFACTD RE for boat and machinery complete, $380. Length, 30 AMll'RI.CAN SUPPLBMENT, No. 1 63.  Price 10 cents. BEET ROOT SUGAR M . . 
ft.; beam, 6;0 ft. ; depth, 3 ft.; boiler, 3x4 ft.; cylin- -By Edward L. Cull. A Mcthod d!spen�ing with 
ders, 4 in.; stroke, 6 in.; 3-bladed propeller, 2\1, feet Costly Outfit, and which mav be trIod WIth profit 
diameter. General directions for construction are BOAT LINES. HOW TO GET THEM.- oy Farmers. SUPPLEMENT 8 3 .  Price 10 cents. 
given. WitlI 5 dra.wings. SUPPLEllEST 69. Price By R. Gooper. Practical Directions, both for De- THE GRANULATIO::'<f OF WIIEAT.-BY 10 cents. signing and Building, with 11 figures. SUPPLEMENT Oscar Oexle, C.E. Treatment of Mid.dlings. Prac-A F(ff'ty�oot Steam Launch .-With three-cylinder 1 40. Price 10 cents. tice in Austria, France, Italy, Spam, and other engine. Drawings to sCC1le, dimensions, and general countries ; Practice in High and Plat Grinding-, description. SUPPLE'lENT '7 5 .  Price 10 cents. I ce B o ats. Grading, Sizing, Purifying, etc. SUPPLEMEN'r 98. A RemarkalJly Fast and Small Steam Launch.-De- ICE-BOATS _ THEIR CONSTRUCTION Price 10 cents_ signed by H. S. Maxim, M.E. Now running in New and management. With working drawings, de- ON THE PRE PARA TION OF DEX-York Harbor. Length, 21 ft.; weight of boiler, 260 tailS, and directions in fnll. Pour engravings, lbs.; engine, 75 Ibs.; length of boiler. 26 in.; speed, showing mode of construction. Views of the two trine Maltose (malt sugar) and its Use i n  llrewing. 10 miles per hour. An elegant boat. With descrip- fastest ice-sailing boats used on the }[udson riYer By Wm. George Valcntinc, F.R.S., Profcsso,r of t.he tions, dimensions, and drawings to scale. SUPPLE- in winter. By H. A. Horsfall, M.E. SUPPLEMENT Royal College of Chemistry. An exhausti\'e . and 
�NT 8 1 .  Price 10 cents. 1 . The same number also contains the rules and able paper, containing the most recent.and relIal?le 
LIGHT DRAUGHT, FAST, STERN 
Whecl, stearn Yachts. These yachts are M feet long, 
8 feet 2 inches oeam ; draught, 16 inches ; speed, 7 
miles an hour. Designed under direction of Col. 
F. W. Farquhar, U. S. A., by 1\1. Meigs, U. S. Civil 
Eng'ineer, U. S. \\ orks, Rock Island, Ill. With 
working drawings, dimcnsion�, and particulars of 
vessel, engine, boiler, and wheel, furnished by the 
author. 'l'he serviceable character of these boats, 
their simplicity of construction, roominess, and light draught render them very desirable, especially for shallow waters. Contained in SCIENTIFIC 
AMERIOAN SUPPLEM E:>:T. N p. 1 79. PrigeJO ccnts. 

STEAM FOR SMALL BOATS. - RE-
ports of Trials of Stearn Yachts, giving description 
of engines, and their management, proportion of 
boat, engine, and screw, and other v�luable facts. 
With Engra\ings. SUPPLEMENT 1 5 8 .  Price 10 cents. 

R ow Rom, S a B  B o ats, E tc .  
HOW TO BUILD BOATS CHEAPLY. -A 
series of plain, practical articles, showing how any 
intelligent person, by fonowin� the db:ecti.ons, may 
build a boat with economy. Each artIcle IS accom­
panied by drawings, diagrams, directions, dimen­
sions, etc. 

The Three-Dollar Scow.-Direetions for construc­
tion, seven illustrations. SUPPLE}IENT 2 5 .  Price 
10 cents. 

The Five-Dollar Rowinq Ski.9'.-With full directions 
for construetion. Thirteen illustrations. SUPPLE­
ME.'IT 26. Price 10 cents. 

The Fcrurteen-Dollar Sailinq Ski.9'.-With fourteen 
mustrations. Full directions for construction of 
boat, center board, rudder, mast, sail, etc. SUPPLE­
)!EST 29. Price 10 cents. 

ref,"ulations for the formation of ice-boat clubs, the information. SUPPLEMENTS 1 9 ,  22, 2 ;) ,  28 .  PrICe 
sailing and management_ of icc-boats. Price 10 10 cents. 
cents. MANUFACTURE OF ARTIFICIAL BUT­
ICE,BOAT WHIFF.-F ULL WORKING ter.-Bf Prof. Henry A. Mott, Jr., E.J\�. , With six 

engravmgs. Being a History of the Artlficml llutter drawings and description, with dimensions of the Manufacture, Descriptious of the Principal Processes model ice-yacht Whiff, the fastest yacht in the now in use Details of LatestImprovements, Plan of world. Exhibited at the Centennial, by Irving an Artifici,',l Butter ]'actory, Engravings of the ]\fa­Grinnell. With 14 illustrations. SUPPLEMENT 63 . chinery required, Chemical Analyses 0"£ Butter and Price 10 cents. of Artificial llutter, Details of the Cost of setting up 
an Artificial Butter Factory, the Capital required, 
the materials and quantities consumed, Cost of 
Manufacture per pound, the Daily Profit, etc. A 
complete and reliable treatise. SUPPLEMENTS 48,  
49. Price 10 cents each. 

P n e u m atics. 
COMPRESSED AlB, l\WTOHS. . BY GEN. 
H. Haupt, C. E. Being a Report to the Pheumatic 
Tramway Engine Co. of New York, concerning the 
use of Compressed Air as a Motor for pror.elling 
Street Railway Cars. Exhibiting the feasibIlity of 
the system and the Practical Success obtained as 
evinced oy trials of t.he Pheumatic Cars and Com­
pressors on the SceondAvenue Railway, New York 
City. With a general description of the Air Com­
pressors, the percentages of Power Realized out of 
the Power Consumed in pressing the air ; the extent 
of the air compression and how used in connection 
with heat in the car ; the cost pertnile ; the distance 
traveled by the Pueumatic Motor ; increase of 
power by using the cylinders· as air pumps ; heat 
and cold by compression and expansion ; what 
grades the Pneumatic Motor can overcome and 
what load it can carry ; theoretical test of compres­
sors ; capacity of the Second Avenuc compressors ; 
effects of llsing a compression of fifty atmospheres ; 
advantages and objections to use of pneumatic mo­
tors ; moral and sanitary in1luenccs ; estimate of 
the cost of power oy the use of the pneumatic sys­
tem as compared with horses ; cost of operating 
the pneumatic motors on the Second A venue rail­
way ; tables showing the quantities of air consumed 
on each trip of the car, the reductions of pressure, 
etc., with many other interesting and valuable par­
ticulars, theoretical and practical. Contained in 
SCIENTIFIC IAMERICAN SUPPLE�1ENT, Nos. 1 7 G, 
] 77. and I SJ;t, Price 10 mnts �' � . 

COMPRESSED AIR PNEUMATIC DIS. 

PIPES FOR GAS AND OTHER PUR· 
poses. An excellent. pract;ical trea�ise, with 42 il­
lustrations. The varIOUS kmds of.plpes, chameroy, 
'wood, paper, cement, and slate pIpes ; the nulIlQ!!'­
ous joints, ball and so,!ket, harness, etc. The de­
structive power of varIOUS SOlis, and the most suc­
cessful methods of prcserving pipe. Extended di,. 
rections on main laying, giving best practice. Sup­
PLE�IENTS 62, 64, 6f!, 6 7, 68,  69, 72, 77.  
Price 10 cents each. 
DYEING j RECIPES. - YELLO W  CAN-
nelle, Carmelite Olive, Tete de Negre, Dark Can­
nelle Gold Yellow on Linen, Chrome Orange on 
Line;', Rose on Linen, Claret on Cotton Yarn� Fast 
Black on "Woolen Yarn, Billiard Green on '-Cloth. 
Frothing of Colors. Dyeing, P,:inting, .and Bleach­
ing. Now Sizing Method . . Chmese S,lk Produc­
�ion. STTPPLEll1ENT 5 3 .  Price 10 ccnts. 
tlILVERING GLASS: -THE LATEST AND 
Best Method of Rilvering Mirrors and other articles 
of Glass by Chapman's, Siemeus', Petitjean's, 
Draper's, and Lavat's Processes. SUPPLE�IENT 1 05. 
Price 10 cents. 
FREEZING MIXTURES. - THE SEV-

N aval A rc h i tect u re, M a r i n e  
n ee r i n g, N avigat i o n .  

The 'l'welve-Dollar Row Boat.-Twenty-flve illus­
trations. Illust!'lLtes the construction of a graceful 
ribbed boat, light weight. Shows the method of.se­
curing good lines, how to bend an� arr�nge the nbs, 
dimensions of all the parts, and dIrectIons for. con­

E n g i - struction i n  full. SUPPLE)IENTS 3 0 ,  3 2 .  PTIce 10 
cents each-20 cents for the two. 

J eral Methods of Lowering Temperature. Experi­ments. Tabular statement of Freezing Compounds ,md their relative Efficiency and Cost. By Prof. 
Meidinger. SUPPI,EMENT 89. Price 10 cents. patch System use,l in Paris. With description and 

12 illustrative fignres. SUPPLEMENT 24. Price 10 
cents. iCE MAKING AND ICE MACIDNES. -

By W. N. Hartley, F.RS.E. Enumerating the se\'­
eral Processes. Carre' s  Ammonia Freezing Machine ; 
the Sulphurous Acid Proooss used at the Chelsea Ice 
Rink, etc. The Laws of Cohesion and Heat. Sideley & Mackay's Process, and Description and Plans of 
their Factory in operation at Manchester, Eng. Par­
ticulars and dimensions of Apparatus, Quality, and 
Quantity of Ice produced, Cost, Profit, and other 
Xaats proving the Practical Success of this manufac­
ture. SUPPLEMENTS S 5, 9 1 .  Price 20 cents for the 
two. 

THEORY OF STREAM LINES IN RE­
lation to the Resistance of Ships. By William 
Froude, C.E. , F.R.S., President of the Mechanical 
Section, British Association. With 35 illustrations. 
A valuable and exhaustive treatise, containing a 
large amount of practical information concerning 
the 1low of water, its power, the movements of 
bodies in water, etc. SUPPLEMENTS 3, 4, 5, G, 8 .  
Price 10 cents each. 50 cents for the series. 

The Sixteen-Dollar Family Boat.-With seven illus­
trations. Tables of measures and full directions for 
construction. A haudsome and commodious boat. 
SUPPLE�NT 36. Price 10 cents. 

The Fifteen-DOllar Whitehall Row Boat.-With three 
illustratIOns. Tables of measures and full directious 
for construction. SUPPLEMENT 3 7. Price 10 cents. 
This number also contains fonrteen excellent prac­
tical rules for the management of_sail boats, by an 
experienced sailor. 

NEW AIR COMPRESSOR OF M. DUBOIS, 
with description, dimensions. Illnstrated by en­
In'uving-s. SU!'PLlill\IENT 22. Price 10 cents. 

COMPRESSED AIR MOTIVE POWER.­
With drawings and particulars of the most recent 
practice. The locomotives worked by compressed 
air in use in St. Gothard Tunnel Works, with di­
mensions, etc. Five engravings. SUPPLE::IlENTS 1 
and 2. Price 10 cents each. 

The Fifteen-Dollar Sailin(! and Rowinq Canoe.-With WAVE LINES.-BY DR. J. COLLIS eight illustrations, including perspective of double GREAT BLOWING ENGINE � HIGH ON THE PRESERVATION OF WOOD. 
Browne. A Description of their Form, and How sale rig. Tables of dimensions and direc!ions in full Speed and Novel Construction.-Built by Weimar By J. Clark Jefferson, A.R.S.M. How to store tim­SWps Ought to be Constructed to Meet them. With for construction. SUPPLEMENT 3 9. PrICe 10 cents. Machine Works. An accurate description, giving ber. How to measure timber and judge of its an Illustra.tion of Dr. Browne's Improved Yacht A Thirty-Dollar Yacht.-With eight illustrations, performances, dimensions, new devices, and five qUality, Causes and Prevention of Dry and Damp Kalafish, WIth an �ooount of her Rema,kab�e Per- including perspective of sail rig. Tables of dimen- elevations. This engine easily reaches 100 rovolll- Rot. Durability and Preservation of timber in 
formances, and thI�en figures. .Contamed lu 8gp- sions and full directions for construction. SUPPLE- tions per minute, with a discharge of 5,000 cubic Mines. The three methods of Artificial Preserva-P�E)lENT 1 3 5. PrIC"e� 10 cents. , MENT 4�. Price 10 cents. feet of air at 10 1bs. pressure. SUPPI,EMENT 5 1 .  10 tion : 1. Coating timber with Tar, etc. 2. Removing " I ts A I ' b ROOT'S ]'ORCE Sap by water or by steam. 3. Impregnating the A Three-Hwndred-Dollar Center-board Yacht.-With cen . so, m same nU,m ,er, , ' , - 'wood by a solution of common salt, Sulphide of W A V E  M A K-L N G  RESISTANCE OF ten illustrations dimensions and directions for con- BLAST llLOWEHS, GA�S

EXHAUSrERS, AND Barium, Sulphate of Zinc and Coppor, etc. A valu­Ships. By �ame author. With 4 illustrations. Sup- ', struction. A fast and servi�eable ve�el. �UPPLE- I BLACKSJ\IITH 'S TUYER ' • 12 figurcs. able practical paper. SUPPLEMENT 1 1 9 .  Price 10 
PLEMENT 74. Price 10 cents. I

I MENT 6 7 .  Pri!,c 10 cents. ,!,h� entIre s!"rles of 10 : FORCE OF WIND. HOW TO ESTIMATE cents. numbers, .relatmg to bout bUIldI:,g, sent.for $1. 
' Hequired Strength of High Buildings, Towers I W AVE·MOTION. -BY PROF. 9.SBOR�E . Thc serlOS embraces about 100 illustrations. i Chimneys, and Spires. Formulas for Force of Wind LOGWOOD.- A LECTURE BY PROF. �eynolds, F.R.S. Read b!,fore t�IC BTItlsh AssoCla- I SAILBOAT WITH ROLLER CENTER at Various Velocities against Vertical Surfaces, and .. George Jarmain, showing the nature and extensive pon. ¥tws of. Wave-Motion., WIth examples and . . . . against Roofs at various Pitches ; with three figures. , uses of this valual>le dyeing material ; the methods three Illus.trations. Intere�tlq.g Analo!)'y between board and Hmged Mast! three figures. � Contamed m , SUPPLE�NT 1 09. Price 10 cents. � of its preparation ; the chemical conditions of its Wave-MotIOn and . TransmISSIOn �f LIg:ht, Heat, SUPPLE!IENT 1 34. PrICe 10 cents. 
I NEW METHOD TO DETERMINE WIND'S coloring principles : the various colors it is capable Sou�d, etc. New VI�WS on the subJect, WIth MatJ;1e- ' I .  of producing together with the latest and best matlCa.l DemonstratIOns. SUPPLEMENT 96.  PrICe NEW OAT RIG BY CAPT R B FORBES Velocity, and to Test the Correctness of ,Anemome- reClpes for tho practical use of the dye, embracin!)' : 10 cents. . - .  . . . . ters.-By John H. Long. A Paper read 'before the common black at one operation ; common doeskm STEEL TORPEDO BOATS - DESCRIP- A SilI!ple, Handy Sail that can be :;:teefed from the Kansas AcadeIl).y of Sciences. One Cut. SUPPLE- black ; doeskin black for wool ; chrome black with 

t· d 5 D 
. 

f B t 75 It 1 ng weighing "Standing-room m less than One ;Mmute. Adapted M:ENT 1 1 0. PrICe 10 cents. blue reflection for wool ; wooded blacks ; lavender IOn an raWIn!\,s 0 250
0� . fit! ' P to Cat, Sloop, and Schooner RIgs. :rwo figures. on wool ' cudbear ' archil and archil paste ' logwood but 14 Tons. E�mes

C d ' p. 
V 'ita/ess,;;,;:,' , SUPPLruIENT 1 3 3 .  Price 10 cents. Tec h n o l ogy . blue for 'wool ; red woods ; claret brown 'on wool ; 120 lbs. The Su ace on enser, en IOn, 

f 
e . 

I S O R madder ' brown on wool ' how to test the value of Torped� Allparatus, and the Screw. Apparatus .or BOATS' RIGS.-N NE V ARIETIE F TOBACCO AT THE PA IS EXHIBITION. dye woods SUPPLEMENT 54. P:t;ice 10 cents. Throwmg Greek Frre. SUPPLEMENT 1 1 6. Puce Rigs in Actual Use, for Yawls and Open Boats and Valuable Details of Tobacco Cultnre ; How to . 
10 cents. Yachts. The Handiest Rigs for Cruising. The Eng- Raise a Good Burning Tobacco ; How to Raise Mild WOOL DYEING. - BY GEORGE JAR-
ACTION OF SCREW PROPELLERS li�h Sty:le. Nine figures. Als�, Description with or Strong Tobacco, as Required. Tobacco Culture main. Lectures read before the Society of Arts, . - D,menSIOns and Four Drawmgs to Scale of a and S1latistics in Germany, Austria, Hungary, I London . An excellent and complete description, � James How den, Institution of Naval Archi- '  SMALL BOAT FOR ROUGH WATER, with Con- Belgium, France, Greece, Holland and Colonies, : embracing the following : The wat.er required ; tects. What has been done, and what remains to I structien and Mode of Rigging. SUPPLEMENT 1 3 1 .  Italy, Spain and Colonies, Russia, Sweden, Rou- ·I impurities, . and tests therefor ; the influence do, in increasing the efficiency of the propeller. I Price 10 cents. ' mania, Turkey, India, China, Japan, United States, . of these aqueous impurities on scouring, rins-
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r . CATAMARAN, OR DO UBLE. -HULLED and South America. Particulars of Snuff Manufac- I ing, and dyeing ; scouring materials ; wool, J tures, and the Manufacture and Flavoring of Chew- cloth, and yarn scouring ; wool bleaching ;  impossible. "mproved attachment of Blade to : Sailboat, with Malay rug, in use in San Francisco ing and Smoking Tobacco. The Most Appr?ved tinting or dyeing white, indigo, woad, mad­Hub, etc. SuPP·,v.l\1ENT 1 0 1 .  Price 10 cents. ! H;arbor. Directions for C�mstructi,,;g a Cheap, Processes and Apparatus. The Automatic Torrlfier, : der, bran, lime, etc.; vats of various kinds, ex-

SCREW PROPELLERS, THEIR SHAF'rS 
Simple and Handy. Boat, WIth four figures. Sup- etc. The Manufacture of Cigars and Cigarrettes. tracts of indigo, yellow colors, quercitron bark, am­PLEMENT 1 1 7 .  PrICe 10 cents. �atistics of the Annual Consumptio,,! a!,d Produc- moniacal cochineal, fiavin, eosine, and many other and Pittings.-By Hamilton W. Pendred, M.E. An THE LIFE BOAT CANOE EVANGEL- I· ¥on of Tol:!ac00, and the Reven!'es paId 1ll th!, lead- dyes treated in full ; fast and loose colors ; fixation able treatise, showing the present practice, its ad. . lC� ; " . mg countrl8s. Clear and PractICal InformatIOn on of color, mordants, lakes, alum, copperas, etc. vantal"es and defects. With 25 figures. SUPPLE- !�t. A .sailing canoe for Sea CruI�lng, WIth one : every depa�'.llent of the Tobacco Trade. SUPPLE- SUPPLEMENTS 5 5 , 74, 7 5 , 76. Price 10 cents MENT 4. Price 10 cents. , ::..lustratIOU. SUPPLEMENT 1 1�. Pnce 10 cents, i MENTS 1 3 3 , 1 3 6 .  Price 10 ceuts each. . 8ach. 40 ceuts for the four. 
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368 CATALOGUE OF SOME OF 'l'HE VALTT A BLR PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMEN'l'. 

These papers may be had at THE SCIENTIFIC 
AMERICAN Office, New York, or may be ordered 
through any Bookseller or Newsdealer. In order­
ing, please be particular to specify the NUlllber 
of the Supplement that contains the paper desired. 
Promptly sent by mail to any PN't of the world. 
Price Ten Cents eac]) Number. ---------------------- ---

Tec h n O l ogy . 
GLYOERINE IN WEAVING, DYEING, 
Printing, and Finishing. By M. H. Herberger. Glyce­
rine as a LUbricant ; Glycerine in Tanning ; Glyce­
rine as a Solvent of the Animal Dyes and other Col­
ors ; its Antiseptic Properties ; Glycerine for Print­
ing on Woolens ; for Dissolving the Aniline Colors. 
Qualities of Glycerine required for various pur­
poses. SUPPLEMENl: 108.  Prico 10 ceuts. 
SYSTEMATIC' EXERCISES. - THEIR 
Value in the Prevention of Disease.-By Edward T. 
Tibbits, M.D. A highly important and valuable 
pape;r. Re!ld b<efore t1!e Leeds and West Riding: 
Medlco-Ch,rurglCal SocIety. How much Exercise 
every one ought to Take. Much Disease a Result of 
Over-gratification of the Appetites. Cultivation of 
the Will a Cure for Bodily and Mental Ills. Criminal 
Negligence of Mothers. The Moral Infiuence of 
Bodily Exercises, and How they Aid in Controlling 
the Appetites and Passions. Contained in SUPPLE­
MENTS 1 5 0, 1 5 ::. Price 10 cents each. 

JAPANESE LACQUER. - ITS MANU-
facture and allplication. With .;l.9 illustrations. 
SUPPLEMENT 43.  Price 1 0  cents. 

THE INOXID ATION OF IRON AND 
the Coating of Metals and othe!' Surfaces with 
Platinum.-By L.Jlf. St(lffel, C.E. A description of 
the processes of M. Dode for the inoxidation of 
iron, the enameling of metals, and the platinum 
coating of metals. In these processes (to the appli­
cation of which there is scarcely any limit in the 
industrial world) heat is substituted for galvanism, 
rhe use of acid is entirely d ispensed with, and there 
IS thu s  no cause to cncourage oxidation. Compared 
with electroplating and galvanizing, DodO's proces­
ses, by reason of their moderate cost and facility of 
application, present such advantageous features 
that a large field for operation is therebY opened. 
SUPPLEMENT, No. 1 .... .... . "Price 11) cents. 

HOW TO DO IT AND HOW NOT TO D O  
It. A series o f  sixteen engravings, being sketches from life, showing the Right and the Wrong Posi­tion� of working in executing varions labors such as :Fme and Hough Chipping, Hough Filing Draw mling, Scraping, Boring, lTrinding, :Pattern ioiawing 
etc., etc. " ,th lIlany excellent practical hints. How to execute True Work, etc. SUPPLEMENT 8 8 .  Prico 
10 cents. 

HOW TO MAKE SPIRAL SPRINGS.­
By J oshnl\, Hose, 'Vith three engravings , of the 
tools, which 'U'C easily made, and complete practical 
directions for ,vorking, including hardening and 
tempering. SUPPLEME:,(T ZOo Price 10 cents. 

C A S T I N G  METALS; MEDALLIONS , 
Vases, and other articles in fusible alloys.-Full 
directions for home and shop practice, with engav­
ings. By George M. Hopkins. SUPPLEMENT 1 .... . 
Price 10 cents. 
SOLDERING.-AN EXCELLENT PRAC-
tical treatise for home and shop use. By G. ]'.1. 
kins. With eight illustrations. SUPPLEMENT 
Price 10 cents. 
PRAOTICAL DYEING RECIPES.-A 
collection of practical formulas which have all 
been verified as perfectly reliaille, and which are 
warranted to come ont satisfactorily if the propor­
tions are adhered to, and the manipulations be 
werlnnanlike. Recipes for Blne or White Zephyr ; 
Scotch Blne on Worsted-one Hath ; Scotch Green 
on Worsted-one Bath ; Jacquineaux on Worsted ; 
Drab on Worstcd-one Bath'i Gold on Venetian 
Carpet Yarn-one Bath ; Rca Brown Slubbing ; 
Scarlet Braid-One Bath ; Slate Braid-one Bath ; 
Light DJ;ab on Cotton ; Blue on Cotton ; Brown on 
Cotton ; Chrome Orange on Cotton Carpet Yarn ; 
Black on Common Mixed Carpet Yarn for Filling ; 
Black on Cotton and 'Vool Mixed Yarn. SUPPLE­
MENT, No. 1 69. 

O N  T H E  M A N U F A O T U R E  O F 
Matches.-By John A. Garver, A. B. An exceed­
ingly interesting paper. The Chemistry of the 
Match ; Dangers of thoir Manufacture and use ; 
'Yax, Safety, and ' nUlnerouS curious varieties. 
Commercial Statistics. SUPPLEMENT 84. Price 
10 cents. 

P h otog r a p h y .  
PRINTING BY PHOTOGRAPHY.-BY 
Thomas Bolas, F. O. S. Lectures before the Society 
of Arts, London. Photo-lithography and Photo­
zincography. Phototypic or ' Huised Printing­
Blocks, by Swelled Gelatine Proces8. Zinc Etching, 
and other methods. Line Engraving on Metal 
Plates. Printing of Half-tone Subjects from Metal. 
Application of Assor's Process. TalIJot's Photo­
engraving. Woodbury's Methods of Engraving and 
Printing. Collotype Prin ting. Other Methods of 
Producing Photos in Pigment. Dusting-on Process. 
Autot.ype Printing. SUPPLEMENTS, 1 43 ,  1 4 6. 
Price 10 cents each. 
PHOTOGRAPHS ON WO OD FOR EN-
grav

. 
ing. By Edward Pocock. Practical Directions 

for Transferring Photos that will not Cut Up un­
der the Graver. Also, a method of developing a 
Photo on Wood which may be Penciled on if de­
�ired, with instructions. SUPPLEMENT 53. Price 
10 cents. 
PH OTOGRAPHIC P R I N T I N G S. -BY 
John L. Gihon, Items of information on every 
Class of Work, as Plain and Albumen, l'orcelain 
and Carbon Printing. Paper for Printing, and Us 
Preparation. The Sensitizing Bath. Printing and 
its results, Toning'; ]l'ixing the Image. Prints 
on Plain Pap"" . Permanent Pigment Printing. 
SUPPLEME:,(T 1 4 .. .  Price 10 cents. 
HOW TO USE PHOTOGRAPHIC BAOK· 
grounds.-An address delivered before the Photo­
gr\tphic 90ngress, Philadelphia, by L. W. Seavy. 
)Vlth 14 IllustratIOns. A valuable paper, explain-
1ng the various methods of so using backgrounds 
as to produce the best elIects, with examples of the 
wrong methods. Full of useful practical ideas for ��I7;�)�����ers. SUPPLEMENTS 4 8 ,  4 9 .  Price 10 

PAPER NEGATIVES.--JNSTRUCTIONS 
and R�cipc;s for this Process. The Cyanotype Pro. cess. Co!ormg !,nd Preserving Photos, etc. SUPPLJI. 
lIENT 9 9 .  Pnco 10 cents. 
D RY PLATE PHOTOGRAPHY.-
The <;tela tine Process. A complete and practical 
deSCriptIOn of the method of preparing the sensitive gelatine emulSion: By D. Van Monckhoven, the we!1 known chemIst and photographic discoverer. 
Bemg a rcport of his recent lecture before the 
members of.the Relghn Photographic Association. 
r�rhcso �'elatlne dry plates are Inore sensjtive than 
the. ordmary wet plates, and Dr. Van Monckhoven 
llelIm'cs that the gelatine plates will sooner or later 
supersede wet plate photography and _other forms 
of dry plate practice. The lecture embraces : (1) 
The Organization of the Dark Room. (2) The 
Nature of the Emulsion. (3) Preparation of the 
Gelatino-Bromide Emulsion. (4) Application of the 
Emnlsion to the Glass. (5) 'rhe Preservation of the 
Prepared Plates. (6) The Exposure in the Camera. (7) Devclopment of the Imag-e. (8) The Pyro­
development. (9) Fixing the Image. (10) Int€msi­
J'ying the Image, (11) Retouching and Varnishing. 
With two Illustrations. Contained in SUPPLE­
)IENT Z05. Price 10 cents. 

