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THE GRAIN TRADE OF NEW YORK. down. The graded grain is represented by type samples, 

One cannot cross either of our river ferries, still less cir- so that dealers can �e exactly what their certificates 
cumnavigate the city or take a few hours' sail up the Hud call for. A buyer purchases for exportation from various 
son, without being amazed at the movement of breadstuffs sellers, say, 100,000 bushels of No.1 white winter wheat, or 
visible on all sides. On the Hudson River Railroad, and all any other of the dozen different grades of winter 'wheat. 
the other iron thoroughfares converging upon this city, long He handles no grain, but receives instead certificates repre­
trains of grain cars are almost constantiy in sight, while on senting that amount of grain of the specified kind. On tbe 
the river vast rafts of grain laden canal boats more than presentation of such certificates to the railway company or 
rival the railway trains in carrying capacity. It is no un- companies issuing them, freight and accrued charges being 
common thing for one of the large towing steamers to bring paid, the comp�nies deliver the grain out of their general 
down the river fifty, sixty, or more canal boats, each carry stock of that grade, at such point in the harbor as may be 
ing from eight to fourteen thousand bushels of �heat, corn, designated. 
or other grain. In single file, one of these vast tows would A vast amount of loading is done at the elevators at 65th 

g�� ggg�; �i'ieri:���lts��.;'.li���'i����ed·::::::::·:·:·::·:·:·:·:·:···.: Sf is make a continuous line of canal boats more than a mile in street and North River. A larger amount is transferred by 
Clubs.-One extra cOP/, of-THE SCIENTIFIC AM ERICAN will be supplied [ length: while an equivalent tonnage in cars would require floating elevators, which draw up alongside the great steam­

r.:��si,?�p��rln�\':1'r':;t�. V�t,;t���r���a�a�·20 each; additional copies at twenty-five or thirty 40-car trains, or from six to seven miles I ers as they lie in their accustomed slips, receiving or dis-
[rSingie copies of any desired number of the SUPPLEMENT sent to one I of cars, according to the nature of the grain. I charging their freight. Our illustration gives a general 

a'W�:i� 'b� ���i��to����.
ce

'tJdress Not unfrequently four or five ocean steamers, and a fleet view of an elevator of this sort, of whif,!h a fleet of twenty 
MUNN & co., 31 Park Row New York. of other shipping, m ay be seen about the great railroad ele-' or more are constantly employed in our harbor. There are 

The Scientific American Supplement vators at 65th street, receiving cargoes of grain and cattle. besides numerous stationary elevators belonging to large l� rs���tJn:���j:r ��:y
t���'i,":,:-�T�,i£�i:,Ml���'i�':ci I;��!' �mt���:.;�� At. each of the piers of the numerous European steamship grain dealing firms, at the lowp.r end of New York island and 

�g;��������J�.
s$��oO���a��

E
p���:�� �:'��lg��bsc;��: of �i����r�b��� lines, floating elevators are busy transferring grain from along the Brooklyn shore ; and the Erie Railroad Company l0c3�r:;.'i,i:�Jd 
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canal boats ; others are at work in midstream alongside ocean are building at the Jersey City terminus of that road an ele· 
will be sent for one year. postage free, on receipt of seven dollars. Both steamers and sailing ships at anchor; and at the extensive vator wbich promises to more than ri val those of the New papers to one address or di1ferent addresses, as desired. The safest wayJo remit is by draft, postal order, or registered letter. warehouses along the shores, permanent or floating elevators York Central. 

Address MUNN & CO. 37 Park Row, N. Y. 

Scientific American Export Edition. 
The SCIENTIFIC AMERICAN Export Edition is a large and splendid peri­

Odical, issued once a month. Each number contains about .one hundred 
large quarto pages, profusely illustrated. embracing. (1.) Most of the 
p1ates and pa·ges of the four preceding weekly issues of the SCfEXTIFTC 
AMIi.:RICAN, with its splendid engravings and valuable information: (2.) 
Commercial. trade. and manufacturing announcements of leading houses. 
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to secure foreign trade may have large. and handsom ely displayed an­
nouncements pubUshed in this edition at a very moderat e cost.' 

The SCI E,'£IFIC AM��lnCAN Export Edition has a large guaranteed circu-
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are similarly engaged in the rapid handling of the staff of The speed at which grain is transferred at these elevators 
life, brought to their doors either in can al boats and barges, is amazing to one not familiar with their management. A 
or in cars floated, on boats made for the purpose, from the shaft inclosing an endless cbain of buckets is thrust into a 
piers of the Erie and other railways. laden car or canal boat, and instantly the grain begins to 

The magnit�de of this grain trade of New Yort: .may be travel up the long incline to be delivered on the opposite 
judged'from a few statistics. During the week ending Sep- side at a rate often exceeding fifty bushels of wheat a 
tember 6, the receipts at this port were: Flour, 112,124 minute, or a larger quantity of lighter grain. 
harrels; wheat, 2,271,492 bushels; corn, 1, 327,014 bushels; The report of the Produce Exchange for 1878 shows the 
oats, 279,355 bushels; rye, 139,886 bushels; barley, 1,100 authorized charges for handling grain at this port to be, per 
bushels-about as much as was received at all the other sea- bushel: weighing, 7Jj cent; elevating from canal boats, 7Jj 
board ports together. During the same week the exports of cent; for delivering on board single deck ocean vessels, in­
bre&dstuffs from New York included 113,224 barrels of flour, cluding trimming, $7 a thousan d bushels; ditto,double·decked 
2,519,409 bushels of wheat, 914,623 bushels of corn, 2,996 ,ocean vessels, $8; on ocean vessels in bags, $6.25; on coast­
bushels of oats, 103,701 bushels of rye. At the last date wise vessels, $2. 50. The expenses on grain to shippers by 

Contents. named, September 6, the amount of grain in our city gran rail from the interior are: for inspection, 25 cents a car; ele-
(Illustrated articles are marked with an asterisk,) aries and afloat in our harbor embraced in round numbers, vation, 7Jj cent a bushel; half weighing, !4 cent a bushel; 

American Gynecolo(rical SOCiety 218 \ Keep the mouth shut .... . . .... .. . 206 3, 750,100 bushels of wheat, 3,100,000 bushels of corn, 810,000 storage,!4 cent a bushel. At the New York Central eleva-
American In8titut�fair . ........ 209 Magnetism. experiments in· .. .. . 211 bu

, 
shels of oats 160 000 bushels of I've and 26, 000 bushels of tor the charge for bulking- grain with storage (10 days) is 1/4 A�ua regll on platInum . . .. 0 • •  0 216 Manganese bronze [5� . .... .. , • .  219 , , .. , '-./ 74 

���{�fJ,.p���u��, b�t�li�:::::: �l� M�r�:���e������,.� .. ���:.��::::� �i� barley_ The grain of all sorts in store at New York was cent a bushel. The Erie and the Pennsylvania Central Com-
8��;;l:,�1\����fo���tig�6;soms.· ��g , �l\';,�t ��,$�{"t;'i-�ationai·::.:::: ��� 6,332,035 bushels. The storage capacity of the port is about panies charge, for holding grain on storage in lighters, %' cent 
gr�tt

s
��';;e����n,i:'a�������gOf:: ���' �:i�:;[s�arV:;���tla�&S·iO·riS"·:::::. ii� 12,000,000 bushels, but the present active demand for grain a bushel for each ten days. The charge for delivering afloat 

Coloring matter, new ............. 216 Phosphorescence of beef [1]. 219 for foreign shipment due to the general deficiency of Euro- ungraded grain in railroad lighters, including elevation from Corrosion of the metal tin.... . . 216 Plants, colors of .. .... ....... . . .. 216 ' . 
I d d D;<lry fair, internati.onal. ......... 217 Poison ivy, antidote to ..... ... . .  ?15 pean crops, prevents any large accumulatIOn here, n ee , boats, ranges from 3 cents to 17Jj cents a bushel, according DIet, proper, for chIldren .... ... 216 Pompano. a remarkable ........ 218 k f h' ' d  d h . f ' d Durion. the.... . . .............. 216 Propellers. arms of [8]. ........... 219 the bul 0 s Ippmg evote to t e transportatIOn 0 gram to the bulk of the lots handled. The authorize charge.for 

Electricity as a motive power .... 213 Pulleys. arms of [7] . ........ . . . . 219 1 f b' f ' . t th' tb' I d 1 b b h h b f $5 Elevators, fioatin� ............ ... 207' Railway cars, cost of ............. 209 rom t IS to orBlgn ports IS a IS season some mg unpre- towing a en can a oats a out t e ar or ranges rom to 
'��!�';;if:,sdt:;�s;hl�r��r:��··::. �i� �.i'�fi;;?;.I�:;:O.

i'l¥�llowiiY.::.:·::::: �lg cedented in tbe history of the world. During the week end- $11, according to distance. The freight tariff from the great 
���r�irf.:J'e

e�al:;ny��:Io.
m .. ��� ��� ��ci;�H����ie[�ssciciaii;'n::::::: m ing September 10 (six days), the clearances of tlour and grain grain distributing point of the West, Chicago, varies with the M��::�I��f�\��ghTne;iiew':::: �l8 1 ���i�,i}.'.i\e:i��,

.��������� .. �::::: �8ll for Europe alone embraced eighty-five vessels (45 barks, 30 season, the style of carriage, the degree of competition 
}���':;I:g>:s�'ineghag;;'t,:]ln.�� . : : :::: �!2 t:�a;!��;��·eggs::::::::.:::::: �i� steamsbips, 4 ships, 5 brigs, 1 schooner), carrying a grand between the railways, or between water and rail carriage. 
!�i;,��i�.?�u����lla�e���:::::::. �� ��':;�';.���:':fJ��I�t��[2j::.:::· �l� total of 78,112 barrels of flour, 1,942,248 bushels of wheat, In the winter, when the lakes, the Erie canal, and the Hud-
Jupiter, the spot on .......... .. 216 Vases, bronze, Japanese' .. . .. .. 217 and 1,249,092 bushels of corn. The promise for the current son River are closed, the rate rises as high as 25 cents a 
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week is still greater. bushel. On the opening of the water routes the r�tes fall, 
During the year 1878 the receipts of grain alone at this dropping at midsummer as low as 8 or 9 cents by rail and 6 

port were, by canal; 63,663,049 bushels; by vessels coast- cents by water, The ,werage rate by water during 1878 was 
wise, 1,090,236 bushels; by rail, 63,960,486 bushels-a total 7!4 cents; by all rail routes, 12 cents. As an important link 
of 128,613,771 bushels. Changing flour and meal to their in the water route, the Erie canal is of infinite importance. 
equivalents in bushels, the receipts of grain, flour, and meal The existing r'ailways alone would be incompetent to do 
were, during the year, 152,862,170 hushels. During the the carrying required at the time required (assuming the 

Price 10 cents. For Eale by all newsdealers. same perl'od the' export of .cereals from New York amounted f . d d ' . d) b 'd b h '  h ENGINEERING AND MECHANICS.-The Proposed Isthmus Ship ormgn eman Ulllmpaire ; eSI es, y avmg t e mono-
Railroad. ByJ. M. GOODWI". Facts and figures showing the pro- to 107,819,044 bushels, the exports from all the other Atlan- poly, their rates would not only be made higher tban now 
posed road feasible and economical. 1 figure. tic ports together (includiu'g Montreal) being 104,678,187 obtains, but possibly so high as either to destroy the possi-The Steam Quieter. Invention for silencing the roar of discharging 
steam. 12 figures. bushels-evidence enough that our city still holds the lion's bility of our competing in price with Russian wheat in Liver-

n. TECHNOLOGY.-Notes on Strong Alkaline Developers. By H. share of this trade. To describe in detail the manner in pool, or to make competition possible only at the sa.crifice of 
STUART WORTLEY. which the grain trade is conducted here would require a aU profit to our wheat growers. It is worth noting in this 

Action of Light on Batteries. ByH. PELLAT. 
Formation of Ozone by Hydrocarbons. By J. SCHIEL. volume. A rough outline of it will have to answer. connection that during the present year the average cost of 
Notes on Tobacco. By W. K. GLOVER Botanical origin and de- As already indicated, the vast stream of life-sustaining transporting wheat from Northern Minnesota to New York 

scription. Cultivation. History, etc. wealth flows to us through channels of two distinct sorts- -26 cents a bushel-is less than was the cost of the carriage Artificial Fruit Essences. Formulre for making the essences of apple, 
pear, cherry, black cherry, etc. by water and by rail. The inflow coastwise is too small, of wheat by lake and canal from Chicago twelve years .ago. 

.. , . , .. Jellies, Jams, and Preserves. How to make jelly of apple, crab apple, relatively speaking, to demand especial notice. The Erie 
quince, raspberry, white currant, peach, red currant, cherry, goose- canal, with the Hudson river on one side and the railways berry. General notes, eto. FORMER EXTENSION NORTHWARD OF SOUTH AMERICA. III. ELEC'rRICIrY .-The Induction Balance and Sonometer. By GEORGE on the other-chiefly the New York Central and Hudson 
M. HOPKI"S. How to make this m()st recent and most remarkable River Railroad, the Erie road and the Pennsylvania Cen- In his report to the Superintendent of the Coast Survey, 
ejectric apparatus. Figs. 1 to 3 The sonometer in perspective and in tral�divide the traffic about equally. And the grain reo describing the past winter's dredging operations of the Coast 
detail. Figs. 4 to 6. A new arrangement of Hughes' induction balance, S Bl k P f A A ' h tl h in perspective and in detail. ceived by each route has, speaking generally, its particular urvey steamer a e, 1'0 essor . gasslz s ows lat t e 

The Internal Curreut In a VoltaIc Cell. By CmmAD W. COOKE. A treatment. That which comes by rail is graded according soundings taken, together with those previously known, make 
.British Association paper on a galvanometer for demonstrating the in- to rules agreed upon by the New York Produce Exchange, it possible to trace with tolerable accuracy the outline of tbe 
ternal current transmitted to the liquids within a voltaic cell. I IV. CHEYlISTRY.-Abstracts of Chemical Papers. Products of distilla- and is sold by grade, the identity of the grain being lost. The land masses which anciently united the West India Islands 
tion of alcohol. A new alkalOid. Composition of wood. Phosphor_ grain received by water, on the contrary, is chiefly handled with the continents. After describing the geography of the 
escence of lobsters' fiesh. without grading, the identity of lots being preserved. In 100-fathom line, Prof. Agassiz says that, on examining the 

Note on Characine. By D. T. L. PHIPSON. A new and peculiar or- l' J . . f d b h th . f ganic substance found in fresh water algre. the latter case the consignee receives the identical grain 500-fathom me, amaICa IS oun to e t e nor ern Spit 0 
The Bleaching of Sugar Sirups by Ozone. By ALBERT R. LEEIlS shipped to him, say from Buffalo or any point farther West; a gigantic promontory which once extended t oward Hayti 

Effect of ozone on liltered syrup. in the former, he receives not the grain billed to him, but a from the mainland, reaching from Costa Rica to the north-
V. NATURAL HISTORY, ETC.-Some Curious Exotic Insects. Fig. 1. certificate for so many bushels of wheat, corn, or other ern part of the Mosquito coast, and leaving but a compara Schlzodactylus monstruosus. Fig. 2. Bradypora cloporta. Fig. 3. Myg-

nimia aricula. Fig. 4 . Atta barbarica (worker). Fig. 5 . .lEeodoma- grain of a specified grade, his particular shipment being, for tively narrow passage between it and the 500-fathom line en-
cephalotes (worker). Fig. 6. Pachylis gigantea. Fig. 7. Catocantha economy in warehousing and handling, mixed with other circling Hayti, Porto Rico, and the Virgin Islands, in one 
incarnata. Fig 8. Bell bearing bocylia (enlarged). d Th b C b d J . 

PrehistOric Man in Germany Recent cave discoveries in Moravia, receipts of the corresponding kind and grade after it has gigantic islan . e passage etween u a an • amaICa 
An Open Polar Sea been officially inspected, graded, and weighed. The quan has a depth of 3,000 fathoms, and that between Hayti and 

VI. ASTRONOMY.-The Giant of the Worlds. A study of Jupiter. By tity of grain represented by each certificate is limited to Cuba is not less than 873 fathoms, the latter being probably 
CAMILLE FLAMMARIAN, 1 figure. 8,000 bushels, except for oats, for which the certificates are an arm of the Atlantic-. 

VII. THE BRITISH ASSOCIATION FOR THE ADVANCEMENT OF ' . ,  1 d h SCIENCE. (Continued from SUPPLEMENT No. 197,) President All. not to exceed 10,000 bushels each. These certificates, which The 500·fathom;dine connects, as a gigantIC IS an , t e 
man's address continued. are dated and numbered consecutively, state in detail the banks uniting Anguilla to St. Bartholomew, Saba Bank, the 

VIII. SOCIAL SCIENCE.-A Way of Preventing Strikes. By JAMES PAR- kind, grade, and quantity of grain represented by them, and one connecting St. Eustatius to Nevis, B-arbuda to Antigua, 
�·ON. Practical plans for ameliorating the conditions of factory life. are furnished to the consignee before noon of the same day, and from thence extends south so as to i nclude Guadeloupe, 

IX. ARCHITECTURE.-Well's Cathedral. Excursion of tbe Royal Arch- at which time the business of the Produce Exchange begins. Ma.rie-Galante, and Dominica. This 500-fathom line thus reological Institute. Fig. 1. Full page illustration. Fig. 2. Ground 
plan of Well's Cathedral. On the floor of the Exchange all ungraded grain is sold by forms one gigantic island of the northern islands, extending 

X MEDICINE AND HYGlENE.-The Prevention of Infantile Ophthal- sample, the various samples being exbibited on their proper from Saba Bank to Santa Cruz, and leaving but a narrow 
mia. Emotlon� Prodigality . By C. FAYETTE TAYI.OR, M.D. I tables in small paper boxes duly labeled the amount of the channel between it and the eastern end of the 500-fathom 
Nenralgla. Opmlon of Dr. J. W. HICKMAN. Curative power of 1 " 

S 
' 

morphia and atropia. lot, and the place where it is stored or afloat,.being fully set line running round Sallta Cruz. As auta Cruz IS separated 
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OCTOBER 4, 1819.] 
from St, Thomas by a channel of 40 miles, with a maxImum

' 
carbonic acid being liberated. He reasoned, th�n, that if he I London from one of the French colonies. The faculty pos­

depth of over 2,400 fathoms, this plainly shows its connee- 'COUld make carbonic acid act upon and combine with carbolic I sessed by the funius of absorbing and holding water like a 
tion with the northern islands of the Caribbean group, rather 'acid, salicylic acid would probably result. By the interven - I sponge has resulted in its use as a medium for applying eye 
than with St. Thomas, as is also well shown by the geograph-' tion of metallic sodium the reaction was accomplished, but I water to weak or diseased eyes, and similar purposes. Medi­
ical relations of its mollusca. The 500-fathom line again ,sodium is too expensive a metal for such a purpose, hence 

I 
cal writers many years ago declared'its,internal use to be dan­

unites, in one gigantic spit extending northerly from the he sought and found a cheaper one in caustic soda; what the 
I 
gerous, and it was therefore rejected by the Edinburgh and 

mouth of the Orinoco, all the islands to the south of Mar- ;latter lacked in energy was compensated for by simply rais- ,London Colleges, and expunged from the pharmacopreias. 
tinique, leaving Barbadoes to the east, and a narrow passage ing the temperature. The curious name that the plant bears is due to the ear-like 
between Martinique and the islands of Dominica and St. ' The conversion of cane sugar into grape sugar (glucose) is form which.it often assumes. 
Lucia, At the time of this connection, therefore, the Carib- 'a very simple affair, and has long been understood. The .. , ••.. 
bean Sea cOllnected with the Atlantic only by a narrow pass- operation seems to consist in the abstraction of the elements THE COST OF RAILWAY CARS. 
age of a few miles in width between St. Lucia and Martinique, ,of water. Could we not add the elements of water to grape Under examination by the State Committee on Railway 
alld one somewhat wider and slightly deeper between Mar- sugar and convert it into cane sugar? As yet it bas not been Affairs, a leading member of one of our largest car 'building 
tinique and Dominica, another between Sombrero and the 'accomplished. Tbe grape sugar bas no desire to enter iuto companies, Mr. Gilbert, testified tbat tbe average price of 
Virgin Islands, and a comparatively narrow passage between a partnership with water on such terms as to form cane box cars is from $400 to $450, In 1872 they were as high as 
Jamaica and Hayti. The Caribbean Sea, therefore, must ,sugar. Carbon is a queer elemeJ:lt, aud we cannot always $1,200. A milk car costs about $100 more than an ordi­
have been a gulf of the Pacific, or have connected with it comprehend its idiosyncrasies. Anybody can convert a nary box freight car, that is, when the box is not changed. 
through wide passag,es, of which we find the traces in the !iiamond into charcoal; no man has yet converted charcoal A baggage car truck and a passenger car truck are about the 
tertiary and cretaceous deposits of the Isthmus of Darien, into diamonds. Yet why, we do not know. , same. The price of a baggage car varies from $2,000 to 
of Panama, and of Nicaragua. Cerrtral America and north- : Bayer's synthesis of indigo blue furnishes a most instruc- $2,500. The cbeapest style of Wagner's drawing room cars 
ern South America at that time must have been a series of tive example of reversed operations. Ithad long been known may be ma de for $8,000; the usual price is $12,000. This 
large islands with passages between them from the Pacitic I that when indigo is oxidized with nitric acid isatine is formed. includes all the furnishing. The cheaper drawing room 
into the Caribbean. So Bayer reasoned from this tbat he must be able to reduce cars, four wheels, are made for $10,000. The ordiIiary mail 

These results furnish an intelligible and at the same time �satine to indigo blue, and in this be succeeded by the aid of car costs from $2,000 to $3,000; distributing cars more. 
trustworthy explanation of the peculiar geographical distri- phospborus and chloride of phosphorus. The next step was Cars for the New York Elevated Road cost from $2,500 to 
bution of the fauna and flora of the West Indies. Instead of to prepare the isatine. (kindole can be made from isatine, $3,000. T!le last ordinary passenger cars built cost $4,200; 
showing, as might naturally be assumed from their proxim- therefore Bayer thought he could make isatina from oxin- the last built for the Hudson River road cost $5,400,in­
ity to Florida, an affinity in their fauna and fiora with that c;lole, and after a few unsuccessful efforts he finally suc- eluding a heater and some extra fixtures. Small cars for 
of the United States, the island of Cuba, the Bahamas, Hayti, ceeded in making isatine. This completed his research, for carrying ore cost $200. Mr: Gilbert had never made coal 
and Porto Rico show unmistakable association with that of ,he had already made oxindole from phenylacetic acid, which cars or tank cars for oil. 
Mexico, Honduras, and Central America, while the Carib- in turn is made from some of the coal tar products. The syn" .. , ••... 
bean Islands show in part the same relationship, though the thesis is complete, altbough tedious. Oliver Sarony. 

affinity to the Venezuelan and Brazilian flora is much more In addition to the wide field of pure synthetical chemistry, Oliver Sarony, one of the pioneers in photography, and 
marked. The former geographical connections tbus indi- where coal tar is converted' into true imitations of nature's withal a successful and distinguished artist, recently died in 
cated are made certain by the Blake soundings. own products, a field as yet but little cultivated, there is Scarborough, England, in his sixtieth year. Mr. Sarony 

.. « • I • another scarcely yet explored-the conversion of one natural was born in Quebec, in 1820, and at an early age was thrown 
THE FUTURE OF, ORGANIC CHEl'ItISTRY. product into another and more valuable one, through purely upon his own resources by tbe death of his father. With his 

Berthelot has estimated the possible number of compounds chemical means. The conversion of starch into sugar, and brother Napoleon, so widely and favorably known as a pho­
of acids with alcohols at 1,400,000,000,000,000. With such that agai� into alcohol, is one which nature suggested and in tographer in this city, Mr. Sarony came to New York soon 
a future before them ambitious young chemists need not de- which she assists. SaWdust is converted into oxalic acid and after his father's death. Becoming interested in the work of 
spair of finding new compounds for centuries to come. The old rags into sweet sirups; but there are still other problems a daguerreotypist the two boys learned the art. In 1843 
number of new bodies prepared annually will probably not awaiting solution. Stearic acid is much more valuable than Oliver went to England, where he practiced pbotography 
exceed 1,000, but each year will see these numbers grow. oleic. Who will convert the latter into the former? Oil of with success and profit. In 1857 he settled in Scarborough, 
Of all these new products less than 5 per cent have any so- turpentine is isomeric with oils of bergamo�, lemon, and establishing branch offices in other large towns. 
called practical-i. e., commercial-value. A majority, in lavender. Who will transpose the first into the others? Professionally, Mr. Sarony's especial delight was to induce 
fact, are never seen again outside of the laboratory where It cannot be denied that men have spent years-nay, a life- a customer to order an oil painted enlarged picture when his 
they are discovered, are never heard of after the first descrip- time-on fruitless experiments ; but the time is near at hand I original purpose was to sit for a dozen cards. We have seen 
tion has gone the rounds of the chemical journals, and been when inteUigent work is sure to bring some reward, and him engaged in such an enterprise, remarks the London 
finally registered in the big year book, or Jahresbericht, into although few secure great fame or wealth, still fewer go un· Photographic New8, and watched his almost child-like delight 
which are annually posted abstracts of all the minor entries rewarded. He who makes no experiments is sure to make in the success of his efforts. Selecting the most pleasing of 
that have been made in the various daybooks and blotters no discoveries. two or three negatives which had been taken, it was handed .. « • I .. 

• t d' t ' d fi throughout the world. Yet each little discovery, insignifi- m 0 a IS mct epartment tted up for rapidly producing 
cant though it may appear, every new body, useless 'as it THE USE OF THE JEW'S EAR FUNGUS IN CmNA. transparencies, A transparency obtained, it was placed in 
may seem, is valuable. Tbey are the bricks and stones from According to a paper recently read before the Philosophi- a magic lantern kept ready, and a life-size image was thrown 
which a grand and imposing edifice is to be built, and while cal Society of Wellington, New Zealand, it appears that a on the screen. Mr. Sarony had, in the meantime, invited 
they may be allowed to lie for years in the rubbish heap, they large trade ,is carried on between that colony and China in the sitter and his wife into a gallery of life-size portraits well 
will one day be sought out to fill their destined place in the the fungus known as "Jew's ear." This trade is practically painted in oil, and handsomely' framed. These, of course, 
structure. It is one man's place to p rovide the material, restricted to a single species, Hirneola polytricha, Mont. , elicited admiration, and eventually Mr, Sarony led his visit­
another to arrange them in position. As yet the outlines of which is very abundant on decaying timber in all the forest ors into the room, where a fine portrait of the gentleman was 
the building are scarcely discernible; here a tower and there a districts. Small quantities only of this fungus were ex- presented life-size on the screen. The effect, as all pboto­
pinna«:lle, then an ugly gap. In one place an imperfect founda- ported before the year 1872; in that year, however, the graphers know, is very striking, and fully admits of a little 
tion is settling and threatening ruin to the stories above; por- amount declared at the various ports in the colony was 57 eloquent talk un its fitness for painting. Mr. Sarony talked 
tions of it will need rebuilding; new corner stones are needed tons 14 cwt., of the estimated value of $9,635; in 1877 it had well and gracefully, with a frank candor that won belief; 
here and there; the glittering pinnacles have:been misplaced, increased to 220 tons 5 cwt. , valued at $16,590, the total and on the occasion in question he took an order for an " oil " 
an overhanging turret threatens the passer-by. Future archi- amount exported during the seven years ending 1878, being at sixty guineas. 
tects will change the plans, attempt new designs, but com- 838 tons, of the value of $189,060. The declared value of .. , • I ... 
plete success is possible only after aU the material is on the this fungus is about $220 per ton, or more than four and a The AlDerican Institute FaJr. 

ground. Let no investigator feel that his little contribution half times the nominal price of one penny per pound paid The fair of the American Institute in this city opened 
is of no value ;  it may yet occupy a far morll important posi· by the merchant to the collector. As no process is required on September 17. As usual very few of the exhibits were 
tion than those which for the present serve as capstones and to prepare the fungus for market, the only outlaY connected completely ready. The number of exhibitors this year is 
cornice. with it is the cost of collection and ,spreading in the open air large, many applicants having to be turned away for lack 'of 

Aside from the theoretical value which attaches to these or in sheds for a few days to allow of the evaporation of the space, and there is promised an unusually full and interest­
soon-to-be-forgotten compounds, it is worth while to prepare moisture, and even this is rarely necessary in the summer, ing exhibition. A notable feature is an elaborate display of 
them and to study, their properties carefully; it is impossible so that in round numbers the sum of about $40,000 repre- American china ware, under the direction of the National 
to prophesy what technical value they may possess or to sents the actual remuneration of the collectors, while the Pottery Association. The large exhibition of Agricultural 
what they may lead. merchants' profit is represented by the disproportionate figure machinery includes several novelties. Wood-working ma-

The question is often asked, Shall we ever be able to make of $145,000. China is the sole market for this fungus. The I 
chinery is also well represented. The elevated, railways 

the valuable alkaloids, particularly quinine? It is too soon use to which the Chinese apply it is as a medicine for purify- have naturally called out many inventions for reducing noise 
to answer this question. A few years ago the synthese of ing the blood, administered in the form of a decoction. It I and preventing accidents. The safety steam motor for sur­
coniine was announced, but it proved to be an isomeric body, is also used on fast days, witb a mixture of .vermicelli and I face roads, lately adopted by the Third Avenue Railroad, is 
a paraconiine. The next trial may give the real article, and bean curd, instead of animal food. It seems to be likewise exhibited, with tbe method of producing and applying steam 
then other alkaloids may follow. The recent success of an largely used in soups as ordinary food, and is sold at retail power ; also the compressed air motor of the Winters Im­
American in Paris, who p repared the glucosides syntheti- at about 25 cents per pound. An allied species, the common provement Company. A, display of fruits, flowers, and 
cally, marks an ;important epoch in synthetical chemistry. Jew's ear (Hirneola AurieularJudaJ), which also occurs iii the vegetables is promised during October. 
The synthesis of cane sugar will probably follow, and who colony, is decidedly rare ,as compared with the preceding .. « • I .. 
can say where this will lead to? Since the day when Woehler one. Another species of Hirneola is collected in Tahiti, for The Suez Canal. 
first made artificial urea, many useful forms of synthesis export to China, and a larger species, found in northern One thousand five hundred and fifty vessels passed 
have been devised. Of these the most important commer- China, is  said to be extensively collected for home through the Suez Canal in 1878. Of these 1,227 were Brit­
cially was the manufacture of artificial alizarine. Agricul- use. The paper above noted points out .. tbe singular phe- ish, 89 French, 71 Dutch, 44 Italian, 38 Austrian, 22 Gllr­
ture as well as technical industry was affected by it. Kolbe's nomenon of a product utterly useless in the country where it man, 21 Spanish, 8 Egyptian, 8 Japanese, 6 Danish, 5 Swed­
synthesis of salicylic acid has proved a boon to suffering is found, being utilized by one of the least progressive I ish and Norwegian, 4 Portuguese, 3 TurkiSh, 2 Belgian, 1 
humanity. Tiemann's synthesis of vanilline, although much people on the face of the earth, thus reversing the ordinary I American, and 1 Zanzibar. The total tonnage was 2, 178,316 
talked of, was necessarily of less importance from the rela- condition in which the civilized race utilizes the pro

, 
ducts of I' tons, of which 1,726,946 tons were Bri�ish. 

tive small consumption of this flavor. Bayer's recent syn- others less favored." The fungi mentioned in this paper _ .. « ••• 
thesis of indigo is of no importance to the dyer at present, belong to a section of tbe order in which the whole plant is KEEP THE MOUTH SHuT.-Tbe influence of nasal respi-
because his method is too 'circuitous and expensive, but it is of a gelatinous nature, becomi ng horny when dry, but'swell- I ration on the ear is illu�trated by Mr. George Catlin, in his no less the great achievement of a inaster mind. Another ing out again to its original form on the application of mois- I history of " The North American Indianf'." Among two 

'may modify his method and make it profitable. ture. One of the species, Hirneola Auricula-JudaJ, is widely I million Indians he found not one who was deaf or breathed 
The first step in the successful imitation of a natural pro- distributed throughout Europe and the United States, and, tbrough the month, except three or four deaf-mutes ' and in 

duct,is to ascertain with certainty its constitution, into what a century ago, had much reputation in England as a strong I the memory of the chiefs of 150 tribes, not one case �f deaf­
prodUcts it is most easily separated, aud how these again l purgative and topical astringent, and even now bas some re- I neSR could be remembered to have occurred. This is �x­break up into simpler ones already known.  Kolbe knew that pute abroad, inasmuch as it appeared among the medicinal, plained by the mother always closiag the mouth of the, child �a\icylic acid could he readily converted into carbolic acid, su�stances sent to the last International Exbibition a.t' whenever it attempted to breathe through it. 
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VERTICAL CAR WHEEL BORER. 
The vertical car wbeel borer, shown in the accompanying 

engraving, is made by the Putnam Machine Company, of 
Fitchburg, Mass. It ill of heavy construction, combining 
with good proportion s  the proper strength for the work it 
has to perform, and its capacity includes all sizes of wheels 
from fifteen to fortY-Clgbt mches in diameter. Tbe work is 

. held by a four-jawed chuck, the jaws of WbICh, while bav­
ing mdependent adjustments to an accurately· 
graduated scale on the slIde, are set up or 
tigbtened . on the work by means of a wrench 
giving a simultaneous or universal move-
ment. The bearings upon whicb the chuck 
revolves are of the form of a double parabola 
WIth the concave faces turned m as the jour-
nal, wbile tbe seat or lower bearmg is lined 
with Babbitt metal, producing an excellent 
bearing and distributing the pressure over a 
large area, thus, when p roperly lubncated, 
preventing contact and wear of the metal and 
reducing the running frictIOn to a very small 
amount. These journal bearings are sur 
rounded by and attacbed to a ngId c!rcular 
case, whICh admits of adjustment for boring 
eitber straight or tapering, WIthout cbanging 
the vertical line of the bormg spindle. The 
chuck spmdle is hollow and allows chips to 
fall into the interior of the frame, from 
wbence they may easily be removed. The 
boring spindle is of large proportions, is coun-
terbalanced, and i8 ralsed or lowered by a 
rack and pinion in the back, giving a very 
quick motion . The feed has four cbanges, 
two by belt and two by gears, and the latter 
admits of being changed instantaneously, in­
dependently of the former, for roughing out 
and finishing operations, by means of a stop 
rod, while the macbine is in motion. The 
cutter mandrel is of steel, three and one half 
inches in diameter, and has a taper bearing in 
the spindle, twelve inches long. An inde­
pendent bead for squarmg tbe hubs of truck 
wheels is quickly adj usted to, or removed 
from the spindle as required. A powerfully 
geared swing crane is attached to tbe side of 
the machine, and provided with chain and 
grappling irons for l ifting and swinging 
wbeels on and off tbe chuck. The dnving 
cone is large and has three changes of speed, 
and by the arrangement of the countershaft pulleys, admits 
of two speeds for each cone shift without change of belt. 

NEW HORSE CLIPPING MACHINE. 
The engraving represents in several views an improved 

horse clipping machine, recently patented by Mr. Peter 
Casey, of Providence, R. I. This macbine works without 
noise, and may therefore be used about the head an d ears of 
a horse without frightening him. The 
driving portion of the macbine is connect-
ed with the clipper by a shaft having at 

�'itutifi ' �mtri'ltu+ 
trees in all directions, and men, women, and children were ' .  " A  small round-bladed paddle, like those used in the 

. . I engaged in collecting the ruf>ber, with more method in their canoe, is dipped into the milk, and turned over once or 
labors than I should have expected among such a rude and twice. It is then drawn out, covered with the coati ng of the 
savage people_ Each one had a certain number of trees al- ! liquid gum. and held at once in the smoke of the fire, which 
lotted to him, which h e  bored with an auger. He then insert hardens and also darkens the coating. It is again plunged 
ed in the hole a piece of hollow cane. To the bark of the into the milk and again smoked, and this process is kept up 
tree he fastened with mud a 8hell of the terrapin, or of a "1 until the blade of the paddle is covered an inch to an inch and 
large clam, found in some of these rivers. These serve to a half in thickness. A knife is passed along one edge of the 

blade and tbe mass removed. It appears in 
sbape like a shoemaker's lapstone with a sort 
of nozzle on one side. In this state it is 
shipped. From one of tbese lumps of com­
mercial gum the different coatings may be 
readily detached. " 

In this connection we may state that the 
New York Belting and Packing Company, 
No. 38 Park Row, New York, have lately 
placed in their show window a large and 
splendid living specimen of the rubber tree. 
The plant is in vigorous condition and at­
tracts much atten tion. ... . ... 

MISCELLANEOUS INVENTIONS. 
An improvement in bottle stoppers, pat­

ented by Mr. William Beardsley, of Beacon, 
Iowa, consists in  combining a stopper pro­
vided with shoulders, a tubular extension, an 
orifice, a flanged plug with a bottle neck hav­
ing a straight bore, and a counterbore for 
receiving a packing ring and spiral spring. 

An improved refrigerator, patented by Mr. 
Cyrus B. Sbaw, of Brooklyn, N. Y. , is COIl­
structed so as to use less ice tban refrigera­
tors made in the usual way, and it can be 
more easily kept clean and sweet, and may be 
more easily repaired. 

Mr. William Roush, of Yates Center, Kan. , 
has invented an improvemen t in lanterns 
wbich relates to tbe construction and arrange­
ment of a lamp chimney and frame in a lan­
tern . The object of tbe invention is to enable 
th� parts to be put togetber or taken apart 
easily and quickly, so tbat the parts can be 
combined into a lantern adapted for immedi­
ate and general use, or the lamp can be taken 
out and used for ordinary domestic purposes. 

MI'. Allen Blewett, of Brookville, Miss. , has 
patented an improved toy pistol, having the 
barrel and stock or bandle marie in one piece, 

catch tbe liquid. When it drips from the cane it is white as the barrel having a slot in its under side, which extends 
milk. but thicker or with more body. its w hole length, to receive the slide, and tbe stock having a 

VERTICAL CAR WHEEL BORER. 