I 
GELATINO-BROMIDE PLATES. -BY A. I TELEPHONE CALL, HOW TO MAKE.- i ON T HE MEASUREMENTS OF THE 
J. J3:rman.. A . valuable paper, .giving' eomplete, ; �y Georg� M. Hopkins. Compl"te working draw- Lengths of the Waves of Light, preeeded by short 
practICal dIrectIOns by means of which any one mgs and mstrnctlOns for makmg the magneto accounts of the Undulatory Theory of LIght. and 
can prepare plates for the gelatino-bromide pro- Call. Also, directions for making several ot.her of the Phenomena of Diffraction and Interference 
cess at home. The Apparatus to be procured simple Telephone Calls. SUPPLEMENT 1 6Z. Price of Light. By Alfred M. Mayer. 'J'heories that have 
The Materials. How to make the Sensitized Emul� 10 cents. been put forth in regard to light. The undulatory 
sion. How to Prepare the Plates. How to Develop theory and facts out of which it has been woven. Ex-
the Picture, and the Method of Intensifying- a HOW TO MAKE INDUOTION COILS. - perimentto show that one series of sonorous vibra­
weak N egoative. The. method here gi ven is sure, B;y George M: Hopkin�. Practical instru,ctions, tions meeting. another series cause silence at tJ.1eir 
ani! easy to manage m the hands of any one pos- With full workmg drawmgs to scale, suffiCIent to place of meetmg. Philosophers led to seek for slmi­
sessin� a sm�l1 am.ount of knowledge of photo- enab.1e.any p.erson to mak� an efficient,coil capable . lar actio,!s in the phenomena o� light_ '1'he eelebrat­
graphIC mampulatlOn, and will be found of the of g1Vmg 1!1J spark, ehargmg Leyden Jars, dccom- l cd experiment of Fresnel on mterferencc of llght 
!l'reate

,
st �alue to th,ose se!"king accurate practical p�sing wate�, lig:hting Il'�s, exploding blasting car- dcscribed an? exp�ained. Huygen's explanation of 

mformatIOn on thIS subJect. SUPPLEMENT, No. tr!dg�s, an? It WIll exhIbIt the phenomena of. elec- t)1e manner m whICh the wav.es . of ether, causing 
1 90. The same number contains an interesting trIC I1ght III vacuo. SUPPLEMENT 1 60. Price 10 I1g'ht, are propagated. DescnptlOn and explana­
article by Samuel Fry, entitled, Reasons for Pre- cents. tio'! of the phenomenon of diffraction of light. The 

ferl"ing Dry Plate8 to Wet Collodion, in which the HOW TO MAKE A DYNAl\IrO-ELECTRIC 
v�rIOUS. euriou� phenomena connected with the 

author puts forth a powerful plea in favor of the m. dIffractIOn of light, and an explanation of them. 
Dry Process, the result of long, practical expe- Machine.-By George M. Hopkins. Practical in- The method of measuring the lengths of the differ­
l'ience. structions, with complete scale drawings. This ent waves of light which cause in the eye the sen­

machine may be run by hand or power. It is easily sation of color. Spectra and Frannhofer lines as 
made ; designed for experimental purposes ; will viewed through the diffraction grating. Descrip­
heat from 4 to 6 inches of platinum wire ; produce tion of the Spectrometer. The action of a grating 
th e electric light ; decompose water rapidly ; mag- on a beam of light traversmg it explained. How 
netize steel ; ring a large gong ; give powerful the waves of light are measured with a grating 
shocks ; operate induction coils ; and will, for tem- and a spectrometer. Mascart's improvement in the 
porary usc, take the place of 8 or 10 Bunsen cells. process of measuring wa ve Inngths. Table of 
SUPPLE}'f'NT 1 61 . Price 10 cents. wave lengths of the principal Fraunhofer lines of 

PHOTO CHEMICALS ; THEIR MANU-
facture and ProJlerties.-By John L. Gihon. Ni­
trate of Silver. Iodine, and the Iodides of Ammo­
nium, Cadmium, Lithium, Potassium, Silvei. , Sodi­
um, Zinc. Bromides of Ammonium, Cadmium, Po­
tassium, Silver, Sodium. Chlorides of Sodium, 
Gold Strontium. Pyroxylin, or Soluble Cotton. 
Alcohol, Sulphuric Ether, Acetic, Citric, Nitric, and 
Flrogallie Acids, Protosalts of Iron. Hyposulphite 
o Soda, Cyanide of Potassium, Bichromate of Po­
tash, Gelatine, Glycerine. Useful List of Chemi­
cals nceded by the Photographer. SUPPLEMENT 
1 1 4 .  Price 10 CBn ts. 

E lect r i c i ty a n d  E l ect r i c a l I n st r u -
m e n ts. 

TELEPHONE CALLS.-BY GEORGE M. 
Hopkins. Plain and complete practical directions 
for making an excellent although inexpensive 
signaling apparatus, working without a battery, 
and which, in the modified form here described, is 
so simplified that one bcll and two magnets aro 
dispensed with. Full directions also for making an 
alarm to be uoed with a battery and a closed cir­
cuit. By the aid of the minute descriptions, and 
the 6 scale drawings herein given, any one can con­
struct a very efficient telephone call of either of 
the above kinds, which may IJe used in con­
nection with any of the telephones employing 
permanent magnets, and which will answer well 
for rooms where the noise is not gTeat. SUPPLE­
MENT, No. 1 62 .  The same number contains a 
description (illustrated) of the Lorenz Telephone 
Call, and also a deseription (illustrated with 2 en­
g-ravings) of the Call Bell and Morse Combination 
for telephone lines. 

ELECTRIC LAMPS.-A COMPREHEN-
sive paper embracing descriptions, illustrated with 38 engravings of all the principal electric lamps 
now in usc, viz. , 'l1he Brush Electric Lamp and 

THE ELECTRIC LrGHT.-A PAPER 
containing a detailed description of the principal 
Electric Lamps of recent date, including the 
Edison, Sawyer-Man, Wallace-Farmer, Brush, 
lIfaxim, .Tablochkoff, Rapieff, Reynier, and several 
others-with over 20 engravings. In SUPPLEMENT 
1 6Z. Price 10 cents. 
MICROPHONES AND TELEPHONES .-
Recent Modifications and Improvements. Twelve 
engravings, with full directIOns for making and 
using. By Geo. M. Hopkins. Contained in SUP­
PLEMENT 16 3 .  Price 10 cents. These Microphones 
are easily made and afford a world of amusement 
and instruction. 

ELECTRICAL CABINET. -BY GEORGE 
M. Hopkins. Description of a simple, cheap, and 
easily constructed apparatus which the author 
cal�s an, .. E.loctrical Cabinet/' an!! the parts of 
WhICh, few III number, are mgemonsly arranged 
so that they may be recombined in various ways 
to form several different pieces of apparatus to be 
used in performing a great variety of experiments. 
The Cabinet may IJe arranged to form an Electric 
Bngine, a Magneto Machine, a Sounder, an Electric 
Bell. a Galvanometer, an Induction Coil, Electrie 
Pendnlum, etc. This cheap and effective apparatns 
has been devised for amatenr experimenters, old 
and young-, and with the aid of the working 
drawings and descriptions here given, may be very 
easily constructed by any one possessing the least 
mechanical ingenuity. Text illustrated with 14 
engravings. SUPPLEMENT, No. 1 9 1 .  

the solar spectrum. Descript.ion of Hutherfurd's 
ruling-engine for cutting diffraction gratings, 
with 12 fig-ures illustrating apparatus and experi­
ments. Contained in SOIENTIF1O AMERICAN SUP­
PLEMENT, Nos. 1 .... 5 and 1 .... .... . :Price 10 cents each. 
ON THE DETERMINA TION OF THE 

the Brush Hanging Lamp, Wallace-Farmer Lamp, ELEC"'RO l\,rAGNETS Y E Maxim's Lamp, with and without gearing, and the J - � . -B G ORGE 1\'I. 
regulating apparatus of the same. The Jobloeh- Hopkins. An explanation of the principles which 
koff Candle, and the arrangement of the light ap- underlie the construction and operation of electro­
paratus. The Weston Lamp, the Serrin Lamp, magnets, and which, when not thoroughly under­
Foucault's I,amp, J)uboscq's Lamp, Archerean's stood, often pu��le the tyro ; showing in addition, 
Regulator, the RapieJ!' Electric Light in its various how the apparatus is constructed, how the arma­
forms, the Regnier Electric Light, Reynier's Lamp, tures are arranged, .and illustrated with 49 figures 

Number of Vibrations made in a second by a 
Tuning-Fork, with Examples of the Uses of ihe 
Tuning-Fork as a Chronometer to mark and regis­
ter minute intervals of Time. By Alfred M. 
!lfayer. The Tuning-Fork, an excellent Time­
keeper. Experiment to show how it may be made 
to serve this purpose. How the velocity of rota­
tion of a wheel may be measured by a Tnning­
Fork. Description of the apparatus for showing 
this. How the apparatus is lIsed, how the calcula­
tions are made, and the results that arc obtained. 
'l'he laws of falling bodies written on a falling 
plate by a 'I·uning-Fork. Examples of its applica­
tion to such purposes. Experiments to show that 
with such a simple instrument all the laws of fall­
ing bodies may be shown, and a permanent record 
of them prescrved on the smoked plate npon which 
they were traced by the vibratin g  fork. The ve­
locities of cannon balls measured by the 'l'uning-­
Fork. Description of the apparatus known as the 
Tuning-Fork Chronoscope. How it is nsed to de­
termine the comparative velocities of cannon balls 
given by various qualities of gunpowder, and the 
importance of such tests to the efilciency of an 
army. The speed with which the nervous motor 
and sensitive ag'ont travds along the nerves meas­
ured with the Tuning-Fork. Explanation as to 
how the fork is nsed almost universally in physio­
logical experiments to time the speed of the 
nervous mot.ive agcnt and the contractile waves 
in the muscles. The graphic rcsults of such an 
experiment shown by means of a figure. Tho in­
teresting: facts �hat haye been observed by experi­
ments of this kmd on man and the lower animals. 
Illustrated with four engJ'avings. SCIEN1cJFlC 
AMERICAN SUl'l'LE�1ENT, No. 1 60. 

the Werdemann Electric Light, the Sawyer- exhibiting the varIOUS forms of electro-magnets THERMOMETERS. - BY R. J. MANN. 
Mann Electric Lamp, Fahrig's Burner, Directions !l'enerall.y used for electrical purposes . This paper The common thermometer, and how made. Sensi­
for making a simple and elIective Eleetric Lamp; IS especmlly valuable to those who wish to con- tive, Maximum ,  Minimum, and Registering 'l'her­
�latinuIIl Lamp, Figures illustr�ting carbon pen- 8truct theJr own apparatns. SUPPLEMENT, No mometers. Radiation Thermometers ; Clock Regis-
Clls as they appear under condItIOns varied by 1 8 2 . I tel' Thermometers ; Deep-sea Thermometers ; Self-
position and streng-th of current, Edison's Electric I moving and Reg-istering Thermometers. The uses 
Light, and what is known of it up to the present ; SMALL ELECTRIC LOCOMOTIVE EN- to which the Thermometer is pnt, etc. SUPPLE-
time. SUPPLEMENT, No. 1 6Z. , I �ine.-How to make, with <!imensions and �ticu- �IENT 5 9. Price 10 cents. 

EXPERIMENTS WITH THE INDUC I st�p:J;��J�rg.
bYp�?l:�ol�:�ts. 

By G. F. utter. THERMOMETER SCALE. - A VERY 
tion Coil. By George M. Hopkins. A description T 

Useful Combination Scale, full Size, enabling an In­
of many interesting and beautiful experiments HE GRAMME MAGNETO-ELECTRIC stantaneous Comparison of Numbers 011 the Fah­
which may be performed with the induction coil, Machines. With working drawings, dimensions, renheit, the Heaumur, and the Centigradc Ther­
and which exhibit the phenomena peculiar to the and particulars of construction. By M. Tresca. mometers ; with Formulrn for Converting' the Units 
secondary cnrrent. Illustmted with 15 engravings. SUPPLEMENT 1 .... . Price 10 cents. of one scale into Units of another Scale. SUPPLE-

Experimentst{) show the Path of the Electric Spark MENT 1 4 1 . Price 10 cents. 
over Mica ; the Rotating Disk ; Experiments with GALVANIC BATTERIES.-A NEW AN D IMPROVED REFLECTING MAGIC LAN-
the Leyden .Tar ; the }'ulminating Pane ; the Gas valuable paper. By George M. Hopkins. Contain- t B J h 
Pistol ; Stateham's Fuse ; the Decomposition of ing full instructions for the construction of nearly ern.- y • .  B. Knig t. One engl'aving. Showing 
Water, and the Apparatus for Effecting it ; Geiss- every known form of Battery, and its mainte- how to construct an Exceedingly Cheap, Useful 
ler's Tubes ; Geissler's Tubes showing Magnificent nance, comprised in three articles in SUPPLEMENTS and Convenient Lantern by which images of pape; 
Strirn ; Luminous Points shown by Bell Glass ;  Ex- 1 5 .... , 1 5 8 , 1 5 9.  Price 10 cents each. This paper photographs, engravings, drawings, paintings, and 
periments with the Electric Egg ; tho apparatus for includes all of the principal batteries nsed for Ex- other opaque objects may be enlarged and thrown 

����
i(fa�:;:d�:lilS����i���'�:nN'b� 11n�)6:n ��ic�afo r:,:i�e�f�ei'J�eti:Er.�u���;�hfgl,;J{g�tc�i�,

e,t,;ld 
�gg�. the screen. SUPPLEMENT 8 .... . Price 10 

cents. other purposes. Also, Earth-batteries, Dry and HORIZONTAL PENDULUM FOR THE ]'.Ioist Piles, Simple batteries, costing only a few 
HOW TO MAKE A WORKING TELE- cents. Sulphate of Copper, Nitric, Chromic Acid, Minnte Measurement of Gravitation, Delicate Vi­
phone.-By Geo. M. Hopkins. A valuable, practical Quicksilver, Gas, Secondary, and Thermo-electric brations, and Microscopic Lengths. Entertaining 
paper, containing directions for construction of a Batteries are included. It is the most comprehen- Description of a Simple and Wonderful Instrument, 
cheap, simple 'l'elephone. With Five Working sive paper yet published <)n the subject. Illus,trated and How it Responds to the Motions of the Heaven­
Drawings, and View showing Line in Practical with nearly Fifty Engravings. 1;y Bodies, and can Measure the Velocity of Gravita-

���t��7��e, �gg a�a��it�Cl��;'ly������;'ith Nil� ELECTRIC CANDLE. -BY W. LUCIEN 
1t°�n��th four figures. SUPPLEMENT l I Z .  Price 

Instrnctions How to Make the Magnets, size and ar- Scarfe. Description of M. Jablochkoff's Candle, Ast ron o m y . rangement of 'Vire, etc. Contained in SUPPLEMEN1! with an account of its Practical Operation, etc. 
1 4�. Price 10 cents. SUPPLEMENT 1 0 8 .  Price 10 cents. ANOTHER WORLD INHABITED LIKE 
THE HUGHES TELEPHONE. SIX FIG- THE MIORO PBONE. - INTERESTING ����t:M'art :r;gs�;I��{e'l.m�f �;s�':i�ti��n����� 
ures. Sound converted into Undulatory Electrical Description, by W. J. �ancast!,r .. F.R.S. 3 Figures. astronomer and brilliant French writer, Camille 
Currents by Unhomogeneous Conducting Sub- Use of the Instrument m MedICme. How to Make Flammarion. The planet Mars, which come s  next 
stances in Circuit. The Simplest Telephone and the a Most Simple and Entertaining Instrument. Curi- to the earth in order of distance from the sun , has 
most sensitive Acoustical lnstrument yet construct- ous Experlmep.ts. SUPPLEME"'T 1 3 7. Price 10 been the object of especial stndy with the author 
ed. Instrument for Testing the effect of Pressure e6.'nts. Also, m sam� number, A New Mercury who was desirous of finding therein a confirmatio� 
on .Various Substances. Inte1'esting Experiments . Telep!:I0pe ;  the Phoneldoscope and.the Phonoscope ; of his theory of the plurality of the inhabited 
whICh may be performcd by any person with a few ' Heymer s ElectrIC Lamp ;  Color Blmdness, etc. worlds. Some of the more important points treated 
nails, pieces of sealing wax, a glass tube containing of are : The atmosphere of Mars, and its clonds ; the 
powders, and a few sticks of charcoal. Contained ON THE APPLICATION OF ROTATING geography of the planet ; its snow-clad poles ; the 
in SUPPLEMENT 1 2 8 .  Price 10 cents. Mirrors to the Measurements of Minute Lengths analogy of the martial climates with those of the 

THE INDUOTION BALANOE AND SON-
ometer.-By G eo. M. Hopkins. Plain directions 
for poaking the simple yet wonderful apparatus 
deVIsed by Prof. Hughes, and called indifferent.ly 
the " Sonometer" or '"Audiollwter," 1Vith these 
directions and the accompanying 6 fig-ures in per­
spective and in detail, any one with a little mechan­
ical ingenuity and at a trifling cost can construct 
for himself an instrnment that will yield him a 
world of interest and amusement. SUPPLEMENT 
No. 196. " 

SMAU� ELEOTRIC LIGHTS FROM BAT-
teries. An article showing tho cost of the production 
of the Electric Light by the nse of various batteries 
as tho -Faure, 'l'homson , Bichromate of Potash L� 
Gom:ant Do 'l'romelin, and notary, and dem'on­
stratmg, from the expense thus ascertained, the 
superiority of machines oyer batteries from the 
point of view of cost of working. SUPPLEMENT 
No. 1 9 5 . 

' 

ELEOTRICITY AS A MOTIVE POWER. 
By Prof. ,V. E, Ayrton. A careful review of the 
prin!liples underlying tJ.1e use of electricity as a 
motIVe power; comparmg this power with that 
produced by steam, and showing by calculations 
and experiment that a dynamo-eleetric machine, 
with a separate exciter, driven very fast with a 
st.eam eng'ine, or with a stream of water, at high or 
lo�v pressnre, and sending by even quite a fine 
WIre a small current to a distant electro-motor 
also running very fast and magnetized by a sepa� 
rate exciter, is an economic nrrangoInent for the 
t�ansmission- of power, either for long or short 
dIstances. SUPPLEMENT, No. 1 9 8 .  Price 10 cents. 

Angles, and Times. By Alfred M. Mayer. oJ earth ; the red color of the continents of Mars. and 
'Vneatstone's Experiments to Measnre the Velocity the green color of its seas ; the author's theory that 
of Electricity and the duration of the Electric the red color is due to the peculiar hue of the vege­
D' I 0 '  tation of the planet ; the m eteorology of Mars Isc mrge. n t,be Determination of the Velocity of shown . to be very similar t(l that of the earth ; Electricity throngh condncting Bodies. The Experi- Mars, I1ke the earth, the former seat of interior men!8 of Feddenen, Henry, Rood, and Mayer on. th e geologic changes ; map of Mars as constructed by /I'a1ure and Duration of the Electric Discharge. Prof, the author after comparing more than 1,000 tele­R?Od's researches on �he nature and . dura {[on of the scopic dr�w ings ,  the diameter and superficial area discharge of a LeydenJar eonnecte;/, wtlh an induetinn of Mars ; Its density ; force of gravity at its surface ' coil, Prof. l}[ayer's Experiments on Ihe Electric Dis- beings living on !lfars are necessarily only one-third charge Of the Induction Ooil. Description of Prof. as heavy as terrestrial beings ; conclnsions of the Mayer's apparatus by which the whole history of author that the inhabitants of Mars m'e fitted for a flash from the coil is permanently recorded by flying in its atmosphere ; the satellites of Mars the discharge itself on a rapidly revolving disk of their minnte Size, and their periods of revolntion.' smoked paper. The new results that have been III t t d obtained with this apparatus. This valuable anel us ra e with two engi'avings. SUPPLEMENT 

interesting paper, full of new and remarkable facts, Nos. 1 .... 5 and J 8 0 .  Price 10 cents each. ' 

and with �1 cu.ts iIl�strating apparatus and experi- THE GIANT OFTHE WORLD S-BY CA­ments, IS conta.med m SCIENTIFIC AMERICAN SUP- mille Flarmnari on. A description of the col08.al PLE"ENT, 1 6 5 and 1 68 .  planet Jnpiter; its diameter, circumference, maES 

SIMPLE ELECTRIC LIGHT APPARA-
tus. By Geo. !If. Hopkins. Two full-size Working 
Drawings for Easily Made Apparatus, and three 
drawings, showing all Details of Cells, and How to 
Arrange in Battery, with full instructions. Con­
tained in SUPPLEMENT 1 49.  Price 10 cents. 

velocity, .a�ld distance from the sun and earth ; thJ I�ngth of Its days and years; the cnrions specnla­tlOns .t.hat have been made in regard to its inhabit­ants; ItS meteorological conditions; its curions bands their number and appearance and prolJable cOllsti2 tutIOn; the tune of the planet's rotation as ascer­tained !?y different observers; probable geological st�t!' of tl?-e pl�net. at the present time; the prob-
ablllty of Its bemg mhablted and speculations as to 

L i g h t  H eat E t  S d 
the nature of the beings who dwell npon it· the , I c. o u n . planet's four enormous satellitf's, their days ' and 

THE IDENTITY OF THE LINE S OF seasons, and the probability of their being inhabit-
ed; aspect of .Jupiter as seen from his satellites ' Oxygen, with Bl'Ight Solar Lines, as shown in Pho- how the sun appears as viewed from the satellites: tograph s  tak en WIth Increased �ispersion. A paper the earth as it mnst appear to the inhabitants of read by Prof. Henry Draper before th<e American Jnpiter. Illustrated with one engraving Con AssocmtlOn for the Advancement of SCIence. SUP- tained in �ClENTn'IC AMERICAN SUPPJ"EMENT , No: 

PLl!JMENT 1 94 .  Price 10 cents. I 1 9 6 .  PrICe ten cents. To be had at this office and 
ELEOTRICAL CLOOKS AND

.
, qLO CK EXPERIMENTAL DETERMIN A ']'ION 

. fro� all newsdealers. 
T T '  rii7,��S o��h���flrei�.il ?n�g:;��ns �l��frti���n

b��g of the; Velocity of �ight. , A paper read before the VEl"{�S, THE EVEN IN G STAR. AN IN-
patented in electrical clocks and clockwork, em- AII.lCrlOan AssocmtlOn for the Advancement of terestmg and valnable paper. By Camille Flamllla­
bracing: Baine's Electrical Pendulum and Dials, Science, Angust, 1879, by Albert A. Michelson rion. Containing a resume, in popular form, of the 
Shepherd's System of lifting, by" current, a weight U. S. N., describing the buildings, the delicate ap! latest knowledge concerning this wonderful 
or spring for propelling a pendulum ;  Jones' Prin- paratns, and the methods employed by the author planet, which is nearly of the same size as the earth 
ciple of controlling a number of indifferent clocks in his experiments to determine with what speed and only twenty-six millions of miles distant from 
from one good one; lIitchie's ingenious modifica- light moves both in the air and in vacuo; and giving us. Including an account of the phases of Venus 
tion of Jones' system; Dent's furt.her improve- �pecimens of the. observations, the data for work, its remar�able bt:illiancy, periods when seen in the 

t B · • I . t f . mg out observatlOns, and tables of the result� ob- daytIme, Its denSIty, probable atmosphere, climate men S; am s p an of se ting the hands 0 mdifl'er- tained. Illustrated with 12 engravings. SUPPLE- physical features, deductions concerninff life and' ent clocks by electricity; Collins' method of Cor- . t b'  '" 
reeting dooks; Ritchie's plan for corrccting clocks MENT, No. 1 9 3 . 111 Ja Itants, etc., with one illnstration. Contained 
by hourly currents; arrangement devised in thc 

in SCIEN'rInc AMERICAN SUPPLEMENT, No. 1 7 7 .  
Great West.minster Clock for reporting its own HOW TO ,MAKE A PHONOGRAPH. PrICe 16 cents. '£0 be had at this office and of all 
time to Greenwich; E. J, Dent's mothod of driving newsdealers. The same number also contains a 
un electric dial. 13 engravings. SUPPLEMENT, No. Full Instructions, with Eight Working Drawings, valuallle yapel' by Alfr,?d �. Mayer, on the Measure-
198 Half Size. Construction easy and Inexpensive. ments of tho Waves o f  LIght, with a drawing and 

• Coutained in SUPPLEMENT 1 3 3 .  Prine 10 cente, descnption of the mode of using the Spectrometer. 
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UATALOGUE OF SOME (H� 'l'H E VALUABLE PAPERS CON'l'AINED IN THE SCIEN'I'IFIC AMERICAN, SUPPLEMENT. 369 , ------
. These papers may be had at THE SCIENTIFIC 
AMERICAN Office, New York, or may be ordered 
through any Bookseller or Newsdealers. In order­
ing, please be particular to specify the NUlllber 
of the Supplement that contains the paper desired. 
Promptly sent by mail to any part of the world. 
Price Ten Cents each Number. 

Ast ro n o m y .  
THE MODERN TELESCOPE. - BY J. 
Norman Lockyel\ F.R.A.S. Nine illustrations. The 
yast Advances Made in Recent Times. .Magnify­
mg P.owe.r, Focns, Apertures. Dill'raetiou Rings. 
Ill,!mmatmg Power of the Telescope. Gemini and 
OrIOn as seen by the Naked Eye and by the Tele­
scope. Testing of the Glasses ; Defining Power' 
pouble Stars. :' Spurious Disk." Climate. Ad: 
Justment of ObJec�-glass. A Capital Test Object. W onderfnl PerfectIOn of the .Modern Object-g·lass. Satur!' as seen by Telescopes of varions sizes. Ab­
s,?rptlOn and Imperfect Reflection. Relative Effi­Clency of Reflector and Refractor. VentiiatinO' 01' L.attic� Tubes. Permanence of Optical Properties. 
Sllvermg and Monnting Mirrors, and many Practi-
��\l��5r�e��i���ch�UPPLEMENTS 1 0 7, 1 1 1 , 1 1 4 .  

i'OREST TREE BORERS. -BY MARY E. 
Mnrtfeldt. Rapid Decadence of our Forests, and 
How it is Caused. The Wood-boring Beetles. The 
Bark-{Jorers. The Wood Weevils, the Saw-horn 
Woocl-borers, and the Capricorn Beetles. The Larvffi. 
The Enemies of the Hickory, the Ash, the Walnut, 
the Elm, the Beech, and the Pine. A very Singular 
Il!.sect, the Twig-Girdler. Interesting Description 
of these Insects, their Habits, their Parasites, ete., 
with Directions for Preserving Trees, contained in 
SUPPLEMlh"fT 1 3 1 .  Price 10 cents. 

MYTHOLOGIC PHILOSOPHY.-VICE­
Presiilential Address of Prof . .J. W. Powell, read 
before the American Association for the Advance­
ment of Science, Angust, 1879. SUPPLE�IENTS 
1 9 3  and 1 94 .  Price 10 cents each. 

MATERIALISM AND ITS LESSONS.­
By Dr. Henry Maudsley. A calm and impartial 
review of the doctrine of Materialism by one who 
believes that " Materialism," when properly under­
stood, far from being a menace to morality, only 
sets before man a higher intellectual aim than 
he is ever likely to reach by spiritual paths. The 
author treats his subject under the following 
headings : Mental ElIeets of Inj nry to the Brain ; 

M eteo rology . The Moral Character first Impaired; How Disease 
injures the Moral Character ; Mental Ell'ects of 

METEOROLOGICAL REGISTERS .-By Paralysis; Effects of Alcohol and Opinm on the 
M. Marie-Davy .  Description of the various me- Moral Sense ; Dependence of Mind and Spirit on 
teorogical apparatus used at the Montsouris Ob- Organization; the doctrine of a Separate Spirit ; 
servatory, embracing: The Registering Barometer, the Hope of Immortality; Lessons of Hnmility and 
the Barograph, the Micrometer for reading curves Reverence; Brain Differences and Values ; 'l'each­
traccd by the Register, the Thermograph, tbc ings of Science Concerning the Growth of Moral 
Psychrometer, the Earth Thermometer, the Acti- Character; Causes of Family Development and 
nometer, the Atmog-raph, and the Anemograph. Degenoracy; Hereditary Antecedents ; How Men­
Illustrated with 5 engravings of apparatus, and one tal Derangement is produced by Absence of Moral 
diagram. showing specimens of cnrves made by Feeling ; Opedie'!ce to the Hi�her La,ys impera­
the various registers. SUPPLEMENT, No. 1 9 8 .  tlvely reqmred; Stern an,! Umform R81gn of Law 

N at u r a l  H istory, C e o l ogy, B io logy . 
MT. RANIER OR TAKHOMA.-A DE. 
scription by Hazard Stevens of his ascent of this 
remarbable Volcano in Washington Territory 
This narrative, of absorbing interest to both the 
Naturalist and the general reader, gives the ::teo. 
graphy of the rogion ; the Toils, Perils, and A dvel'l­
turoB of the expedition ; Discovery of a Cavern in 
the Crater; A Night in the Volcano ; The Stupen­
dous Glacial System of the :Mountain and the vast 
River it Feeds. SUPPLEMENT 5 9 .  Price 10 cents. 
POLLEN.-BY W. G. SlYIITH. ILLUS'!'RA-
tions and descriptions of 93 varieties of Pollen from 
well-known plants, and the hybrids between these 
cnrious forms. SUPPLEMENT G2. Price 10 cents. 