" A  trough dug out of a log is stationed in a cen tral point, recess in its under side to receive the trigger. In this  pistol 
and wben tb� trees are all tapped . the man goes his rounds, a rubber spring is used to propel tbe projectile. 
watching tbe shells and pouring the contents, when full, into Mr. Joseph H. Stratton, of Beloit, 0 . ,  has patented an ad­
the trougb. Toward sunset a fire is made of leaves and j justable support for carriage bodies, coffins, and other simi­
twigs, upon which is thrown the fruit of a certain kind of lar articles while undergoing pain ting, varnishing. It is ar­
palm, which gives forth a dense smoke. ranged so tbat they can be set in any desired position to ac-

commodate them to the position of the 
workman. The invention consists of a 

one end a universal joint, and at the other 
a flexible portion, wbich permits of turn· 
ing the clipper in any required direction. 
Tbe flexible end of the sbaft carries a 
bevel wheel, wbich meshes into another 
bevel wheel on the driving shaft of the 
clipper. 

1Y . 2 .• 
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�j . 4 . 
table or stand provided with devices for 
holding the body, and pivoted to the end 
of a lever fulcrumed between two uprights 
or standards, and with arrangements for 
securing it in different positions. 

An improvement in stiff hat flanges has 
been patented by Messrs. Lewis L. Smith, 
Frederick L. Knable, and Henry F. Smitb, 
of Orange, N. J. Tbe flange is made in 
two parts, with the lines of division at the 
front and rear, anrl with the end edges of 
the one part convex and the end edges of 
the other part concave, to adapt the 
flange to be withdrawn from the hat 
without changing tbe shape of the hat 
brim. 

Tbe constructi on of the clipper will be 
understood by reference to Figs. 2, 3, and 
4. Fig. 2 shows the side that comes into 
contact with the skin of the horse ; Fig. 3 
shows the form of tbe knife ; and Fig. 4 
is a longitudinal section of the clipper, 
showing the connection s between tbe driv­
ing shaft of tbe clipper and the knife 
spindle. Tbese connection s '  consist of 
two cranks, placed at right angles to each 
other, on each shaft, and connected by 
two links or connecting rods. Underneath 
the revolving knife there is a guard hav­
ing radial arms, between which the hair 
is held and against which it is cut. ..... . ... 

How India-Rubber is Obtained. 

A correspondent of the Boston Oommer­
cial Bulletin, writing from the Amazon 
river, Brazil, gives the following account 
of the method of gathering rubber, as 
lately observed by him. The process, in 
many respects, resembles the method of 
obtaining sugar from the maple trees in 
Vermont : 

" At last we arrived at the encam pment, 
which seemed to be on an island in a vast 
archipelago. Though the Indian s divided 
the water into river, creek, and lagoon, the 
latter formed by the overflow in the rainy 
season, I could not perceive the distinc­
tion_ In some instances the lagoons ap­
peared to have a current, while the rivers 
had none, but I accepted their names. 

" There were abundant groves of rubber CASEY'S - HORSE CLIPPING MACHIN E. 

Mr. Edmund Kuhn, of New Albany, 
Ind. , has invented an improved grate, 
wb�ch consists of one or more cylindrical 
revolving grates pivoted horizontally in 
the lower part of the firebox, and m ade 
to shake out the asbes and agitate the fire 
by turning on tbeir axes. 

Mr. John G. Hess, of Guttenburg, N. J. , 
has patented an improvement in spigots or 
faucets for drawing liquids from barrels. 
The invention consists in a packing rin g  
of elastic material contained in a n  annular 
recess in the spigot around the plug, the 
aperture of wbich is concentric with r 1 
axis of the plug. 

An improved fish trap, patented by Mr. 
William J. Henderson, of Valdosta, Ga. , 
consists in combining it transparent bottle 

:, with a rat trap, so tbat the fish or animal 
may be caught without consuming the 
bait. 

Mr. August Buermann.  of Newark, N. J. 
has invented an improvement in spurs, 
which consists of a stay plate in combina­
�ion w i tb the heel band of a spur made of 
t wo bars and having their rea.r ends pro · 
jecting to the rearward. and parallel with 
each other, to serve as a rowel holrler. 
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PRACTICAL EXPERIMENTS IN MAGNETISM, WITH 

SPECIAL REFERENCE TO THE DEMAGNETIZATION OF 
WATCHES.--No. 2. 

BY ALF:\<ED 1\1. MAYER. 
Err;periments which show Something about the Nature of a 

Magnet. -Take the piece of steel wire, six inches long and 
one sixteenth of an inch in diameter. mentioned among the 

.23. 
s 

II 

II) 

<: "l 

articles required in our expe-
riments ; score this piece of 
wire at short distances apart, 
by filing it around with a 
sharp file. Now heat the 
wire to a cherry red, and then 
plunge it vertically into water. 
It will now be quite hard , and 
may be readily made into a 
magnet by drawing it over 
the pole of your rat tail file 
magnet. Paste a small piece 
of paper around one of the 
ends of the steel wire before 
you magnetize it , and then, if 
you dra w the wire over the N. 
pole of the magnet, from the 
papered end to the unpapered 
end, the papered end of the 
wire will have north polar­
ity, as may be shown by ap-
plying the wire to the magnet · 
ometer. The magnetic condition of the wire hav­
ing been found out, we begin by snapping tbe 
wire mto small pieces, which is readily done, 
for the scores on the wire determine where it will 
break. Place each piece on the table as it is 
separated from the wire, and with its ends point­
ing III the same direction which they had when 
it formed part of the wire. 
Examine each of these pieces 
in succession. They will be 
found to be perfect magnets, 
with N. poles turned all one 

way, their south poles turned in the 
otber direction. Tbis examination may 
be made by means of the magnetome­
ter. The fact that eacb piece is a mag­
net may also be readily shown by roll­
ing it in iron filings, wben it will be 
found that the filings adhere to the ends 
of ·the piece of wire just as they did to 
the large magnet. See Fig. 11. 

Fig. 23 gives a view of the pieces of 
wire placed end to end just in tbe posi­
tion they bad wben tbey formed parts 
of the steel wire, We see that each 
piece is a perfect magnet, and that the 
north poles of these pieces all {Joint to 
the right and their south poles all to the 
left. But eacb of these little fragments 
may be broken into two, and so on ; and 
as far as the subdivision may be carried, 
it has been found that eacb minute 
fragment is a perfect magnet, with one 
of its ends a south, and the other a north 
magnetic pole. In imagination we may 
conceive of tbis subdivision carried so 
far that one of the particles thus 
reached may be invisible to the unaided 
eye. Indeed, nothing prevents us from 
logically assuming tbat even if a mole­
cule of the steel should be reached it 
wonld be found to be a perfect magnet. 

Jeitutifi t 1\mrri tJu. 
made t o  d o  s o  by repeated shaking o f  the' tube. This expe· 
mnent shows that not only must each particle or even mole­
cule of a steel bar be a perfect magnet, but it also shows 
that these magnetized particles must be arranged in a defi­
nite order, that is, with all their N. poles pointing in one 
direction and their south polcs in the opposite direction, so 
that the body, as a whole, may obtain and retain its mag-

FIG. 24.-MAGNETIC CURVES AS SHOWN BY IRON FILINGS. 

netic polarity. Before the year 1600, wben William Gilbert, 
the physician to Queen Elizabeth, made the celebrated ex­
periment of breaking a magnet into many parts and testing 
the polarity of each piece, it had been thought that all o f  
the north {Jolar magnetism was contained in  one end  of  the 
magnet, while the other end of the magnet held the south 
pohr magnetism. 
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board off its supports and place it to one side on the table. 
Through a fine sieve sift soft iron filings evenly, and not too 
thickly, over the cardboard. Lift it up carefully and place 
it over the..magnet. A slight bristling of tlie filings is all 
that you will observe of the actioJ:! of the magnet ; but on 
vibrating the cardboard, by letting fall vertically on it a 
piece of copper wire, or by tapping it gently with a lead 

pencil, you will observe curious mo­
tions among the grains of filings. They 
will finally arrange themselves over the 
magnet in the curves shown in Fig. 24. 

Fig. 25 shows the arrangement taken 
by the iron filings when they are placed 
on a card and vibrated over the end of 
a round magnet, the magnet being 
held in a vertical position under the 
cardboard. 

Fig. 26 are the lines formed over the 
end of a magnet. Figs. 27 and 28 respec­
tively show the actions of magnets with 
their unlike and like poles opposite each 
other. 

Fig. 29 is interesting, showing the 
arrangement of the lines of filings pro­
duced on a surface when under it a 
magnet, 216 millimeters long and 12 
millimeters in diameter, is acting in-
ductively on a cylinder of soft iron, 32 
millimeters long and 10 millimeters in 

diameter. In April, 1871,  I published in the American Jour­
nal of Science a method I had invented ' for permanently 
fixing these lines of iron filings (or magnetic spectra, as they 
are often called) on plates of glass. When thus permanently 
attached these plates were used as negatives from which a 
series of photographs were printed, exactly as a photo­
grapher prints from an ordinary photographic negative. 

The admirable engravings of magnetic 
spectra given in this article were made 
by a photo-engraving process directly 
from the glass plates made by me in 
1871. These glass plates carrying the 
magnetic spectra I have also used for 
several years as slides in the lantern, in 
order to exhibit them before large 
audiences and college classes, 

An Experiment with a Magnetformed 
of Steel Jililings Packed in a Paper Gylin­

FIG. 25.-ARRANGEMENT OF FILINGS OVER THE END OF A ROUND MAGNET. 

The following is the method of per­
manently attaching these magnetic 
figures to glass. A clean plate of thin 
glass is coated with a film of hard var­
nish by flowing over it the spirit varnish 
used by photographers in coating their 
negatives, If this is not handy, then 
a solution of shellac in alcohol will do 
nearly as well, only the latter requires 
more heating to cause the iron filings 
to adhere to it. The varnish is poured 
on one end of the plate, and then caused 
to cover the entire plate with an even 
fllm, by tiltiug and draining the plate 
j ust as a photographer does when be 
coats his plate with collodion .  Aft"r 
the varnish has dried ,to a hard film 
the plate is placed, varnished side up, 
over the magnet or magnets, with its 
ends resting on slips of wood, so that 
the under surface of the plate just 
touches the magnet. Fine iron filings 
obtained from Norway iron, which has 
been repeatedly annealed, are now sift­
ed uniformly over the plate, and then 
the magnetic curves are developed by 
letting fall on the plate vertically at 
different points a piece of copper wire. 

der, is interesting when studied in connection with the ex­
periments just made, and will serve to give us further 
information as to the nature of a magnet. 

Take a piece of letter paper, and baving wrapped it seve­
ral times around a lead pencil, paste the free edge of the 
paper on to that wrapped around the pencil. After the paste 
has dried you may draw out the lead pencil, and you will 
then have a tube made of paper. Cork one end 6f this tube, 
or you may close it by doubling 
over tbe paper at its end and glu­
ing. Fill tbis tube with steel filings, 
and then close the other end of the 
tube. This tube, filled with steel 
particles, may be formed into a mag­
net by drawing it over the pole of 
your rat-tail file magnet. After you 
have performed this operation seve-

Interesting Experiments may be made with magnets acting 
inductively on a great number of iron grains spread on a sur­
face placed over the magnet. We may thus form an idea of 
how tbis magnetic influence extends itself into space. 

Take a piece of cardboard about one foot long and six 
inches broad. Snpport this at its corners on blocks of wood 
a little thicker than the diameter of your rat-tail file magnet. 
Place the latter under the cardboard. Now Jift the card-

The vibrations of the plate momentarily detach the filings 
from its surface, and at these moments the magnet ar­
ranges them in obedience to its inductive action on them. 
The plate is now lifted from the magnet, being careful to 
hold it always in a horizontal position, and either placed 
with its ends resting on bricks over a hot stove, or it is heat­
ed over a gas stove. The film of varnish is thus melted, and 
the filings sinking into it are permanently fixed there after 

the varnish has cooled, If any 
filings should remain unattached, 
they are removed from the plate by 
letting its edge fall squarely on the 
table. 

Tbe lines forming these magnetic 
spectra were called " lines of mag­
netic force " by Faraday. He also 
devised the term " magnetic field. " 
A magne#c field may be defined as 
any space at every point of which 
exists a finite magnet ic force; while 
a line of magnetic force is a line 
drawn through a magnetic field in 
the direction of the force at eiteh 

. point througb wbich it passes. Be-

ral times, present the tube to the 
magnetometer, and you will find 
one of its ends is a north, while the 
other is a 80uth pole. Having thus 
satisfied yourself that it is really a 
magnet, shake the tube so that the 
positions of the particles of steel 
filings are changed. On testing the 
tube at the magnetometer it will be 
found that much,probably a ll, of its 
magnetism has gon e from it. If it 
has not aU disappeared it can be FIG. 26.-LINES FORMED OVER TWill J1lNP OF ,B,;\.R MAGNET PLACED PARALLEL WITH ITS PLATE. 

fore the time of Faraday natural 
philosophers were satisfied with the 
mere statement that magnets acted 
at a distance,. and followed generally 
the same law as ruled in the action 
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of gravitation throughout the celestial spaces, that is to say, 
that the intensity of the magnetic action decreased inverse­
ly as the squares of the distances from the pole of the mag­
net ; but Farad&y, in the words of Professor MltXwell, " in 
his mind's eye saw lines of force traversing all space where 
the mathematicians saw centers of force attracting at a dis­
tance ; Faraday saw a medium when they saw nothing but 
distance ; Faraday sought the seat of the phenomena in real 
actions going on in the medium ; they were satisfied that 
they had found it in a power of action at a distance im­
pressed on the electric fluids. " Faraday discovered the 
general laws which rule the be-
havior of bodies in the magnetic 
field. When the magnetic field is 
uniform-that is, when the lines of 
magnetic force are parallel-mag­
netic bodies place themselves in the 
direction of the lines of force ; but 
when the magnetic field is not uni­
form, magnetic bodies (like iron, 
nickel, cobalt, etc.) tend to  go from 
weaker to stronger places of mag­
netic action, while diamagnetic 
bodies (like bismuth, borate of lead, 
etc.) tend to go from stronger to 
weaker places in the magnetic field. 
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I sometimes it appears lower, according to the latitude of the · because, even-- in this inclined position, it is symmetrically 

observer. placed in reference to the needle, and should not on this 
Now we have seen that the magnetic needle always places account cause the latter to turn. Evidently the iron rod has 

itself in the direction of, or, more correctly speaking, at a become magnetic from this change of position. The mere 
tangent to a line of magnetic force, and it has been often tilting up of its end has m ade it a magnet. A temporary 
observed that a magnetIC needle, when suspended so that it magnet, it is true, for on slowly lowering the iron into a 
can place itself in any position, either up, down, to the right horizontal position the needle slowly turns into the magnetic 
or to the left, always places Itself parallel to those luminous meridian, and is then apparently indifferent to the presence 
columns. lI'his observation has been repeatedly made in of the iron rod. 
various latitudes, and its general truth is established. The Now bring the 
vast luminous rods, which are often 500 miles and over in the magnetometer 

un papered end of the rod up to 
and repeat the above experiments. 

The needle again turns its south 
end toward the rod when the lat­
ter is tilted upward; This shows 
that the magnetism of the rod 
depends alone on i ts position, and 
that end which is down is always 
of north magnetic polarity. It 
has also been found -and you can 
prove it for yourself-that when the 
rod is held inclined in the meridian , 
with its upper end leaning away 
from the north, so that it is at an 
angle of about 760 with the horizon, 
it has the most powerful magnet· 
ism that can be given to it  by this 
means. The conception of the lines of 

force and the magnetic field, and the 
statement of the laws ruling the 
action of bodies in field of a mag­
net, ' formed," says Sir William 
Thomson, " one of the most bril­
liant steps made in philosophical 
exposition of which any instance 

FIG. 27.-MAGNETIC CURVES UNLIKE MAGNETIC POLES OPPOSITE EACH OTHER 

All of the above curious facts are 
explained if we consider the earth 
itself as a great magnet, with its 
south magnetic pole situate some· 
where near the north geograph ic  
pole, and  with its north magnetic 

exists in the history of science. Mathematicians 
were content to investigate the general expression of the 
resultant force experienced by a globe of soft iron in all such 
cases ; but Faraday, without mathematics, divined the result 
of the mathematical investigation, and, what has proved of 
infinite value to the mathematicians themselves, he has given 
them an articulate language in which to express their results. 
Indeed, the Whole language of the magnetic field and lines 
of force is Faraday's. It must be said for the mathemati­
cians that they greedily accepted it, and have ever since 
been most zealous in using it to the best advantage. Indeed, 
much of the scientific work of Thomson, and nearly all of 
Maxwell's celebrated ' Treatise on 
Electricity and Magnetism,' may be 
regarded as translations of Fara­
day's conceptions into the language 
of mathematical analysis. " 

pole placed somewhere near the 
length, actually trace out in space the earth's lines of mag- south geographic pole. If you carry your small suspended 
netic force. magnetic needle over the length of a magnet, you will ob­

That the earth is a great magnet, you may at any time serve that the north end of the needle will point down ward 
show to yourself and your friends by a few simple but very when it is over the south pole of the magnet, and that the 
charming experiments. south end of the needle will point downward when it is 

Take the piece of iron, one foot long and three eighths over the north pole of the magnet ; while, when over the 
of an inch in diameter (which I mentioned among the things center of the magnetic bar, the needle takes up a horizontal 
required in our experiments), and heat it to a dull red heat position. In the same manner acts a freely suspended mag­
in the fire, and then allow it slowly to cool in the hot ashes. netic needle when carried over the surface of the earth along 
In cooling the rod it should be p

. 
laced with its length in an i a meridian. In a far northerly latitude, on the western coast 

east and west direction. After the rod is cold paste a piece of Boothia, Sir James Ross, in 183 1 ,  found that the mag­
of paper around one of its ends. Take it carefully in the netic needle pointe.d directly down ward, with its north pole 

toward the center of the earth. He 

Let us now make a few experi­
ments on these lines of magnetic 
force. We will thus be led to some 
remarkable results. Form a small 
magnet of a piece of sewing needle 
about one quarter of an inch long. 
Suspend this with a filament of the 
floss silk. Having formed a mag­
netic spectrum, and with the mag­
net remaining undisturbed under 
the cardboard or glass, bring the 
little magnet over one of the lines 
traced out by the filings. Move the_ 
suspended magnet over this line, and 
you will observe that the length of 
the needle always lies in the direc­
tion of the line, no matter where 

FIG. 28.-MAGNETIC CURVES LIKE POLES OPPOSITE EACH OTHER 

inferred that he then stood on the 
termination of a line drawn from 
the earth's center through its mag­
netic pole to his feet. Subsequent­
ly this bold mariner undertook an­
other voyage of discovery in search 
of a similar poin t on the southern 
hemisphere, and in 1841 succeeded 
in reaching south latitude 76° 12', on 
Victoria Land, when the south end 
of the needle pointed downward 
and made an angle of 88° 40' with 
the horizon. He concluded from 
this and other observations that the 
position where the needle would be 
vertical was about 160 nautical miles 
distant. From these and other mag­
netic observations made in the Ant­
arctic seas, it is supposed that the 
magnetiC pole of the southern hemi­
sphere must be somewhere about 

the needle may be placed over this line. Faraday, from this 
fact indeed, gave his definition of a l ine of magnetic force 
as " that line which is described by a very small magnetic 
needle, when it is so moved in either direction correspond­
ent to its length, that the needle is constantly a tangent to 
the line of motion ."  