, m Naturel.
' the Events of the lI'1ora1 World as a 

Matter of aw and Order ;  the Good of Mankind 
and the True Object of Life. Contained in SUPPLE­
MENT, No. 1 9 7 .  Price 10 cents. 

POL YDAOTYL HORSES, RECENT AND 
�xtinct.-By Prof. O. C. Marsh. A valuable paper, 
Illustrated with 10 engravings showing the com­
parative morphology of the teeth and anatomy of 
the feet of recent and extinct horses. SUPPLE­
MENT, No. 1 8 8 .  Price 10 cents. 

HISTOLOGY AND THE CELL-THEORY. 

AROH-LEOLOGICAL EXPLORA nONS 
IN TENNESSEE. By F. W. Putnam. An exceed­
ingly interesting narrative of Prof. Putnam's ex­
plorations of the celebrated burial mounds of a 
prehistoric race in the State of 'l'ennessee ; illus­
trated with 55 engravings, copied from the authm" s 
own drawings, of thc various relics found by him, 
such as 'Yeapons of War, and Household 'Imple­
Inents, in Jasper, Plint, Hornstone, Coppe� and 
Bone ; Ornaments of Shell, Copper, and l" lint ; 
Earthern .Jars, Pots, Bowls, and Dishes, many of 
them of very eurious shapes, and Pipes of Stone 
and earthernware of singular and interesting 
forms. Accompanied by descriptions of the vari­
ons articles, and a map of the locality where found. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, 
Nos. 1 6 9 , 1 7 0, 1 7 1 , 1 7 2, and 1 7 3� Price 10 
cents each, or 50 cents for the series. 

Med i c i n e  a n d  Hyg i e n e .  
DENTITION.-BY RICHARD A. F .  PEN-
rose, M.D. A very instructive lecture delivcred 
before the Medical Class of the University of Penn­
sylvania, upon a snbject of vital importance to the 
welfare of the Infant in both health and disease. 
SUPPLEMENT, No. 1 6 7 .  Price 10 cents. 

MEDICAL USES OF CARBOLIC ACID 
Clinical Lecture delivered at the Norfolk and Nor: �ich Hospital, Eng., bY' Peter Eade, M.D. Proper­tiCS . of the Acid, and Its Medical Preparation and Action. Bacteria, and How Destroyed. Boiis, Car­bUJ?cles,. Festers, Ring-worms, etc., cured by Car­bohc ACld: The ��lmg of Str!1mous Sores assisted by Carb.olic ACId. Carbolic ACId in Excoriation or Ulce�a�lOn Of. the Neck of tho Uterus, in cases of PhthiSIS, and m some Stomach Disorders. Two cases of .successful Treatment of Carbuncle by Carbolic ACld. SUPPLEMENT 1 3 8 .  Price 10 cents. Also, i n  same number, t h e  Alkaline Treatment of Burns and Scalds;, Danger from Hypodermic Injection at :Morphia ; �trumous Disease Treated by Volcanio 
Vapors, etc. 
THE PREPARATION 0F SKELETONS 
for Museum Purposes.-By Prof. W. H .  Flower F.R.S. Simple Practical Directions giving th� 
several ·Methods. SUPPLEMENT 1 0 6. Price 10 cents. 
SEWER-GASES, AND THE TRANSPORT 
of Solid and Liquid Particles therein.-By E. Frank­
land,  F.R.S. Experiments and Practical Experience 
provi':lg the susl?'msi<!n in the Atmosphere of Solid 
and LiqUid Partl0:es from Sewers, to which mattcr 
Cholera and other diseases have been traced. Sani­

! tary Prevention. Other excellent articlcs on Medi­
; cal, etc., subjects, as the Treatment of Rhenmatism' 

Croton. Ch!oral in Whooping CouglJ : School of Lifd 
THE SPONGY IRON FILTER. - BY and Myopm ; Safe Administration of Chloroform 
Gustav Bischof. A paper read before the Royal etc. SUPPLEMENT 67.  Price'}O cents. ' 
Society. Defective means of detecting Bacteria 
and Putrescent Matter in Wator, and Sanitar� Dan� ·GROUND-AIR IN ITS HYGIENIC RE­
ger of Water so contaminated. DescriptIOn of lations.-By Dr. :Max Von Pettcnkofer, ProfessoI' 
1<'ilter which removes those Organisms, and Experi- . of Hygiene irr the Mnnich University. An important 
ments proving its value. With other valnable i �nd valuable paper, proving by experiment the ex­
papers on the Origin of Bacteria, the Cell-doctrine ; lstence of undergrounil air-cUI-rents ; sanitary 
m the Light of Recent Investigations, etc. SUPPLE- dangers from tho escape of underground air into 
MEN'!' 8 7 .  Price 10 cents. dwellings. SUPPLEl'<lENT 8 2 .  Price 10 cents. 

FOOD, PHYSIOLOGY, AND FORCE. - A C OMBAT WITH �N INFECTIVE A�-
By Dr. E. L. Sturtevant. An interesting and com- mo�phere.-A Lecture dehverog at t)1.e Royal Instl­
prehensive paper presenting many valuable and tnt�on, by .John.Tyndall. A sorlCs of l mp,!rtant Ex­
instructive facts. Food a form of force ; the animal perJ,!,ents described. !low tho Pu�refactJye Power 
a product of force or forces ; definition of "work ; " of Air may be r�mov cd. OrganIC In,fnslOns k�pt 
the amount of force derived from various articles clea�for months m contact With �:r. :Ii acts tendmg­
of food. Table of food, showing total mechanical to Disprove Spo�taneous GeneratIOn. 'l'hls RcmaJ:k­
work which t11e combustion in the body of one able Lectnre, .wlth essays .';�' the �l)rmatlO� of �u�­
pound of each is capable of producing- outside the dr,;ps aud H,ml, the Ch�n:IC,'1 HaT mony C!f the TIm­
body ; the weight of the body ; object of respira- v �se, a�d lIke entertammg subJ ects. SuPPLEMENT 
tion and circulation ; phenomena of respiratiou 6 0 .  PIlce 1 0  cents. 
and circulation ; animal hcat ;  consumption of force HYGIENE OF THE HAIR . -BY PROF. in standing and walking; changes in the amount of Erasmus 'Vilson. Cleanliness of the Hair, and how food to furnish force for purpose of labor ; amount to secure it. Cures for Baldness. Gray Hail', and of food required by man and animals ; the force- its Cure. Dyeing condemned. SlJPPLElvIENT 1 0� .  producing- powers o f  milk and beef compared ; Price 10 cents. proper protection of animals in winter a clleaper YE" LLouT FEVER. -A HIGHL"T I fuel than corn or hay. SUPPLEMICNT, No. 1 8 6. ' n '  .L N-
Price 10 cents. structive lectnre recently delivered by Prof, CATASTROPHISM. - BY CLARENCE 

King. Address delivered before the Sheffield 
Scientifie School, Yale College. Catastrophism and 
Evolution. Uniformitarianism. America formed 
by Catastrophes. Field Records of Catastrophes. 
Importance of Environment. SUPPLEMENTS 8 0  
and 8 1 .  Price 10 cents each. 
ST UDIES OF MATTER AND LIFE. -BY 
Prof. Henry .J. Slack, F.R.S. A most interesting 
and valuable paper, explaining the latest scientific 

�By Dr. Edonard Fournie. Examination of Ger­
many's Claims in Microscopy. De Mirbel, Turpin, 
Raspail, Duvernois, Coste, arid others, and the His­
tory of the CeU-Theol'Y. Fundamental Principles 
of the Theory according to Schwann. Labors of 
Vogt, Bergmann, Vogel, Goodsir, Kolliker, Lusch­
ka, Bischof, and Donders. lIi. Virchow's ideas. The 
Analogies in the Vital Manifestations of Organisms ALCOHOLISM. - AN INTERESTING 
�nd !Jnicellular 4nimals. The Essential Point in the ; l'aper upon the Relations of Intempero nce and Life mqmry. Cells LIVe, bnt do not Perform Functiol'l. i lnsurance. The average Risks and Expectancy of 
The Ovule and the Cell. The Question of Geometric ; Life of the Temperate and of the Intemperate. 
Form. The famous qell\llar Territories. Nntrition I Physiological action of Alcohol ; stimulating the 
not P�rma!,ent. IrritatIOn necessary to Nutrition. : Nervous System, Retarding the Circulation. Alco­
CO!"tamed m Suppr"E'IEJ'.�.rS 1 3 7, 1 40, 1 4 2 ,  1 4 4 .  hal Oxidized in the System. Insomnia, Congestion 
Price 10 cents each. of the Lnng-s, Deterioration of Structure, Calculns 

and Liver Diseases as results of I,iquor. Extended 
�[edical Testimony. SUPPLE!IENT 1 � 5 .  Price 10 
cents. 

Alfred Stille, �[.D. , LL. D.,  before the Graduating 
Class of the Medieal Department of the University 
of Pennsylvania. The earliest accounts that we 
have of Yellow Fever. Its Origin. The Seeds of 
Trans-Atlantie Epidemics Imported from America. 
The Disease has never originated outside of the 
West Indies. The Conditions w hich genorate Yel­
low Fever. The Disease proved to be of limited 
Local Origin. The Efficacy of rigid Qnarantine. 
Circumstances which influence the Diffnsion and 
Fatality of the Disease. The Comparative Immu­
nity of the Oolored Race. The Essential Cause of 
Yellow Fever. The Germ-Origin not Pl'oven_ 
Death not caused by UrfBmia. The Contagions­
ness of the Fever. The Disease transported by Things and not by Persons apart from their Cloth" 
ing. Its Non-Contagiousness ; the Disease not 
Transmitted from one Per'son to another, but gen­
erated in the System. 'l'he Disease an Infectious 
One. The Rapidity with which the Yellow FeVEr 
Poison is Diffnsed. Progress of the Fever arrested 

theories, researches, and calculations concerning THE CAN- ONS OF THE COLORADO . ­the various Modes of Motion, the Ether of Space, 
the Transmission of Wave 1<'orcos, the Limits of Compiled from the Report of Prof . •  T. "" . Powell, 
Vision, the Size of Atoms, :Motion, and . Force of Geologist in charge of the Geographical and Geo­
Atoms, Grouping of Atoms, Phenomena of Hopro- logical Survey of the Territories. With 1<'orty-eight 
duction, Mental Phenomena. SUPPLEMENT 2 7 .  Engravings. History of the Original Exploration. 
Price 10 cents. A pecnliarly Exciting and Dangerous Voyage. 
THE THEORY OF EVOLUTION.-THE Strange and Gigantic Scenery, with Engravings of 

Green River ; Parunuweap Canon ; Gate of Lodore : 
three great lecturcs delivered in New York, 1876, by Marble, Gypsum, Kanab, and Grand Canons ; Month 
Professor Huxley, on " The Theory of Evolution. "  o� the Litt.Je C0.10rado ; Geography of the Colorado 
SUPPLEMENTS 4 1 , 4 2, 44. Price 10 cents each, 30 RIVer Basm, WIth large Map. Strange Geological cents for the three. 'fhese are the only scientific Featurcs ; the Buttes, t.he Bad I,allds, the Hog-back 
lectnres delivered in America by Professor Huxley. Valleys, the Terrace Cliffs, and description of Faults 
THE PHENOMENA OF HUMAN LIFE. - and Folds. Land of St anding Rocks, Island Monu­
An address by Profcssor .John Tyndall. A most ment, Grottoes, Towers, Amphitheaters, and Caves. 
able and interesting paper, in which the Laws of Stupendous Denudation by Rains ; :Mountains 
Energy and the Continnity of Motion as they are Carved from Level Plains. A Land of Grotesque 
fonnd in the material nniverse are pointed out and Monuments, and its Strange Geological History. 
their existence traced in the Animal Economy and With brief acconnt of the Indians of the region 
the Human System. The operation of the Will and and their habits, and of the Interesting ArchfBolo­
the. Hel�tions between the Mind and Body are de- gical R�lics of an Ancient Unknown Race . . SUP­
scnbed m the clearest manner from the standpoint PLEMENTS 1 1 8 ,  1 2 1 , 1 24, 1 3 1 , 1 3 5 .  PrICe 10 

of the man of science. SUPPLE!lENT 9 1 .  Price 10 cents each. 
cents. . 
MAN AND HIS STRUCTURAL AFFINI- HISTORY AND METHOD S OF P AL-LE-
TIES.-Abstract of a Lecture delivered before the ontological Di�covery. Address deliyered at t)1e 
Buffalo Society of Natural Sciences. By A. R. Sitratoga Meetmg (1879) of the ,AmerICan AssoCla­
Grote. A valuable and interesting paper, with 28 tlOn for the Advancement.of SCience. By Prof. O. 
figures. Remarkable similarity of the Bony Strue- E. Marsh, President. An Important and valual?le 
tnre of various animals. The Gorilla, with Portrait. paper . . SUPPLEMENT, Nos. 1 9 3  and 1 94. PrICe 
The Gorilla compared with .Man. The Chimpanzee, 10 cents each. 
the Orang-outang, and several Apes and Monkeys. 
Our Helation to the Anthropoid Apes. Compara­
tive B rain Development. SUPPLE�lENT 1 48 . Price 
10 cents. 
BIOG RAPHICAL SKETCH OF AN IN­
lB'AN'f.-By Charles Darwin. An interesting Biolog­
ical study. Heflcx Actions ; Dawn of Reason and 
Emotion ; first indication of the Moral Sense ; Ae­
quisition of Language, etc. SUPPLEMENT 8 6. Price 10 cents. 
ANCIENT LIFE IN AMERICA. - AN 
address, by Prof. O. C. Marsh, recently delivered 
before the American Association for the Advance­
ment of Science, Nashville, Tenn. Prof. Marsh, 

THE FOSSIL FOREST OF THE YELLOW­
STONE NATIONAL PARK. By W. JI. Holmes. 
A very interesting and valuable paper descriptive 
of the remarkable " Volcanic 'l'ertiary" formations 
of the above region, 5,500 feet ill thickness. Illus­
trated by an engraving of the north face of Ame­
thyst mountain, 9,400 feet high, the river bed 6,700 ft. 
high, showing the position of tho mul titndes of an­
cient forest tree trnnks of gigantic size turned into 
stone, and now standing on the clill's, t ogetherwith 
many other interesting geological particulars. Con­
tained i ll SCIENTIFIC AMERICAN SUPPLEMENT, No. SO.  Price 10 cents. 

who is so widely known for his remarkable Western PROTOPLASM A PAPER REA Discoveries, especially of American Fossils, presents . . ' - . . D BE­
in this address a connected history of the dawn and fore �he British ASsoCl1!tlOn for the Advancement 
progress of Life in America as shown b y  the latest of SOience, by the PreSident, Prof. G • .J. Allman, 
deductions of Science, and donfirmed by his extra- M.D., F.,R.S., Ang. 20, 1879. Protoplasm in its most 
ordinary Geological Collections. This papor is fnll I g�nerahzed aspect. The reality of the " Bathy­
of fresh information, aud forms one of the most i bms." the famou.s Amreba. The Individuality of 
interesting and valuable eontributions to scienne ! the Cell. The SOCiety of Cells. The Uniformity of 
ever given to the public. , SUPPLEMENTS 90 and Protoplasm. The MyxomycetfB. Cell Multiplication. 
9 1 .  Tcn cents each. Rejuvenescence. The Egg a Typical Cell. The 

Clearage of the Egg. Formation of Plasmodia. 
Chloropbyl. No Dualism in Life. The fundamental 
differences in Protoplasm. Life a Property of 
Protoplasm. Is Thonght a Property of Protoplasm ? 
SUPPLEMENT, No. 1 9 1.  and 1 9 6 .  

PLANT AND ANIMAL LIFE.-BY PROF. 
A. R. Grote. A highly instructive and interesting 
!ecture, illustrated with 20 en.g·ravings, and givi>ng 
m a popular style a full expositIOn of the phenom­
ena of Life from its first manifestation in the verY 
lowest organisms up to it.s perfect development 
in man. Plants and animals made ant of the at­
mosphere. Life invariably associated with motion. 
The development of life. Protoplasm. Growth of 
plants and animals. Organisms that are neither 
plants nor animals. .illthalium . Difference be­
t:ween plants . and animals. Spontaneous genera­
bon. BathyblUs. Protammba. :Multiplication o f  
Fresh Water Ammba. Growth o f  Red Snow . 
Structure and g-rowth of BJ'yopsis. Description of 
EuglfBna. Eggs of the higher animals have first 
the Amreba form, and subseq uently divide like 
EuglfBna ; what the ultimate stage is to be, whether 
EuglfBn3, Amreba, fish ,  bird, dog, or man, not to 
be determined from the organic contents of the 
origin�l egg i t.self. Science in q.etecting the pro­
cess of evolutiOn asserts the umty of all Kature. 
n.-Cell formation. All eggs are but specialized 
cells. Development of the Sponge. Cell develop­
ment as it appears in the class of worms. Devel­
opment of the tape worm . The higher worms­
the Ascidians and their embryos and larvfB. Verte­
brates with no skull, nor brain, and no true heart · 
the Amphioxus and lamprey. Description of the 
Amphioxus. Origin and development of the ner­
vous system. The relative ranks of animal groups 
iufluenced by the forms assumed by species in their 
development. The Common Crab, its zrea and me­
galops stage. 'l'he 'foad and its transformations. Comparative structure of the legs of the toad and 
bird, and . the wing of the latter. Ancient birds 
with teeth. 'l'he succession of animals in goologic 
ageR. '.rhe more fossils we find, the more clearly 
the hist,?ry of the gradnal development of present 
speCies IS m ade ant. The differences now found 
between birds and reptiles at one time did not 
exist. Development of the brain. Evolntion of 
the horse. Evolutiou of man ; he passes in his 
embryology through chang-es in which he resembles 
all existing animals. Experiments in transform­
!ng �he lI'lexican Axolotl. The brain, the nerves, 
mstmct, and reason . No nerves, no mind. Dif­
ference between instinct and reason one of degree 
not of kind. SUPPLE�1ENT, 1 7 9 and 1 8 5 .  ' 

Archmo !ogy. 
PERUVIA N ANTIQUITIES. BY E. R. 
Heath, M.D., the most recent visitor to the home of 
tho Incas. An intensely interesting account of the 
Remarkable Ruins and Walls of the .Jequetepeqne 
Valley, Peru. The prisons of Pizarro and Atahu­
alpa. Description of the Wonderful Huacas, Or 
burial mounds, near Trnxillo. Accounts of the 
immense treasures of Gold that have been found 
in the Huacas . The immense Huacas, near Ancon 
and Passamayo, and the interesting relics found 
therein. The extensive mins of the Hnatica Val" 
ley, The Huaca of Pando. The Huaca of the Bell. 
Description of the Temples and Fortresses of the 
Hnatica Valley. The Huaca of Ocharan, the largest 
burial m ound in the valley, inclosing 117 acres. 
The great Inca Temple of the Sun, in the Valley of 
Lnrin, and its dimensions. 'l'he extensive ruins in 
the Canete Valley, and the interesting relics that 
have been discovered in them. The elIects of earth­
q uakes that ha ve taken place on the Peruvian coast. 
The extraordinary Masonry composing the wails, 
temples, houses, towers, etc., in the M ountain dis­
tricts. The wonderful Structures in the City of 
Cuzco. The Ruins on the Islands in I,ake Titicaca. 
Thelnotable Ruins at Chavin de Huanta, Corralones, 
Huaytar, Nazca, and Quelap. Half a Million Miles 
of Wonderful Stone 'Yall, averaging 3 to 4 feet 
high, and enough to encircle the globe ten times ! 
Who were the people that constructed this and the 
other wonders of Pern ? The Ancient Peruvian 
Records and what we learn from them. The geo­
l,?g:ie ehang�s t?at ha�e taken place in Peru ; the 
rlsmg and smkmg of ItS coast, and the several ris­
ings and sin kings of the Andes. Speculations as to 
whether a groat continent once occupied the pre­
sent site of the Atlantic. This valuable paper, by a 
well-known American ArchfBologist and a close 
and patient observer, contains much that is nelY, 
and is written in an exceedingly pleasant style. 
Contained in SCIENTIFIC Al\fERICAN SUPPLEMENT, No.6. 1 5 8  and 1 5 9.  Price 10 cents each. 

THE MEDICINAL USE OF ALCOHOL 
and its Dangers.--By .J D .  Crothers, M.D. Being 
Clinical Studies of t.he Histories and Early Causes 
of many Cases of Inebriet.y. \Vith Medical �'estimony 
and Remarks on several Remedies having Alcohol 
as a Base. Contained in SUPPLEMENT 1 4 � .  Price 
10 cents. 
THE ART OF PRESERVING THE EYE- by a Low Temperature. The Pathology of the 
sight.-Adapted from the French of Arthnr Cheva- Disease. An Explanation of the Black Vomit.. 
lier. Illustrated with 93 engravings. A plain, com- The Liver and Kidneys in Yellow Fever. Sum-

mary of the Ground thus far gone oyer. 'l'he prehensive Trcatise, explaining the Anatomy of Forms of YellolY Fever. The Symptoms of In­the Eye ; the Phenomena of Vision, and the Reflec- fiammatory YellolY Fover. The Malignant Type tion, Refraction, and Dispersion of Light ; tbe Oph- of the Disease. Tho Prognosis of the Disease. thalmoscope and its Use ; Diseases of the Eye, and Diagnosis of Yellow .b'ever. Treatment. No Spe-Treatment ; Long and Short Sight, with lnstruc- 'fi  f tI D'  0 1 tions ; Cataract and Astigmatism ; Manufacture of Cl c or 1e Isease. "UPPLEMENT, No. 90. 

Spectacles ; Colored Glasses and their Use ; Nnm- J�e" �'h�gni�
uA���UI;�n�l��;�n:�t{;;�;lu:�;r :lt���: bel' and Foci of Lenses and their Mountings ; Hy- matoid Arthritis, "  their Symptoms and 'l'reat­

giene of the Eye. Valnable Directions for all ; the ment. Hygiene of the Eye. Simple Home-treatment for TREATMENT OF Weak Eyes. Oare for the Eyes of Children and In- ORGANIC HEART 
fants. What Lamps should be Used. H ow to Disease. By William Pepper, M.D. A Clinical 
Bathe the Eye. Instructions to tbe Aged. Ex- Lectnre devoted to the eonsideration of the fol­
traction of 1<'oreign Bodies from the Eye. Eye- lowing topics : (1). Treatment of the Functional 
washes and their composition. Recipes for Eye- Embarrassment, embracing all the various kinds 
washes and Directions for their Applicat,ion. The of local Congestions and Effusions; (2) Treatment 
whole contained in SUPPLEMICNTS 1 2 5 ,  1 2 1 ,  1 30, of the Cardiac Distress; (3) Thp proper managem ent 
1 3 6, 1 3.9 , 1 42, 1 44, 1 4 7 .  Prico l0 cents each ; of the Heart Lesion itself. SUPPLElIIENT, No. 1 72. 
8 0  cents for the senes. RELATIONS OF DYSPEPSIA WITH 
OPEN AIR FOR CONSUMPTIVES. --BY Constitutional Disoases.-By Dr . .J. Comillon. Re­
H. B. White. Importance of Open Air for Disease. nmrkable Sympathy between the Stomach and 
Lessons of the Late War. Cold Air not injurious to other Organs. The Etiolog-ical Value of Dyspepsia 
Diseased Lungs. Consumption simply tho result of in Diathetic Diseases. Gastric Troubles a Deter­
Foul Air. Florida, and other Health Resorts. The mining Cause of Pulmonary Phthisis, with two 
Hawaiian Islands. Description of the Climate and Cases. Opinions of Bean, MM. lIerard and Cornit, 
its Wonderfully Salutary Effect, with cases of Con- Andral, M. Bouchardat, and others. Carcinoma of 
sumption Arrested there. SUPPLEMENT 1 0 7. Price the Stomach. Dyspepsia in Arthritic Disorders. 
10 cents. Dr"EeWa one of the first ViBceral Manifestations 

TREATMENT OF TYPHOID FEVER.-
of t e reic Diathesis, with Clinical Facts. Dyspep­
sia and Gout Alternate. Dyspepsia the Effeet of 

By Alfred L. I,oomis, M.D. How to Reduce the Rhenmatism. General Characteristics of Dyspep­
Temperature. How to sustain the Vital Power. Rias dependent on Diathesis and on certain Chronic 
How to maintain Nutrition, and Practical Direc- Diseases. A Dyspepsia being given, can we Diag­
tions on Diet. This important lecture, with nume- 110sticate the Diathesis or the Chronic Disease on 
rous additional Medical Essays on Lymph ; Hydro- which it Depends ? Abnormal Appetite of Diabetic 
phobia cured by Oxygen ; Chlortil H ydrate in scalds Patients . . Dyspepsia producing Nervons Disorders. 
and burns ; Brown-Sequard an N crve Disease ; The� JIow to Distinguish betwecn Idiopathic and Symp­
rapeutic Uses of Zinc Cyanide, etc. SUPPLEMENT tomatic Dyspepsia. Akoholic ])yspepsia. Con­
GO.  Price 10 cents. tained in SUPPLEMENT 1 3 3 .  With A NEW FORM 
MEDICAL PRESCRIPTIONS AND FOR, 
mulfB.-The following New Remedies, viz. :  Cosmo­
line Cream, Mistnra Antispasmodica, Elixir of 
Monobromated Camphor, ElIerveseing Carbonate 
of Iron, Emollient Glycerine Lotion, Podophyllin 
Pills. The following Standard FormulfB, determined 
by the Societe de Pharmacie of Paris for certain 
new preparations, with fnll directions for preparing 
Salicylic Acid, 'l'hymic Acid, Crystallized Aconitine, 
Ammonium Bromide, Apomorp1iia, Theine or Caf­
feine, Bibasic, Oalcium Phosphate, Sirnp of Cal­
cium Chlorhydrophosphate, Sirnp of Calcinm Lacto­
phosphate, Sirnp of Acid Calcium Phosphate, Glyce­
role of Calcium Saccharate, Liniment of Calcium 
Saccharates and other valnable items. FormnlfB, 
etc., as the following : Solution of Bromide of 
Arsenic, Analysis of Hide's Food, Ammoniated 
Tincture of Guaiacum in Infiamed Throat.s, Gargle 
for Sore Throat, How to cure a bad cold, Digestive 
Pastilles of Borivent, " Snlphur Pills," etc. Sup­
PLEMENT 7 5. Price 10 cents. 

LECTURES ON PARALYSIS AND CON-
vnlsions, as Effects of Organic Diseases of the BrallJ. 
By C. E. Brown-Seqnard, M . D .  Delivered at Belle­
vue Hospital Medical College, New York. Being 
reports of eight celebrated lectures of importanee 
and value. Contained in SUPPLICMENTS 1 0 1 , 1 02, 
1 03, 1 04, 1 09, 1 1 2, 1 1 9 ,  1 2 1 .  Price 10 cents 
each. 

01<' FmLD TOURNIQUET ; PLARTEH OF PAUlS 
SPLT�TS. Abstract of a Clinical Lectnre, by .John 
Croft, F.R.S., with How to Make and Use the Splints. 
and Useful Remarks ou Bixed Bandages. Also, aIlI 
article on the Progress of Nerve Snrg-ery, and a Bi­p�ggMcg����tch and<Portrait of William Ha:vey. 

NERVOUS EXHAUSTION.-BY GEO. M. 
neard, M.D. A ComprehensiYe treatise, giving the 
Literature of the Disease, and the following symp­
toms, with Valuable Remarks upon each : Tender­
hess of the Scalp, Spine, and the whole Body ; Gcne­
ral or Local Itching ; Abnormalities of the Secre­
tions ; Tenderness of the Teeth and Gums ' Vague 
Pains and Flying Neuralgias ; Flushing and Fidgeti­
ness ; Tremulous and Variable Pulse and Occasional 
Palpitations ; Sudden Giving Way of General or 
Special Functions ; Idiosyncrasies in Food, Medi­
cine, and External Irritants ; Sensitiveness to 
Chan!ies in the Weather,.i Beeling of Profound Ex­
haustion ; Desire for �timulants and Narcotics 
Ticklishness ; Insomnia N ervons Dyspepsia ; Par­
tial Failure "f Memory ; Sexual Exhaustion ; Defi­
cient :Mental Control : Seminal Emissions ; Changes 
in the Expression of Eyes and Countenance ; Men­
tal Depression with General Timidity ; Morbid Fear 
of Special Kinds ; Fear of Society ; Sick Headache ' 
Pain and Heaviness in the Head ; Disturbances of 
the Nerves and Organs of Special Sense ; MUSCfB 
Vo,itantes ; Noises in the Ears ; Localized Periphe­
ral Numbness aud HyperfBsthesia ; General and Lo­
cal Chills and Flashes of Heat ; Local Spasms of the 
Muscles : Suggestions for Treatment. Nervous 
Symptoms Interchangeable. The Periodical or 
Rhythmical Character of the Symptoms. Nervous 
EXl!austion 90m,Patible with Appearance of Perfect 
Healt? ThIS Disease to be Studied only in l'rivate 
PractICe. Treatment to be of Sedative and Tonic 
Ch�ra?ter. Applica.tion of Eleetricity ; Conn tel'­
IrntatlOn : the Coolmg Catheter, etc. Food and 
Medicine. Contained, with a Valuable Treatise on 
the Art of Preserving the Byesight, in SUPPLEMENTS 
1 3 5 , 1 3 6. Price 10 cents each : 20 cents for the 
two .  
HOT WATER TREAT:MENT. - SERVICE 

CATARRH.-BY DUDLEY S. REY _ of Dr. Frank H. Hamilton. Bellevue Hospital. Am-
pntation Obviated. Recovery from Gangrenous 

nolds, M.D. Character of the Disease. The Epi- Slough, etc. SUPPLEM}1N'r 1 1 7 . Price 10 cents. 
zootic as Catarrh . Acute, Chronic, and dry Catarrh. Also, in same number, valnable Medical Notes on 
Treatment, Appliances, etc. Additional su bjects, 13l00dless Tracheotomy, Cholera, Internal Fat, Dia­
as Milk Diet, Treatment of Uhenmat.bm, Hemov- betes, Death of M. Claude Bernard, Blne Bile, the 
ing Foreig-n Bodies from the Bve.  Is ConsUJ)1ption London Smallpox Epidemic, Fatal Laundry, Disin­
InocnlatlVe, etc. SUPPLE�lEN'l' 84.  l'rwe lO conts. fecting in Dublin. 

DEAFNESS-THE ORGAN OF HEAR­
ing in Health and Disease.- By W. S. Bowen, M.D. 
An essay on Cm'able and Preventable Deafness, 
describing the different components of the Organ 
of Hearing in Health, and entering' into a considera­
tion of those Diseases and conditions attended by 
loss of Hearing that are readily amenable to suc­
cessful treatment if attended to. A plain, practical 
paper, devoid of technicalities, and readily under­
stood by the general reader. SUPPLEMENT, No. 
1 66. The same nnmber contains an interesting 
paper all " Wax in the Ears," by William A. Ham" 
mond, M.D. 
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370 CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN' SUPPLEMENT. 

These papers may be had at THE SCIENTIFIC 
AMERICAN Office, New York. or may b(� oroered 
through any Booksell er or Newsdealers. In order­
ing, please be particular to specify the Num ber 
of the Supplement that contains the paper desired. 
Promptly sent by mail to any part of the world. 
�ce Ten Cents each Numoer. 

M ed i c i n e  a n d  Hyg i e n e .  

THE CARE O F  YOUNG CHILDREN . ­
This paper is of special interest t o  parents and 
others who have young children in charge. It is 
full of practical and valuable advice, which fol­
lowed will serve to prevent those diseases to which 
children are so liable in summer, and which are 
the causes of such grpat mortality among them. It 
points out the necessity of pure air for the child ; 
what kind of food should be given and what kinds 
avoided; how vurious dietetic preparations are to 
be made; when and how the child should be wean­
ed ; how and whcn it should be bathed; and how it 
should be clothed; and the best kinds of food to 
select for the growing child. SUPPLE�IENT, No. 
1 92. 

ERRORS IN DIET:-BY DR. WILSON, 
F.R.S. The Sufferings from Wrong Diet. How 
Nutrition and Economy can be eombined. Proper 
Diets for the Working Man, for Infants, and for 
Children. Best hours for Meals. Drinking- Tea and 
other Stimulants. SUPPLE�IENT 94. Price 10 BRONCHIAL ASTHMA.-A LECTURE 
cents. delivered at the Medical Society of London, by 
bYSPEPSIA.-BY DR. C. F. KUNZE. Jno. C.  Thorowgood, M. D., g-iving- the author's 
Rymptoms. Appetite Diminished. Stomaeh Diges- views as to the causes, complications, etl'ects of 
tion much slower than Normal. Constipation. elimatc upon and the proper treatment of the dis-
� Ch . C D ' ease, based on cases that have come under his own aymptoms in Children. romc ases. yspepsm oi>serYation. Contained in SCIENTIFIC AMERICAN as caused by too much Fo?d ! by Indigestibl.e.Food ;  SUPPLEMENT, No. 1 7 1 .  Price 10 cents. Tobe had by Gener.al Derangement . by Alt�red ComhtlOns of at this office and from all newsdealers. InnervatIOn. '1'reatment. NOUrIshment should be I ' 
Easil y  Digestible ; taken Little at a Time ; and Di- j gested !Jefo.T0 more IS taken. Nccessity 91' Few TRE ATMENT OF ULCERS WITH A and Plam DI.shes; Tre�tme!1t when Stomach ls Over. Saturated Solutiol1 of Chlorate of Potassium. By l0ll:ded. Aldmg G.astrI" Ju!ce. Treatment m Feb':lle '1'. M. Rochester, M. D. Full Description of Treat­DIseases . Contamed '0 SUPPLEMENT 1 29 . PrICe , ment with Explanation of Mode of Action of the 10 ccnts. ! Chlor�te of Potash, and record of fourteen success-
CATARRH.-BY DUDLEY S. REY- ,  [ul cases. SUPPJ,EMENT 1 5 5 .  Together with Perox­
nolds, M.D. Characte r o f the Disease. The Epi- ' ide of Hydrog-en in the Blood, Diarrhea in Children, 
zootic as Catarrh. Acute .  Ch" onic and Dry Catarrh. etc. PrICe 10 cent: .  
Treatment, Appliances, etc. Additional subjects, as Milk Diet, Treatment of Rheumatism. Removing Foreign Bodies from the Ey,·. [s Consumption In­
OCUlative. etc. SUPPLE�IE"liT 8 4 .  Price 10 cents. 

ON CHRONIC l\![ALARIAL POISONING. 

VASELINE IN P H A R M A C Y. - BY 
Nathan Rosenwasser, Ph.G. Properties, Recom­
mendations, and Uses of Vaseline, with Recipes for 
several Cerates and Ointments, as Vaseline Simple 
Cerate ; Resin Cerate ; Cerate of Extract of Cantha­
rides ; Pomatum Camphoratum ; Ointment of 
Iodine ; Citrinc Ointment ; Iodide of Iron Oint­
men t ; Ointment of Benzoin ; Ointment of Iodide 
of Sulphur ; Belladonna Ointment ; Ointment of 
Nitrate of Silver. SUPPLEMENT 1 5 3 .  'Vith several 
other Chemical and Pharmaceutical Articles. Price 
10 cents. 

B I L I O U S DISEASES. - WHAT ARE 
'l'hey, and why so Called ? By J. H. Nowlin, M. D. 
Many Bilious Diseases, so called, in which the Liver 
is not involved. A Protest against Quack Treat­
ment, etc. , and an attempt to Correct a Grave 
Popular Conception. SUPPLEMENT 1 52. Price 10 
ccnts. 

-By Alfred L. Loomis, M.D. A Hig-hlyInstructi>'e 
Clinical Lecture, delivered at the University Medi­
cal College, N. Y. According to Professor Loomis, 
the etl'ects of malarial poison are manifested in a 
surprising variety of fOrIns and symptoms ; so nu­
merous and varIOUS, in fact, that they cannot be 
tabulatM. They embrace enlargement of the 
spleen, neuralgias of ditl'erent forms, that may or 
may not be periodical ; dyspeptic troubles which 
cannot be relieved by dyspeptic remedies ; head­
aches that are often treated .is cerebral diseases ; 
confusions of mind ; staggering gaits ; loss of power 
in portions of the body ; impairment of mental fac­
nlties ; inability to do work of any kind ; not sick 
enough to g-o to bed, but too ill and habituany too 
tired to pC'rform anything that requires the least 
exertion ; shortness of breath ; rapid, weak, irregu- BALDN ESS.-BY GEORGE H. ROHE, lar pulse ; sleepless nights, etc. The infection ap-
pears to be far more widely spread than is common- M. D. A brief but highly useful paper, showing 
ly supposed ; and all who have ailments that fall the causes of Baldness. how Dandrutl' is produced, 
within the category here mentioned will do well to why the Hair falls off, with explanations of Kafosi's 
read this excellcnt lecture. SUPPLEMENT 1 02 .  Prompt and Etl'ectual Remedy and Recipe for the 
Price 10 cents. same ; tog-ether with Directions and General Ad-

vice for Preventing Baldness, Restoring and Pre­
THE GLANDULAR ORIGIN OF CON. servi'!g the Hair. This is one of the most Useful, 

. . - . j l'ractICal, and Valuable Papers concerning- the taglOus DI.seases.-Address by B. W. RIChardson, '1'reatment of Baldness ever published. Contained M.D., PreSident of the Samtary Congress, England, in SUPPLEMENT 1 6 1 .  Price ]O cents. presents the Latest Researches and Facts concern-
ing- the Origin of Diseases, such as Small-pox, 
Measles, Scarlet fever, Diphtheria, Typhns fever, 
Typhoid fever, Erysipelas, Hospital fever. Puerpe­
ral fever (or the fever which occurs to women in 
child·bed), Cholera, Yellow fever, Ague, Glanders, 
Boil and Carbuncle, Infections Ophthalmia, show­
inll that these diseases are caused by organic 
pOisons, how they are spread, aUfl how they may 
certainly be prevented. This is one of the most valu­
able, important, clear, and intercsting papers ever 
produced on this subject. SUPl>LE�IENTS 99 and 
1 00. Price lO cents each. 

ON THE CURE OF C ONSUMPTION. -
By .Tames H. Salisbury, M.D. The author, who has bcen trcating consumption successfully for the 
last twenty years, states that if the directions given 
in this paper are faithfully followed out and per­
sisted in, Consumption in all its stages becomes a 
curable disease . His method, which is berein 
given complete, embraces the drinks and food that 
arc to be used, the clothing· that should be worn, 
thc baths and exercise to be taken, directions as to 
meals, and the treatment, which includes prescrip­
tions for the medicine to be employed, and direc­
tions for taking. Contained in SCIENTIFIC AMERI­
CA:lI SUPPLE)IENT, No. 1 9 8 .  Price 10 cents. 

THE CONDITIONS OF HEALTH IN THE 
Infant-A leoture delivered at Jetl'erson Medical 
College, Philadelphia, by Wm. B. Atkinson, M.D. 
This lecture, upon a subject on which the books 
are almost completely silent, contains a .  careful 
study of the frame of the child in a healthy state, 
from its birth np to the time when it and its dis­
eases may no longer be regarded as peculiar, but 
as coming under the heading- of diseases of adult 
life . It treats of : The appearance and peculiar­
ities of the infant at the moment of its birtb ; its 
rapid rate of growth ; its weight ; average 
weig-ht of male and female infants ; the skin and 
its color, and its vascular nature ; the bones, 
their charachlristics ; the pulse of the new-born­
child ; the respiration at different ages ; the digest­
ive system ; the secretion of saliva and the period at 
which this oceurs ; the act of nursing ; the state of 
the bowels, and the pecularities of the urine ; the 
early development of the child's scnses; the breath, 
the tongue, the mouth, the lips, and the characters 
they should exhibit ; tho susceptibility of the in­
fant to pain ; the approach of first dentition ; 
change of food ; beginning of artieulation ;  loco­
motion . SUPPLEMENT, No. 1 6 3 .  

NOTES O F  HOSPITAL AND PRIVATE 
Practice in San Francisco. By H. Gibbons, Sr., 
M. D. Brief Heoords of Observation and Experi­
ence during eighteen years of Hospital Practice, 
treating of Pulmonary Consumption ; Cough and 
Night Sweats; HClllort'hage; Poods and Drillks for 
Consurnptives ; Malarial �iseases ; Intermittents ; 
'1'enacity of Intermittcnt Fever; Typhoid Fever ; 
Rheumatism and N curalp:ia; Disea�f's of the heart, 
and Jaundice. SUPPLEMENT, 19 3 . The same 
uumber contains articles on appearance of the 
Tong'ue in Disease; Aural Therapollties, and rl'reat_ 
mont of Strychnia Poisoning by Chloral Hydrate, 
Apomorphia, and Electric:ty. 

BURNS.-A CLINICAL LECTURE BY 
H . •  J. Levis, M.D. No class of injuries so often 
fatal as these. The varied charaeter of Burns and 
their classilication. The etl'ects following appli­
cation s  of heat during- different periods. Scald 
and its results. Effect of exposnre to the sun's 
rays not to be classed with burns. The two urgent 
demands to which attention should be directed 
when the patient is brought in. Treatment of the 
pain and of the shock. How the clothes should be 
removed and the blisters treated. Subsequent 
local treatment of the burned surface. The 
Remedies to be employed. Treatment of exten­
sive burns; how the dressings should be prepared. 
Carbolized oil, carbonate of soda, linseed oil and 
Vme-watCl', carbonate of lead and oil. How 
mortification is to be treated. How visceral com­
plications are to be guarded ag-ainst. Structural 
changes that are to be aided by plastic surgery. 
SUPPLE)IENT, No. 1 76 .  '1'he Shme number con­
tains an interesting article on the " Rashes that aTe Produced by Drug" '�n DaJy lise. "  

PEROXIDE OF HYDRO GEN IN THE 
mood. By John Day, M.D. Paper read before the 
Medical Society of Victoria. An attempt to Ex­
plain the Action of certain common Remedies. 
Condition of Oxygen in the Blood, with interesting 
Chemical Experiments. Peroxide of Hydrogen in 
the Fats of the Blood. Importance of Fat in the 
Animal Economy. How the \ 'oloring- Matter of the 
Blood produces an Important Chemical Change. 
Therapeutic Etl'ect of Fats and Oils, as Cod Liver 
Oil, Oil of Turpentine, common Resin, the Resin of 
Guaiacum, Myrrh, and Ether. SUPPLEMENT 15 5 .  
Together with Treatment o f  Ulcers with Clorate of 
Potassium, Diarrhea in Children, etc. Price 10 
cents. 

LOSS OF HAIR.-BY JNO. V. SHOE. 
MAKElt, M .D An excellent paper on a subject 
which is of interest and importancc to every one. 
It points out the peculiarities and characteristics 
of the hair as fOQnd in a state of health in men, 
women, and children, and Its variations according 
to climate and nationality ; how and why it be­
comes thin and gray, or falls out, and the means 
that should be taken to prevent it ; the proper at­
tention that it deserves , the remedies that should 
be used m various diseased conditions ; the cause 
of dandruff and its remedy, and advice as to the 
best lotions and washes to keep the hair and scalp 
in a healthy statc. Contamed lU SCIE"liTIFIC AMERI­
CAN SUPPLEMENT, No. 1 73 .  Price 10 cents. 

SOUND AND THE TELEPHONE.-BY 
Clarence J. Blake. A paper read before the British 
Soeiety of Telegraph Engincers. The Human 
Hearing Apparatus. Acoustical Experiments with 
the Human Ear Appamtus. How to Make Sound 
'1'racings. Delicacy of the Telephone Disk Move­
ment. An Examination into the Conditions of Ar­
ticulate Sound. Characteristic Curves for each 
Consonant, etc., etc. SFPPLEMENT No. 1 4 8. Price 
10 cents. 

Domest i c  E co n o m y ,  Agricu l t u re, 
H o rt i c u l t u re, E tc. T h e  F a r m .  

FARM LAW.-BY HON. EDMUND H. 
Bennett. This paper, which was read by the author 
before the State Board of Agriculture of Massa­
chusetts, is full of important information regard­
ing points of law not generally known, aI?-d Wit):! 
which not only farmers bnt every person III bUSI­
ness should be acquainted. It tells how to buy a 
farm or other property, how the deed should be 
drawn what constitutes farm boundaries, what a 
deed of a farm or property leg-ally includes, what 
rights the owner has in the roadway, what the �aw 
is in reo·ard to fences, the law as concerns the nn­
poundi�g of cattle, the farmer's liabilit.y f?� tres­
passes of his animals, the questIOn of Imblhty for 
and protection against dogs, the law in reg-ard to 
water rights and drainag-e, what constit'!-tes tres-I passing on the farm or property, the law m regard 

I to the ownership of frUlt hanging over the boun­
, dary line between two properties, or . over. roads. 
, About Hi,·ing Help-What tbe laborens entitled to 

if no bargain is made , what be forfeits by leaving 
before his time expires, etc . ;  laws on the subject. 
'L'heEmplO1Jer's Liabilitl/ tal' his Men-Illustrated by 
examples and w ith the legal aspects of each. About 
Pins-The liability of a hnnterwho fires a farmer's 
woods; the rig-ht of the farmer to burn brush, and 
how far he is respon.sible if fire is com.m,!-nicated t.o 
his neighbor's premises; how far he IS hable to hIS 
neighbor for damages arising fro,? fires tJ:1ro!1/l'h 
iightning or spontan.eous combustIOn, tJ.1f! habillty 
of railway compames for damages arlsmg from 
fires communicated by locomotives. WaysOre1' tile 
Parm-Various examples of rig·ht of way, and the 
laws on the subject. WaTranty of Seeds-The two 
phases of the question that are of special interest 
to farmers and others, and their legal aspect. By 
making himself thoroug-hly familiar with the var­
ious law points which are carefully and fully con­
sidered in this paper, all farmers and property 
owners will be prepared to save himself thousands 
of dollars in the way of lawyers' fees and the ex­
penses that often follow Jitig·ation. Contained in 
SCIENTIFIC A)IERICAN SUPPLEMENT, Nos. 1 66 and 
1 74. Price 10 cents. 

WHEAT C ULTURE.-BY MR. GIBSON, 
of Indianapolis. Wheat Growing in Iudiana. Bene­COLD WATER IN TYPHOID.-BY J. W. fits of Clover turned under. Probable advantage of 

Kibbee, IV!. D. An account of a peculiarly inter- Alkalies. Importance of Perfect Growth of fiitraw, 
esting case of typhoid and the author's method of and How to Obtain it. Burning the Straw on the 
treating it, and from the fortunate results of'which Field. How to Treat Poor Clay Soils. Bone Dust, 
he is led to the. conclusion that all morbid , and its Astonishing- Effect. Gypsum. Wheat Cul­
phenomena attendmg- fever of any name are di- I ture of Ne)\' York and Maryland. Demonstrated 
rectly due to excessive heat, and that the remOVal j Value of Analysis of Soils. Drainage. Selection of 
of the latter by water is a sure remedy. Contained Seed. Average Production per acre. Amount of 
in SCIENTIFIC AMERICAN SUPPLE!IE"liT, No. 1 7 1 .  Se€d per acre. Causes of Loss. SUPPLEMENT 1 5 5.  
Price 1 0  cents. To be had at this office, and from Together with Seeds and Seed-Planting. Price 10 
all ncwsdealel1l, cen1:6. 

A STUDY OF WHEAT. BY MRS. LOU FIG CULT URE AT THE NORTH-A 
paper of interest to all fruit culturIsts, pOinting out 
the fact that the Fig, although a tropical fruit, can 
be successfnlly grown in the Northern and Middle 
States ; that no crop will g-iYe so certuin and so 
large returns as this . and glYing practical directlons 
for planting-, pruning-, protecting. drying tbe fruit, 
and other information in reg-ard to the subject. 
SUPPLEMENT, 1 7 1 .  Price 10 cents. 

Read Stowell, of the Microscopical Laboratory of 
the University of Michigan. An article of sterling 
and permanent value, not only to millers, for whom 
it was more especially written, bnt to microsco· 
pists and scientists generally ; giving the botanical 
and natural history of wheat,an account of the weeds 
and,parasites that infest it,and minute account of the 
microscopical structure of the plant as worked out 
by the author herself. Describes the cellular struc­
ture of the stem ; its vascular bundles, spiral ves-
vels, pitted vessels, parenchymatous cells, and its NO'rES ON TOBACCO. - BY . W. K. 
e;Jidermis with stamata. The structure of the grains, Glover. An interesting history of • •  the weed " m 
its perlcarp or three fruit coats, its two seed coats, a condensed form, ano treated nnder tne followi ng 
its albumen! and its embryo. What is meant by the heading-s : Botanical Origin and Description. 
" bran." Tue hairs at the end of the grain, and the Cultivation. History Consumption. Revenue 
g-as that fills their central cavity. '1'he possibility Manufacture, etc. Procpss of making Cavendish, 
that mill explosions may be d,!e to the escape of Roll Tobl!-cco, Ciga,:s, �nd . SnuIY .. . Tobacco-l.eaf 
this gas. The canals and spiral vessels that arc AdulteratIOns. ApplicatIOn m MedICme. ChE-mlCal 
found in their fruit coat. The coloring matter of 'I' Composition. Use and Abuse. SUPPLEMENT. No. 
the seed-coat and its inliuence on the color of the 1 9 6 .  Price 10 cents. . 
Iiour. Directions for those who desire to make mi- _ 
croscopic examinations for themselv:es. The albu- PRUNING OF NEWLY-SET FRUIT men-the part of the wheat that IS of most mteres� T . C - . 
to millers ; its granular cells and walls of cellulose, rees, �Ith ,areful I:nstru<;:tion� �or C'!-ttmg Ba�k, 
and its starch cells. A diagrammatic view of the etc., With 3 IllustratIOns. Addltional mformatwn 
" bran " of wheat. Wheat grains as seen in cross- on new vegeta?,les, O�ehard Culture, etc. SUPPLE­
section. The microscopic appearance of starch of MENT 1 09 . Puce 10 cents. 
wheat, th.e ?omposition, mode Of formation, and THl<: PEACH TREE :  HOW TO PRUNE characteristICs of wheat and otner starch. The P 1 -B P f S T M' I 'th t ill 
text of this very instructive paper is illustrated I roper . y, y rO . 

" 
. aynan: WI wo us-

with 14 engravings after figures drawn by the tratwns. SUPPLEMEJST 29. PrlCC 10 cents. 
author from the microscope. Contained in SCIEN- CRANBERRY CULTURE. -BY A. K. TIFIC AMERICAN SUPPLEMENT, No£. 1 59 , 1 72, Gile, Me. Improved IVlethods of Harvesting-, Clean-1 7 8 . '  Price 10 cents. ' ing, Drying, and Sorting- Cranberries, securing the berries in Better Condition and at much less cost than by the old method. Most Favorable Soil and How to Plant. With excellent suggestions on keep­ing Eggs, the Cranberry as a Pot Plant, etc. SuP­

PLEMENT 1 0 1 .  Pricc '10 cents. 

THE 'CULTIV ATION' OF MUSHROOMS. 
One of the most comprehensive vapers ever pub­
lished on the subject of the artificml cultivation of 
this esculent ; giving an inloeresting account of the 
celeU\"1ted Mushroom Caves of Paris, their daily 
proQuction, and the estimated value of the harvest ; 
describing the cdible Mushroom or .. Champig­
non " both as regards its external appearance and 
its internal structure ; showing- how the mushroom 
spawn is to be obtained, how the materials are to 
be prepared, how the beds must be made and the 
spawn planted ; telling what additional care and 
precautions are necessary after planting- the spawn; 
pointing out the various places where Mushrooms 
maY be successfully raiSedj such as on shelyes, in 
tubs, and in the 1Ioor of ce lars, on shelves m sta­
bles, in special beds, or in melon frames in the open 
air, etc . Directions for gathering- the crop. What 
other species of fun"i are occasionally cultivated. 
Some of the }Iushro�om s  that are eaten in Russia. 
How the Mushroom is cultivated in Japan . By 
following- the exceedingly simple .direc!ions giv.en 
in the article, any one may prOVide himself With 
Mushrooms for his table a l l  the year round, and at 
but trifiing expens<;, or engage in the I?rofita.ble 0<;­
cupation of supplymg the market With thiS dell­
cacy. Illustrated with 8 engravings. Contained. in 
SCIEN'l'IFIq AMERICAN SUPPLEMENT, 1 7 8 .  PrICe 
10 cents, 

THE PHYLLOXERA. THE COMPLETE 
Life History of this curious and destructive insect, 
as worked out by Prof. C. V.  Riley in America and 
M. Balbiana in France. Illustrated with 10 engrav­
ing-s, showing all the phases of the insect from the 
egg to the perfect anima I. The two types-Radicola 
and Gallalcola-of the Phylloxera. The Vine Phyl­
loxera a polymorphic species. The sedentary fe­
males which live on the roots of the vine ; their 
immense numbers, and their subterranean travels 
from one vine to another. The change of certain 
sedentary females into winged, migratory females. 
'1'he deposition of eggs by the latter on the aerial 
parts of the vine. The sexed individuals that are 
hatched from these eggs. These individuals wing­
less and short lived ; they do not eat, but occupy 
themselves solely with reproduction. The female 
lays but a single egg, then dies. The agamic wing­
less female issuing from this egg again beg-ins the 
cycle of phylloxeric life. The problem to be solved 
in preventing- an invasion of the pest is to destroy 
the winter egg. The minute size of the latter and 
the ditl'erent methods that have been devised to 
discover and destroy it. Recipe for an approved 
msectieide, and how it is to be used. Resume of the 
life of the Phylloxera, by Prof. Riley. SUPPLEMENT, 
No. 1 6 7 .  Price 10 cents. . 

THE CATALPA TREE FOR ECONOMIC 
Planting.-By c. S. Sargent. Usefulness and Won, 
derful Durability of the Wood. The Catalpa for 
Railway Ties. Rapid Growing, and Frecdom from 
Insects. SUPPLElIrnNT 1 32. Price 10 cents. 

CULTIVATION OF PEANUTS.-WHERE 
the Peanut is Cultivated ; the Soil most favorable Dressing ; Manure i Kinds of Peanuts, etc. How to raise a successfUl crop. SUPPLEMENT 9 7 .  Price 10 cents. 

SMALL GREENHOUSES. DESCRIPTION 
Of Several Greenhouses, with Cost, Modcs of Hcat­
ing·, Ventilation , etc., with some Improvements. 
SUPPLEMENT 1 5 0 .  Also, Plant Feeding, a Model 
Farm in Normandy, French Forestry Experiment�, 
and Rain Water Cisterns. Price 10 cents. 

OUTWARD MARKS OF A GOOD COW. 
By Capt . . J ohn C. Morris, Pa. Carelessness in Breed­
ing-. How to Select for Breeding. Marks of the 
Handsome Cow. Care and Training' of the Heifer. 
Infallible Marks of Good .Milkers. Distinguishing 
Marks and Chara.cteristics of the " Bastard " and 
the " Bogus " Cow, etc. Contained, with useful 
RemarkS on Bee Culture, in SUPPLEMENT 1 3 5 . 
Price 10 cents. 
POINTS OF A GOOD HORSE. -BEING 
the Report of the Committee appointed by the New 
England Agricultural Society to decide upon Rules 
for Guidance of Judges of Horses. The Points of 
EXcPllence. Size, Color, Symmetry of Borly, Tlead 
and Neck, Eye and Ear, Feet and Limbs, fully de­scribed. Speed at the Trot and in Walking-, Style and Action, etc.,  with the percentage allowed for each quality. The Standard, Size and Speed for Matched Carriage Horses. Gents' Driving Horses, J!'amily Horses, Park or Phaeton Horses, etc. An . exoellent Guide in selecting animals. SUPPLEMENT 
1 0 3 .  Priee 10 cents. 
ON THE CARE OF HORSES.-BY PROF. 
Pritehard, R.V.S. Showing- the Proper Construction of Stables. Best Floor. Lig-hting and Ventilation. Hay-racks. Watering- and Feeding. Grooming and Exercise. Cracked Heels ; Lice ; Colic ; Mud Fever ; Wind Galls. Also, in same number, facts about im­proved Cow Stables. How to keep Cows clean and maintain Pure Air in Stables. Increased Cleanli­ness and Convenience with Less Labor. Contained 
in SUPPLEMENT 1 23 .  Price 10 cents. 
THE PERFECT HORSE AND HOW T O  
Measurc Him.-Being a description o f  the cele­brated ..  Kentueky Prince," with table of measures, and an illustrative diagram showing- the application of the System to an y horse. SUPPLE!IENT 29. Price 10 cents. 