" The Earth itself is  a Great Magnet. " These are the 
words which may be said to form the text on which the 
illustrious William Gilbert wrote his work " De Magneto," 
or " On the Magnet," in 1600 ; and he certainly gave proofs 
of the truth of his statement, which, when viewed in the 
light of the knowledge which he himself discovered, forms 
an era in the history of the experimental sciences. If the 

hand and avoid letting it fall or giving it a blow. Bring 
the papered end of the rod up to the needle of the magnet­
ometer, and point it at right angles to the length of its 
needle and directly toward its center. You will observe 
that the needle remains stationary as long as the iron rod 
points in a horiwntal direction toward its center. This is so 
because the iron is devoid of magnetism, and hence attracts 
the north end of the needle wi th  a force equal to that with 
which it attracts the south end of the needle. 

Now observe what takes place when we slowly lift up the 
end of the rod furthest from the magnetometer. The south 
pole of the needle at once swings around toward the iron rod. 
This cannot be owing to the inclined position of the iron, 

south latitude 700 and near the meridian of 1250 east of 
Greenwich. This would bring the position of the magnetic 
pole somewhere on the territory discovered by our country . 
man Wilkes. The exact position of this point, however, 18 
not known, for no explorer has ever reached it. Also, it 
has been well ascertained that along an irregular line, situ­
ated on the equatorial belt of the earth, the needle has a 
horizon-tal position, just as it has when placed midway be­
tween the poles of an artificial bar magnet. This irregular 
equatorial line is called the earth's magnetIC equator. 

These facts are all explained by conceivmg the earth as a 
huge magnet, and if the earth be a magnet, it also follows 
that the soft iron rod, when held upright in the southern 

earth be a great magnet, then it 
also must have its lines of force 
surrounding it and stretching out 
into space. At first sight it would 
seem difficult to prove this, for its 
proof seems to require the existence 
of some immensely extended, light, 
movable and luminous matter sur­
rounding the earth, on which its 
magnetism can act, and by this 
action render manifest the direction 
of its lines of force. Now it so 
happens that such evidence is not 
wa.nting. All of our readers, I 
imagine, have seen those luminous 
end movable columns which form 
the aurora borealis. They appear 
to start from some level above the 
northern horizon, and stretching 
upward appear to converge at some 
point high up in the heavens. 
Sometimes this point is higher, FIG. 29.-CURVES SHOWN BY A MAGNE'l' ACTING INDUCTIVELY ON A CYLINDER OF SOFT IRON. 

hemisphere, will have its lower end 
of south magnetism ; while the 
same end in the northern hemi­
sphere, we have ourselves fodnd, is 
always of north magnetic polarity. 
We cannot travel over the earth and 
test this conclusion for ourselves, 
but I once found iu the Transactions 
of the Royal Society of London a 
paper headed " On the tendency of 
the Needle to a piece of Iron held per­
pendicular, in several climates. By a 
master of a ship, crossin g the Equi­
noctial Line. Anno 1684. " Let the 
mariner give his own account of his 
experiments, and we will see that 
his statements show that when you 
cross the magnetIC equator the 
lower end of the upright iron rod 
changes from north to south mag­
netic polarity : " All the way from 
England to 100 north latitude, the 
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north end of the needle tended to the upper end of the iron, 
and the south point to the lower end. very strongly. • • • 

In latitude 8° 17' south, and meridian distance from the 
Lizard 17° 35' west, the north point of the needle would not 
respect the upper end of the iron ; but the south point would 
still somewhat respect the lower end. . • In latitude 
29° 25' south and 130 10' west, from the meridian (>f the 
Lizard, the south point of the needle respected the upper 
end of the iron, and the north point the lower end strongly. " 

On the " Magnetic Neutral Line. "-There has reeently ap­
peared much discussion about the existence of a position of 
neutrality near a magnet. That a region of that kind, where 
there appears a break in the continuity of the magnet's 
attractive and directive force, exists, I have no doub t ; but 
I cannot agree with those who have declared for the exist­
ence of a line , or plane, of neutrality in the sense in which 
Mr. Gary and others have put it. Indeed one hundred and 
twenty years ago a neutral line was discovered by the cele­
brated John Robison, Professor of Natural Philosophy in 
the University of Edinburgh. He is the man of whom 
James Watt said, " He has the clearest head of any man I 
know."  Having such good indorsement for clearness of 
head, I cannot do better than let him describe his own expe­
riments : 

" Amusing myself in the summer of 1758 with magnetic 
experiments, two large and strong magnets, A and B (Fig. 
30), were placed with their dissimilar poles fronting each 
other and about three inches apart. A small needle, sup, 
ported on a point, was placed between them at D, and it 
arranged itself in the same manner as the great magnets. 
Happening to set it off to a good distance on the 
table, as at F, I was surprised to see it imme-
diately turn round on its pivot and arrange itself 
nearly in the opposi te direction. Bringing it 
back to D restored it to its former position. Car-
rying it gradually out along D F, perpendicular 
to N S, I observed it to become sensibly more 
feeble, vibrating more slowly ; and when in a 
certain point, E, it had no polarity whatever 
towards A and B, but retained any position that 
was given it. Carrying it further out, it again 
acquired polarity to A and B, but in the oppo-
site direction, for it now arranged itself in a 
position that was parallel to N S, but its north 
pole was next to N and its south pole to S. 

" This singular appearance naturally excited 
my attention. The l ine on which the magnets, 
A and B, were placed had been marked on the 
table, as also the line, D F, perpendicular to the 
former. The point, E, was now marked as an 
important one. The experiments were inter­
rupted by a friend coming in, to whom such 
th ings were no entertainment. Next day, wish-
ing to repeat them to some friends, the magnets, A and B, 
were again laid on the line on which they had been placed 
the day before, and the needle was placed at E, expecting it 
to be neutral. But it was found to have a considerable ver­
ticity, turning its north pole toward the magnet, B, and it 
required to be taken further out, toward F, before it became 
neutral. While standing there something chanced to joggle 
the magnets, A and B, and they instantly rushed together. 
At the same instant the little magnet, or needle, turned itself 
briskly, and arr:>,nged itself, as it had done the day before, 
at F, quivering very briskly , and thus showing great vertici· 
ty. This naturally surprised the beholders ; and we now 
found that by gradually withdrawing the magnets, A and B, 
from each other, the needle became weaker, then became 
neutral, and then turned round on its pivot and took the 
contrary position. It was very amusing to observe how the 
simply separating the magnets, A and B, or bringing them 
together, made the needle assume such a variety of positions 
and degrees of vivacity in each. 

" The needle was now put in various situations, in respect 
to the two great magnets ; namely, off at a side, and not in 
the perpendicular, D F. In these situations it took an in­
conceivable variety of positions which could not be reduced 
to any rule ; and in most of them, it required only a motion 
of one of the great magnets for an inch or two, to make the 
needle turn briskly round on its pivot, and assume a position 
nearly opposite to what it had before. 

" But all this was very puzzling, and it was not till after 
several months that the writer of this article, having con­
ceived the notion of the magnetic curves, was in a condition 
to explain the phenomena. With this assistance, however, 
they are very clear and very instructive. 

" Nothing hinders us from supposing the magnets, A and 
B, perfectly equal in every respect. Let N II M, N E L, be 
two magnetic eu,ves belonging to A; that is, such that the 
needle arranges itself along the tangent of the curve. Then 
the magnet, B, has two curves, S G K, S E Q, perfectly equal 
and similar to the other two. Let the curves, N H M and 
S G K, intersect in C and F. Let the curves, N E L and 
S E Q, touch each other in E. 

" The needle being placed at C would arrange itself in the 
tangent of the curve, K G ti, by the action of B alone, hav­
ing its north pole turned toward the south pole, S of B. 
But by the action of A alone it would be a tangent to the 
curve, N H M, having its north pole turned away from .N .  

Therefore, by the combined actions o f  both magnets, it will 
take neither of these positions, but an intermediate one, 
nearly bisecting the angle formed by the two curves, having 

213 
magnet, A, i t  would be  tangent t o  the curve, F M ,  having its Electricity a8 a llIotive Power. 
north pole toward M. By the action of B, it would be a At a recent meeting of the British Association, Professor 
tangent to the curve, K F G, having its north pole in the angle, W. E. Ayrton delivered a lecture on " Electricity as a Mo­
M F G, or turned toward A. By this joint action, it takes tiva Power," and interesting illustrations were given, inc1ud­
a pOSition nearly bisecting the angle, G F M, with its north ing machinery in motion, driven . by power · derived from a 
pole toward A. distance. 

" Let the needle be placed in E. Then, by the action of The lecturer stated that in any generation of electricity 
the magnet, A, it would be .a  tangent to the curve, N E L, there was a certain property called the electro· motive force, 
with its north pole pointing to F. But, by the action of B, which meant its tendency to send a current, and which was 
it will be a tangent to S E Q, with its north pole pointing to analogous with the head of water in a reservoir, inasmuch 
D. These actions being supposed equal and opposite, it will as the product of the quantity of electricity flowing per 
have no verticity, or will be neutral, and retain any position second, multiplied by this electro·motive force, measured 
that is given to it. . the amount"of energy furnished by the generator per second, 

.. The curve, S E Q, intersects the curve, N H. M, in P and and which could be reproduced as motive power elsewherE) 
Q. The same reasoning shows that when the needle is if there were no friction. The loss of energy due to electr!­
placed at P, it will arrange itself with its north pole in the cal friction in the wires was equal to the square of the cur­

angle, S P H ;  but, when taken to Q, it will stand with its rent flowing per second multiplied by what was called the 

north pole in the angle, E Q M. resistance of the wire-a number depending on the length, 
" From these facts and reasonings we must infer that, for the diameter oi the wire, the material of which it was made, 

every distance of the magnets, A and B, there will be a series and the temperature. TIle most efficient way to transfer 
of curves, to which the indefimtely short needle will always energy electrically was to use a generator producing a high 
be a tangent . . They will rise from the adjoining poles on both electro-motive force, and a motor producing a return high 
sides, crossing diagonally the lozenges formed by the prima;ry electro-motive force, and by so doing the waste of power hi. 
or simple curves, as shown in Fig. 30. These may be called the transmisshm ought, he considered, to be able to be di� 
compound or 8econdary magnetic curves. Moreover, these minished with the best existing dynamo-electric machines 
secondary curves will be of two kinds, according as they pass to about 30 per cent. It would be impossible to increase in­
through the first or second intersections of .the primary definitely the speed of revolution of the cylinder of an in� 
curves, and the needle will have opposite positions when duction machine, since, apart from mere mechanical friction, 
placed on them. These two sets of curves will be separated the iron constituting the core of the revolving part had to 
by a curve, G E H, in the circumference of which the needle be magnetized. and demagnetized very rapidly as it revolved. 
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LINES OF MAGNETIC FORCE. 

will be neutral. This curve passes through the points where 
the primary curves touch each other. We may call this the 
line of neutrality or inactivity. 

" We now see distinctly the effect of bringing the  mag­
nets, A and B, nearer together, or separ"ating them farther 
from each other. By bringing them nearer to each other, 
the point, E, which is now a point of neutrality, may be 
found in the second intersection (such as F) of two magnetic 
curves, and the needle will take a subcontrary position. By 
drawing them farther from each other, E may be in the flrst 
intersection of two magnetic curves, and the needle will take 
a position similar to that of C. 

" If the magnets ,  A and B, are not placed so as to form a 
straight line with their four poles, but have their axes mak­
ing an angle with each other, the contacts and intersections 
of their attending curves may be very different from those 
now represented ; and the positions of the needle will differ 
accordingly. But it is plain, from what has been said, that 
if we knew the law of action, and consequently the form of 
the primary curves, we should til ways be able to say what will 
be the position of the needle. Indeed, the consideration of 
the simple curves, although it was the means of suggesting 
to the writer of this article the explanation of those more 
complicated phenomena, is by no means necessary for this 
purpose. Having the law of magnetic action, we must 
know each of the eight forces by which the needle is affected, 
both in respect of direction and intensity, and therefore able 
to ascertain the single force arising from their composition. 

" When the similar poles of A and B are opposed to each 
other, it is easy to see that the position of the needle must 
be extremely different . from what we have been describing. 
When placed anywhere in the line, D F, between two mag­
nets whose north poles front each other in N and S, its 
north pole will always point away from the middle point, D. 
There will be no neutral point, E. If the needle be placed 
at P or Q, its north pole will be within the angle, E P H, or 
F Q I. This position of the magnets gives another set 
secondary curves, which also cross the primary curves, pass­
ing diagonally through the lozenges formed by their intersec­
tion. But it is the other diagonal of each lozenge which is 
a chord to thoRe secondary curves. They will, therefore, 
have a form totally different from the former species. 

" The consideration of this compounded magnetism is im­
portant in the scitJUce, both for explaining complex phenom· 
ena, and for advancing our knowledge of the great desider­
atum, the law of magnetic action . 

(To be continued.) 
. f . � . 
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Now, there was a physical lImit to the speed 
with which this could be done, and, in addition, 
this rapid change of magnetism heated the iron 
very much. But experiment showed that at the 
ordinary speed of revolution of dynamo-electro­
machines-700 turns per minute-the electro­
motive force was proportional to the speed. 
They were, therefore, very far yet from the 
limit of speed. Consequently it would be well 
for the transmission of power to attempt first, a 
considerable increase of speed in the generator 
combined with so light a load on the motor, that 
its speed would be also very high. When this 
began to fail as larger and larger amounts of pow­
er were transmitted, then they might begin 
increasing the amount of wire on the revolving 
coils of each ; but this, of course, had the objec­
tion that the loss of power from a given current 
would then be"come somewhat larger. As they 
had seen that by the use of electricity properly 
employed, the waste of power in transmission 
could be reduced for any distance to about 
thirty per cent of the whole power absorbed 

the generator, it followed that the employment of 
steam engines of vast size at points outside Sheffield 
would , be by far the most economical mode of extract­
ing the energy out of coal. For it was at least four 
times as expensive to produce power with a small steam en­
gine as with a large one ; therefore, including the waste of 
power in electric transmission, the cost of production of 
power in small workshops would be little more than one 
third as dear as if small steam engines were used, and simi­
larly the waste of power in any large mill or factory in 
its transmission from the large steam engine at its 
base to all the floors and machines on each floor w ould be 
very much diminished. But they would say that in advo­
cating the employment of electricity he was advocating a 
total change in our mode of produ cing and transmitting 
power. Was the probable gain worth the expense of the 
necessary change ? To answer this question they must con­
sider what would be the probable minimum annual gain by 
the proposed change in Sheffield alone. In making this cal­
culation they must remember that not only could electricity 
produce motive power, but also heat and light, and electric 
heating and lighting had this great advantage that no 
chimneys were required. For example, with the electric 
current sent to that hall from Messrs. Walker & Hall's 
works, he could heat a. long coil of iron wire white 
hot, so that when put into a vessel of water, the water in a 
short time would begin to boil. Various calculations had 
been made as to the relative cost of lighting by burning 
coal to produce gas, or by burning coal to work dynamo 
machines for producing electric currents, and it seemed to 

its north pole turned toward B. 
" But remove the needle to F. 

THE force of the Light-house Board of the Treasury Depart­
Then, by the action of the ment has been reduced by the dismissal of eleven clerks. 

pretty certain that if a large amount of light be required 
in . one place, the electric light was at least twenty times 
as cheap as coal. Sir William Thomson, the eminent elec­
trician, went so far as to say that it might be made 133 times 
as cheap. And certainly that there was a great saving in 
expense in electric lighting was seen from the actual result 
obtained at the Albert Hall ,  London , which was an example, 
and perhaps the only exa.mple, in connection with electric 
lighting, wbere the science of putting a brilliant light high 
up had been allowed to ride over the precedent of putting a 
number of feeble glimmers all over a building. The actual 
cost, including labof,Qf men, allowance for wear and tear of 
machinery, etc. , wa� only one-third of that of the former 
inferior gas lights, and thus a saving of about 30s. an hour 
had been effected. Lighting streets by electricity had not been 
so successful economically, for the simple rea80n that instead 
of giving a large bright light, at a considerable height, re­
flected downwards, as in the Albert Hall, London, English 
C!onservatism had prevented the authoritielil . from grasping 
the possibility of using for street illumination anything dif-
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fering from an ordinary iron lamp post. But there could be 
little doubt that If a few large electric lights, hIgh up,  were 
used for street illumination, the same sort of result as has 
been obtained at the Albert Hall would be arrived at. The 
cost of using gas in Sheffield for lighting large halls, such as 
the one they were now in, factories, and the streets, could 
be halved if electric currents, generated by water engines, 

to the power ? Let them hope, then, that in the next century 
electricity might undo whatever harm steam during the last 
century might have done, and that the future w orkman of 
Sheffield would, instead of breathing the necessarily impure 
air of crowded factories, tind himself again at the hill side, 
but with electric energy laid on at his commaud. 

... . . . . 
worked by hill streams, as well as by very large steam en· IMPROVED ENGINEER'S TRANSIT. 
gines, were substituted for gas. It was not necessary for The two instruments shown in previous numbers, made by 
him to tell them how he proposed to employ the electric light Fauth & Co. , were purely astronomical ones. We now illus· 
to illuminate private rooms, if only he could get people to trate an instrument familiar to most of our readers-an im· 
throw away the notion that to light a room they must have proved engineering transit. This is the standard instrument 
somethmg with a globe on it, like an oil lamp tnor was it ' as furnished by Messrs. Fauth & Co, to the government 
necessary for him to remind them that by whitewashing the department that are using this class of apparatus, and it is 
walls-yes, by whitewashing even the very machines them· rapidly gaining favor with railroad engineers and surveyors, 
selves-in some of the Paris factories, the supposed strong The instrument is constructed so as to give great strength 
shadows cast by the electric Itght had been less than the with little metal. Instruments of this construction have [Jot 
stron.g shadows cast by another bright llght, one that we not sustained serious injury by heavy falls. The telescope stand· 
only put up with, but one that from the force of habit we ards, which in the old form are merely held on the plate by 
were tolerably contented with, namely, the sun. At pres- means of screws, are in this instrument cast on a common 
ent he was concerned with the pounds, shillings, and pence base and radiate out from the center, giving the superstruc· 
question, which had more than usual weight in these days ture a firmness which cannot · be secured by any other 
of slack trade, Assuming that the cost of gas for lighting method. A glance at the engraving will give a clear idea of 
the large buildings, factories, and the streets of Sheffield the construction and arrangement of the various parts, and 
could be halved, also that where it was used for heating pur· we will only add that the graduations are on silver ; the tele­
poses the expense c ould also be halved, by substituting elec· ' scope is powerful, and has an achromatic objective. The 
tric currents generated by very large steam engFIes at cer- compass needle is 5 inches long, and the -whole is made with 
tain points, and by turbines driven by falling 
water out of the town ; then they would save per 
year about £45,000. Supposing, also, that the 
cost of producing motive power could in the 
same way also be halved, this representeu an 
annual saving of something like £60,000. In 
reality, he believed this last economy would be 
larger, since not only could power be produced 
so much more economically than by small steam 
engines or even by a large engine, when a large 
proportion of its power was, as now, wasted ' in 
driving the shafting:alone in .their factories ;  but, 
in addition, much hand work could be econ omi­
cally replaced by machine work. And , lastly, 
supposmg the consu mption of coal in Sheffield 
for heating their metals and for heating their 
houses could also be halved, then there was 
another saving of about £300,000 a year ; or, 
altogether, the annual saving that might be pro­
duced in this town alone, by substituting elec­
tricity for coal, would be something like the 
large sum of £400,000. 

Last year, two French engineers, MM. Chretien 
and Felix, at Sermaize (Marne), actually plowed 
fields by electricity. the elect.ric current being 
produced by two dynamo-electric machines of a 
form invented by M. Gramme. These machines 
were usually worked with a steam engine at some 
convenient place three or four hundred yards 
away in an adjoining road, and the electro-motors 
were also two Gramme machines, one on each 
side of the field, with their coils revolving of 

course backwards. Through one of these the 
electric current was sent alternately, so that 
m otion was given to one or other of two large 
windlasses, one on each of the wagons contain­
ing the electro-motors. In this way the plow, 
which could be used going in either direction, 
was first pulled across the field, making a fur­
row, and then back again, making another paral­
lel furrow. If electricity were produced in large 
quantities at certain centers, then one difficulty 
that would of course be met with would be that 
of distributing it properly, since, just as in the 
case of water or gas, if a large branch pipe in a 
main be suddenly opened then the supply goiug 
on to the other branch pipes in the same main 
would be diminished, a result causing serious 
inconvenience in the case of electric lighting. 
But just as automatic governors had been devised for water 
and gas, to keep the supply constant, · so automatic • •  elec­
tric current regulators " had been devised by M. Hospitalier 
and by Dr. Siemens, to keep the current constant. One of 
those i nvented by Dr. Siemens was on the table before him, 
and the general principle of its construction was easily under-

FAUTH & CO. 'S ENGINEERING TRANSIT. 

a view to economy in first cost as well as to the quality of 
the instrument. 

For further particulars address Messrs. Fauth & Co. , 
Washington , D. C. 

stood. As the current passed through the regulator it heated MECHANICAL INVENTIONS. 
a very thin ribbon of steel, which consequently expanded. Mr. Peter Cooper, of New York city, has recently patented 
The effect of this expansion was to introduce coils of wire an improvement in propUlsion of railway cars, which con­
into the circuit, the extra resistance of which diminished sists in a combination of well known mechanical powers, 
the strength of the current. Consequently the stronger the by which trains of cars can 'be propelled at any desired speed 
current the more was it automatically resisted, and the by means of an endless chain or wire rope. The end­
weaker it became the less was it resisted, and so it remained less chain or rope is to be born e up in its entire length 
practically constant

' 
at any desired strength for which the by being fastened firmly to the outside and in the center of 

regulator was previously adj usted. In conclusion the lec- as many sets of cars as there are stopping places on the 
tnrer said there was a time when co not only in the villages whole line of the road. The stopping places are to be all of 
around old Sheffield, " so said the hist.orian 'of Ballamshire, equal distances apart, and there will be bearing trucks 
. . were the file makers' shops or the smithy to be seen, with between the different sets of passenger cars to prevent the 
the apprentices at work ; but even on the hillside in the open chain from dragging or rubbing against anything in its pas­
country, at the end of the barn, would be the cutler's shed" sage around the circuit. The endless chain or rope, with 
while in the valley below, by the river, was the grinding 'the attached cars, is made to pass around a large drum 
stone ready to sharpen the tools that ,had been manufac- wheel placed at each end o! the line, which is to be of suffi 
tui-ed. '" , And why not now ? Why should not that moun- cient strength and operated by sufficient power to move the 
taiil .air tbat had given the workmen of Hallamshire in past whole line of cars By .,having stopping places at equal dis­
times " their sinew, their independence, blow over their tances apart th'e rails can be so elevated as to use up the 
grindstone now ? Why should not division of labor be car- II10mentum of the cars in their ascent of the elevation at 
ried to its end, and power 'brought to them instead of them each 'stopping place. The elevation will be sufficient to 

bring the cars to rest and hold ' the power ready to be 
given out at once by all the cars going over the ascent 
at the same time. This will give back all the power con: 
sumed by forcing the cars up the ascent, and will reduce 
the necessary propelling power to that required on a dead 
level. 

Mr. William H. Ellis, of Brooklyn, N. Y. , has patented 
an improved umbrella drip cup, which consists of two coni­
cal cups connected together at the base, the outer one joined 
at its smaller end to a tube, into which the lower end of the 
umbrella stick is entered and secured so that the cup is just 
under the u mbrella ; by this means, when the umbrella is 
folded up, the mter runs down and is caught and retained 
in the chamber between the two cups, from which it 
slowly runs out through the perforations in the connected 
base of the cones when the umbrella is again lifted or 
reversed. 

Charles E. Fox, of Mount Pleasant, Mich. , has invented 
an improved washing machine, which consists of one or 
more rollers arranged transversely in relation to the corru· 
gated face of the wash board, and having a crank an d gear 
attachment, the parts being mounted in a suitable frame, 
which is attached to the wash board , and adapted to yield 
so that the rubbing rollers act on both small and large 
fabrics. 

Mr. David L. Towslee, of West Salem, 0" has invented 
an improved drag sawing machine, so constructed that it 

may be worked by the operator with both hands 
and feet, or with either his hands or his feet. It 
is simple in construction, easily operated, and 
apparently effective in operation. 

Mr. Martin Williams, of St. Johnsville, N. Y_ , 
has invented an improved thrashing machine, 
that runs steadily and easily and effects a 
thorough separation of the grain from the straw. 

An improved device for lighting a fire auto .. 
matically, at any given time, has been patented 
by Mr. Eibe H. Doescher, of Homestead, Ia. 
The invention consists in the combination of d e­
vices that cannot be readily described without an 
engl'aving. 

A simple and effective device for automati­
cally regulating the height of water , in a steam 
boiler, has been patented by Mr. John Bridges, 
of Leon, Iowa. The invention consists of a 
novel construction and arrangement, in connec­
tion with a boiler, of a float, valve, and pipes, 
and their connections, with a feed pump. 

Thaddeus C. Histed, of Junction City, Kan. ,  
has invented an improvement in that class of 
washing machines in which beaters are'employed 
in connection with a rotated tub ; and consists 
in the peculiar construction and arrangement of 
mechanism by which the work is thoroughly 
done. 

Mr. Sylvanus A. Fisher, of Geneseo, Ill. , has 
invented an improved wire stretcher, which con­
sists in a lever fitted with a cam-acting holding 
jaw, by which the wire is securely held and 
from which it may be readily released. 

An improved washing machine has been pat­
ented by Mr. Melvin A. Tinker, of Fairfield, Ill. 
The invention is an improvement in the class 
of washing machines composed of rolls held in 
yielding contact by means of springs, the bed 
rollers being arranged in the arc of a circle and 
inclosed or covered by an endless apron. 

Mr. Soren Andersen, of Stronach, Mich. , has 
patented an improved saw grinder for grinding 
saws down to as thin a gauge as they will work 
at, thereby rendering the waste in sawing as 
small as possible. It saves power ; and by 
means of this combined grinder and gummer, 
saws can be used until they are actually worn 
out or worn down too small for use. 

An improvement in smoke stacks has been pat. 
en ted by William F: Cosgrove, of Jersey City Heights, N. J. 
It consists in providing the stack with an inclosing jacket, 
in the double conical head of which is supported an in­
verted perforated cone and a screen for deflecting the pro­
ducts downward , where they fall upon an inclined collar 
surrounding the stack which leads them to a spout, whence 
they are conveyed by a pipe to a chamber formed in an ex­
tension of the boiler shell. 

Messrs. George Coombs and Charles S. Blakeslee, of 
Chariton , Ia . •  have patented an ' improvement in car coup­
lings. This is a simple and effective self coupler for cars, 
but it cannot be described without engravings. 

-----------ce� •• �'-.�-----------
PhotographIc Illul!ltratlon of' Mental OperatIon •• 

Professor Huxley illustrates his argument respecting com­
plex impressions which are more or less different from each 
other by reference to composite portraiture, thus : . .  This 
mental operation may be rendered comprehensible by con­
sidering what takelJ'place in the formation of compound pho­
tographs-when the images of the faces of six sitters, for 
example, are each received on the same photographic plate 
for one-sixth the time requisite to take one portrait. The 

final result is that all tho�e points in which the six faces 
agree are brought out strongly, while all those in which they 
differ are left vague ; and thus what may be termed a generic 
portrait of the six, in contradistinction to the specific por­
trait of any one, is produced. " 
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T HE  HOLLOWAY SANATORIUll. agents known to the profession, and yet seldom appreciated 

We present herewith a view of the n oble institution, the and but rarely' employed. It will sustain its reputation as a 
" Holloway Sanatorium, "  erected at Virginia Water, Egham, local application in erysipelas, burns, and scalds." 
at the sole expense of Mr. Thomas Holloway, the prince of .. , . ,  .. 

English pill makers. It is intended for persons of the middle THE -TAJtIAltIND. 
class afflicted with mental disease. It is designed for the ac- i This tree is indigenous in various parts of Africa and India; 
commodation of one hundred male and the same number of ! and ie'grows wild in several of the East Indian Islands. It 
female patients. The building, of which Mr. W. �. Cro

.
ss- i is compl�tely natura�ized in t�e West Indies and in portions 

land was the architect, is constructed of red brIck, wIth of BraZIl and MexIco. It IS a handsome tree, 60 to 80 
Portland stone dressings, and in the Gothic style, richly deco-
rated. It stands just faCing the Virginia Water station of 
the Staines and Wokingham Railway, on an eminence, and 
presents a fa�ade of 640 feet, with a depth of 250 feet. There 
is a central tower 150 feet high, also turrets 60 feet high at 
the back of each wing. and a portico, with two tiers of 
pillared arcades, at the chief entrance. In front is a terrace 
40 feet wide. The whole exterior has a very stately aspect. 
The adjacent grounds extend about twenty-five acres, laid 
out for an agreeable promenade. 

'fhe interior is arranged with great care and skill for the 
use of the institution. Tbe center block, which divides the 
male from the female side, contains the administrative de­
partment, including the rooms for the staff and the visiting 
rooms ; also the general dining hali, 04 feet by 30 feet ; a 
grand recreation hall, 84 feet by 38 feet, and 50 feet high, 
which is handsomely decorated ;  libraries and billiard room. 
There are thirteen day rooms for each sex, all spacious and 
convenient, 30 feet long, 20 feet wide, and 12 feet high. 
Twelve dormitories, of the same dimensions, are ' provided 
for the men, and as many on the other side for the 
women ; besides fifty rooms, 12 feet by 10 feet, for single 
patients. The delay in opening the Holloway Sanatorium 
has been mainly caused by the length of time required to 
complete the decorations of the recreation ' hall and dining 
hall, and those of the principal entrance and staircase, as 
well as to finish the building. It will have cost Mr, Hollo­
way more than £200,000. 

The London News, from which ,we take these facts, also 
says the announcement has recently been made of auother 
magnificent institution, a college for women, to be erected 
on the Mount Lee estate, at Egham, at a cost of more than a 
quarter of a million sterling, by the liberality of this munifi­
cent public benefactor. Mr. Holloway has further promi8ed 
an endowment fund of £100,000 for the support of this col­
lege ; and the building, designed by his architect, Mr. W. 
H. Crossland, of Leeds, under his personal direction, will be 
constructed within the next four years. 

.. . . , .  
Antidote to Polson Ivy. 

Dr. J. M. Ward, in the Medical Record, makes another ad­
dition to the already extensive list of remedies for poisoning 
by Rhus radicans, or " poison ivy. " He recommends the 
profession to use, in all cases of poisoning by this plant, 
Labarraque's solution of chloride of soda. " The acid 
poison, " he remarks, " requires an alkaline antidote, and 
this solution meets the indication fully. When the skin is 
unbroken it may be used clear three or four times a day ; or 
in other cases diluted with from three to six parts of water. 
After giving this remedy a trial no one will be disposed to 
try anything else. It is one of the most valuable external 

TAMARIND.- TamarlndU8 Tndica. 
feet in height. Its compound leaves of ten to twenty 
pairs of small oblong leaflets form a dense foliage. The 
flowers are white when they first open,  but tbey soon turn 
yellow. The fruit is an indehiscent legume or pod, 3 to 6 
inches long, straight or somewhat curved, and with a hard, 
brittle exterior shell. The seeds, from 4 to 12 in number, 
are each surrounded by a tough, papery membrane, outside 
of which, between it and the shell , there is a firm, juicy acid 
pulp, traversed by strong woody flbers, which start from the 
fruit stalk. The ripeness of the fruit is knowri by the brit­
tleness of the outer shell. 

In the West Indies its fruit is picked, deprived of its shell, 
and packed in casks, and boiling sirup is poured over them 
until the vessel is full ; when cool the package is headed up 
and is ready for marke�. 

A better kind, rarely found on sale, is prepared by pack­
ing the shelled fruit in stone jars with alternate layers of 
sugar. 

2 15 
The pulp has a brisk acid taste, modified more or less by 

the amount of sugar used ; it contains tartaric, citric. and 
other acids; and some principle not well ascertained, which 
gives it a laxative property. Tamarinds are used in tropical 
countries to prepare a refreshing drink by pouring boiling 
water over the fruit. This drink is also used as a laxative 
and refrigerant in fevers. The wood is useful for timber and 
makes a :fine charcoal. The shell of the seed contains tann in, 
and the kernels --are - USed as food in India in times of 
scarcity. 

.. , .  � .. 

White Willow Hedges. 

J. W. Myers, of Hampton ,  Iowa, says, in the " Iowa Hor­
ticultural Transactions," that after many trials there are two 
trees which have endured the ordeal of northern liedging, 
and have not been found wanting in any particular. Tbese 
are the honey locust and the white willow. The best 
management of the willow is to take none but good strong 
shoots of last year's growth, cut ten inches long and sharp­
ened, aSllorted as to size, and tied in bundles of twenty-five 
each. Place them, sharp ends down, in a shallow pond or 
other water for ten - or fifteen days, and if the points are 
stuck in the mud they will be held in position. Plow the 
ground deep and harrow well. With a buckskin glove on 
the right hand, thrust the cuttings, slanting, eight inches 
into the mellow. soil, ten inches apart. Then keep the ground 
perfectly clear of weeds ; cultivate two more years with the 
shovel plow, and the hedge may be " left alone in its glory, " 
an'd it will make a good barrier. But if cut to the ground 
ea�ly in spring when two years old, it will be nmch better. 
It will be liest of all by " laying " or bending the trees down 
in it horizontal position at three years, and tying them in a 
line with short pieces of wire. The strong outgrowing 
shoots may be cut back every few years for fire wood. The 
simplicity of this method and its perfect success are said to 
be " astonishing. " 

The honey locust is similarly treated after the hedge has 
been planted and has attained a height of eight feet. The 
plants, however, are set in the row two feet apart, to prevent 
killing one another out. In laying down, the thorns are 
avoided by using a plank to bend the trees down, one end 
against the tree and the other on the ground, the operator 
sitting on it while tying the trees. The honey locust is more 
easily kept within bounds than the willow. 

.. . . . .. 
The Chemical Reaction 01' Blossoms. 

According to the reports of Fremy and Cloez all red and 
pink blossoms show an acid reaction, whereas all blue blos­
soms are neutral and. occasionally show an alkaline reaction. _  
In order t o  examine the validity o f  these statements, Mr. A. 
Vogel examined 100 blossoms, of which 39 were blue, 44 red, 
6 violet, 8 yellow, and 3 white. 

He states that the acid reaction was not equally intense in 
all cases, but, on the contrary, varied considerably. The 
bright red, white, and yellow blossoms showed the most in­
tense acid reaction. The acid reaction of the blue and violet 
blossoms was much weaker than that of the red blossoms, 
but was n evertheless perceptible. Of the blue blossoms only 
10 were neutral or of a slightly alkaline reaction, as 3 violet 
and red blossoms were likewise. Among the latter were the 

�B;E llOLLOWAY SANA.TORIUM AT VIRGINIA WATER. 
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Oampanula sepurwuloides (light violet), the Prisrnatocarpus l Dr Leaming, . of this, city, whom you should all know, has make a semi-revolution so as to allow A to rotate parallel 
speculum (crimson vIOlet), and the bright red Pisum sativum. 1 for some years had charge of an asylum in which large num- with. the pl!\ne of D, and in the same direction , that is, a left 

There is no doubt that a great difference exists in the I bers of children are received and cared for, and he does not hand motion. 
chemical reaction of red and blue blossoms, but .from the allow one of them to have anything except milk, and sub· As stated before, when the base is at rest and the flywheel 
above it appears to be erroneous to attribute an aCld reaction stances which can be dissolved in milk, until they are seven in motion (the band, G, being disconnected) there is no re­
ta red and an alkaline reaction to blue blossoms, The ma years of age. I think your professor of materia medica . is i sistance against changing the plane of the rotating flywheel ; 
jority of all blossoms show an acid reaction.-OhemiBche8 equally emphatic upon this question, .and now youl" pro- ; but if the base, D, is revolving at the same time, there iB a 
Oentralblatt. fe

. 
ssor of ophthalmology comes to you and beseeches of you 

I
' very decided resistance offered against changing the plane 

.. f • I • to use all possible influence in the direction of having child- of the flywheel. So stroug is this resistance that if the band, 
A New Colo l'lng Matter. ren reared upon mIlk alone. Not upon tea, not upon coffee, G, is connected, the flywheel may be kept continually in 

Mr. T L. Phipson, according to a note recen tly presented not upon meat. not upon sweet cake and puddings, but upon motion by turning the crank. showing that the overcoming 
by him to the French Academy of Sciences, has succeeded in mIlk. Every physician will, under rare circumstances, pre- of the re8istance of a revolving body against changing its plane 
extractmg from the little blood-red alga (Palmella cruenta) scribe beef juice for infants, very much as brandy is pre- of rotation does not retard the motion of that revolving body. 
found at the base of damp wails, a new rose-red coloring scribed upon. rare occasions for s�all children, and I �hall l I do not know that this fact has ever before been demon­
matter, WhICh exhibits very curIOUS properties. Mr. Phip- not quarrel wIth them upon that pomt. But I have a decIded strated. 
son proposes for it the name of Palmelline. Its color re opinion that, under ordinary circumstances, no child should I By oscillating the base upon a pivot while the flywheel is 
sembles no known color except the coloring matter of the have anything except milk and farinaceous food until it has in !Dotion the ring, B, can be made to revolve ; and if the 
blood-the hremoglobme of modern chemIsts. Like the lat- , been provided with teeth with which to prepare other arti- crank is fastened so that the driving wheel is held station­
tel', palmellme is insoluble in alcobol, ether, benzine, bisul- cles of diet for the sto!Dach. Follow nature in your prl!;Q- ary, the velocity of the flywheel can be accelerated or re­
phlde of carbon, etc. , but dissolves in water. Like the tice i� ophthalmic as well as in every other kind of disease. tarded and kept in continuous rotation. Motion may thus 
coloring !Datter of blood, palmellme IS dIChromic, conSisting I will engage, if this mother, who is anxious for her child, be imparted to the flywheel still better by rotating the base 
of a red matter united with an albuminous substance, and will listen to what I say about feeding it hereafter with on a pivot eccentric to its axis, no matter how slight tbe 
bemg coagulated by alcohol, heat, and acetic acid added to milk, barley, farina, corn starch, hominy, with perhaps a eccentricity, the base remaining comparatively still ; ,or still 
Its aqueous solution. Like hremoglobine, too, palmelhne I small quantity of sugar, that the teething will be easier, ilie better, by keeping a point at the center of the wheel sta­
gives rise to absorption bands in the yellow of the spectrum ; bowels will be more regular, and diseases of the cornea will tionary, and oscillating the pivots of the ring. B, in opposite 
but these bands did not seem to Mr. Phipson to occupy ex be less liable to occur.-Dr. D. B. St. John Roosa, in New directions, in both cases the crank remaining unmoved . 
actly the same pOSItion as those given by blood. Palmelline York"lfedical Record. H. J. M. MATTIS. 
m solution, like the coloring matter of blood in solution, .. , • • • 
readily undergoes putrefaction at summer heat, giving out a ��rrtIllPO'udtU(,t. The Durlon. 