PLOW EXHIBIT AT THE PARIS EX-
hibition. A comprehensive article, with 2± illustra­
tions, describing a g-reat variety of plows, many of 
them entirely new in this country. SUPPLEMENT 

HOW TO BUILD A G REENHOUSE. -DI- 1 64 .  Price 10 cents. 
rections and Dimensions, with eleven figures. Sup- THE HORSE'S MOT IONS SCIENTIFI­PLEMENT 1 4 1 .  Price 10 cents. cally Considered, with 22 figures, showing' the sev-
GRAPE CULTURE UNDER GLASS BY . eral positions of body and limb, assumed by the . - horse i n  walking and trotting. 'fhese engravings John Don, Foreman to Peter Henderson. Protection are made from instantaneous photographs, taken of thc Roots ; Pruning ; Destroying Insects ;  Giving by an Automatic Electro-photographic Apparatus, Air ; to Counteract Droug-ht, and all other Dircc- giving- truthful representations of the movements tions. SFPPLElIIENT 1 1 0. Price 10 cents. In the of the horse, which are at variance with the conven­same nnmber are articles on California Oaks in Cali- tional idea. Contained in SUPPLEMENT 1 5 8 .  Price foruia ; Asparagus Forcing in Paris ; Hybridization 10 cents. of the Monukka and Black Hamburgh Grapes ; WHEELBARROWS AT PARIS EXHIBI­Strawberries ; California Oaks. 
PLOWS OF ALL NATIONS AGRICUL tion of 1878. Wheelbarrows for carboys, baggage, . - • railroad stations, gardens ; excavating, dumping, tural Implements at French Exhibition from and tub barrows ; wood trucks, sack trucks, stone China, Spain, Italy, Denmark, Malaisia, and the t k ' .  t k bl t k I t Y colonies of Holland, with nine figures. The dis- c���J��ifIi���ni�� ;he��:;,;;,��e

a�J a �ri'� t��;;k. play of England, France, and the United States. Sh . S IE 1 6 5  Twe ty fi �v Wheeled Plows. Comparative Merits of English, own m . UPPJ,E� NT • n - ve eng.� -
Freneh. and American Plows. SUPPLElIlENTS 1 3 5

, 
ings. Price 10 cents. 

1 41. Ten cents cacho ' 
ARTIFICI ' L  INCUBATION DE SCRIP HORSE.SHOEING.-By D. E. SALMAN, "� .- - D. V. M. In this paper, which is of great practical tion of a very successful apparatus, which any one interest to every horse owner and horse-shoer, the can make ; 3 illustrations, with temperatnres and author shows that horse-shoeing, as it has been directions. SFPPLEMENT 54.  Price 10 cents. hitherto practiced in this (louutry, is responsible 
CHEAP GREENHOUSES AND HOW TO for a large proportion of the lamenesses with which 
Heat Them.-By Peter Henderson. How to obtain our horses ha,'e been afflicted; and he points out, 
Perfeet Draft. Excellent Plan for Furnace Con- by lit study of the physiology of the horse's foot, 
struction , etc., with two illustrations. SUPPLEMENT how shoeing should be properly performed and 
62. Price 10 cents. what errors should be avoided in the operation. 

CULTURE OF THE RASPBERRY. -A 
paper compiled by Abel F. Stevens, giving- a short 
history of the fruit; describing the species which 
are cultivated; telling how the soil should be pre­
pared, the vines planted and pruned and protected 
in winter, followed by a description of the varie­
ties best suited to climate" like that of New Eng­
land. SUPPLEbIENT, No. 192. 

CULTIVATION OF MEDICINAL PLANTS 
at Hitchin, Eng-land.-By E. M. Holmes, F.R.S. Full 
and Practical Directions for Cultivation of Laven­
der. A Disease of the Plant described. How to 
Plant and Propagate ; When to Harvest ; How to 
Distil the Oils. Directions for Cultivation of Bel­
ladonna, Hemloc

.
k, Squirting- Cucumber, and Hen­

bane. JlIaking Rcammony Resin from the Root. 
SUPPLEMENT 1 0 7 .  Price 10 cents. 
GARDENS.-BY PETER HENDERSON. 
lnstructions for the Cultivation of Rhubarb, Aspara­
gus, Cauliflower, Cabbage, Lettuce, Tomatoes, Peas, 
Beans, Beets, Onions, etc. ; Grapes, Strawberries, 
Raspberries, Blackberries, Currants, Gooseberries, 
etc. SUPPLEMENT 1 3 4 .  With articles on Dyna­
mite in Agriculture, Fodder, Corn, etc. Price 10 
cents. 

TRAINED FRillT TREES. - TWENTY­
eight Pleasing Mothods of Training at Paris Exhibi­
tion, each illustrated. How to g-et the Most Enjoy­
ment out of Gardening. How to Cover Unsightly Walls, etc. SUPPLEMENT 1 3 2 .  Price 10 cents. 

SUPPLEMENT, No. 1 74. 

A HOME-MADE HORSE POWER. -BY 
'Villiam R. Brooks. Shows how any farmer, w�th­
out the aid of a carpenter, may con�truct for hlm­
Relf with little tronble and but slig-�t expense, It 
horse power machine capable o� shelll,!g c orn, cpt­
ti no- feed, sawing wood, clearllng graIn, pUlllplng 
water churning, and perfol'ming numerouS other 
operations on the farm. Minute directions, illus­
trated with two eng-ravings. SUPPLEMENT, No. 
1 90. 

THE HORSE.-HIS QUALITIES AS 
shown by his limbs. By Richard Hugh Hilhouse.  
An articlc of great interest to all  horse owners, 
showing by means of diag-rams the correct po.se, 
and the faults of position, so frequently met With 
in combination in one and the same horse. By 
means of the key here g-iven, misshaped legs, mis­
placed feet, or bad action will be noted, and either 
counteracted or wholly avoided when mating 
since these deviations are the source of blemish 
and inflammation at the weakest points, and depre­
ciate ·the value of the hor5e. SUPPLEMENT, No.  
1 9 5 .  
ICE-HOUSE AND REFRIGERATOR.-
Dirctions and Dimensions for construction, with 
one illustration of cold house for presening fruit 
from season to season. The air IS kept dry and 
pure throughout tho year at a temperature of 34° 
to 36°. SUPPLEMENT 1 1 6. Price 10 eents. 

CHEMISTRY OF THE POTATO-VALUE ICE-HOUSE AND COLD ROO.�I. -BY R. of the Potato to the Starch JlIanufacturer and the G. Hatfield. With directionsfor constrllction. FOUF 
Stock Raiser. Testing Potatoes. Best Method of engravings. SUPPLEMENT 6 9 .  Price to cents. Cooking, .etc. Several other Chemical. EssaysbRs ICE AND ICE HOUSES HOW ' l'O MAKE the Alkalme and ·Boracic Lakes of Callfornia, e, . -
termination of Ammonia, the Action of Sea Water ice ponds ; amount of iee required, etc., and fll'l 
en Lead and Copper, Proceedings of Chpmical So- :  directions for building ice-house, with illustra�,  " 
cieties, etc. SUPPLEMENT 7 9 .  Price 10 cents. I plan. SUPPLEMEN'£ 5 5 .  Price 10 cents. 
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(JA'l'ALOGUE OF SOME OF 'l'HE VALUABLl<� PAPERS CON'l'AINED IN THE SCIEN'l'lI!'lC AMERICAN SUPPLEMEN'l' 37 1 
These8.apers may be had at THE "'SCIENTIFIC 

_I.MERI AN Office, New York, or may be ordered 
througb any Bookseller or Newsdealers. In order­
ing, please be particular to sRecify the Nu�ber 
of·the t up;)lement that eontams the paper deSIred. 
Promptly sent by mail to any part ')f th� world. 
Price Ten Cents each Number. 

JELLIES, JAMS, AND PRESERVES.-A 
valuable collection of approved recipes for mak­ing the following articles: Apple Jelly, Crab Apple Jelly, Quince Jelly, Raspberry Jelly. White Cur­
rant Jelly, Peach Jelly, Red Currant Jelly, Cherry 
Jelly, Gooseberry Jelly, Peach Marmalade, Rasp­berry Marmalade, Blackberry Marmalade, Quince Marmalade, Quince Cheese, Rhubarb and Orange Marmalade, Strawberry Marmalade and Jam. How 

D raw i ng. 

AIDS TO DRAWING. - A VALUABLE 
VORTEX MOTION.-BY PROF. O. REY-nolds.-A Lecture delivered at the Uoyal Institu­tion. New Principle of Fluid Motion, and Hnw Discovered. Characteristics of Smoke Rings. Ed­dies in 'Yater, etc. ,  and their :Mathematical Hela­tions. Nautical and other Applications. etc. , with Beautiful Experiments. SUPPI,EMEN1' 8 5 .  Price 
10 cents. 

D o m estl' c  E co n o m y, Agrl' c u l t u re ,  t o  preserve Quinces, Apples, Crab Apples, Musk­
melon, Cherries, Orange Peel, Lemon Peel, and 

H o rt i c u l t u re, E tc.  T h e  F a r m . Pine Apples. SUPPLEMENT, No. 1 9 6. 

Paper containing : (1) Engravings and Descriptions of the Construction and Use of the P ANTAG RAPH, for Accurately and Quickly Copying Drawings, Pho · tographs, Maps, Diagrams, etc., making the Copies larger or smaller or of the same size of the origi­nal. Any intelligent perso� may con�trnqt and use THE NEW GERMAN PATENT LAW _ the Pantagraph by followmg the d�re'?tIOns here . '. . 

FOOD PRODUCTS OF THE PARIS E;X:- ARTIFICIAL FRUIT ESSENCES-FOR-hibition . Soups and Tablets, Soup Balls, DrIed . II ' f ·t f 

given. (2) Also, Drawings and DescrIptIOn for the Bemg the Full Text of the. New Law for Paten1c�, Construction of the CAMERA LUCIDA, a Simple passed July 1st, 1877, covermg all the States of the and valuable little instrument for making draW- I German Empire. SUPPLEMENT 8 0 .  Price ] O  cents. ings direct from the object, and in Copying, En-Vegetables Prepared Beans Crrstallized and Dried mulm for makmg the fo owmg rm essences or 
Fruits, Dri�d Apple Sauce,'Dned Eggs, !1elatines, the use of Confectioners, Soda Water Vendors, etc. 
French Confectionary, Nougat, PnreLiconce, COffee Essence Of .. Apple, Pear, C herry" B!ack Cherry, 
Substitutes, Sugar Coffee, Chocolate. SUPPLEMENT Peach, APIlcOt, �Iums, Grape, Cmrant, Straw, 
1 5 1 Price 10 cents berry, Raspberry,Pmeapple, Melon, Orange,Lemon-

larging, or Dimini�hing Drawin�s, . Pho�ographs, THE POLICY OF PATENT LAWS. -BY ete. (3) Also, Drawmg.s and DescnptIOn of the CA- Frederic H. Betts. An able paper read before the MERA OBSCURA, a sImple, effective, and cheaply Social Science A�sociation at Saratoga Springs, �ade little instrume!lt, by which Land�capes, Dwel- 1879, in which the author, after reviewing the his­hngs, and oth,!r obJects may be ea.Ily dr�wn l?y tory and nature of Patents, the objections that have any person WIth accuracy, although unskIlled m been made to Patent Laws and the alleged annoy­d�wing . . (4) Also, TH� S){ETCHING FRAlVE, ances from them; ·and afte� showing the bf'llefi cial WIth Drawmgs and Descrlp�IOns for Cons�ructlOn ·effects of Patents on prices, the benefits of Laws on and Use. A .handy .contrlvance fo� ladles al,ld the subject, and how Patents. promote trade, u r!!'€s others for aSSIstance m outdoor drawmg, portraIt- that the teachings of experIence pronounce that nre, etc. (5) 41so, THE .RE¥LEC'J'ING DRA WI�G the Policy which has created, upheld, and liberal­BOARD. A SImple deVICe m WhICh the reflectIOn ized Patent laws is just and sound, and ought not from a pane of glass is made t? throw dow!' upon to be abandoned. Complete in Supplement, No. paper an image of the drawmg to be copl€d ; all 1 9 '2' .  10 cents 

• .  Blackberry, and Nectarine. SUPPLEMENT, No. 1 9 6. 
HOUSEHOLD ORNAMENTS.-BY GEO. 
M. Hopkins. A paper containing directions for the easy mannfacture of a great variety of beantifnl objects for the adonIment of the parlQr and the home, of wood, but finished in imitation of bronze ware, inclnding vases, urns, medallions, card re­ceivers, brackets, match safes, pictnre frames, and hnndreds of other articles. With 6 illustrations. 
SUPPLEMENT 7. Price 10 cents. 
CHEAP HOUSEHOLD ORNAMENT S.­
Bl Geo. M. Hopkins. Practical Directions. with 13 il,ustrations, for making numerous Ornamental Objects with the simplest Tools and Materials. 
SUPPLEMENT 1 1 2. Price 10 cents. 

F i s h  C u l t u re. 

100 CHOICE PRACTICAL RECEIPTS 
pertaining to matters of the Household, including various branches of Cookery. Invaluable to Housekeepers. Contained in SUPPLEMENT 164. 
Price 10 cents. 
CEMENTS. VALUABLE RECEIPTS FOR 
a great variety of eementsj applicable to aU of tM purposes of the Househo d and Shop, including Rubber Cement, ·Waterproof, Acid-proof, Fire.­proof, Aquarium, Hydraulic, and Battery Cements. Cement for paper boats, for metals, for china and glassware, for leather, rubber, and for cementing leather and rubber to m etals, glass, etc. Cements for wood, stone, etc. SUPPLEMENT 1 5 8 .  Price 10 cents. 

the operator has to do being to draw the outline . 
before him. (6) Also, THE TRANSPARENT THE S I NTIFIC AM ERICAN REFER DRAWING TABLE, showinjl how to construct a C E  -

A SHORT BIOGRAPHY OF THE MEN- HOW TO REMOVE STAINS AND HADE.N.;-By Prof. G. Browne Goode, U. S. �ish Spots from Linen, Cotton, Woolens, and Silk. Be­ComlI!Is�lOner. A paper read before the.Amencan ing a table of Specific Directions, showing how to AssoClatJpn for the AdYancement of SCIence, Au- proceQd in removing from each of the above kinds gust, 1879 . An essay full of mterest not only to of goods any stains of the following character, to the scientist b.u� to the genoral reader. The fish wit: Stains of Rugal', Glue, Blood, Albumen, Grease, here treated of IS known under at least 30 popular Varnish Oil, Paints, Stearinei Vegetable Colors, names in this country, and IS of great mdustrialim- Red Wi!te Fruit Stains, Red nk, Alizarine Ink, portance, n ot onl,v for the oil wh�ch .It yields, but Iron Rust; In k  made with Gal!s, Lime, Lye, AI1!:ali u.lso as a food,  bemg used as sueh m eIther a fresh Stains, Tannin, G reen Nut Stams, Coal 'I'ar Stams, or salted state, or m oil under the name of " sha- Wagon Grease, Acid Stains, etc. By means of this dines." The habits of the fish are somewhat valuable table of directions any person, by pro­anomalous, and very little has hitherto been known viding himself with a few simple chemicals, and or written about them . Contai ned lJl . SCIENTlFIC using them as directed, may �,!adily clean any A MERICAN SUPPLEMENT. N (;' 1 9 4 ,  PrICe 10 cents. species of the above goods, and If necessary set up .• ' a cleaning shop. This is one of the most conveni­

drawing board in which the light is thrown under ence Book , a bound book of 144 pa!!,es for 25 cents' 
and upward through the drawing, thus greatly fa- On receipt of 25 cents we send by mail, post-paid, cilitating the making of cO]lies of any drawing. (7) a copy of a handsome little bound volume, entitled 
Also THE PROPORTIONAL DIVIDERS ; being the SCIENTIFIC AMERICAN REFERENCE BOOK. con­a si,'uple instrument for enlarging or reducing taining 144 pages, illustrated with engravings, and drawings from one scale to another with Accuracy forming one of the cheapest and most valuable 
and Rapidity. (8) Also, THE PERSPECTIVE books of condensed reference ever printed. A mong 
RULER. A simple device for the Correct and Ra- its contents are : 
pid Drawing of the Perspective Lines in Drawing. 1. The' Oen8U8 of the United States, by States, Terri-The eonstruction of all these varions instruments t · C t· . � Ii h . t1 f th I'S I'llustrated with engravings, and accompanied by. ol'les, and oun ICS. >n u , s  owmg Ie  area 0 c - , several States. Also. ' ables oj Oities baving over plain, simple directions to enable any person at a 10,000 inhabitants. Compiled trom the Census. small cost to make and use them. This is the most 
Valuable Paper of the kind ever published. The 2. Table Of Occupations.-Showing the principal 00-whole contained in SUPPLEMENT 1 5 8 .  Price 10 cnpations 'of the people of the United StateR, and cents. the number of persons engaged in each occupation. Compiled from the last Censlls. 
MECHANICAL DRA WING.-BY PROF. 
c. W. MacCord, of the Stevens Institute of Technol­ogy. A series of new, original, and praetical lessons 
in Mechanical Drawing, accompamed by carcfully prepared examples for practice, with directions, all of simple and plain character, intended to enable any person, young or old, skilled or unskilled, to ac­quire the art of drawing. No expensive instruments 
are involved. Any person with slate or paper may rapidl,y learn. The series embodies the most abun­
dant Illustrations for all descriptions ,)f drawing, 
and forms the most valuable treatise upon the subject 
ever published, as well as the cheapest. The series is illustrated by upward of 4.,0 special engravings, and fonus a large quarto book of over one hundred pages, uniform in size with the SCIENTIFIC AMERI­
CAN. Price, stitched in paper, $2.50. Bound in hand­some stiff covers, $3.50. Sent by mail to anl' ad­dress on receipt of price. Address Munn & Co., Pub­lisher� Park Row, New York. Office of the SCIEN-

3. The Patent Laws of the United States in full. with Directions How to Obtain Patents, Offi cial Hules, Costs, etc. ;  1<'orms for Applications for Pa­tents and Caveats . Directions How to Introduc(; and Sell Inventions , Ji'orms for A ssignmcnt, in whole ami part ; Licenses , State, Town, COllnty, and Shop Rights ; Rig'hts of Employer and Em­ployes in respect to Inventions ; State Laws con­cerning Patents ; General Principles applicable to Infringements ; Synopsis of the Patent Laws of 1<'01'­eign Countries, Costs, Procedure. 

U sefu l Reci pes. 
CEMENTS.-R E CI P E S S E L E N T I C, 
Martin's, Keene's, Parian, Hydraulic, Portland, Sal Ammoniae, Shellac, Venice Cements, and Mastic, Malin Stone ; Artificial Stone, and Insoluble Glue i with Description and Uses of Lime, Gypsum, Rea 
Lead, etc. SUPPLE:llENT 1 3 3 .  Price 10 cents. 
USEFUL RECIPES FOR THE CONFEC-
tioner, the Baker, and \the Cook.-By .I. W. Parkin­son. Cream Cake, Doughnuts, Crumpets, Biscuit, Kisses. Apples a la Turque. Mead. Glair of Eggs. ,Ratafia de Framboises, Ratafia de Cerises, Raspberry ;and Currant Paste. To Color Sugar Sand. Cheese -Cake. Cocoanut Macaroons. Orange Slices. Ice Cream, Fruit Ices, Iced Souffle. Lady Fingers, White Bride Cake, Sugar for Crystal Work. Scol­
loped Clams. To Restore the Fragance of Oil of 
Lemons. Family Bread. Contained in SUPPLE�IENT 
] 3 G. Price 10.cents. 
FIFTY SIRUP RECIPES FOR HOUSE-
hold purposes, Mineral Waters, ete., to wit : Rimp'le Sirup, (2) Lemon Sirup. �fulberry Sirup, Vamlla Sirup, Vanilla Cream Sirup, (2) Cream Sirup, Ginger Sirup, Orange Sirup, (2) Pineapple Sirup, N,!ctar Sirup, Sherbet Sirup, Grape Sirup, Banana SIrup, 
(2) Coffee Sirup, Wild Cherry Sirup, Wintergreen Sirup, (2) Sarsaparilla Sirnp, �faple Sirup, (�) C�oco­late Sirup, Coffee Cream SIrup, AmbrOSIa SIrup, Hock and Claret Sirup; Solferino Sirup, Capsicum 
Sirup, Cherry Sirup, Strawberry Sirup, (2) Raspberry Sirup, Peach Sirup, Blackberry Sirup, Orgeat Sirup, Catawba Sirup, Milk Punch Sirup, Champagne Sirup, Sherry Cobbler Sirup, Excelsior Sirup, Fancy Sirup, Currant Sirup, Framboise Sirup, Maidenhair Sirup, Orange Flower Sirup, Cinnamon Sirup. How to make Sirups Frothy. ' 

Colognes for the Sick Room, by Geo. Leis. With recipes for the production of preparations that serve as pleasing perfumes, deodorizers, and cos­metic lotions. SUPPLEMENT '2' 7 .  Price 10 cents. 
PERFUMERY.-BY W. A. SAUNDERS, Pharmacist.-A valuable and practical paper upon the preparation of Perfume Extracts. WIth formulm for the preparation of the most prominent and popular Perfumes now on the market, directions for the preparation and compounding of the ingre­dients, etc. The Formulm here given embrace the preparation of the following Perfumes : Jockey Club, Moss Rose, White Rose, Victoria, Ess. Bouquet, Mnsk, Patchouly, Millefleur, Ylang Ylang, Spring Flowers, Wood Violets, West End, Tube­rose, Stephanotis, Rondeletia, New Mown Hay, Frangipanni, Clove Pink, Violet. Mignonette. SuP­
PLEMENT 65.  Price 10 cents. 
WATERl'ROOFING PAPER.-DESCRIP-
tion of Three Processes of Waterproofing Paper and Ligneous Tissues. By Daniel Felton, Man­chester, England. SUPPLEMENT 96. Price 10 cents. 
S mIl\IER BEVERAGES. - A COLLEC-
tion of over forty choice and valuable recipes for 
making various deliciolls summe.r beverages for 
domestic or restaurant use. The list embraces for­
mulas for making Lemonade, Orangeade, Currant 
Water, • Raspberry Water, Cherry 'Vater, SO.da 
Negus, Raspberry, Vineg'al', Champagne a la Mm­
ute, Ice Tea· or Coffee, Orgeat Beverage., Holland 
Beverage, Imitation Arrack Punch, Spamsh B�ver­
a!!,e Persian Beverage, German Beverag-e, Claret 
Bev'erage Narrallada, English Rumfu�tian, 'Vinter 
01' Summ�r Wost India 'l'ipples, Impenal Beverage, 
Milk Punch, Brandy Punch, Regent'� Punch, Glar­
et Punch, Prince Hegent·s Punch, BIshop, Hmdel­
berg Bishop, Prinoes' Punch, Cocoanut Beverage, 
Turkish Beverage, Ice Coffee Beverage\ClaretBev­
eraO'e Sherry Beverage, Gin Punch, Snerry Cob­
ble� Mint Julep, Mead or Honey Wine, West India 
ShrJ.b. Contained in SCIENTH'IC AMERICAN SUP­
PLE�[ENT, No. 1 92. Price 10 cents. 

CONFECTIONERY AT HOME .-EY 
Catherine Owen. Plain and practical directions for making' a number of fine French candies; the only apparatus needed to obtain perfect results being a brass saucepan, and a silver spoon and fork. This valuable collection embraces recipes for making Fondants, Panache Fondants, Choco­late Creams, Orange and Lemon Cream� and 
Roman Punch Drops. f'\UPPLE�IENT, No. 1119. 
�IISCELLANEOUS USEFUL RECIPES· A collection of about 40 valuable recipes for the Househofd, Workshop, and Laboratory. How to make SKeleton Leaves. How to Preserve Autumn Leaves. How to make Smooth and Rough Acade­my Board',. Fumigating Paper. Recipes tor Soluble Blue, Paste for Scrap Books, Babbitt Metal, and Fusible Metal . Phosphorescent Paint for Clock Dials, etc. How to make Gelatine Moulds fOr Plaster Casts. How. to Weld Horn. Recipes fOJ; Staining Horn Different Colors. Walnut Stain. How to Hendel' Cloth Fireproof and Waterproof. Moth and Roach Exterminator. To Color But­ter. To Remove Stains from Marble. To Re­move Mustiness from Casks. How to Make Sticky Fly Paper. Chemical Novelties. ReCipe for Ivo­rite or Artificial; Ivory. Artificial Fuel. New Colors. Colors from Cocoa. Method of Preparing the Dyt'stutf " Morine." A new Mineral Gum,:a Substitute for Gum Arabic. Contained in SCIENTI­
FIO A�IERICAN SUPPLEMENT, No.;1 5 9 .  The same number contains a valuable recipe for making a Superior Gum, and Directions for =Kceping Fruit. l'1'iue 10 cents. ' 

ent and valuable papers on the subject ever pub­lished. Contained in SUPPLEMENT 1 5 8 .  Price 10 cents. 
MISCELLANEOUS R E C E I P T S .-I N-
eluding Moth and Roach F.xtenuinator. Water­
proofing Cloth. Making Cloth Fireproof. Fumi­gating Paper. Coloring Butter. Phosphorescent Clock Dials. Academy Board, to Make. Staining 
and \Velding Horn. Stains, to remove from Marble. Skeleton Leavee, to Make. Walnut Stain. Soluble Blue. To Relieve Casks of M ustiness. Fusible Metals. Babbitt Metal, ete. In SUPPLEMENT 1 59 .  Price 10 cents. 

INKS.-A COLLECTION OF UPWARDS 
of 5 0  valuable recipes for making Inks of all kinds 
and for every purposc. 'l'he list embraces ; 'Vrit, ing Inks, such as BJack Ink, Aniline BJack Ink­Asiatic Black Ink ; Arnold's Writing Fluid, Green Ink, Blue Ink, Hed and Carmine Inks. White Ink ; Indelible Inks for marking linen and other textile fabrics ; Drawing and Illuminating Inks, such as G old Ink, Silver Ink, Carbon Ink, India Ink, Drawing Ink ; Marking Inks for marking packages of merchandise '1 Sympathetic Inks of all kinds and colors ; Japan nk ; Ink Powders ; Hausmann's Indestructible Ink ; Close's Indestructible Ink ; 
Shoemaker's Ink ; Stencil Inks ; Papyrograph Ink ; Inks for writin g on Zinc ; Inks for writing on Silver; Ink Erasers. In these recipE'S, which have all been gathered from standard a.uthorities, the materials 
given for making the inks are inexpensive and easily obtainable ; the directions are fr!!e from tec�­nicalities and the manipulations are SImple. Thls collection is invaluable. SUPPLEMENT, No. 1 5 7 .  
Price 10 cents. 

CLEANSING TISSUES WITH MINERAL 
Oils.-By M. Zaengerle. Practical Direction:; for 
Cleansing White Silk, White Woolen ArtICles, 
Velvets etc., Pure Wool Garments, and Woolen 
Articles of Deep Colors and :Mixed Tissues. These 
useful instructions, with Practical Papers on Argol 
Substitute, Fixing Indigo on Tissues, etc. SUPPLE­
MENT 82. Price 10 cents. 

HOW TO MAKE RUBBER HAND 
Stamps.-Practical directions. SUPPLEMENT 8 3 .  
Price 1 0  cents. 