strong ammomacal odor and a smell ofrotton cheese. Finally, To the Editor of the Scientific American : 
lIke the coloring matter of blood, palmelline contains iron. ROTARY MOTION'. In the July, 1879, EXPORT EDITION of the SCIENTIFIC 
This new coloring substance cannot be extracted from the To the Editor of the Scientific American: AMERICAN, I find, at page 49, the views of a writer in the 
moist plant, for the vitality of the latter is such that it  will We are taught in text books on physics that " rotating Gardener'8 Ohronicle on . . A Tropical Fruit, " the durion . 
not part with its color by the action of water , it has to be first bodies preserve their planes of rotation, and will resiBt a con- The article concludes tbus : " It does not succeed well in 
dried m a currcnt of air At the end of from twenty-four siderable force to change their planes, "  and Bohnenberger's India, and cannot be grown in the West Indies. " This as­
to thIrty-six hours the pellicles are usually pretty dry, for the apparatus is used to illustrate the same. The proposition sertion, as regards India, I am not in a position to disprove ; 
plant and the matters upon which it grows dry quite rapidly holds good with Boh nenherger's apparatus, but the latter but it is decidedly erroneous in respect to the West Indies, 
in the air, It must not be dried on paper, for the cells half of it will not hold in the case of the flywheel in the as the durion grows most luxuriantly in this island , in proof 
would adhere thereto. On leaving the dried plant in a small apparatus shown in the accompanying illustration. of which I had purposed by this opportuni ty sending you one 
quantIty of water in a covered porcelain capsule, the color- but have been disappointed in its receipt. You may, how-
ing matter dissolves out, and, on the following day, the clear ever, rely on my so doing at an early date. 
liquid may be decanted from it. The coloring matter is of a GEORGE LEVY. 
magnificent rose-red by transmitted light, and of an orange- Kingston, Jamaica, September 4, 1879. 
yellow by reflected light. • • •  � • 

From the properties above n oted, it will be seen that pal­
melline appears to exhIbit considerable analogy with the 
hremoglohine of the blood ; and, as Mr. Phipson says, it is the 
first time that a substance of this nature has been met with 
in the vegetable kmgdom. 

. � . � .. 
Colors oC Plants. 

At the last meeting of the Philadelphia Academy of Sci­
ences the discussions were mostly confined to botanical m at­
ters. 

Mr. Martindale stated that in a collection of over twenty 
selected specimens of Habenaria from the vicinity of New­
field. N. J" he had found all shades of color, from the 
bright buff to the pure w hite; He had found no difficulty 
in assigning all the tinted specimens to the species Ciliaris, 

Bitten by a Skuuk, but Still Alive. 

To the Editor of the Scientific American : 
I notice in your issue of September 20 an article on skunk 

bites, in which the writer says that the bite is alway8 fatal, 
sooner or later. Permit me to say that when a youth of 19 
I was badly mangled by a skunk which I seized in the dark, 
believing it to be a rabbit. I am now 55, hale and hearty. I 
have personal knowledge of two similar cases, and have heard 
of others, and have yet to learn of the first case of death at­
tributable directly to the bite, or causes arising therefrom. 

I am incliued to think that the fatal cases are of the same 
order as those of the centenarians who die from the use of 
tobacco ( ?). JAMES L. HOWSON. 

Washington, D. C.,  Sep.tember 12, 1879. 

while the white ones were undoubtedly BIephariglottis, the .. , • • • 

petals in the former being lmear, and in the latter spatUlate, The Spot on Jupiter. 

or widened toward the tip about one-sixth of their diameter. To the Editor of the Scientific American : 
The tendency of certain flowers to albinism was considered. In your issue of September 12 I noticed a communication 

Dr. Hunt remarked that the causes of color variation in from F. S. Davenport, describing a spot seen on the planet 
flowers was entirely unknown to botanists. It could not Jupiter ; and on the same evening turn ed my instrument (a 
yet be explained why the same species in different locali- APPARATUS FOR ExmBITING ROTARY MOTION'. six inch achromatic) to the disk and had the pleasure of see-
ties were of different color, or why even the same flower pre- ing the spot. 
sen ted varying tints at different parts of the twenty-four The flywheel, A, revolves with its axle, I,  in journals in When first seen, at 6% o'clock P. M. ,  it was n early central, 
hours. He was firmly convi n ced after further studies of the ring, B. The latter revolves on bearings at right angles and occupied nearly 1-3 the breadth of disk from east t o 
habenaria that the distinctions between the two forms men to the axle, I. A band, G, passes around the wheel, H, on west, an d with a width from north to south about the same 
tioned were not specific, as he had actually found both forms the axle, I, over the pulleys journaled at the sides of the as represented by Mr. D. ,  and passed off to the right in line 
on the same spike. Referring to the variation of color in ring, B, and around the dri ving wheel, E. The driving of the planet's rotation. 
plants, Mr. Meehan called attention to the case of Gilia wbeel, E, is connected with the crank, When the band, G, The above observation was made with a terrestrial eye­
aggregata of the Rocky Mountain region. Toward the is removed tbe ring, B, holding the flywheel is free to re- piece. There seem to be some mighty changes going on on 
north all these plants, which form a striking feature of the I volve on its pivots. If the band, G, is replaced and the the planet, especially in the vicinity of tbe belts, tbe nature 
landscape, are white. As the traveler proceeds southward crank is held stationary the ring, B, will revolve and cause of which it is impossible to conjecture with any p robability 
he observes that they assume a pink tint, which gradually the revolution of the flywheel� or if the ring, B, is held sta- of accuracy. R. L. ALLEN. 
deepens, until, when found three or four hundred miles tionary, and the crank is turned, the flywheel will again be Providence, R. I. 
farther south,. the same species is  of a deep crimson color. set in motion. .. f • I • 
He believed that the two forms of habenaria were probably If rotating bodies always resist a force to change their Note on a Pecullar ('ase of" Corrosion oC the 
of the same species. planes of rotation, it will be seen that the fly wheel, A, would Metal TI!I . 

Mr. Redfield was of opinion that, had it not been for the �end to hold the ring, B, stationary while the crank was BY J. W. OSBORNE. OF WASHINGTON, D. c. 
differ�nce of color, the two species of habenaria would pro- turned, and the flywheel might thus be kept in motion, pro- The writer exhibited before the American Association a 
bably never have been defined. The distihgui�hillg charac- vided the overcoming of the resiBtance of a rotating body to block tin tube, which had been used in the construction of a 
tets havin g  been pointed out, however, he believed that they change it� plane of rotation does not r'eta1'd the revolutions filter for household purposes, large quantities of water hav-
were sufficiently permanent to constitute valid species. of that body. But there is no resistance whatever in chang- ing passed over it for 20 months. 

The discussion was continued by Mr. Martindale, who be- ing the plane of the revolving flywheel, A, as can be seen by The tube formed one leg of a siphon. It passed through 
lieved that the two forms were distinct, although the differ disconnecting the band, G, leaving the flywheel in motion.  a stratum of charcoal and one of pure sand, the water to be 
ences, apart from the color, were undoubtedly very slight. The ring, B, can be turned on its pivots without the slight- ! filtered rising high above the latter. The outside of the tube, 

• • • I • I est resistance, and when set in motion, the ring will continue I in that part of it only which corresponded in position to that 
The Propel' Diet Cor Chlldren. to revolve  the same when the flywheel is rotatin g  as when at I of the sand, was deeply pitted, oxide of tin having been 

Here is another case of disease of the cornea. This baby rest . When the flywheel is in motion and the band, G, dis- formed. The difficulty was to explain in what manner the 
is twenty months old. There is a white spot over the center connected, if  the whole apparatus is revolved on a pivot or sand determined the oxidation. 
of this little girl's pupil. It is soft-looking, and I therefore any other- (the plane of revolution being parallel with the An interesting discussion followed the reading of this 
know that it is recent. The child has nasal catarrh. It was plane of the base of the apparatus, for instance), the rotat- paper, many mem�Jlrs of the section taking part, but no sat­
weaned when six months old, and it is now just cutting its ing flywheel will instantly assume a position in which the isfactory solution of the problem was reached. 
eye teeth. The mother says it is being fed with whatever plane of its rotation will be parallel with the plane of the .. f • I • 
there is upon the table ; that it receives a l ittle tea and coffee, revolution of the apparatus, that is, parallel with the base. Action of- A.qua Regia on Platinum. 
and that it it allowed to suck pieces of meat, all of which is Moreover, if the direction of the revolution of the entire Mr. Edison findr; that platinulD, aft er it has been rendered 
wrong. Do not allow it among your patients, gentlemen. apparatus on the . pivot is a right hand motion, the flywheel homogeneous under the vacuum treatment, is dissolved with 
If the good Lord had wished us to eat meat at the age of will have a right hand motion paralI�l with it ; and if the re- great difficulty in boiling aqua regia. He subjected a speci­
twenty months, he would have iivell. us a full set of teeth volution of the apparatus is reversed so that the base has a men of the vacuum-treated platinum to the action of boilinli: 
ready for use at that time. left hand motion, the flywheel, A, will cause the rim, B, to aqua regia for five days without dissolving it. 

© 1879 SCIENTIFIC AMERICAN, INC



OCTOBER 4, 1'879.] 
.JAPANESE BRONZE VASES. 

We engrave on this page a group of bronze vases, which 
illustrate in an excellent manner the beauties and oddities of 
the peculiar artistic methods of the Japanese. As metal­
workers, these wonderfui people surpass in certain respects 
their European brethren, and some of their processes are to 
this day inimitable. 

The central piece of this group stands Some four feet high. 
It is composed entirely of bronze, save the panels between 
the dragon handles, which are damascened with silver and 
gold. The panel on this side represents a knight doing pen­
ance by standing under a cataract, and on the obverse he is 
seen, his sins washed away, having a quiet cup of tea with a 
con pIe of friend:' So far the European can trace a meaning 
in the design ; but when it comes to explaining the half 
human monsters, the dragons, sea serpents, and other ani­
mals, it is only possible to suppose that they may be the rep­
resentations of traditional creatures such as fignre in the 
Arabian Nights, and the like of which learned scientists as­
sure us once walked or crawled upon the face of the earth 
and swam across the seas. The decoration of the smaller 
vases, saving the winged beaRts that serve as handles, is more 
easily understood. The panels in these have birds and but­
terflies copied with wonderful fidelity and spirit after nature, 
and are really beautiful ; and in these pieces, as 
in all the articles of Japanese mauufacture, we 
see a minuteness of workmanship and finish 
such as no Christian people can afford the time 
to emulate. 

• ••• • 
The International Dairy Fair. 

The executive committee of tbe International 
Dairy Fair Association announce that the propo­
sition to hold a second fair at the city of New 
York, during the year 1879, has been so well 
received by the trade at large that its ultimate 
success is already assured, and it only now 
remains for tbe dairying interests throughout the 
country and the different dairy organizations to 
co-operate with the International Dairy Fair As­
sociation, and through their united efforts secure 
an exhibition worthy of the interests involved, 
surpassing anything of the kind ever before pre­
sented. The experiences gained at the last fair 
enable the committee ' to more readily compre­
hend the necessities of this, and having this in 
view, the whole of the American Institute Build­
ing has been engaged this year, thereby enabling 
the management to devote a much larger space 
to the exhibition of goods, and at the same time 
give that attention to proper display of dairy im­
plements and tests of cream raising which want 
of space prevented at the last exhibition . Machin­
ery Hall, a part of the Institute not used last 
year, will be devoted exclusively to this branch 
of industry, where, having ample steam power 
and connections, every facility will be afforded 
for the manufacture of butter and cheese upon a 
much larger scale than heretofore, and opportu­
nities for displaying dairy implements by hand 
01' power greatly increased. A separate apart­
ment will be arranged with every require­
ment for making the fullest tests of the different 
processes for raising cream, and the trial of in­
ventions claiming superiority. Accommodations 

'for a large number of cattle will be provided, and 
the exhibition of herds, as well as specimen ani­
mals, made a feature. From promises already 
received from owners and breeders, it is confi. 
dently believed that an unprecedented number of 
choice animals will be exhibited, comprising selectIOns from 
the most celebrated herds in America and Europe. The 
display of foreign products will be far greater than last year, 
assurances having been recei ved from the officers of the Asso­
ciation resident and traveling abroad, of extensive prepara­
tions being made to send specimens of every kind of dairy 
products manufactured, as well as some thoroughbred cattle. 

.. - .  � .. 
Torpedo Boats. 

The Admiralty have entered into a contract with Messrs. 
Yarrow & Co. , of Poplar, for the construction of some of 
their second-class torpedo boats. These little vessels are 
fitted witb Yarrow's patent tubular boiler, by means of which 
steam can be raised from cold water, and the craft got under 
way, in six minutes from the time of lighting fires. The sys­
tem of steering adopted is that introduced by the manufac­
turers, and which is now recognized as the most suitable for 
steering this class of vessel. It consists of a drop rudder 
forward, which is worked in conjunction with the usual rild­
del' aft. These torpedo boats will be completed early next 
year, and the trials  of them on the Thames and at Ports­
mouth are looked forward to with considerable interest.­
London Times. 

.. . . , .. 
Tape WorlDS in Eggs. 

Various instances have been, recorded of the discovery in 
hen�' eggs of minute specimens of the distoma ovatll.m. Thev 
appear like a small speck, the size of a millet seed or a pin;g 
head. It is believed by helminthologists tbat these will de­
velop into one of tbe varieties of tape worm, and it is wise, 
therefore, to take eggs hard boiled or otberwise well cooked. 
A writer in one of the late numbers of Nat1JJre cites several 
instances where these parasitic bodies have been found. 

International Patent Law. 

'fbe following are the resolutions passed at tbe meeting of 
the Patent Law Committee of the International Law Asso­
ciation held recently in London. The committee, after hav 
ing deliberated on the subject, rewgnize tbat it seems im 
possible at the present time to propose one common law upon 
patents for inventions, on account of the numerous points'of 
contact which the subject presents with divergent civil, coni 
mercial, and criminal law in general. Nevertheless, it is ad­
visable to select a certain number of general principles which 
may be accepted in the laws of all countries. Consequently 
the committee adopt and propose to the congress of the asso­
ciation the following resolutions : 

General Prirwiples.-(l) The right of inventors over their 
productions is a right of property ; the law does not create, 
it only regulates it. (2) A temporary privilege of snfficient 
duration to insure the remuneration of their labors and out­
lay should be accorded to inventors, less in their own interest 
.an in that of industry i ll general. 

Law and Treaties. -(S) Patents for inventions should be 
the subject of a special and complete law in each country. 
(4) Foreigners ought, with respect to patents, to be treated 
in el!;actly the same way as citizens. (5) Stipulations for the 
reciprocal protection cof patent rights between different coun-

JAPANESE BRONZE VASES. 

tries should be contained in special conventions, independent 
both of treaties of commerce and of conventions for the 
mutual recognition of literary and artistic copyright. 

Patent Ojfice. -(6) A special department for patents, trade 
marks, and registered designs should be established in each 
country. A central depot of patents, etc. , should be attached 
to it for the use of the public. Independently of any other 
publication the Administration of Patents, etc. , should pub­
lish a periodical official journal. 

Fees.-(7) 'I'he fees levied on patents should not be larger 
than is necessary to covel' the expenses of the patent office, 
and should be levied by periodical payments. 

What is Patentable, and by Wlwm.-(8) All inventions, 
whether of procedures or of products, should be patentable, 
except financial combinations or invent ions contrary to pub­
lic order or to morality. In particular, chemical, alimentary, 
and pharmaceutical preparations should be patentable. (9) 
In the absence of fraud, the first applicant should be deemed 
the inventor. (9a) No person, except he be engaged in the 
patent office, should, by reason of his employment, be de­
barred from obtaining patents for his own inventions. 

ProvisiOns as to International Exhibitions.-(10) Provisional 
protection should be granted to patentable inventions ex­
hibited at international exhibitions, or such as are officially 
recognized. (11) The term duri ng which inventions are 
thus protected should not be deducted from the term of the 
patent. (12) Such provisional protection should extend to 
all the countries represented at the "e'xbibitions. (is) The 
fact that an article is an exhibit at an international or offici­
ally recognized exbibition should not interfere with the right 
of seizing it as an infringement. 

Provisional ProtectiOn . -(14) ' Provisional protection for 
twelve months should be granted on the applicant for a pat-

ent filing a provisional specification containing an outline de· 
scription of the nature of his invention , in which no details 
should be required. -

Procedure on ApplicatiOn.-(15) No description of the ili­
vention-except , its name-should be published before the 
issue of the patent, except as mentioned in paragraph 19. 
(16) 1'hedeposit of provisional specifications should, if desired 
by the inventor, be allowed to be made at the authorized 
local office, and at the consulates of the val'ious nations, and 
on such deposit at a consulate, and the payment of the patent 
fees, provisional protection should 'commence as if the de­
posit had taken place in the patent office cof the country rep­
resented. (17) Prior to the expiration of the term of pro­
visional protection, if the 'appliclmt desires to complete his 
patent, he should be required to file a full specification. 
(18) Where a patent has been applied for in one country, sub­
sequent publication of the invention should not during a 
period of twelve months prejudice the original applicant's 
right to patent  in other countries. . , 

.ExaminatiOn.-(19) On the filing of the complete specifica­
tion, 01' the expiry of the term of provisional protection, if 
no complete specification has been filed, the provisional speci­
fication should be published. After the filing of the c,omplete 
specification, and previously to its pUblication, the patent 

office should examine it, having ' regard ex­
clusively to the following points : (a) Whether 
the specification ' is clear. (by Whether the 
invention is contrary to public morals. (c) 
Whether the invention is wanting in novelty, re­
gard being had solely to prior publications in tbe 
patent office of the country. (20) POl' the purposes 
of examination,an invention sbould not be deemed 
to be wanting in novelty, unless a prior publi. 
cation be found which comes strictly within one 
or other of the following conditions : (a) It should 
be not more than twenty-five years old, and be in 
the form of a full description, identical with the 
applicant's description. (b) If the prior descrip­
tion be more than twenty-five years old, it should 
be proved that the ideiltica l invention as claimed 
by the applicant ' has been openly used within 
twenty-one years last past. (21) Should some 
parts of the invention come within these objec­
tions the applicant should be allowed to amend 
his specification. (22) ' Subject to such amend­
ment, the patent should be granted, except in 
cases of fraud, or when tlll! invention is contrary 
to public morals. (2S) Reports and opinions of 
examining authorities, as respects applications 
for patents, should not be open to the pUblic. 