T�� theE����nience of those who do not wish to purchase the entire series at once, we would state 
that these valuable Lessons in Mechanical Drawing 
may also be had in the separate numbers of SuP­
PLEMENT at 10 cents each. By ordering one or 
more numbers at a time, the learner in drawing 
may supply himsel� with fresh instructions as. fast as his practice reqmres. These iessons are publIshed 
successivelY iu SCIENTIFIC AMERICAN SUPPLE­
MENTS 1 , 2, 3 . 4 . 6, 8., 9, ] 2, 1 4. J 6, 1 8 ,  20, 
22, 24. 26. 2·S .  3 " , 3 2. 3 6. 3 7. 3 8 , 3 9. 40, 
4 1 ,  42, 43, 44, 4 5 , 4 6, 4 '2', 4 8 , 49, 5 0, 5 1 ,  
52,  5 3 , 54, 5 6 ,  5 8 ,  60, 62, 6 5 . 69, '74, '2' 8 ,  
8 4 . 9 1 , 9 ", 1 00, 1 0 1 ,  1 0 5 , 1 06, 10'2', 1 08, 
1 34, 1 4 1 , 1 '74 , 1 '2'6, 1 7 8 .  

4 .  The Ornamental Design Patent Law (full text) .­
Costs and Procedure for securing' Design Patents for Ornamental Productions, such as Designs for Tex­tile Fabrics, Patterns for 'Vood and Metal 'York, New Rhapes and Configurations of any article of 
Mannfactnre, Prints, Pictures, and Ornaments, to be printed, woven, stamped, cast, or otherwise ap­plied upon machinery, tools, goods, fabrics, manll­factures. 

5. The United States Trade-j![ark Law (full text) ­With Directions, Proceedings. and Exppnses for the Registration of Trade-Marks of every description. 
6. The Label Oopyright Law (full text).-With Di­rections, proceedin!!,s, and Cost of Registering' La­bels for Goods, Medicines, and Merchandise of all kinds. 
7. The General Oopyright Law of thc United States (full text), for securing Copyrights on �ooks, Pam­phlets, Charts, Maps, Photographs, . PICt1�res, . En­gravings, Works of Art, etc. 'Ylth DlrectlOns, Costs, etc. 
S. The Principal Mechanical M01Jements, Described and Illustrated by 150 small diagrams. of great ON THE PROGRESS OF AERONAUTICS. value to Inventors and Designers of Mechanism. �'An essay read before the Aeronautical Society of 9. The Modern Steam Engine .-With Eng-rm-ings Great Bntain by Frederick W. Brearey, Secretary showing all th e parts,  names, etc , and a brief his­of the Association. A useful and interesting paper. tory of the Invention and Progress of Steam Containing brief accounts of the most recent trials Power. of balloons having mechanical propelling attach-
10. Horse Pmver.-Rimple find plain r111es for Cal­ments. The required dimensions and best fonus E ·  d for (balloons with propelling machinery. Calcula- culating the Horse Power o f Steam ngmes an 

tions of the power exerted by birds in traveling Streams of Water. 
through the air, and their methods of action. 11. Knols.-Presenting engraving' of forty-eig-hs Calculations of the mechanical requisites for suc- different kinds of Rope Knots, with explanations at cessful aerial navigation, as indicated by the to tying. flight of birds. Report of balloon trials ��v- 12. Tables oj Weights and Mea8ul'es.- Tl'oy Weight; ing vertical screw propellers, made by the BrItIsh Apothecaries' W eight ; Avoirdupois, or Commf'r­War Office. Air naVIgation by " pushing " -bal- cial Weight ; French Weights ; United S�ates Stand­loons. Experimental trials of the Society's ap- ard ; Dry Measure ; Land Measure ; CUbIC Measure ; paratus for testing the Lifting Power of plane sur- Liquid Measure ; French Square Measure ; French faces when exposed to wind currents. Description Cnbic, or . Solid Me�sure ; Mef!surin.g Land .by and dimensions of Moys' steam Aerial Locomotivei Weight, WIth en!!'ravmg of a sectIOn of the Eng-hsh with an account of its practical trial at the Crysta and a section of the French rules, of equal lengths. Palace. DescriI?tion of Moys' remarkable self-lifting steam engmeand boiler, of one h�rse P?wer, 13. Valuable Tables. -1. Table of V �Iocity a:nd,  but weighing only thirteen pounds, WIth dlmen- Force of the Wind ; ? Table of the Sl?eClfic GraYlty sions, arrangement of the lifting fans, ctc. SUP- and Weight per CUbIC Foot and CUbIC Inch of the 

Decoratl' ve A rt .  PLE�IENT 5 0 .  Price 1 0  cents. principai substances used in th!" Ar�s ; 3 Table of 
the Heat-Conducting Power of VarIOus Metnls and 

ORNAl\IENTAL DESIGNS SUGGES R IGHT LINE I other Solids and Liquids ,  4. Table of the Min eral . - - HOW TO DRAW A ST A . .- Constituents absorbed or removcd from the, Soil , tions in Floral Design, by F. E. Hulme, F.S.A. By A. B. Kempe, B.A. WitJ:t 33 engravmgs. An per acre by different crops ; 5. Table of Steam SUPPLEMENTS 15 , 1 8 ,  34, 1 1 5 . Price 10 cents Important essay o� the seve,:al me?hanism� for I Pres.ures and Temperatures ;  �. Table .of the . Ef­each. drawing MathematICally StraIght Lmes. Dlrec- , fects of Heat upon v arious bodws, mcltmg- pomts, Directions for Making Cheap and Elegant House- tions for making- Simple Home-made I�struments etc. ; 7. Table of the Heat and Electrical Conduc­hold Ornarne.nts. SUPPL!pMENTS '7, 1 1 2 •. I�ita- for this purpo�e ; Bea.utiful MathematI:al Prob- tivity of various metals. tion of Inlmd Wood, WIth PractICal DIrectIOns. lems ; Geometncal PrlllCIples Involved , and full 14 Geometry in Brief as Applied to Practical SUPPLEMENT 1 0. Price 10 cents each. Description of all the most successf�l apparatus. p .' . W'th ' llustr�tions 6 C SUPPLEMENTS 84 8 5  86 8 7. PrICe 10 aents mposcs. I I . ' . .  Marble Clock. SUPPLEMENT 3 • Clock in ar- , each ' " 
15. Electrical BatterieS and Magnets.-Plam dn'ec-ton-pierre. SUPPLEMENT 99. Candlestick and • tions showing how any person ma�, at a cost Of a Candelabra. SUPPLEMENT 6 9 .  Vase, Clock, and 

M '  I . few cents make and pnt in operatIOn an effectIve Candelabrum, Style of Louis XIV. SUPPLEMENT I sce l a n e o u s .  Electricai Battery prepare and winll Electrical 6b"a!;,,�:��c6�����{s from a Shield. SUPPLE- SPRING MOTORS.-A SERIES OF VAL- i Ma!l'nets, n:'ake a 'L'�I!"graph, and perform a variety 
MENT 1 20. Silver Lamp Pendant. SUPPLEMENT uable papers illnstrating the ,latest methods of ap- ' of mterestlll.g electrICal experl;nents. . 4 5 .  Antique Marble Vase. SUPPLEMENT 9 8 .  Price plying springs for the propulswn of street cars and 16. Interest,.ng Illustrqted A?'tzcles.:-1. The Umted 
10 cents each. light road carriages. With plans and drawings of States, its area, prmClpal . dJl�lCnSlOn�, length of 

Carved Panel Ornamen1c� for Wood and Metal, for methods of constrnction and winding of the springs, coast, rivers, st.eam navI!!,atJOn, !mlw�ys, tele-
36 43 50 6 3  length and powerof snrings resistances, etc. Illus- graphs, with outlIne Map of the Umted titates. 2. Stove Doors, etc. SUPPLEMEW£S , , , ' trations and descriptions of methods for driving View of the Capitol at Washington, with dim en-8 1 , 8 Z .  Price 10 cents each. sewing machines and other light machinery by sions and brief history . . Vie,,:s of the Pa�ent .Office, DesigIIs for Lamp-posts. SUPPLEMENTS 4,  4 4, s ring power SUPPLEMENTS 46 4 '2' 4 8 , 5 0 .  in�erior a.nd ex�rior, dlm.en�IOns and brIef hIstory. 1 0 8 .  Iron Window Grilles. SUPPLEMENTS 44 , sP . 

10 
. h F rt ts f '  th ' . s VIews of promment bmldmgs and st.reets, New 60. Iron Railings, Gates, and Balconies. SUPPLE- Pnce cents cae . 0 y cen or e sene . York and Washington . Distinguished American MENTS '2' 0, 9 1 , 1 1 7 . Iron Stairs. SUPPLEMENT VE Inventors with portraits of Franklin, Whitney, 60. Price 10 cents each. LOCIPEDE CARRIAGES OF LIGHT Fulton, Wood, Blanchard, Winans, lVcCor:mick, Stone Monument, with Railing. SUPPLEMENT Construction.-Fast speed. Worked by hand cranks, Goodyear, Morse, Howe, Lyall, Eads, WIth blOgra-��Jm 

le
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S���L�m�T St!;�: �:'ts�y foot treadies. SUPPLEMENT 8 .  Price 10 phies and figures of their inventions. 
case, Jacobean Style. SUPPLEMENT 53 . Ceiling 17. Miscellaneous Injormation.-Force of l!1xpan�ion Orna nents in Carton-pierre, etc. SUPPLEMENTS 8 9, P A R I S EXHIBITION PRIZES, 1878. by Heat ; Small Steamboats. Proper Dunenf'l.ons 
1 06. Ceiling .o f  Boudoir'pPainted. SUPPLEMENT Full Official List of the Awards in the American of Engines, Boilers, Propellers, �oats. Incnbat)()�, 116. Designs for Fresco ainting-. SUPPLEMENT Department, enumerating Exhibits and Names and �'emperature of. To Make Traclll.g :raper ; ConstI-
102. Price 10 cents each.. Add f E h'b't 'th ki d f P . d tuents of Various Substances ; FrICtIOn, how pro-

Marqnetry O=aments. SUPPLEMENTS 66, 89, 
resses 0 x 1 1 01'S, WI n 0 nze awar - duced, and Rules for Calculation ; Specific H.eat ' "  e d  i n  each case. Contained i n  SUPPLEMEN�S 149, . L' . 1 S I d 136.  Old German CFWt. SUPPLEMENT 9 3 .  Ta- 1 . 0. Price 10 cents each. Explained ; Specific Gravity of IqnH s, 0 I s. 

Air, and G ases ; Gunpowder- Pressure, H�at, a�d pestry, Painted and oven. SUPPLEMENT '2' Ii .  Horse Power of ; Copying Ink! t o  make ; Heat, It� Price 10 cents each. . '  THE IDENTITY OF THE LINES OF mechanical equival�nt expl�med ; �0Ie�ule8 of Writing Table and Chairs. SUPPLEMENT' 43. In- Oxygen, with Bright Solar Lines, as shown in Pho- Matter size and motIOn explamed ; LIghtnmg and laid Card Table. SUPPLElIlENT 31. Bronze Flow- tographs taken with Increased Dispersion. A PI,lp;M- Lightning' Itod'.-valuable information ; Value of er-J,lot stand. SUPPLEMENT 5 5 .  The Table as an read by Prof. Henry Draper, before the Amer).qIln Drainage explained ; Amonnt of Power at present ObJect of Art, with 12 illustrations of the several Association for the Advancement of Soience. JM'lP- Yielded from Coal by best Engines ; . Sound, its styles. SUPPLEMENT 5 8 .  Carved Buffets. SUP- PLEMENT 1 94. Price 10 cents. . Velocity and Action ; Hquid Glues, ReCIpes.; Value PLEMENTS 6 7 ,  1 2 3 .  Chairs. SUPPLEMENTS 8 3 ,  o f  Brains ; Properties o f  Charcoal ; HClght of 92. Table, Style of Louis XIV. SUPPLEMENT '74. SCIENTIFIC AMERICAN SUPPLE. Waves ; Speed of Electrie Spark, etc. ;  Valuable Uprig-ht Piano. SUPPLEMENT 100. Harp. SUP- MENT . Any desired back number of the SCIEN- Recipes. PLEMENT 101. Price 10 cents each. 
TIFIO AMERICAN SUPPLEl\1EN� can be had at this THE SCIENTIFIC AMERICAN REFERF�CE Boo!", Sixteen Designs of Majolica Tiles. SUPPLEMENT office for 10 cents. price only 25 cents, may be had of News Agents III 10 1 .  OnIamental Designs for Seissors) Knives, all parts of the country, anll of the , undersigned. and Forks. SUPPLEMENT '2' '2' .  Gimma! Finger- INVALIDITY OF STATE LAWS CON- Sent by mail on receipt of the price. Rings. SUPPLEMENT 4 3 .  ModenI Italian and eerning the Sale of Patents.-All laws of State Le- All the above or any desired numbers Of . the French Jewelry. SUPPLEMENT ,104.  Coffee-pot . . t rf ·th th b bt d of Oxidized Silver. SUPPLEMENT 79.  Book Cov- gislatures that m any manner m e ere WI e SOIENTIFIC AMERICAN SUPPI,EMENT.can e o  all�e 

ers. SUPPJ,EMENT 91, 128. Price 10 cents each. free sale of Patent rights, such as the reqniring of through any Newsdealer, or at thiS Office. PrICe the agent or patentee to file eopies of patent, take 10 cents each. In ordering, please be particular. to Fence and House Trimmings, 29 Designs. SUP- licenses, procure certificates, comply with forms, or give the number of the SUPPLEMENT that contams PLEMENT 6 8 .  Price 10 cents. which release the payee of ordinary notes of hand the article desired. From one to three large Engravings, with a De- given for patents, have been declared unconstitu- Any desired nnmber of the SCIENTIFIC AMERIC� scription accompanying each of the above designs, tional and void by the United States Courts. All SUPPLEMENT will be sent postpaid to any part of the whole series being iJlustrated by about one hun- State judges, sheriffs or o�her State officials wh.o the world on receipt of 10 cents. Address MUNN & dred and sixty engravings. The designs are chosen nndertake to interfere WIth patentees or theIr Y k from ModenI, Medimva), and Aneient Sourees ; from agents in the free sale of patents, �ake themselves Co., New or . Germany, France, and Italy, ana iUmtrate all the liable to damal!'es and other pumshment. I?eci- M U N N  &. CO. , P u b l i s hers, leading Styles of Ornaniental Art. Price 10 cents sions of the Umted States Courts on these pomts. No. 37 PARK RO'N, NE'N YO RK. WI' each number.' I iUPPLEMENT 1l5 . Price 10 cents. 
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3'72 CA'rALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN 'l'HE SCIEN'l'IFiC AMERICAN SUPPLEMEN'l'. 

These papers may be had at THE SCIENTIFIC 
AMERICAN Office, New York, or may be ordered 
through any Bookseller or Newsdealers. In order­
ing, please be particular to specify the NUlllber 
of the Supplement that contains the paper desire,,_ 
Promptly sent by mail to any part of the world .. 
Price Ten Cents each Number. 

M i scel l a n eo u s .  

THE DRIVE WELL IN ENGLAND . -A 
Paper reaa before the Society of Eng., Lond., by 
Mr. Le Grand. Full Description of the Operations 
of Driving, and how all Contingencies are Met. The 
several Methods of Working. Details of all parts of 
the Apparatus and their Use, with fourteen figures. 
Purity and Cheapness of the Water .Supply from 
Drive Wells ; Usefulness of the Well m War. The 
Tube Well for Testing' Land for Water or Founda­
tions, and for Driving Iron Piles under Water. 
SUPPLEMENT 1 07'. Price 10 cents. 

STATE INSANE ASYLUM OF NEW JER, 
sey.--With Two Illustrations and Ground Plan. De·. 
tailed Description of one of the Best Constructed 
Public Institutions in the country, with particulars 
of the Best Apparatus and MethOds in usc for the 
Culinary Department, Ventilation and Warming, 
Lighting, and Laundry work. Also, Practical Hx­
perience in the Causes of Insanity, and Treatment. 
ilUPPLEMENT l l Qt Price 10 cents. 

MAGNETISM. -PRACTICAL EXPERI· ECONOMIC PLANTS IN JAMAICA. -
ments in Magnetism, with special reference to thc Success of Coffee. Cocoa, Sugar Cane, Pineapples, DemagnetizatioTl of Watches. By Alfred M .  Mayer : Cocoanut. The Best Kinds and Be,t Methods of With il5 illustrations. A very interesting and valu- Cultivation. Useful Timber Trces. What has been able paper, full of useful information concerning I done in raising Teak. Cultivation of :Medicinal 
Magnetism : embracing descriptions IUld instruc· < Plants .• Cinchonia, Hucalyptus, Jalap. SUPPLE­
tions for the performance of a large number of I MENT 8 5 . Also, in same number, Potato Culture, 
highly interesting and instructive experiments, I Clover, Hone, Manufacture, Superphosphates, etc. 
which any person may readily execute at borne or Price 10 cents. • 
elsewhere, with very little or no cost. Showing, SIGHT . ..,...THE INFLUENCE OF SCHOOL among other things, the nature and operation of SUGGESTIONS TO THE F ' RMER AND Life thereon.-By George Heuling, M.D. The magnetism, the direction of magnetic lines, how to ' "'- , 

alarming prevalence of short-sight among chil- make and use maguets, how to magnetize and de- the Grocer.-Eggs ;  Poultry Fertilizers ; A Test of 
drer'., and causes thereof. Structure of the Hye, magnetize iron and steel ; the laws of maguetie in- Potatoes \ Detection of Watered Lard ; Adultera­
and How it is Injured. Important Practical Sug- duction, with various remarkable experiments ; tion of Pepper ;  Green Hay ; Calculus in Horses ; 
g'estions on Forms of Desks and Seats, Color of convenient experiments to proye the, earth's mag- How to Soften Hard Water ; New Mash for Horses ; 
'Valls, Illumination, Method of Instruction, etc., to netism ; bow watches become magnetized and their Preservation of Butter, etc., with useful Honsehold 
prevent optical injury. Over, or Long Sight ; its time-keeping qualities become thereby injured, and Hints. SUPPLEMENT 5 3. Price 10 cents. 
Cause and Prevention. SUPPLEMENT 6 '7 . The how, by means of a small magnet, any watch may 
same number contains valuable essays and remarks be quickly demaguetized and rest'lred to its original AGRICULTURAL SUGGESTIONS. POT· 
on the suspension of Sewer Particles in the At- condition as a time-keeper. This ls one of the most ash in Agrioulture. Formulas for Fertilizcrs. Obli­mosphere; Treatment of Rheumatism ; Croton concise IUld.Jlractical papers on Magnetism ever gations to Commerce. Grape Culture. A Fruit Eva­Chloral in Whooping Cough ; Safe Administration published. The author is well known for his many porator. How to Hxterminate the White Daisy. 

TUB
' 

E WELLS FOR LARGE WATER of Chloroform, etc. Price 10 cents. original scientifIc investigations, and is at present Pork Raising. SUPPLEMENT 1 32.  Price 10 cents. 
Professor of PhYSics in the Stevens Institute. Supplies. By Robert Suteliff. Head before the Society HOW THE AIR PASSAGES ARE EX- Contained in SUPPLEMENTS 2 0 6  and 20 '7 . Price AGRICULTURAL S U G  G E S T  I ONS.­of Hngin"ers, Loudon. Favorable and Unfavorablll p' lored. By F. Seeger, M.D. Diagnosis of Disease of 10 cents each. Soils, Gravel, Chalk, Marls, Sand, Rocks, and Stones, fi How to keep Stalled Cattle clean. A simple plan 

and How to Deal with each. How Messrs. Allsopp the Larynx, with Description and two gures of the 
HOl\-IE.}!ADE TELESCOPE STANDS. _ that obviates the necessity of cleaning them. One 

& Sons obtain 60,000 galions of water per hour from Laryngoscope and the Rhinoscope, and Directions . . . illustration. Hop Culture in New York. Cost of Tube Wells. Messrs. Bass & Co. ; the Solway Hema- How tt? Use. The Wo!'ders of the. Vocal Organ and By T. l? SImonton.. A valuable pal?er, descriptIV{) Raising Potatoes. Suggestions for Winter St1'aw­
tite Iron Works ', Messrs. Truman, Hanbury II; the VOICe. SUPPLEMENT 1 08 . Price 10 cents. Also, of a slml?le, effectIVo, a,?-d economICal method .of . berries. To Destroy Chicken Lice. Influencc o f  
Buxton's Brewery ; Messrs. ,Varwick's Brewery ; in same number, Physiological Notes ; Near-SIght- constr.uctmg �n equatorIal telescope stand. 'V!th i Cold on Milk. Cheap Greenhouses. SUPPLEMENT 
the 'runncl Portland Cement Co., all of Hngland, edness. etc. three IllustratIOns to scale. SUPPLEMENT '78 . PrICe 1 05 . Price 10 cents. .. 
and their water supply. Mode of Sinking. How to ROTARY·LATERAL SPINAL CURVA- 10 cents. I obtain Water from Fine Sand. Five figures. SUP- ture.-By Prof. Lewis A. Sayre. Lec·ture delivered P A.INTING, VARNISHING, AND CLEAN· AGRICULTURAL AND HORTICULTU­PLEMENT 1 1 0. Price 10 cents. at the Bellevue Hospital, N .Y, Fott's Disease. Dr. ing of Cars.-A recent discussion before the Mastel' ral Subjects.-Sussex Cattle, 1 fig. New Method of Bannimr's Method. Broadhurst's Apparatus, and Car Painters' ASSOCiation. Hmbracing a series of Preserving Fodder without barns. Two illustra­MINE A00IDENTS, lIECHANICAL AP· I others. Judson .'s Meth.od. Ph!losophy �f Spinal PracticaI Questions,with Answers thereto by Practi- tions. Corn Rtorer and Hay. Birds and Gardens, 
pliances for use in case of Explosions, etc. By Chas. < Cu�vature. Self-extensIOu and Jts benefiCIal results cal Painters upon the above subject ; equally ap- with 1 fig. Barnyard Manure. Value of Cow Dung. 
Ha

. 
wksley and Edward B. Marten. A paper read ' as !Ilustrated by several cases. SUPPLrulENT 1 1 1 . plicable to the Painting and Varnishing of all kinds Cot�on Seed as Manure. Man,uri�l. Subs�nces. The 

before the Institution of lIIechanical Engineers. Prlce 10 cents. of Vehicles and other workS where durable and su- TulIp Tree. New Grapes. ] crtllizers III Gardens. 
Highteen illustrations of the most approved ap. CLUB.FOOT ,'. SPINAL CURVATUR'" .

, 
pcrior finish is desired. In this paper is shown : (1) Lime Dust. Low-headcd Trees. Liquid Grafting 

paratus for quickly discharg'Illg water from mines, .t'J The best method of cleaning cars, inside and out- Wax. SUPPLE.<IENT '70. Prico 10 cents. 
promptly restoring Ventilation, etc., namely: the Hip-joint Disease.-Lecture by Prof. L. A. Sayre at side, preparatory to varnishing. (2) 'Which will 
Pulsometer, the Steam Ejector, the Centrifugal, Bellevue Hospital, N. Y. Club-foot Treated by a wear longest, two coats of hard rubbing varnish AGRICULTURAL AND STOCK RAISING and other Pumps, combined Boiler. Hngine, and Air New, Painless Method. Several Cases deSCribed, and and one of wearing body, or onc coat of hard rub- Subjects. Kittatinny Blackberry.-By E. Williams. COlTlprc,sor ; Ail' LocI., and Portable WInding Gear. Success in Treatment. Useful Suggestions ior Ad- bing and two coats of wearing body ? (3) The best Cotswold Sheep, with one illustration. lI{ovable SUPPLEMENT 1 05 .  Price 10 cents. hesive Plaster. How to Dctect InCipient Hip-joint size for gilding and working easily. (4) Varnishing Sheep Shelter, with one figure. Poison for Red Spi-Disease. How to Distinguish between Hip-joint of head linings. (5) The best drier and best mix- der. Management of Turkeys. Subterranean For­NEW UNITED STATES GOV'T RULES Disease and Psoitis. Treatment. Also, Corrosive , ture for head linings. (6) The best and most eco- ests and Mesquite Thickets. The Tsetse • . SUPPLE­in respect to Boilers, Boiler Inspection, Stamping Sublimate in DentiStry) Mental Illusions, the Color nomical style or ornamentation for head linings. 

MENT 12 1 . 1'1'ico l0 conts. 
and Testing of Boiler Plates, Fire Apparatus, and of thc Retina, Insanity III the United States, Treat- (7) The best method of painting and finishing a car 
Boat Lowering Devices and Life Prcservers. In- ment of Paralysis of the Eye Muscles, Antiseptifl body. (8) The most economical and du!>a�le color 
structions to Inspectors, and Tests of Boiler Matc)- Dressings, N ear-sightedness. SUPPLEMENT 1 2�. for outside cars. (9) Tho best mede of pamtmg over 
rial are to be made and recorded. Reqnirements tn Price 10 cents. old paint. All containcd in ScrgNTlFIO AM:ERIOAN 

Construction of Boilers. The Law in full, with List TREATMENT OF THE DROWNED.- SUPPLEMENT 204. Price 10 cents. 
of approved Fire Hxtinguishing, Life Saving, and PAINT IN CONSTRUCTION BY ROB'T Boat-lowering Apparatus. SUPPLEMENT 1 1 3. 10 Simple Practical Directions, with engravings, show- . . 

ts ing how to manIpulate the bodies of persons talwn Grimshaw J.. C.E. Peculiarities and Chemical Consti-

BOILER INSPEOTION. RGLES OF THE 
cen • from the water, with a view to restore life by pro- tution of .Paris White, White Lead, Zinc White, Ba-ducing artificial breathing. These directions arc ryta White, Blonde, Antimony White, Iron Oxide, approved by various Health Boards, and are of Hed I,ed, Prussian Blue, Cobalt Blue, Smalt, Coal much value. SUPPLEMENT 2 0 1 .  Price 10 cents. Tar, Soluble Glass, Yellow Ocher, Raw Sienna, Ful­English Board of Trade. Instructions to Surveyors: Working Pressure for Cylindrical Shells of Boilers. Conditions and Factors of Safety. FormUla for Determination of Strength, etc. Also, CORROSION VI BOILEHS. Report to the French Steam Boiler Commission, by M. Hanet Clery, on the corrosion of boilers by sulphuric acid deposited by smoke. 
Full and instructive accounts of several explosions. 
SUPP�EMENT 1 04. Price 10 cents. 

ler's Earth, Lampblack, with Valuable Practical 
Hints. SUPPLEMENT 1 2 5 .  Price �O cents. 

CULTIVATION OF POTATOES . -·A RE· 
port of the results of a noyel contest by members 
of the Franklin (1I1a8s.) Farmers' Club to determine 
the J,argest Quantity of Po tatoes to be raised on a 
square rod of ground. The report gives the opera­
tions of ten different competitors, the kinds of fer­
tilizers used, the mode of cultivation, how the bugs 
were managed, etc. The highest yield was at tho 
rate of 488 bushels per acre. Contained in SUPPLE­
MENT 20 1 .  Price 10 cents. 

COVERED BARN YARD AND FARM Buildings.-Description a" d 4 illustrations of a Cov_ ered Homestead on a N orfollr (Hng. ) Farm. Direc­tions for Construction and Dimonsions. Also How tt? Cons�ruct a Covered Barn Yard, with engraving, dImenSIOns, etc. SUPPLEMENT 1 1 8 .  Price 10 cents. 
OFFICIAL SIGNAL RULES FOR VES. 
sels.-Hghts for Sea-goin!," Steamers ; for Towing' 
Steamers ; for steamers not sea-going ; for l\Iissis­
sippi steamers ; for sailing vessels. Steering Rules. 
Instructions in full for all vessels and boat s ;  and 
what the law requires in their management, and 
their equipment of lights, signals, fog horns, etc. 
Also, Raising of the Vanguard ; Prevention of 
Collisions at Sea ; improved Ship's Bridge ; Life 
Boats. etc .. etc. SUPPLEME:NT . 63 . Price 10 cents, 

DIGESTION AND DYSPEPSIA. - BY 
Charles Richet, M.D. An abstract of a recent im­
portant lecture by this eminent Prench physician ; 
being the outcome of a remarkable discussion which 
has for some time Fast been going on ameng the 
Medical Societies 0 Paris.' Among the questions 
discussed are : (1) The influence of the various ali­
mentary substances upon the secretion of the Gas­
tric Juice. (2) The infiuence of such substances 
upon the Secretion of Pepsin. (3) The digestibility 
of the various alimentary substances in daiiy use. 
The teachings and directions of Dr. Richet for the 
cure of dyspeptic troubles, as here presented, arc 
simple, and arc said to be attended by the happiest 
results. SUPPLEMENT 1 99. Price 10 cents. 