Procedure on Gl'ant of Patent.-(24) The com­
plete specification should be published immedi­
ately on the granting of the patent. (25) The 
provisional protection should continue until the 
final grant or refusal of the patent. 

Amendment.- (26) Should it appear, after a 
patent has been granted, tbat the claims are too 
extensive, or that tbe specification is otherwise 
open to objection, it should be competent to tbe 
patentee to disclaim or amend his specification. 

Term.-(27) All patents should be granted for 
a term of twenty-one years. There should be no 
prolongation. (28) A patent, whenever granted, 
sbould bear date from the deposit of the pro­
visional specification; 

Effect of Patent.-(29) All patents should,  
throughout their whole term, insnre to the in­
ventors or their legal representatives or assignees 
the exclusive right to the patented invention, and 
not a mere right of regeiving royaltie� from third 

persons. (SO) No one should be permitted, without the leave of 
the patentee, to produce, use,or sell the article which forms the 
subject of the invention, the patented machinery, process, or 
combination, or the article produced by such patented ma­
chinery, process, or combination. (S1) A patent should have 
no effect on vehicles or sbips, or appliances to vehicles or 
ships, which come but temporarily within the boundaries of 
the country, and the owners of which do not carry on busi­
ness within the country. (S2) The patentee should not be pre­
vented from introducing from abroad articles manufactured 
under his patent. (SS) A patent should be held to confer an 
indefeasible title to the invention described in the complete 
specification, unless it be proved that there exists a prior 
patent covering an identical invention, or that tbe identical 
invention has been publicly used within twenty-one years 
prior to the date of the patent, or fully described in a publi­
cation bearing date or printed within twenty-five years prior 
to that date. (S4) Where it is proved that the publ ic intirest 
requires that a patent should be worked, and that the holder 
of the patent is not attempting to meet the demand, and re­
fuses licenses, the legislature should step in to prevent the 
public injury by a special law in each case. (S5) The prin· 
ciple of expropriation for public utility is applicable to pat­
ents, but tbis should only be by virtue of a special law in 
each case, containin$' proper provision� for compensation. 
(S6) Patents granted in different countries should be perfectly 
independent of each other in all respects. 

.. . . , .. 
AN esteemed correspondent writes us from the province 

of Sao Paulo, Brazil, stating that severe frosts occurred 
there in August last during several nights, which had so 
seriously injUl'ed the coffee trees that the crop for 1880 will 
be reduced one half. 
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To Hake Cloth, Paper, etc. , Fireproof'. 

Several preparations for rendering textile and other in­
flammable fabrics incombustible and practically fireproof 

J titutifit !tutritau. 
RECENT DECISIONS RELATING .T O  l'ATENTS, TRADE 

MARKS, ETC. 
By Judge CIIft"ord.-U. S. Circuit Court-Dfstl"Ict of 

[OCTOBER 4, 1 879. 
[ lawful trade mark ; but when used as a mere border to 
inclose ornamental designs or other trade marks of the appli­
cant cannot constitute a lawful trade mark. 

have been brought out by MM. Martin and Tessier, of Paris. Massachusetts. 

The' compositions are said to be of an inexpensive nature, BOOT AND SHOE SEWING MACHINES.-THOMAS et at. v. THE 
By the Actiug Commissioner oC Patents. 

and capable of rendering incombustible all kinds of readily SHOE MACHINERY MANUFACTURING COMPANY et ale VENT PLUGS.-EX PARTE HICKS. 

inflammable substances, such as woven and other fabrics 1. Reissued patents are presumed to be for the same inven- I 1. !,- cla�m for an �rticle of manufacture cannot be changed 
of cotton and other fibrous materials, paper, printed or tion as the original and will only be adjudged to be void be- by reIssue mto a claIm for a process when the process was 
otherwise, including bills of exchange and other securities, cause for a differe�t invention where it clearly appe�rs that bu� a legiti�ate funct�on . of the particular article, and the 
woodwork, theatrical scenery, straw, etc. The first compo- the reissue contains some new feature of a material charac- artIcle descnbed was llldIspensable to t.I1e conduct of the 
sition, which may be applied to all kinds of fabrics without ter not described, suggested, nor substantially indicated in process. 
deteriorating them in any way, consists of: the specification, drawings, or Patent Office model. 2. Where an application or a patent is restricted to a 

Kilos. 2. The fact that a reissue patent has been granted is prima 
description and claim of a particular apparatus, neither the 

Sulphate of ammonia (pure) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 one nor the other can be subsequently enMrged to embrace Carbonate of ammonia . . . . .  . . .  . . . .  . • . •  . . . . . . . . • . . • . . . . . . . . 2'5 facie evidence that satisfactory proofs have been given to the 
Borac,'c acid 3 a claim for a method that would I'nclude the same and an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Commissioner of such a state of facts as warrant the reissue, �::C'1�����!: : : : : : .  : : : : :  : : : : : : : : : : : : : : : : : : : : : :  : : : : : : : : : : : : : : �

'7 
even though the patent may contain no recitals that the pre. other means for producing the same result performed by that 

Water . . .  . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .. . . . . . . . . 100 requisites to the grant have been fulfilled. apparatus. 
_ . . .  .. It is simply necessary to steep the fabrics in a hot solution • 

composed as above until they have become thoroughly im- 3. After reissue the Commissioner's decision in the prem- Part of One Day's Shipments of' Food. 

pregnated, after which they are drained and dried sufficiently ises in a suitfor inj1'ingement is final and decisive, and is nll On Saturday, September 13, seven large steamers sailed 
to enable them to be ironed or pressed like ordinary starched re-examinable in such a suit in the circuit court, unless it is from this port for Europe laden with American produce. 
goods. apparent on the face of the patent that he has exceeded his The Helvetia, of the National Steamship Line, for Liver-

A second composition to be used for theatrical scenery authority, and that there is such a repugnancy between the pool, had on board 1,200 bales of cotton, 84,000 bushels of 
(or the mounted but unpainted canvas to be used for this · old and the new patent that it must be held as matter of legal grain, 800 boxes of bacon, 900 boxes of cheese, 150 packages 
purpose), and also for woodwork, furniture, door and win- construction that the new patent is not for the same inven- of butter, 700 sacks of flour, 200 cases of canned meats, 200 
dow frames, etc. , is to be applied hot with a brush like ordi- tion as that embraced and secured in the original. packages of sundries, and 45 tons weight of fresh meat. 
nary paint. It is composed of : 4. The applicant for reissue cannot interpolate new The Germanic, of the White Star Line, for Liverpool, took 

Kilos. features not described, suggested, or substantially indicated out 1 , 600 boxes of bacon, 31 tierces of pork, 100 barrels of 
l��r�gh'���ie'Of'ammonia o� sal·ammoniac . : : :  : : : :  : : : : : : : : 1� in his original specification, drawings, or model. Such inter- pork, 700 barrels of sugar, 210 barrels of sirup, 2,800 sacks 
��l:�f�� .��l.����� . . : : . : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : . �'5 polations in a reissue patent, if material. show that the Com- of fiour, 1 , 300 bales of cotton, 48 hogsheads of tobacco, 
Size . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  50 missioner exceeded his jurisdiction ; and where that is done 18, 000 bushels of corn, 500 barrels of flour, 450 bales of hops, Water . . . . . . . . . . .  " . . .  . . . . . . . . .  . . . . . .  . .  . . . . . . . . • . . . . . . . . .  100 it clearly becomes the duty of the court to declare the patent 11, 000 boxes of cheese, 3,000 boxes of butter, and 60 tons of To which is added a sufficient quantity of a suitable ealcare- void. fresh meat. ous substance to give the composition sufficient body or 

consistency. 
A third composition, to be used for coarse canvas or sail 

cloth, cordage, straw, and wood, is applied by immersing 
the articles therein or by imbibition, and consists of : 

Kilos. 
Boracic acid . . . . . . . . . . . .  . . . . . . . .  . . .  . . . . .  . . . .  . . . . . . . . . . . •  . . .  . 6 
Hydrochlorate of ammonia or sal ammoniac . . . . . • • •  . , . . . . . . 15 
Borax (pure) . . . . . . • . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . .  3 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  100 

A fourth composition, applicable to all kinds of paper, 
whether printed or not, including securities, books, etc. , is 
formed of : 

Kilos. 
Sulphate of ammonia (pure) . . . . . . . . . . .  . . . .  . • • .  . . . . . . . • . . . .  8 
Boracic acid . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . •  . . . .  . . . .  . . . . . . .  3 
Borax . . . . . . . .  . . . .  . . . .  . . . . . . . .  . . . . . . . .  . . . • . . . .  . . . .  . .  • • . . . .  1'7 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . 100 

The solution is to be placed in a vat heated to 50° C. (122° 
Fah.)  at the end of the paper-making machine, and the paper 
as it leaves the machine is passed through the solution in this 
vat, so as to be completely impregnated therewith, after 
which it is dried upon a warm cylinder and then wound on 
a reel. If the paper be in sheets or printed it is simply im­
mersed in the above solution, heated to 50° C. , spread out to 
dry, and afterward pressed to restore the glaze destroyed by 
the moisture. 

The above compositions are said to insure a degree of in­
combustibility without precedent as regards the preservation 
of the materials to which they are applied. The proportions 
of the several ingredients are given as examples only, and 
may be varied as found necessary in practice. 

5. The courts will in no case declare a reissue patent void 
if, by the true construction of the two instruments, the inven­
tion secured by the reissue is not substantially different from 
that embodied in the original patent. Inquiries in such a 
case are restricted to a comparison of the terms and import 
of the two patents in view of the drawings and models. If 
from these it results that the invention chimed in the reissue 
is not substantially different from that described, suggested, 
or indicated in the original specification, drawings, or model, 
the reissued patent must be held valid, as all other alterations 
and amendments plainly fall within the intent and purpose 
of the statute which allows a surrender and reissue. 

6. Inventions secured by letters patent are presumed to be 
new and useful until the contrary is shown ; and, in the ab­
sence of countervailing proof, that prima facie presumption 
is sufficient to entitle the complainant to a decree in a suit fer 
infringement. 

By the Commissioner oC Patents. 

ANVIL.-EX PARTE DUCSH. 

The combination of a drill, adjustable standard, and vise 
with an anvil, as such, is not a legitimate mechanical com 
bination, for the anvil, as such, can make no contribution to 
any distinct operation of the entire machine. But the com­
bination of a drill, adjustable standard, and vise, by means 
of a base to which the standard and vise are attached, is a 
legitimate combination, embracing no supernumerary ele­
ments, and, if novel, is patentable. 

.. ' . ,  .. TIME LOCK.-EX PARTE KOOK & HALL. 
The Social Science Association. When the different forms referable to one genus are such 

The last day's session began with a paper by Frederick that the substitution of one for another involves invention, 
Douglass on the exodus of negroes from the South. Mr. the differences are patentable, and the several forms consti­
Douglass strongly opposed the movement, holding that the tute different species of the genus, all subject to one generic 
South was not only the best place for the negro as a field of patent, but each legally patentable in a distinct and specific 
labor, but best on the grounds of his political powers and patent. When, however, the substitution of one for the other 
possibilities. The posi tion taken by Mr. Douglass was op- involves no invention, but only mechanical skill, the differ 
posed by Professor T. R. Greener, of Howard University, ences are not patentable, and the fo�ms do not constitute 
and President Anderson, of Rochester. several species of the genus, but are all modifications of the 

William A. Hovey, of the Boston Transcript, read a strik- same species. 
ing paper on co-operative stores in England and America. VEGETABLE LIFE-DESTROYER AND SPROUT-KILLER.-EX Mr. James Samuelson, of Liverpool, England, presented cer- PARTE RODGERS. tain schemes for the material advancement of the working A decision of the Examiners-in-Chief, lawfully made in classes, and Mr. Joseph D. Weeks, of the Iron Age, gave an 
address on industrial arbitration and conciliation. Debt ' any case, constitutes a rule for the Primary Examiner in that 
making and debt payiug in American cities was discussed case until the decision is overruled by the Commissioner. 
by Mr. William F. Ford, of Philadelphia. In the depart- METALLIC LINES OR CORDS FOR SUSPENDING PICTURES, 

ment of social economy, Mr. F. B. SanbJrn , secretary, pre- ETC.-EX PARTE HOOKHAM. 

sented his annual report ; and there was read a paper sent by A claim for an improvement in metallic cords for suspend-
Charles L. Brace, of the Children's Aid Society, discussing ing pictures and other articles may be united in one patent 
the methods of dealing with poor and vicious children. with a claim for an improvement in fastenings for connect· 
Institution life for children was treated in a paper by Rev. \ ing pictures and other articles to cords ; but these claims 
T. K. Fessenden, of Connecticut, and debated by several cannot 1)e united with a claim for a reel for holding such 
members. The closing paper was by Mr. Robert P. Porter, cords in stock. 

Among other articles of merchandise the Olympus, of the 
Cunard Line, for Liverpool, had on board 2,200 bales of cot­
ton, 13,000 bushels of wheat, 12, 000 bushels of corn, 100 sacks 
of flour, 60 casks of skins, 30 tons of leather, 500 boxes of 
bacon, 400 cases of canned meats, and 500 dried hides. 

The cargo of the steamship Oder, of the Imperial German 
Mail Line,  for Bremen, was composed of 8, 032 bushels of 
corn, 5, 370 bushels of wheat, 340 hogsheads of tobacco, 550 
cases of tobacco, 190 bales of tobacco, 2 ,200 packages of but­
ter, 1,500 sides of leather, 350 tierces of lard, 50 tierces of 
grease, 200 barrels of flour, 100 barrels of peas, 75 boxes of 
bacon, 300 boxes of corned beef, 180 boxes of sausages, and 
50 barrels of corned beef. 

The Ethiopia, of the Anchor Line, for Glasgow, carried 
40,000 bushels of corn, 1 , 700 barrels of flour, 6,000 sacks of 
flour, 4, 000 boxes of cheese, 20 hogsheads of tallow, 150 
tierces of beef, 900 boxes of bacon, 7,000 packages of butter, 
900 quarters of fresh beef, and 200 carcasses of sheep. 

The Australia, of the Anchor Line, for London, had on 
board 5,800 sacks of flour, 550 sacks of oatmeal, 4, 035 pack­
ages of canned goods, 230 boxes of bacon, 125 boxes of hams, 
50 tierces of beef, 470 barrels of tongues, 7,800 boxes of 
cheese, 450 barrels of lard oil, 450 barrels of flour, 8,000 
bushels of wheat, 790 quarters of beef, 300 carcasses of 
sheep, and 125 live bullocks. 

The Assyria, of the Anchor Line, for Bristol, took out 
32,000 bushels of wheat, 2, 000 barrels of flour, 3, 000 boxes 
of cheese, 400 boxes of bacon, 100 tons of tallow, 400 barrels 
of lard oil, 900 packages of lard, 140 tons of oil cake, and 
1 ,400 bags of flour. 

This, it must be borne in mind, includes only the more 
important shipments by steamers. A vast amount of pro­
duce, particularly grain, is exported in sailing vessels. 

Ship owners report a rapidly increasing demand for Ameri-' 
can products in Europe-a demand so urgent that the carry. 
ing rates for grain have been raised from thirty to forty per 
cent above those that obtained three months ago. 

.. � • I • 
A Lady Patent Lawyer. 

For the first time in the federal courts of this district a 
lady practitioner appeared the other day in this city be­
fore Judge Blatchford, in the United States Circuit Court, 
and argued in person a motion for an injunction in a patent 
suit for the alleged infringement of a patent of her own. 
The lady is Miss Helen Marie MacDonald, of Boston. 

It will be remembered that for the last ten or fifteen years 
a considerable number of ladies have been employed in the 
Patent Office at Washington, some of whom have occupied 
the positions of examiners. In general they have shown 
activity and ability in the discharge of their official dnties, 
and the experience gained ought to qualify them to serve ac­
ceptably as attorneys. 

... . .  � . 
Our Trade with England. of the Chicago Inter-Ocean, on the industrial, agricultural, 

and financial outlook of the West. It presented an array of 
facts and figures that aston ished even those who h�d a gen­
eral idea of the rapid industrial progress of theW est during 

SCYTHES.-EX PARTE ROBY. The British Bureau of Statistics report that America is ex-
The substitution of edge steel enveloped in soft steel ,  in porting to Great Britain three times as much as Great 

lieu of edge steel em;eloped in iron or other material, in the Britain sends to this country, and that with the rapid in ­
manufacture of scythes, is a patentable improvement if the crease in American exports there is a correspondingly rapid 
scythes in which the soft steel is used have more elasticity, decrease in British exports. In round numbers, the exports recent years. 

- • • • • less weight, and take a better polish than those constructed from the U nited States to Great Britain for the · last fiscal 
A Remarkable Pompano. in any other form. year amounted to $333,000,000, while the exports from l\'[r. C. A. Lewis, at the Washington Fish Market of this TRADE MARK.-EX PARTE COATS. Great Britain to this country in the same period amounted city, has recently had on exhibition the largest pompano 1 .  Minor non-essential elements of  a composite symbol of to about $111,000,000. 

ever known. It was taken with Spanish mackerel off Nor- trade, when used in connection with other parts which con- .. , • , • 
folk, Va. , and weigbed twenty-three pounds. Usually these stitute its main features, cannot be registered as a trade American Gyu ecological Society. 

fish range. between one and three pounds in weight. A four \ mark ; but those parts, when so used as obviously to consti- The fourth annual convention of the American Gyneco-
pounder IS rare. Above that weight but one specimen has : tute the main features of the aggregate symbol, are registra- logical Society met at Johns Hopkins University. Baltimore, 
ever before been brought to this market, and that weighed I ble as a trade mark. Md. , Sept. 17, for a three days' session. Dr. T. G. Thomas, 
n.ineteen pounds. Mr. Lewis' fish was perfect in every par· I 2. Two parallel scales of inches and fractional parts of New York, presided. There was a good attendance, em­
tIc�lar, tho�g� a monster i? size. It was sent to the Smith-. thereof, when so nsed as to be the main featur�s of the

. 
entire bracing many of the most eminent physicians in the U njted 

soman InstitutlOn at Washlllgton. symbol or device in which they are shown, WIll constItute a States. 
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I Oak Tanned Leather Belting, Rubber Beiting, Cotton 
Belting. Polishing Belts. Greene· Tweed & Co .• N.York. 

---------------------- Pays well on small investments ; Magic Lanterns and 
The Charqe for Insertion under this head is One ])ollar Stereopticons of all kinds and prices ; views illustrating 
a linefol' each insertion .. about eiqht words to a line. every suhject for public exhibition ahta parlor enterta1Jn­
Advertisements must be received at publication office ments. Send stamp for 80 page Illustrated Catalogue. 
as eal'ly as Thursday nwrninq to appear in next issue. Centennial medal. McAllister, 49 Nassau St., New York. 