METHODS AND RULES FOR CHINA 
Painting.-A series of practical directions for the 
Ornamentation of Porcelain, Earthen, and China­
ware. Showing the requisite brushes, instruments, 
colors, and mode of operation ; how to make and 
transfer patterns ; how to succeed in producing ABORTION IN COWS.-BY L. FRANK. good work. SUPPLEMENT 1 9 9 .  Frice 10 cents. Causes ; Frosted and Blighted Food ; Violent Move­PROGRESS OF GAS MANUFACTURE. ments ; Lead, Aniline, and othor Poisons ; a Myste­
Presidential Address to North British Association of nous Infection, and Important Facts ; Bacteria. 
Gas Managers. History of Gas Lighting, and Pro- SUPPLEMENT 1 32.  Frice 10 cents. 

H. :M:. S. INFLEXIBLE.-LARGEST AND 

gress in Retorts. The Hydraulic Main ; Gas Con- PLOWS AT THE PARIS EXHIBITION densers ; Washers and Scrubbers ;  Gas Purification ; , ; . . 
Exhausters amI Governors ; Gas Holders ; Mains Plows and Ox-yokes of Java, Dutch Hast IndIa, 
and Service Pipes ; Hlectric vs. Gas Lighting. SUP- China, Spain, and Italy. The History of Plows. In­
PLEMENT 1 40. Price 10 cents. teresting Hemarks on tho Agriculture of China, In­dia. etc. SUPPLE..'l!ENT 1 3 5 .  
ENGLISH BICYCLES : SPEED TWENTY :t Iniles per hour ; 200 milos made in one day. Weight, I LIGHTIN G BY ELECTRICITY. BY 40 or 50 IllS. 8 illustrations. SUPPLEMENT '7 3 . , Robert Briggs, C.R The Lamps, Magneto-electrie 

Strongest Ironclad Afloat. The Armor and the 80 
ton Guns. Dimensions of tho vessel, Rig, and Ar­
mngcment of 'l.'urrets. The Ccllular Construction, 
Ventilating Apparatus, Boilers, Hngines, Pumps, 
Weights, and Cost, with ono Hiustration. Working 
of the Guns, and Armstrong's Hydraulic System for 
Turning the Turrets. SUPPLEM&Y£ 122.  Price 10 
cents. 

RTEEL ARMOR PLATES.-HfPORTANT· 
Trials of Steel and Compound Steel-and-Iron Plates. 
Sir Joseph Whitworth'.� Plate.q. The Armor of the 
!nflexiblc. SUPPLEMENT 1 1 2.  Price 10 cents. 

Price 10 cents. 'I Machines, and other apparatus now used at the . Railway Station at La Chapelle, Paris. Practical THE COAL TAR COLORS. -A LECTURE Running and Cost of the system ; Perfect IIlumina­
W AYS OF REMEMBERING. - BY J. before the Society of Arts, by George Jarmain. tion at half the cost of Gas, and other advantages. 
Mortimer Granville, M.D. A very interesting and Anili�e, Toluidine, Magenta, their Mannfacture. Pixii's, Sax�on's, Clarke's, .siemens and , Hal,'lke:s, 
valuable paper upon the Memory. ShOwing how · ChemICal ReactlOns, etc., fully treated. Instruc- Wheatstone s, Nollet s, AllIance, Holmes , WIlde S, 
we Hemember, and how the Memory may be I tiops and I,tecipes for Dyeing with the Aniline and . Gramme Magneto-Hlectric Mach�nes. The 
st('adily and surely Improved. Contained in SUP- Cnmson. VIOlet, Blues) Greens, Brown, Black, Yel- , Serrm and other Lamps. Jablochkoff s Candles. 
Pi'EMENT 203. Price 10 cents. low, .Picric Acid, ana Ponceau. Dyeing Mixed ' Experiments in Hlectric Illuminati0l!. Conta�ne{� in 

FabrICS of Cotton and Wool. Excellent suggestions SUPPLEMENTS 9 8 ,  99.  The Hlectnc Illummation 

CONSUMPTION. - TUBERCULAR CA­
choxia.-By Charles G. Polk, M. D. An important 
and valuable Faper, showing the nature, anatomy, 
and modes 0 origin of the above maladies. The 
most approved methods of diagnosiS. The most 
promising and successful modes of treatment, in­
cluding climates, diet. With accounts of the most 
approved Medical 'l'reatment and ]'ormulaJ there­
for. SUPPLEMENT 203 .  Price 10 cents. 

HINTS TO YOUNG MACHINE· TEND· to Dyers. SUPPLEMENT 6 S .  Price 10 cents. of M1IL Sautter & Lemonnier's Workshops, Paris, 
B Id P k P t· 1 . t with cost, and one illustration, in SUPPLEMENT 3 8 .  

WIRE ROPES FOR SHIPS' CABLES.­
By G. L. Abegg, A.J.N.A. Their Great Superiorit,)' to Chain Cables, in Security, Light Weight, Small Stowage, Facility in Handling, Value when Worn Out, etc., with the advantage that they can be used in 'l.'owing, and enable ships to carry an Anchor at the Stern. SUPPLEM&,:t' 1 32. Price 10 cents. 
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P�e���"g DETECTION OF ALCOHOL WHEN A description of Jablochkoff's Hleotric Candle. 
Machinery. Showing how to clean a Dandy ; how used as an Adulterant of the Essential Oils.-By Ed� SUPPLEMENTS 7' 8 .  1 0 8 .  Price 10 cents each. 
to make good e{jges ; to keep paper from crushing mund W. Davy, M.D. A New Test, with full Direc­
and worming ; to stop crimping ; together with ' tious for Applying. SUPPLEMENT 95 . .. Price 10 
many other valuable directions, hints, and sugges- cents. 

SUBMARINE F01'NDATIONS, BEING A 
Description, with dimf>nsions aud scale drawings of 
the apparatus employed at Polar Harbor, Austria. 
SUPPLEMENT 30. Price 10 cents. 

THE BALTUIORE WATERWORKS.� 

tions. SUPPLEMENT '79. Price 10 cents. 
PERFUMERY.-BY ALEX. B. LEVI, S P 0 N T A N  E 0 U S  COMBUSTION.-A Ph.G. Being reliable formulm for the production 

paper read before the Society of A rts. London, by of tlIe following Perfumes : Jasmin, Frangipanni, 
Chas 'V. Vincent, F.R.S. An able Ex!'osition, clear- Essence Bouquet, Ylang Ylang,_ Geranium, Night 
ly explaining the nature of Heat ; how it is pro- Blooming Cereus, Reliotr{)pe, Musk, White Rose, 
duced by disruption and by combustion ' how spon- New Mown Hay, 'Vest End, Violet, Patchouli, 
taneous combustion results ; effects of. fermenta- Jockey Club, Millefleurs, Tnberose, Cologue Water. 
tion ; spontaneous combustion of coal ; spontane- Contained ln SuPPLEMENT �02. Price 10 cents. 
ous combustion on ships ; how carbon spontane­
ously ignites ; Faraday's Interesting Experiments. 
SUPPLEMENT 8 1 .  Price 10 cents. ACTION OF SEA·WATER ON LEAD 

ILLUMINATION BY ELECTRICITY. BY 
J. Jarmin, de l' Academie des Sciences. How to Com­
pare the mectric Arch to the Sun. '1'he Electric 
Light Equal to the Sun. The Division of the Arch 
by the Alternative Currents of Le Roux. The 
Jablochkoff Candle. New and Remarkable Hxperi­
meni of Jal;llochkoff. The Condenser in Electric 
Illumination. The Perfect Light required to con­
tain all the Colors. Simple Methods of Preventing 
the Bluish effect of the Electric Light. No Heat 
from the Electric Light. The Noise from the 
mectric Light. Cost. Faults heretofore in Electric 
Lighting. How to produce General, or Diffused 
!lIumination. SUPPLEMENT 1 32. Price 10 cents. 

Particulars of a Tunnel Seven Miles I,ong Through 
Solid Hock. The New Stone Dam. The Old Water 
Supply and the New, with Three Profiles of the 

< Aqueduct. SCPPLEMENT 1 3 5 .  Price 10 cents. SIZING OF COTTON GOODS.-REA:Q 
before the Society of Arts, by W. Thompson, F.R.S. 

OAST IRON BllLDING FRON' TS AND A most .Full and Clear Description of the Procpss; 
embracmg : An account of the process of Weavmg, 

their Decoration.-By J. P. Putnam. The strength, I explaining the object and utility of Size. A table 
durability, non-combustibility, lightness, and econ_ .  of Sizing lIfixtures, in which arc enumerated tho omy of iron. Hight and wrong modes of decora, Substances used : 1, for giving Adhesive properties 
tion. Iron com hined with terra-cotta with excel- of Size ; 2. to give Weight and Body to the Yarn ; 
lent effect. SUPPLEMENT 1 00 .  Price 10 cents. 3, for Softening Size or Yarn ; and 4, for Preserv­

and Copper.-A paper read before the Manchester 
Literary and Philosophical Society by Wm. H. 
Watson, F.C.S .  Als� numerous chemical noteB. ' THE TRANSMISSION OF POWER BY 
SUPPLEMENT '79. PrICe 10 cents. I Electricity.-By N. S. Keith. Demonstrating the 
THE ENEMIES OF BOOKS THEIR NAT. ' possibility' of utilizing the power 0\ waterfalls, l. • etc., at long distances. Careful electrICal compu­ural History, their Ravages. How to Destroy Them. tiltions, descriptions of necessary apparatus, and The Cockroach, the Deathwatch, the Weevil, the cost. SUPPLEMENT 8 7' .  Price 10 cents. 

SPECTRUM ANALYSIS. BY PROF. 
Redwood. A highly interesting lecture, r�cently 
delivered before the Pharmaceutical SOCIety of 
Great Britain. Hxplaining the propagation of Light 
and the properties of Hther. Giving lengths of 
Light-waves and showing the cause of Refraction. 
The Theory of Color, and how the Spectrum is ac­
counted for. The characteristic Spectra of the sev­
eral Metals and the lI1ethod of Analyzing by the 
Spectrum . SUPPLEMENT '7 9 .  Price 10 ccnts. 

ing the Size from Mildew and Decomposition. 
Tests for thcse Substances, and Directions for Pre­
paring, so as to obtain tho results required. Pro­
portions of Sizing. Use of Flour in Size. Weighting 
Materials, China Clay, and its substitutes. " Soften­
ings," and Oils for Softening. Hast Winds and their 
effect. Glycerine, Grape Sugar, Mildew Preventives, 
and Tape Sizing. " Slashing," Packing, Damaged 
Goods, etc. SUPPLEMENT 80. Price 10 cents. 

JAPANESE ART MANUFACTURES. � 
tly Christopher Dresser, Ph.D., etc. Paper read be. 

CHEMICAL REAGENTS BY MAL VERN fore: Society of Arts. T.he Japanese Potter at Work. 
, .' . 'h . I I� CurlOus mode of Making Scarfs. How the Japan-

Tabby Moth, the Sugar :t:ouse, the Brazilian Tral'a, 
and their Larvoo, described and illustrated with 
twelve ligures. SUPP.LEMENT 1 3 8 .  Price 10 cents. 

THE NORWEGIAN LEMMING AND ITS 
Migration.-By w. Duppa Crotch, F.L.S. A highly 
interesting Description of the animali with an ac­
count of its astonishmg periodica Migrations 
westward into the Atlantic Ocean, whereby myriads 
of these creatures voluntarily drown. The Lem­
ming on its tra vels ; its numerous enemies, and its 
pngnacity. How it Lives in Winter under the 
Snow. Its Widespread Destructiveness. Probable 
Cause of these Suicidal Migrations. Singular Proof 
of the former existence of th.e sunken continent 
Atlantis. Also, in same SUPPLEMENT, the Intelli­
gence of Ants, ete, SUPPLE�IENT '7 5 . Price 10 
cents. 

ELECTRO.HARMONIC TELEGRAPHY. 
A. paper read before the American Hlectrical Society, Chicago, by P. h Pope. The Three Laws of the Pendulum explained. Vibrations of Chords, Bars, Plates, Membmnes, and Gases. Undulations upon Liquids. How the Laws of the Pendulum govern 
all Vibrations and Undulations. The Mutual ()@)n. vertibility of Vibrations and U"dulations. How to 
Graphically Delineaw Vibrations. What SOUlld is. 
THE PHONOGRAPH. - LECTURE BY 
Prof. J. W. S.  Arnold. What Sound is. Music and 
Noise. Const,,"ction of the Ear, and How we Hear. 
Vocal Sounds made Visible. The Lissajous Curves. 
Oonstruetion ' of the Phonograph, with ]1vo 
Figures. SUPPLEMENT 1 1 9. Price 10 cents. 

\\ .  Des. Importa,!ce of Purlty .m C emICa � . ese Print on Cloth. Japanese Process for Silk Or. agents . . Hnumera�IOn of ImpuntleR Detected 111 , namentation. Japanese "reaving. How Fine Ja, Ammem�m HydI.ate, Acetate, . Carbonate, and I panese FanR are made; Japanese Method of Making ChlorIde , An�moma Iron. Alum , Ammemum !?ul- Moulds for Ornamental Castings for Vessels. phate ; .Ayse'.llc Sal�s ; BarJUm.Ca�bonate, ChlorIde: ' hronzes, etc. Japanese Lacquer Manufacture. and Nltrat� , Cal�IUm Chlorld!" , Chrome Alum : Curious Method of Decorating Lacquer Work. The HydrocjllorIc ACId ; . :S;yqrOdIS?d�c Pho�phate , Love and Pursuit of the Beautiful in Japa.u. A very MagncsI�ll:' Sulphate , .NltrIC A?'d , PlumbIC Ace- entertaining, instructive, and comprehenslVe paper. tate ; lIfllllUm ; PotaSSIUm A'!tlmomate, Oxal�te, SUPPLEMENT 1 15 Price 10 cents. 

THE GEOLOGICAL ANTIQUITY 0]1 VORTEX MOTION.-BY PROF. O. REY. 
Flowers and Insects.-By J. E. Taylor, F.G.S. A nolds.-A Lecture dellycred at the Royal Institu, plain, comprehensive review of the subject, bring, tion. New Principle of Fluid Motion, and H ow Ing forward many instructive facts ; with six illug., Discovered. Characteristics of Smoke Rings, Hd­trations. The invariable correlation between in- < dies in Water, etc., and their Mathematical Rela­sects and flowers . .  How they are fossilized. Fossil tions. Nautical and other Applications, etc., with Botany. Geological Hvidences of Hvolution . Cor- Beautiful Experiments. SUPPLEMENT 8 5 .  Price 
re�pondence in the succession of Animal and 10 cents. 

Hydrate, and Sulphate ; Sodltlm Acetate ; StICk • 
Potassa ; Sodium Carbonate ; Sulphuric Acid ; EXPLO""''TTU' DUST A COMPREHEN Sheet Zinc ; with character of Im purities and Name O.l , -", . - � .  
of Manufacturer. SUPPLEMJ:;,,�, 9 8.  Price 10 cents. sive description of the Dangers from Dust in various 

Manufactures and the Cause of many Fires. How 
ARTIFIOIAL PRODUOTION OF HAIL· combustible substances can explode. ' Spontaneous C?mbustion' of Iron, Charcoal, and Lampblack in stones, Rain-drops, and Snow-fiakes, for the purpose , A,r. Flour Dust and Brewery Dust Fxplosions. of studying their Formation.-Abstract of Paper Explosions of Coal Dust in Mines. SUPPLEMENT read before the Manchester Literary an<l Philoso- 12 5 .  Price 10 cents. 

Vegetable life. Flowers necessary to Insects, and 
Insects necessary to Flowers. Insect� a nd Plants 
in the Devonian, the Switzerland Lias, the English 
Stonefield Slate, tho Tertiary Strata, the , Coal 
Measures, a Greenland and other formations. A 
Peculiar Aspect of Evolution. SUPPLEMENT 1 2 0. Price 10 cents. phical Society, by Prof. Osborne Reynolds, F.R.S. 

Two Figures. SUPPLEMENT 1 1 8 .  Price 10 cents. 
Also, in same number, the Divisibility of Gold, and 
Curious Facts in Gold Mining ;  Liquefaction of Hy-

HOW TO USE 'rHE C ARPENTER'S EVIDENCES OF THE AGE OF JOE.-
Square.-By John O'Connell, Millwright.· Over 40 By HenrYWoodward, F.R.S. An able and Instruc­engravings. An excellent Practical Treatise on the tive Essay, with five illustrations, enumerating the many Mathematical and Geometrieal uses of the present climatic variations, the Geological and drogen ; Gallium, etc. . 
common Square, and explaining the manner of other Proofs of the Glacial Epoch. Description of VEGETABLE COLORING MATTERS,� using the various scales marked thereon. Also, the Age of Ice as still seen in Greenland and upon 

Hxperiments proviug the necessity of light in de- directions how to find a circle equal in ar('a to two the Alps, etc. Migration s of Man and Animals 
velopiug the Colors of Plants. Chemieal Character given circles ; to lay off an octagon in a square ; to during climatic changes. A stonishing Volcani c 
of the Coloring Matters. Causes of Autumnal find the center of a circle with a square, and many Disturbances, and their bearing on Temperature. 
Tints. Construction of the Color Cells, etc. ; causes additional problems. Also, the application of the SUPPLEMENT '7 6 .  Price 10 cents. 
of Celor in Flowers. SUPPLEMENT 7G.  Price 10 Square to Roofing, Stair Building, etc. A valuable 
cents. and useful paper. SUPPLEMENTS 8 8 ,  89.  Price 

NEW DISTILLA TORY APPARATUS FOR 10 cents each ; 20 cents for the two. 

Pharmaceutical Purposes, Recovering Alco,hol, NEW PROCESS 1\:IPJLIN9-,-;-ITS ECON. 
Making Fuid Extract.':1 etc.-By Joseph !'. Hemmg- omy and General A!1optlOn. Prmc!ple of the Pro­
ton. Description anu One Cut of a Still that has cess. Its Parallels lll. the HungarIan . Process, Ilnd 
Proved Its SuperiQr Efficiency. SUPPLEM:ENT 1 1 0. the Montnre Hconomlque of France. .SUPPLEMENT 
l?rice 10 (lentil, . I l l. Price 10 cents. 

STRAW FOR FOBDER. BY PROF. G. C. 
Caldwell. Chemical Elements required by Animals. 
Relative Nntritive Value and Digestibility of vari­
ous articles of Fodder. Oat Straw sometimes bette!' 
than MeadOW Hay. Improving Straw by Slight 
Fermentation. Also, Directions for Grafting and 
!!aying Down Rluspberries. SUPPLEMENT 122. t'rtce lQ Qeuts. 

ZIRCONIA FOH THE OXY-HYDROGEN 
LIGHT.-By John C. Draper. '1'he Difficulties at­
mnding the use of the Calcium Light for projecting 
Magnified Representations upon a screen from the 
Microscope. The suecess obtained by tho substitu­
tion of a Zirconia Cylinder for the Calcium. What 
Zirconia is, and complete directions for preparing 
Cylinders. SUPPLE�{ENT 9 3 .  Price 10 cents. 
GRAPHICAL DETERMINATION OF 
the Volume and Surface of Bodies generated by 
Revolution.-By Walter G. Berg. Guldin's Hules, 
with Five Figures. SUPPLEMENT 1 08 . Price 10 
cents. 
EGYPTIAN OBELISKS AND .THEIR 
Relation to Chronology and Art. By Basil H. Cooper. 
A Lecture before the Soeiety of Arts, London. 
Egyptian Religious Ideas, and How the Form of the 
Obelisk expressed them. How the MonOliths were 
Quarried. Row they were Transported. Incredible 
Engineering Feats, The Hieroglyphics and their 
Wonderful Interpretation by the Rosetta Stone. In­
terpretation of ChrGnological Eras. SUPPI,EMENT 
1 1 9. Price 10 cents. ' 
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ROSE 'S MACH I N IST.  

THE C01IPLETE PRACTICAL MACHINIST : 
Embracing Lathe 'Vork, Vise Work! Drills and Drilling, 

Taps and Dies, Hardening and Tempering, the Making 
and Use of '1'ools, etc. ,  etc. By Joshua Rose . Illus­
trated by 130 engravings. In one Volume, 12mo, 376 
pages, Price $2 ,50, 

C O N T E N T S. 
OHAPTER I. LATH>] AND MACHI:"<E TOOLS.-Round­

Nosed Tools ; Squarc�Nosed Tools ; HoJding Tools ; Side 
Tools for Iron ; !Cront Tool for Brass \V ork : Side Tool for 

$titutifi t �mtrttau. 
N E W YO R K  B E LT I N C  A N D  P A C K � N C  C O M P'Y. 

The Oldest and Largest Manufacturers of the Original 
S O L I D  V U L C .A. N" :J: T E  

E M E R Y W H E E L S . 
All other kinds Imitations and Inferior. Our name is stamped in fuJi upon all Ollr 

standard llELTING, P A CKING, and HOSE. 
Address NEW YORH_ BELTING AND PACKING CO • •  

JOHN H. CHEEVER. Treas. NE\Y YORK. 

Brass Work. II.  CUTTING SPEED AND F"ED.-'l'ables of P},AYS ! PLA Y S !  PLAYS ! PLAYS. Cutting Speeds and Feeds ;  'rable for Steel ; Table for For Reading Clubs, for Amateur Theatricals, Temper­Wrought Iron j �fable for Cast Iron ; '.rable for Brass ; ance Plays, Drawing Room Plays, Fairy Plays, Ethiopian 'f;(�1e
K,!':�O�i'ifl�oOI 
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6g� t S. IV. SCHEW-CUTTING TOoLs.-Hand Chasing ; 'ro make 'l'heatricai .Jj'ace Preparations, JarJey's 'Vax Works, a Chaser ; To Calculate the Gear Wheels necessary to Wigs, Beard8, and Moustaches at reduced prices. Cos­eut a 'fhread in a LatlJe. V. GENERAL OBS}I�RVATIONS tumes, SCEnery, Charades. New catalogues sent free, ON LA'!'HE WOHK.-Lathe Dogs and Drivers ; Emery containing full directions and prices. �[6rl�;�d ����tr�

ri
l�l. 3ft�����b kgJ��T�����T��r�� SAl\IULL ]!'RE�CH & SON, 38 E. 14th Street, New Yor.r. 

N .Y. STE N C I l' O R KS , . 8 ?  N assa N Y  

Oranks ;  .TO Chuck a Orosshead ; Turning Pistons and . SEND 1 0  OENTS IN U .  S .  POSTAGE STAMPS FOR Rods ;  1>1ston RIngs ; Ball Turmng j Cone Plate for Bor- i Manual for Engineers and Steam Users by John W 
�fp��!���l�;�

e
diW�i��� t����1h� �u��trsg; 

a£�:�it6�� I IIill, M.E., to W _\1 . A. HARRIS, Providence, R . 1. . 
N IXON 'S COPY I N G  PAD . 

for Calculating the Width of Belts required for Trans- I 
mitting Diff�rent Numbers of Horse Power ; D)rections SPAHE THE CHOTON AND SAVE THE CU:-T. for Calculatmg the Number of Horse Power whIch a belt • 

b W 1 will Transmit, its Velocity and the Number of Square DrIVen or Tn e e1 s Inches in Contact with the Smallest Pulley being Known. 
¥�� J��ri?oiSY�i!��\v���g��!p��� 

;
Litt� g��i� � I furnished to large consumers of Croton and Ridgewood 

VIII. DHILLIXG I� THE L.+THg.-Half-Round Bits ; I Water. WM. D,ANDREW� & B�O., 235.Broad'."-ay, N.Y., 
Cutters ; Reamers ; Shell Rectmers. IX. BORING BARS. wbocontrol the patelltforGreen sAmerlCanDrlvenWell. 

(lEO. W. TIFFT. SONS & CO .. BUFFALO, N. Y., 
Specialties 4: to 40 H. P. Engines and BoiJers, Sugar Cool­
ing Wagons, Machinery, Steam Kettles, etc. 

-Small Boring Bars. X. LAP8.-Allowance for Shrink- ) ____________________________________________ � 
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· =· t �  Everybody Read Tbl"s! ing Wrought Iron j '1'0 Case Harden Cast Iron ; To � W Harden Malleable Iron ; ':ehe Crystallization of Wrought IIfII! • 
Iron j The Wear of Metal Surf�es : Annealing or SOften� ;1 == IIl!!l I 
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x
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W O HK.-ToOLs,-Oaliper. · 'l'he Square ; 'fhe Scribing : � ... =' Save $50.00 In the pu rchase of a Sewing Ma· 
Block ; Chipping ; Filing ; Ilmery Paper ; Tools for Scrap- ' =, :5  - chlne, or work a day among you r frlends, and iog �urfaces ; Vise Olamps ; Pening ; Fitting Brasses to i ., ": 00  PROCURE ONE FOR NOTHINC. their Boxes ; Fitti.ng Link "Moti'Jns ; Fitting Cylinders j , = � � 

t3r The Satu-rda1l Evening Post. published at 
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t�:ir ��c��� � � ::I Philadelphia, Pa. t is the oldest Llterou- Bnd 

Refitting Work by Shrinking it ; �o estimate the Weight := == � Family Paper tn America-now In Its 69tli year. of a Castin
i from the \Veight of the Pattern ; Grades � <� !If  .. ��tJ:d�a��t!�Ra�gu'itd�kllulb:g:&t��ifp�j���f;eg2 and Speeds or Emery -Wheels ; rrbreads of Gas or Steam (IJ � � • a year, and its publishers have determIned to 8

£
urc Pipes j Steam and Water JO�¥ ; ip Make S1(}ral Springs j i = ... � � ffi ::e�O:flu �!r�=l��;�hln��fedu���f�s.s lri �gj)�����ih�e

mle���:e Keys . ��\�
G
Mr�i�l�iG

CT
.:tA� i == =- 1Ii  � P order to do this we havcmade arrangementswith CHDJ��S AND MTLLING TOOLS. XVII. To CALCULATE I � � � 0 ¢i one of the largestmanuiacturers of Sewing Machines 

§�I�:P���';��_���:��'nrsU�1Ki-�;t��
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��A��?� I � ;- � � 0 in the world to furnish us with a large num&,)iof 

Steam Supply ; To Measure the Throw of an Eccentric. I ., � ,..= 0 r-. �ibf�LI3�l§��N�Y'A�IrIli}jjs at ;. 
XIX H S A SLIDE V AI Vli1 XX PUMPS .. E-I � fraotion above their actuat cost of proauo-
Suction �iin:�� ; EI!��ce Pumps ; Piston Pumps.-IKmi:' . �. � 'IJ P 1=1 tion. We have been able to make this 

We also publish I � =- ,.. 0 <Il UNPRECEDENTED ARRANGEMENT 
The Modern Practice of American lUachillists == ... =' � :=  by contracting for large numbers of Machines and 
�l��g�i��!�:.er�ind�Y E: 

P. �atson
: 

IHu�trate�2�nb == S' � ffi til �We�nt����ishh��thi�:Cte(t�:e�lhe;:�s��ds:�s��: 
A IUallual of the Hand Lathe. By E. p ,  Watson. =- =':: .... � ing for the POST at the actua cost to us, thus 

Illustrated by 78 engravings. 12mo, . . $1 .50 -. � � � � saving to our subscribers the enormous profits 
The above, or any of our Books, sent by mail, free of : � = � � �,����idethar��g�On;e�:��.la'i-nog�;��� �a������ 
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bTi::;��uI� OF PRACTICAL AND : == � r4 ...:I in which event it is necessa.ry for a l\:1:achine to pass 

SCI};NTIFIC BOOKS-96 pages. Svo-and other Catalogues, I = :::� � l1li1 ������ :1v���;..ned�r�fitthIlrIi;�������ti�E� sent free to any one who will furnish his address. a - � the Grover &- Bake1" Machines, old ideas have been discarded" and in accordanco with the progressive 
HENRY CAREY BAIRD & CO., � = ��iJi�i����it�f�f;����i;;:��!ffe,e�\Y�Slti���:����eiI�����1��tra�rl����glrt:!'fu���!n:t Industrial Publishers, Booksellers, and Importers, � � ..  $65. Each Machme IS fUrmshed complete, all having hi�hly polished blsek walnut top and box 810 WALNUT STREET, Philadelphia. 

(III>- " � cover that locks down, and the iron work is finished in blacl� and gold, with nickle slide. , '""" .. <") = . _____ .'OU::a. OFF'E::a.. _____ _ The New Domestic Bible.j a ""1 � On receipt of $16.00wewill mail, postage prepaid, a copy or the SaturdayE"eningPostfor one 
Thi 1 � � a�:�r�g:d�:��r:�!��f:t�����t�lt;te�X:ct��l:g;����fn ��:U�i:dS�rt!�fri��rc�dt����;:��::�e�� �uaJoS�d1�<g: �ol:� == office, and 'Prepay all ex�rcs8 ehn.�ge. to destination, thus delivering to you a choice family paper tb�e.is �a�e seg-ex- � .  �oI6?n��e:I�o ���dafr���ilt :a��ji:cSb&� �he �i�i�t�����l����� �s6�ut3� ��i�� 1!gl�t.°QU�rt!r, i�t�1br:�g�f ��; � Hemmer, Oil Can, Screw Driver. 1 dozen assorted Machine �eedles, a book of instructions, so that any 
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me Bible, History of = -= by registered letter! post Office money order, or draft on New York or Philadelphia, made payable to our llgious Denomina- o!'! ., order • .AQ\lre�� l\Il etter� to the PUBLISHERS SATURDAY EVENING POST, ions, History of the � '1> No. 726 Sansom Street, Phlladelphla, 1:»9. f:����Sb��:'� ����t� __ �� _______________________________________________________ ---------------------------

i�Rn�es�s�c��e�e�f 
the Bible, 100,000 mar� gina] references, Mar ... 

. �a:§:c�����c!leitao��: 
&':e�ts���iry�n�r� ��a�:�rilr:��2tl�ei�g?e��e�! work is sup3rbly bound In morrocco, massive anel, 
��l;;'�:��n����t��dw�;t:����!id����r::c 5Jc�: The plates alone cost $11,000. We warrant t to be 
-4 �ood as those sold for $15 in any bookstore. cial 
OWer t For special reasons we agree, upon the receipt of �1, 
����rst�:!e�S!�����1 ��:Uo��IJ3lf,i�������s:;lr��o:� 
f!a���, ���1t��ad,}1,}��nI�::��:�r�i���"anT1u��� i�}i; combination. and a big field for agents. This offer is good for 60 days ouI y. and may not appear again. 'Y" e �nd thr/}e co�sfor@2. 75. Money may be sent at our nsk lll a plam Ie r. Name th�f\V:.H<tJ:&T,np'hl:ge���sFenn. 

G • How to make Moneyrapidly and 

r� ln at once, trading in Grain and titock8. A 
"" perfected system of combinations, the 

result of years of experience, most 

St k valuable information for all, sent free. oe 
S

Old. reliable, e�tahlished Exchange. A 
competent busmess man as agent want­
ed in every county. Good pay. Address 'l'be Chicago Public Produce Exchange, Chicago, Ill. 

00, °1�c�fs�'il:�r:I��
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Patent SPOONS, KNIVESl.:and FORKS made of E'Fi���d����I��y eJn�����:lver 

WARRANTED TO LAST 15 YEARS ! . - - -
We will send by mail or express, prepaid, any of the following artIcles at prices named : 1 2  Tablespoons (ornamented) . . . . . . . . $ 1.50 
12 Teaspoons (ornamented) . . . . . . . . . . .  1 .00 
12 Table Forks (ornamented) . . . . . . . .  1 .. ,)0 6 Table Knives (halance handle) . . .  2.75 6 Tea Knives (balance handle). . . . . .  2.50 
1 !.f::!�

e
�rIf,�[�e<.?L!�i�����am;ii): dg 

1 Dinner Caster (ornamented) . . . . . . .. 00 
Tota! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 15.00 
Or Whole Set (51 pieees) $9.00 

All sums over $ 1 .00 should be sent in registered 
��1[T�l�·8S��VO�iCO.�M���N��f�;d. �c::;;: 

Baker Rotary Pressure Blower. 
(FORCED BLAST ) 

Warranted superior to any 
other. 

WILBRAHAM BROS. 
281S Frankford A.ve. 

PHILADELl'BIA 

�lVIOdel Engines. �!:A�!st��e!I!!g!.e!.
I .. ��� � Complete sets of Knee Swells, Walnut Case, warnt'd G � !:'ars, Stool & Book 898. 

- C A S  T) N G S Address Dan i e l  f. Beatty, Was h i n gton, New Jersey. �� =-:II 

New Pianos • •  '143 to $265. O?J Newspapersent Free. 

- =  . for makmg small P H 0 S P H 0 R B R O N  Z E Model steam En�ines 1 t�2 in. bore, 3 in. stroke, price, $4:; -
�:�� Wl;���
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: P U M P-RODS,  Machinists, 1\ 1  / ech�n�cs, & l\. If anufacturers ! 
You are lV_ rUInIng .LVi your mach'ry 

by using injurious compounds, falsely represented to be Natural Lubricating Oils ! Consumers can obtain from us pure West Va. Oils, guaranteed not to congeal in the coldest weather, in 2 gall. or 5 gaU. cans, or by single barrel. These oils are produced from our own wells ! Send for circular. E. W. STAPLES & CO . •  
Volcano • .  Wood Co., W. Va. 

� AND 

:!m/ 'A,h / i()/P S P R I N G  WI R E .  uho,?zno1- J(}10�. Apply to 
THE PHOSPHOR-BRONZE SM.ELTING 00., Limited 203S Washington Ave., Philadelphia, Pa. 

P H O N O C RAP H I C  COR N ET. 
The Latest and Greatest Musical W onder� 

The Phonographic Cornet is the latest invcntion in the musical tine. Tbe action 0", 
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the little crank on the side produces most exquisite music. The music-producers are> 
gennine first-class Organ needs. and the music itselfis like that of a first-class Organ 
.playod on the high notes, with the flute stops out. Any tune t/tat ever was wriUen can b� 

instantly played on the Phonographi.c Cornet, "lVithout any instruction or kno"lVIQ 
edge oC mnsic wh.;.t,tever by the operator. A little strip of pap�r in which the tune­
has been perforated, is placed in the instrument, and then simply turning the little handlOo 
·brings out the tune in a clear and extremely melodious manner. Selections of choice music 

accompany each " cornet." Any child can play this instrument j the music is very pleasingj all tho 
new tunes can be easily obtained, and no musical instrument in the world can provide more genuine 
entertainment, at home or in company, than the Phonographic Cornet. Anyone can play it, anc1 
produce the lat€st music in a maDner that will aurprise everyone. The instruments arc all stron!'t'ly 
and elegantly made of fancy woods, ebonized trimmings, lind silvered bolts. 'fhey are packed in. a 

neat case, with music strips, directions, &c .• &c., and sent by express to any address for $3 ; by regts_ 
'�red mail, prepaid, S8.80. Extra tunes, comprising all the latest popular music. are now ready. -� /' 

Address THE MASSACHUSETTs ORGAN CO., 43 Washington Street, Boston. Mass.------------- -- - ---- ------------

THE DRIVEN WELL. 
ur�"� :�g �e�li�7 l�:J;��

e
�lg�r ���

in
;stR1i�h�� American Drivf'n 'Veil Patent, leased by the year to responsihle parties. by 

W M .  D .  A N D R E W S  & B R O . ,  
�35 BROAD WAY, NEW YORK. 

Pond's Tools, 
En2,ill e  Lathes. Plall "r .. , Drills, &c. 

DAV ID  W. POND ,  Worcester, Mass. i FOR SALE.-One Woodworth Planer, Plane and (lroove 
i 24 inches wide. HARRIS & FLINT, Danbury. Oonn. 

B LA K E ' S  STO N E A N D  O R E  B R EAKE R  A N D  C R U S H E R .  
For breaking hard and brittle substances to any size. Endorsed by the leading Mining, 

Manufacturing, and Railrond eorporatioils in the United States and Foreign Countries. 
First Premium wherever exhibited. and hundreds of testimonials of the highest character. 

Indispensable for making hest McAdam Ro>tds, Ballasting of Railroads, Crnshlng the hardest 
Ores, Stone for Ooncrete, etc .. etc. p/:ices greatly reduced. 

Address BI,AKE CR USHER CO., Jliew Haven, Conn. 
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LOOSE  PULLEYS .  
R A DLEY'S gas More Good Points, 

::".,,;,.,��f;1\ Does 110re and Belter Work. 
Takes Less Power, 

Than any Hammer in the W["rl�. 
BRADLEY & COllPANY, 

SYRAOUSE, N.Y. 

A Second-hand Engine and Boiler, about one H. P. 
Must be in good repair and cheap . AddreEs, stating 
condition and price, JOHN GRAY, Attleboro, Muss. 
WANTED-SPOKE MACHINERY. SE�D BY Wl 10M 
made, and lowest cash price to 

E. POWELL, Chapinville. 'N. Y. 

SCRAP IRON AND OLD RAILS SUP-
plied, for cash. in quantities and of qualities to suit the 
American markets. by A. NORR-IN(l'l'ON & 00. , 34 Great 
:tve�.

elens, London, England. First-class references 

ICE�BOATS - THEIR CONSTRUCTION 
and nmnagement . With working drawings, details, and 
directions in full . Ifour engravings. showing mode of 
construction. Views of the two fastest jce�saning boats 
uSf'd on the Hudson river in winter . By H. A. Horsfall, 
M.E . Contained in SCIENTIFIC AME1;UCAN SUPPLE­
MENT, 1 . The same num�er als� contams the rules aI?-d 
regulations for the formation of Ice-boat clubs, the sall� 
iug and marlagement of ice-boats. Price 10 cents. 

ICE·BOAT WIlIFF. -FULL WORKING 
drawings and description, with dimensions of the model 
ice-yacht Whiff. the fastest yacht in the world . Ex­
hibited at the Centennial, by Irving Grinnell. With H 
illustrations. Contained in SCIE);lTH'IC A1 ¥H:RICA� SFP­
PI,EMENT 63. Price 10 cents. To be had at this office 
and at ali news stores . Any intelligent person, with 
the aid of the drawings and directions given in the 
above numbe-rs of the SUPPI,FI\:[}JiVT, may readily con­
struct a ftrst�class ice-boat, of any desired Size, at a 
small cost . 

To Electrr o -PlaterR. 
BArTa�����S�:���;?tt���k���n�!��� 
for Gold. Sliver. or Ni ckel Plating. 'fHOMAS HALL, 
Manufacturing Electrician, 19 Bloomfield Street, Boston, 
�lass . Illustrated Catalogue sent free. -------------------
BEATTY'S TOUR in EUROPE. 
ONLY 10 cents. Being a condensed history and travels 
h��riJb��'k �ri��;� ;��
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publisher, DANIKL F. BEATTY,Washington, New Jersey. 

Paris, . , l878 

Australia,1877 

Phila., . •  l876 

Santiago, l875 

Vienna, • 1873 

J . A . FAY & C O ' S  
WOOD WORIUNG MACHINERY 

was awarderl at the Paris Expositioll o\y("-r all compf't­
itors ' .. HE GOLJ) MJo]J)AL 010' I-IONOR. Also hlgh-­
estawarct at Phila. ,  8antiago. Austral Ia., and VIenna. It lS  
Ori&,i llul i n  Design" ShlllJ�e i l l  tJonsb'uetion, 

PerCeet in WorkDlan�hlp., Saves h,bor, 

.t:collotnizes lUIIlbt"I'" nnd IlIel"eaSes 

l.roduets oC the higltcliit, sh,ud-
3.'d ot� Excellence. 

,Railroad, Furniture, and Agricultural �mplem('nt Sh�ps, 
Planing M i l l tl ,  e tc . ,  e q u}pped at short. notice, :1nd the lO'Vi est 

cattn prices. Send for Clrculars. 

J. A. FAY & CO., Cincinnati,  Ohio, U. S. A. 

FiRE B R I C K .T I LE AND CLAY1�r� &�S;�IIt::1lI1 
RET()RTS ALL S H APES. �1@!\�A!'IIgI1\,�'1J� 
2 3  � ST. A B O V E  R A C E ,  P H I LA D E: Ll't H A .  

Shafts, PUllBYS, Han[BrS, Eic. 
Full assortment in store for immediate delivery. 

WM79
S.Eltfel�i��t�c���w York. 

© 1879 SCIENTIFIC AMERICAN, INC
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Inside Pa2"e. each inMel·tion • • •  ,. fi cellt� It line!. 
Back Page, each insertion · • • •  S1.00 a line. 

(About eight words to a.line.) 
/!'nqravings may head adver tisemems at the same r-ate per line, by measurement, as the utter press. Adver­

tisements must be received at publication oif.,ce (ts earty 
as Thursday morning to appear in next issue. 

pr The publishers of this paper guarantee to adver­
tisers a circulation of not less than 50,000 copies every 
week1 y issue . 

.T A lll E S  E C ll I, E S ,  General Machinist, Invent.or, and Maker of the 

,titutifi c ·· �tutricnu. t DECEMBER 6, 1 879. 
.Y. LLOYD HA IGD, 

STEAM PUMPS. 

MACH I N I S·TS' TOO LS. THE TAN ITE CO., 
. .  NEW ANI) IMPROVED PATTERNS. STROUDSBURG, PA. 

Send for new Illustrated catalogue. E M  E R Y W H  E: E LS A N D  C R I N 0 E R S Lathes, Planers , Drills, &0. ' LON:DO�_Ilst-: Andrews st., Holborn V1adnct,k C • •  
NEW HAVEN llIANV FAC·.'URING CO., L1VER ... 00L-42 The '1'emple, Dale St. 

1\lew Jlaven, Conn. 

A practical road machine. Indorsed 
by the medical profession as the most 
healthful of outdoor sports. It aug­
ments three-fold the locomotive power 
of any ordinary man. Send 30. stamp 
for 24 page c"talogue, with price list 
and full information. 

, R O CK D R I LLI NG M ACH I N ES 
A N D  

A I R  COMPRESSORS, 
MAN UFACTURED BY BUR lEICHRoCKORILl C O .  
SEND FOR PAMPHLET .  F ITCH B U RG MASS. 

Patent Quadruple Scrl'w POWl'!' Press 
For the usc of Printer�, Hosiery Manufacturers, 

and all others who desire great and H E N RY R. WORT H I NGTON,  uniform pressure . 

6COLUMBIA BICYCLE. 

THE PO PE M'F'G CO., 89 Summer Street, Boston, Mass. FRIE DMANN'S PATE N'l' 

.A. . - EJECTORS 2423 Lomb��tAi'�;�H�;il�;�elphia, Pa. 239 Broadwav, N .  Y. 
THE WORTHINGTON DUPLEX PUMPING ENGINES FOR 

�3 Water St., Boston. 

Goar Moldin[ without Pattorns 
Scott's Gear llloulding lUachines, 

AIR COMPRESSORS & ROCK DRILLS. 
DELAMATEH IRON WORKS, 

Boiler Makers, En�ine BUilders, 
a1� d  Founders, . 

FOOT OF W. 1 3th ST., North River, NEW YORK. 
E S T A B L I S H E D  1 8 4 1. 

THE PICTET 
ARTIFICIAL ICE COMPANY, Limited. 
Ice Machines to make from 20 pounds per hour to 00 tons 
per day. at S6 lJortlaudt St .• New York. F. O. Box 3083. 

SHAFTING, PULLEYS, HANGERS, ETC" 
of superior quality 'Jl�6�cRl�lt Jtb. �r,.�;r,IJ'ew York. 

BRADFOlI D M I L L  (;0. 
Successors t o  JM. Bradford & Co" 

French MAN:i;;h';I<EMi.'iistones, 
7,0 -Port,�bl,G Corn & Flour Mills, 

Sm u t  Machines, etc. 
Also, dea1erl'l in Boltinl! Cloths and 

General Mill Furntshings. 

Office & Factory, 158 W. 2d St. 
CINCINNATI. O. 

J. Jt. Stewart, Pres. W. R. Dunlap, Sec. 
STS SENT ON APPLICATION. 

IT PAY to1  to sell our Rubber Hand Printing Stamps . 
Circulars free; G. A. HARPER & BRO., Cleveland, O. 

Wal'ning.-The Process of H Elastic Transfet' Printing." 
J. M. Jacobs. having secured by assignment Letters 
Putont of tbe U. S. No. l05.SOO. for the process of " Elastic 
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o1fered in the market. as the same are direct infringe­
ments on his patent, and injunction will follow. In 
order that all shall test the merits of the improved 
Jacobs Patent IJithogram, the following reduced prices 
have been establtshed : Post, $1.50 ; Note. $3 ; Letter, $5 ; 
Lel!:"I;$7 ; Folio, $9. 50 impressions from one original 
wrlting. J. M. JACOBS, 3 Arch Street, Boston, Mass. 

BI;t�!'S' 
Liquid Paints, Roofing, Boiler Coverings, 

Steam Pac k i n g, S h eath i n gs, F i re proof Coat i r, gs, 
C e m e n t s ,  &c.  SEN"D FOR DESCRIPTIVE PRICE LIST, 

H . W .  J O H N S  M ' F'C CO . 87 MAIOEN LAN E , N .Y. 

Cigar Box Lumber, 
llIANHA()TUREO by o u r  NEW PATENT PRO()E �S. 

T h e  Best i n t h e  W o r l d .  
SPANISFI CEDAR. 

MAI-IOGAN Y. PO:J;>LAR. 
Also thin lUmber of all other kinds, J.R to ,. In., at corre­
�ponding prices. All qualities. Equal in all respects to 
any ma.de, and at prices much under any to be obtained 
outside of our establishment. Send for price list. 

HEO. W. READ & C O . ,  lS6 to 200 Lc,vis �treet. N. Y. 

GRISCOM & CO'� 

WATCHMAN 'S 

DRESSING MACHINE, 
POTT Il V I LLE , 
-,, __ ,---PA. 

I MPROVED 
Time Detector, with Safety Lock Attachment. Send fop 
circular to E. I.\\HAUSER, 212 Broadway, 1'. O. Box 2875. 
New York. Beware of buying infringing detectors. 

M i l l Stones and Corn M i lls .  

The attention of Architects, Engineers, and Builders 
Is called to th';.,¥jth'il'�l?j'l� f:im()�,,:rought 
It is believed that, were owners fully aware of the smaH 
difference in cost which now exists betwe�n iron and 
wood, the former, in many cases, would be adopted', 
thereby savin� inswrance and avoiding all risk of inter-

i�R��1;?0�:=�
iru��r:Ii�g��c:p�ri!tlon�ook of de� 

$1 0 to $1000 I Invested in Wall St. Stocks makes 
fortunes every month. Book sent 
free explaining everything. 

Address BAXTER & CO., Bankers, 7 Wan St., New York. jGOULIl'S HAND AND POWER PUlllPS 
- should be used by every household, factory, 

.:' t'aHroad, steamboat, or mine, and will give i, satisfaction. Theymake them for all purposes 
,I and u�es. Illustrated catalogues furnIshed 

�Rm'f��������· �il'i bG'8B l�§
e
�,iN'i)'tfJ: 

Factory, Seneca Falls, N. Y. Warehouse, 15 
Park 1'1. ,  N.Y, prInquVre !or Goulds' Pumps. 

�����. WtY:e��;2�:Pl��afe��W������&g;.c
on

-
ST�AM PUMPS-Duplex and Single Cylinder. 

Price list issued Jan. 1 ,  1879, 
with a' reduction exceed­

ing 30 per cent. 

fO RTU N l  O U I C K lY M I D  [ Are the cheapest and most effective machines II [ • in the market for 

WATER METERS. OIL METERS. 

T H E  S K I N N E R � ,. , O N A R Y E N G 1 N E S �  , 
-"C...2� PORTA B LS 0Ae o i CE R S  & G O V E fl N O Il S  

fJR£T CL.A S S & E cONO M I C A L  SK1NN £ 1t.  & WOOO ERi e . pl\. .  -=- S E E I !... L.U S T R AT E D  A C Y ERTI $ E' M  E N T  � 

HARTFO R D  
STEAM BOILER 

Inspection & Insuranoe 
C O M P A N Y .  

W .  B .  FRANKLIN,V. Pres' t .  J .  M .  ALLEN, Pres· t .  

J .  B .  P I E R C E ,  See 'y .  
._---

S E N D  FOR ILLUSTRATED CATALOGUE of Mathematical Instruments and Materials 
indispensable to Mi Ilwrights, Millers, MechaniCS, and 
Arti�ans. Address 

KAY & BRO .. Publishers, Springfield, Ohio. 
CENTENNIAL A N I)  PARIS llIEDALS. 

M ilson's }'riction Clutches a n d  :Elevators. 
YOLNEY �: �'TstW Im6'6�,

v
��0�fJ�����·�. 1., U. S. A. 

THE FORSTER-FIR­
MIN GOLD AND SILVER 
AMALGAMATING CO:V1P'Y 
of Norristown, Pa .. will grant 
state rights or licen�es on 
easy terms. 'fhis s y s t e m 
works up to assay, and re­
covers the mercury rapidly. 
Apply as above. 

Pyrometers For shOWing heat of 
Boiler Flues, Superheated s�ea�'5ft

s
;;�?s� ���8t Pipes, 

HENRY W. BULKLEY, Sole Manufacturer, 
149 Broadway, N_ Y_ 

Money has been made more rapidly within tbe last 
few months in Wall street than at any period since 
���est��t

e
s�

s
�E-:Of�WO���: ����v1r�!�i�i:��:err

all 

Personally appeared before me, George A. Payne, of 134 West 49th Street, New York city, to me known, and. on being duly sworn, says that on an investment of $25 placed with 'l'hatcher, Belmont & Co " bankers. and by them operated for a period of two week8, I had returned to me ty the said firm $972.53. 
(Signed) GEO . A . PAYN"E. 

state of New York, 1 
City and County of New York, 5 ss• 
Sworn before me this 22d September, 1879. 

J. B. NO"ES , Notary Public. 
91 Duane Street, N. Y. 

Thatcher, Belmont & Co .. accept subscribers on tbeir �����g�\1 ���h
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� Broad Street, New York. 

The fact that this shafting has i5 per cent. greater 
�1h

e
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h
u:e��������fu���j�tl��;l��Jf��l:c����i��r. We p,re alio the sole manufacturers of the CELEBRATED COLLI�S' PAT.C0l!PLIXG, and furnish Pulleys, Han'a,ers, 

:��jigit\�� �o"st approved 1b��S �r\';'l mML��''s, on 
Try Street, 2d and 3d A venue�, Pittsburg, Pa. 

190 S. Canal Street, Chicago, lll. 
� .stocks of this shafting in store and for sale by 

FULLER. DANA & FITZ, Boston, Mass. Geo. Place Jl>lachinery Agoncy:121 Chambers St .. N. Y, 
$ 7 7 a Month and expenses guaranteed to Agents. 

Outfit free. SHAW & Co., ArGUSTA, MAINE. 
WOOD ENGRAVING AT PROCESS RATES AND IN much less time. T. P. Donaldson, 31 Park Row. N. Y. 

Dead Stroke Power· Hammers 
are snperlor to all others for forging and die 
work. Over 500 now in use. Manufactured by 

PHIL IP  S .  JUSTICE, 
U North 5th Street, Philadelphia, Pa. 

Holly's Improved Water Works, 

Elcvatin� Water and Conveyin� LiQuids 
from Mines, Quarries, Ponds, Rivers,Wells, Wheel Pits ; 
for use in R. R. Water Stations, Factories, etc. They 
are splendidly · adapted for conveying liquids in Brew­
eries, Distilleries, Sugar Refineries, Paper .Mills, Tanner ... 
ies, Chemical Works, etc . .  Send for lIlus. catalogue to 

NATHAN & 
Sole Manufacturers, 

DREYFUS, 
NE W YORK. 

Printing Press 
cards labels &c. (Self-inker $5) 18 lar.'!er sizes 

old. Do your own ad-
of Me;�isdir,()�r:� 

\\' M .  A. HARRlli. 
PROVI DEN CE, · R .  I. (PARK S'l'REET), 

Six minutes walk West from &tatlon . . 

HARHi'S:conLi'Alser
EoN6INE 

With Hr::.�' 1li��e
¥�8�oI1'l�if.vementfl' 

SHEPARD'S CELEBRATED 
* � O  Screw C utt iUl! Foot Lathe. 
Foot aud PQwer Lathes, Drill Presses, 
�crtf�t'�l";;:.�a6h��S���d�:J:,
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artisans. 
H. J,. SHEPARD & COo, 

331, 333, 335. & 337 We.t Front Street. 
Cincinnnti, oh10. 

1 880 .  1 880 .  1880. 
Vtht J cteutific �mtticau 

FOR 18�O. 
T HIRTY-FIFTH YEAR. 

VOLUME XLII. NEW SERIES. A GOOD PLAN.. Combining and opera�ing many orders i n  
one vast s u m  has every advantage of greatest capital, w i th 

. best skillful management. Large protlts divided pro rata, 
on investments of $25 to $10,000. Circular, with full 
explanations how all can succeed tn stock dealings, 

mailed free. LA. WHENCE k CO., 55 Exchange Place, New York. 

SHAFTING, PULLEYS, HANGERS, etc. 

Direct Pumping Plan. Combines, . with other advan­tages, over older syst.ems, the following : 1. Secures by variable pressure a more reliable water supply foJ:' all 
¥6'Jl'.i'�'ii'tena;;:c�
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c
g;'! The publishers of the SCIENTIFIC AMERICAN beg 

use of Holly's Improved Pumping Machinery. 5. Af- to announce that on the Third day of January, 18S0, a 
fords the. best fire protection in the world. 6 . . Largely . new volume will be commenced. It will continue to be 

a snecialty. Send for Price List to 
A. & F. BROWN, 57-61 Lewis Street, 1<ewYork. 

reduces lnsurance risks and premiums. 7. Dlspenses I . 
with fire engines, in whole or in part. 8. Reduces fire tbe aIm of the publishers to render the contents of the 
-department expenses. ]<'01' information by descrlptive new volume as attractivA and useful as any of Its pam]Jhl,,-t� or otherwise, address the . predecessors HO.lili Y MANUFACTURING CO., Lockport, N. Y. . 

DIES FOR EVE R Y  P URPOSE. Only $3.20 a Yenr ineludingPostnge. WeekI}·. 
STILES «0 PARKER PRESS CO., Middletown, ct. 1i2 Numbers II Yellr. 

JOHN R."WHITLEY & CO. 

BOC1ARnus' PATENT UNIVERRAL ECCEN- I This wi<lely circnhlte.1 and splendidly illustrated 
TRIC MILLS-For grinding Bones, Ores, Sand Old paper is publ Jed weekly. Every number contains slx­

CrUCibles, Fire Clay, Guanos, Oil Cake, }'eed, Corn, teen pages ot useful information, and a large number of 
�gfges�
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R�?�:, original engravings of new inventions and discoveries, 
et�., and whatever cannot be ground by other mills': representing Engineering Works, Steam Machinery, 
t6'l:(hf�.

P.j\i:¥�M���';;",i'�c���;' foa11J��ck�'WGlir; New I.nventions, Novelties in Mechanics. Manufactures, European Representatives of American Houses, with 
First-class Ag�nts in tl;te principal industrial and a.gricul� 
tural centers and cities in Europe. London, "I Poultry, 
E. C. Paris, S' Place Vendome. Terms on application. 
J. R. W. & Co. purchase Paris goods on commission at 

DUS, corner of White arid·Elm Sts., New York. ChemIstry, Electricity, Telegraphy, Photography, Archl-. tecture, Agriculture, Horticulture, Natura1 History, etc. 
shippers' discounts. ' 

Wood-Working Machinery, 
Such a.s Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers. Richardson's Patent Im-
r�s�<!r �a�h�ne�

a
i��t��n���t.

i
�11ie����%���S. :�g 

Wood-workiW'I¥il'j.1WiiV, ft'3'<i�:� Rl�N'lii'J5§�*� by 
26 Salisbury Street, Worcester, Mass. 

(Shop formerly occupied by R. BAI�L & CO.) 

1'tI�WATSON rUMP'FaRARTES�; PLMPING,FlsrONaoD PlUNGER&YlELL 1 1 0 IN DIRECr LINE JAN,OR DEEPWELL h.-- ' NT fltI IN-IES WATSON �ESIMrLE.EmCIE�i- 160S .sJ!l�. S! 

L ARGE E Q.UATORI AI L 
16-inch aperture Telescope, with the .Ob",,,"vatory and Ap· 
paratus. formerly belonging to Samuel Youmge, Esq., 
Brincliffe Edge. �heffield, · FJngland, for sale by private 
cont.ract in consequence of the death of the owne�. 

ExTRACT FIW't REPORT BY MR. JOlIN BHOWNI"G. SCIENTIFIC AllIERICAN SUPPLEMENT. " The instrument bas an Obj('ct Glass 16 inches diame­
Any desired back number of the SCIE�TIFIO AMERICAN ter. mounted on an Equ)atorial Stand, by Slater, and has 
SUPPLEMENT can be had at this office for 10 cents. Muy , an independent mo.yable hour c:ircle to obviate calcula­
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