(3) E. R. asks ; 1 . How does a vacuum 
rate as an insnlator of electricity ?  A. Electricity cannot 
pass through a perfect vacunm . 2. What is the best 
metal to use for 11l inch pipe to:contain cold drinkiug 
water, as cheap as is consistent with regard to health? 
A. Iron. 3. Are the cnntributions that you weekly 
annonnce under head of " Communications Received " 
all printed in the AMERIOAN. or are part printed in 
the SUPPLEMENT? A. Some are published in the 
SOIENTIFIC AMERICAN. some in the SUPPLEMENT, and 
some not at all. 

[OFFICIAL . ]  

I N D E X  O F  I N V E N T I O N S  
E'OR WHICH 

Letters Patent oC the United States were 

Granted in the Week Endln� 
The best results are obtained by the Imp. Eureka Tur­

bine Wheel and Barber's Pat.Pulverizing Mills. Send for 
descriptive pamphlets to Barher & Son. Allentown. Pa. 

Portable Railroad Sugar Mills, Engines and Boilers. 
Atlantic Steam Engine Works. Brooklyn. N. Y .  

Brass·or Iron Gears; Models.  G. B. Grant. Boston. 
Self-Balanced Slide Valve. Wanted. a party to build 

and Introduce engines with self-balanced valve . Mono­
poly to party. For particulars. address J:t. G. Bishop. 
Chetopa. Kan. 

Draw'g Insts. & Mat. Woolman. 116 Fulton St. , N.Y. 
Wanted-to correspond with parties who will make 

and sell new Steam Engine Governor on royalty. Ad-
dress S. Whinery, WheeJer\ Ala. 

The Best Invention for Bntter Shippers. " Byram's 
Patent Refrigerating Butter Carrier." Send for circu· 
lar. S. D. Byram. Liberty, Ind . 

For SaJe. - 48 in. x 12 ft. Planer, in good order, price 
$700. E. P. Bullard. 14 Dey St . •  New York . 

Gear Cutlery Attachment for Lathes. Fine Tools, Lace 
Leather Cutter.Belting.etc. Jackson & Tyler. Baltimore. 

Cooper Manufacturing Company, Mt. Vernon, Ohio. 
Manuf's of Stationary. Portable. and Traction Engines, 
Saw Mills. Grist Mills, Mill Machinery, etc . Elngineers 
and Contractors. Ctrcular free . 

The Improved Hydraulic Jacks, Punches. and Tube 
Expanders. R. Dudgeon. 24 Columl>la St. ,  New York. 

Elevators, Freight and Passenger, Shafting, Pnlleys, 
and Hangers. L. S. Graves & Son, Rochester, N. Y. 

Cnt Gears for Models, etc. (list free) . Models, work­
ing machinery, experimental work, tools, etc., to order. 
D . Gilbert & Son. 212 Chester St . •  Philadelphia, Pa. 

Holly System of Water Supply aud Fire Protection 
for Cities and Villages. See advertisement in SOlEN­
TIFIO AMERICAN of this week. 

Self-feeding Upright Hand Drilling Machines of su­
perior constrnction. Pratt & Whitney Co .• Hartford. Ct. 

Deoxidized Bronze. Patent for maChine and engine 
journals. Philadelphia Smelting Co .• Phila., Pa. 

Improved Steel Castings ; stiff and durable ; as soft 
and easily worked as wrought iron ; tensile strength not 
l ess than 65.000 lbs. to sq. in. Circulars free. Pittsburg 
Steel Casting Company. Pittshurg. Pa. 

-

Steam and Gas Fitters' Tools a specialty. Send for 
circulars . D. Saunders' Sons, Yonkers, N. Y .  

W m .  Sellers & C o  . •  Phila. ,  have introduced a new 
Injector. worked by a single motion of a lever. 

(4) E. S. asks for the surest method of sil o 
ver plating large quantities of steel knives. The silve.r 
peels. I have no trouble with other metals. My solu­
tion deposits beautifully, but in burnishing comes up 
very blue. What is the cause? A. Your trouble is 
doubtless due to imperfectly cleansing the work or put­
ting it in the bath before closing the circuit. Clean with 
hot potash or soda, and with dilute sulphuric acid and 
pumice stone or fine clean sand if necessary The whiteu·· 
ing bath should not be too.strong, and should be worked 
with an extra cell or two. • 

(5) E. S. N. asks whether the black o xide 
of manganese will answer to mix with copper and tin 
to make the manganese bronze, mention of which was 
made in a late nnmber of the SCIENTIFIC AMERICAN. I 
find the metallic manganese is too expensive (costing 

September 2, 1879, 
AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

Alloy for jewelry. W. W Hubbell . . . . . . . . . . . . . . . . .  219.097 
Alloy metal for metric silver COin and silverware. 

W W HubbelL . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . .  219.265 
Alumina. making sulphate of. �'. I.aur (r).. • . .  . . . .  8.882 
Axle, carriage. H Killam . . . . . . . . . . . . . . . . . . . . . . . . .  219.160 
Axles. device for cutting and SCrew threadiug 

metallic wagon, C S Adams . . . . . . . . . . . . . . . . . .  219.193 
Ball ears to sheet metal vessels. attaching. G. W. 

Knapp . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  219,275 
Barrel trussing machine. M . L. Deering . . . .  . . . . . .  219.228 
Bed bottom. spring, J. 1. Wheeler . . . . . _ . . . . . . . . . .  219.190 
Bed. cushion. and like stUffings and carpet linings. 

treating W. M. Blakeman. Jr" . . . . . . . . . . . . . . . . .  219.142 
Bed stUffing compOSition, W .  M . Blakeman. Jr . .  219.141 
Bedstead, adjustable cot. Howe & Perry . . . . . . . . . .  219.2e4 
Bedstead. wardrobe. M. Dupre . . . . . . . . . . . . . . . . . . . . .  219,078 

.Beehlve. M. Wright. .  . .  _ .  . .  . . . . . . . . . . ... . .. . . . . . . . . .  219.134 some $290 per lb.) I find manganese classed among Bell, electric call. G. L . Anders . . . . . . . . . . . . . . . . . . . . .  219.059 the metals difficult to fuse. Will the oxide melt at the BiIliar<l cue,..a . Fitzgerald . . . . . . . . . . . . . . . . . . . . . . . . . .  219.241 
temperature of molten copper ? A. Yes ; reduce the I Boller furnace. J C McNeil . . . . . . . . . . . . . . . . . . . . . . 219.106 
oxide to an impalpable powder (120 mesh). mix it with i Bolting screen or sieve. Forney & Bange . . . . . . . . .  219,242 
an excess of powdered charcoal. and add the mixture Boot and shoe shank stiffener. G. L. Talbot . . . . . . . 219.184 
graduallY to the copper. Under these circumstances Boot and shoe uppers. la.ting, G. W. Copeland . .. 219,224 

The greatest success ever attained /in the production 
of materials for structural purposes bas been achieved 
by the H. "'T. Johns Manufacturing Co . , 87 Maiden Lane, 
New York, in the production of their Asbestos Liquid 
Paints, which are "not only in use upon the finest and 
largest structures in thIs country. among others the : 1 For Shaf�s,  Pulleys. or Hangers. call and see stock 
Metropolitan Elevated Railroad. the U. S . Capitol at kept at 79 Llberty St •• N. Y. Wm. Sellers & Co .  

the latter will take up the small quantities of the man- Bottle stopper. A .  F Parkhurst . . . . .. . . . . . . . . . . . . . 219,stlI 
ganese reduced by the carbon. Br�tzel machine, C. �. Appel . . . . . . . . . . . . . . . . . . . . . . 2 1 9.196 

Bl'lck, E. L. Schieffellll . . . .  . . . . . . . . . . . . . . . . . . . . .. . . . . 219.312 Washington. etc . •  but are also rapidly taking the place 
of al\ others for dwellings. on account of their superior 
durability and beauty, which render them the best and 
most economical paints in use . 

Wanted for cash.-A 2d hand Engine Lathe, 36 in. 
swing. to turn 16 ft. Moltz & Bro . •  Williamsport. Pa. 

Wanted-The Agency for a good Washing Machine; 
also other patented articles. Address Bragdon Bros .• 16 
Federal St .• Allegheny. Pa.  

For Sal  e.-Sole right, patterns, engravings, and tools. 
all sizes, ready to manuf. Steam Heating Apparatus .  
Send for illustrations. Kafer & De Lacy. Trenton. N.J.  

For Sale Cheap.-TlVo Amatenr Sham Engines. D.  
Gilbert & Son . •  212  Chester St  . •  Philadelphia. Pa. 

Patent For Sale.-Solid Die Rivet Making Machine. 
G.  A. Gray. Johnston Building. Cincinnati. O.  

Experimental Machinery and Patent Office Models. 
Cheap at W. Gardam & Son, 112 John St . .  New York. 

Nickel Plating.-Sole manufacturers cast nickel an­
odt;.:s, pure nickel salts, importers Vienna lime, crocus, 
etc. Condit. Hanson & Van Winkle. Newark. N. J., and 
92 and 94 Liberty St . •  New York. 

(6) E. A. E. asks : 1. In the freezing of 25 Bridge gate, draw. F C Beck . . .. . . . . . . . . . . . . . . . . . . 219.119 
NEW BOOKS AND PUBLIOATIONS. [ lb. of water at 600 Fah., how much heat must be given Bronzing maC?lne. D. Heston. . . . . . .  . . • . • •  . . .  • • . .  219.094 

ON THE USE OF THE BAROMETER ON SUR- ' off? A. Sufficient to raise about 22 lb. of water from Brnsh. fountalfi. M. J Sunderlin . . . . . . . . . . . . . . . . . . . . 219.324 
VEYS AND RECONNOISSANCES. By Lieut. I the freezing to the boiling point. 2. What quantity of Bung bushlng •

. 
W JOhnson" . . . . . . .. . . . . . . . . . . . . . . . .  219.009 

C 1 R S W'll' W h' t . I . d I . d '  th t" t Butter. tempermg. Bacher & McKlllnls . . . . . . . . . .  219,131 o .  • . .J �amson. as Ing on . . crushed Ice an sa t, ml:e . m e
. 

propor Ion . 0 pro· Butter tub. R. R Jones . . . . . . . . .. . . . . . . . . . . . . . . .  219.268 Government PrIntmg Office. duce the greatest cold, Will. m passmg to the fiUld con- Butter worker and printer. W. Weaver. . . . . . . . .  . 219.329 A compendium (without plates) of Lieut. Col. Wi!· dition. absorb this quantity of heat? A. In practice Button. sleeve. W Bourke . . . . . . . . . . . . .  . . . . . . . .  219,204 
Hamson's paper on the barometer. professional papers from 50 to 70 lb. of a mixture of 2 parts ice and one of Button. sleeve and collar. R. M. Tripp . . . . . . . . . . . .  219.325 
of the Corps of Engineers. No. 15. which puts this useful salt would ordinarily snlllce to cool the water to the Calculator. G. FulIer . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .. 219.246 
manual in a form convenient for field use. freezing point. Calendar, J. E. Heath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219.156 
A PRACTICAL TREATISE ON LIGHTNING CON · (7) B. A. asks : Which is strongest or pre- Cant hOo�. A .  Sanford . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219.117 

Car couplmg. N. F.  Brent .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  219.:J06 DUCTORS. By H. W. Spang. Philadel- ferable for general work. a pulley (from 18 to 60 or Car coupling. A. W. Cain . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219,216 phia. 12mo, paper, pp. 44. more inches d iameter) with curved or straight arms, Car coupling. T A .  Palm . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219.3(1 
Advocates Mr. Spang's system of non-insulated and why? A. Formerly pulleys were cast with curved Csr coupling buffer head, J. T. Wilson . . . . . . . . . . . .  219.334 

lightning conductors, instead of the ordinary insulated arms, with the idea that they would produce less shrink Car. postal. C . R. Harrison . . . . . . . . . . . . . . . . . . . . . . . . .  219,155 
lightning rods. age strain. as upon cooling they would yield or spring Car starte;. Gibson & Seeley .: . . . . . . . .  . ,  . . . . . . . . . . . .  219.247 

to the pressure but the art of proportioning and castin" Cars. contmuous brake for I allway. R. D. Sanders 219.177 
THE ILLUSTRATED SYDNEY NEWS. pulleys has bee� so improved that we think the curved Car ••  manufacture of king bolt plates for railway, , The Illustrated Sydney News has sent ont a special in- h . J T Wilson . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219.333 
vitation issue. designed to attract visitors to the Inter- have little or no advantage over t e straight arms. Carbureter. W M Jackson . . . . . . . . . . . . . . . . . . . . . . . .  219.158 
national Exhibition at Sydney. It is an exceedingly (8) E. F. M. would like to know (1) if ships Carbure�i,:g machine

,
' air. E SavilI . . . . . . . . . . . . . . . . . 219.118 

creditable bit of enterprise, the numerous and excellent of medium size are propclled with screw propellers of Carpet hmng. H, A. stearns . . . . . . . . .  "' . . . . . . . . . . . .  219.182 
illustrations making a particularly "ood impression. four blades. A. Yes, from 8 to 14 feet diameter. 2. Cartridge. L. A. Merriam . . . . . . . . . . . . . . . . . . . . . . . . . . .  219.107 Steam Excavators. J. Souther & Co . ,  12 P.O. Sq. Boston. ,., Caster I Leonard 219 104 There are given besides a four column leader on the Ex- What size and how long are the blades? A. The length caster: L. Morgan · i;; : : : : ·  : : : . : : :: : : : : : : : : : : : : : : : : : : :  8:878 hibition, descriptions. of the buildings and grounds, and of the blades is the radius of the propeller. less the radins Castings. device for COOling. H. Wiard et al. . . . . . .  219.130 
a large amount of information as to the climate, geogra- of the hub. 3. What width? A From 20 to 30 inches. CellulOid, drying. J B Edson . . . . . .  . . . • . . . . .  219.235 
phy, population, and products of the colony. 4. At what angle do they strike the water? A. Gener · Celluloid lining for ice pitchers. M. C Lefferts . . .  219.279 
SPONS' ENCYCLOPEDIA OF THE INDUSTRIAL ally from 55 to 70 degrees. '5. How wide a space of water Celluloid tubes to taper or other forms, reducing. 

All makes and sizes of Steam Hammers bored out. 
L . .s. Flanders Machine Works, Philadelphia. Pa. 

The Secret Key to Health.-The Science of Life. or 
Self-Preservation. 300 pages . Price. only $1. Contains 
fifty valuahle prescriptions. either one of which is worth 
more than ten times the price of the book . lIlustrated 
sample sent on receipt of 6 cents Ior postage. Address 
Dr. W. H. Parker. 4 Bulfinch St .• Boston. Mass . 

The Baker Blower runs the largest sand blast in the 
world. Wilbraham Bros .• 2318 Frankford Ave., Phila .• Pa. 

Magnets. Insulated Wire. etc. Catalogue free. Good· 
now & Wightman, 176 Washington St . •  Boston. Mass . 

Forsaith & Co .• Manchester. N. H.,  & 213 Center St .• N. 
Y. Bolt Forging Machines, Power Hammers, Corob'd 
Hand �'tre Eng. & Hose Carriages. New & 2d hand Machin­
ery. Send stamp for lIlus. cat. State just what you want. 

Wright's Patent Steam Engine, with automatic cut­
off. The best engine made. For prices. address William 
Wright, Manufacturer, Newburgh, N. Y .  

For Solid Wrought Iron Beams. etc • •  see advertise­
ment. Address Union Iron Mills. Pittsbnrgh. Pa., for 
lithograph. etc. 

H. Prentiss & Co .• 14 Dey St .• New York. Manufs. 
Taps, Dies, Screw Plates, Reamers, etc. Send for list . 

The Horton Lathe Chncks; prices reduced 30 per cent. 
Address The E . Horton & Son Co., Windsor Locks, Conn. 

Presses. Dies. and Tools for working Sheet Metal, etc. 
Fruit & other can tools. Bliss & Williams: B'klyn. N. Y. 

Linen Hose.-Sizes: IJ.li in . •  20c.;  2 in . •  25c ; �>9 in., 
29c. per foot. suhject. to large discount. For price lists 
of all sizes. also rubber lined linen hose, address Eureita 
Fire Hose Company. No . 13 Barclay St .• New York. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Bulling Metals. 
E. Lyon & Co .• 470 Grand St ..  N. Y. 

Eclipse Portable Engine. See illustrated adv .• p .  189. 
Bradley's cushioned helve hammers. See illus. ad. p. 206. 

Sheet Metal Presses. Ferr.cute Co .• Bridgeton, N. J. 
Band Saws a specialty. F. H. Clement. Rochester, N.Y. 

would be displaced if turned without any forwa�d or W B Carpenter. . . .  . . . . .  . . . . .  . . . . .  . . . 219.218 ARTS, MANUFACTURES, AND COMMERCIAL backward movement of the vessel? A They are assumed Chaln. detachable l ink for drive. L. W Stockwell . .  219.126 PRODUCTS. Edited by G. G. Andre. 
to displace a column equal to their own diameter. Cha�n. ?rive. � W Stoc�well . . . . . . . . . . . . . . . . . . .  219.125 F. G. S. New York : E. & F. N. Spon, • Cham lmks. die for weldmg. J. F Busey . . . . . .. .  . 219.215 30 parts, each 75 cents. (9) O. T. G. writes : 1. In steam engme Chain. ornamental. C F. Heckmann . . . . . . .  219.091. 219.092 

Parts 5 and 6 of this Encyclopedia complete the article with 7 inch cylinder, 10 inch stroke, what should be pro- Ch�Ck book. bank. H H Norrinl:ton . . . . . . . . . . . . . 219.299 
on potash, and add soda, alloys, alum. alumina. arseniC. per dimensions of area of induction ports in square Chlmney •. fireproof. H. Schreier . . . . . . . . . . . . . . . . . . . 2 19120 
asbestos. asphalt, assaying, atomic weights, baryta. and inches? A. % inch x 4>9 inches. 2. Area of eduction Churn. MlllOt & Rhoa�es . . . . . . . . . . . . . . . . . . . . . . . . . . .  219.290 
beverages. the last including aerated waters and beer. ports in square inches? A .  1 inch x 4Y. inches. 3. Churn motor, R. C R�ce . c  . . . . . . . .  , . . . . . . . . . . . . . . . . . . 219.308 

HINTS TO CORRESPONDENTS. 

. ? A 2U ' h d' te Churn power mechamsm. M. J. llarrow . . . . . . . . . . . .  219.061 Inside diameter of steam plpe.� . 74 mc es mm� r' Clamp, 8 Konz . '  . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  219.276 4. What number of revolutIOns should such engmes Clay dissolver and washer, J S Estlln . • . . . . . . . . . .  219.239 make with 50 lb. pressnre in cylinder. A. It depends Clocks, back action for striking movements of. 
upon the amount of work it has ; the speed of an engine W D Davies . . .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219,226 
is geuerally determined by the character of the work or Cloth register. A. Harrison . . . . . . . . . . . . . . . . . . . . . . . . 219,258 
machinery to be driven. 5. Please give rules for calcn- Clothes frame. A. Moore . . . . . . . . . . . . . . . . . . . . . . . . .  . 219.109 
lating the above. A. The above will give about the Coin holder and d�liverer, J. W . Meaker . . . . . . . . . .  219.287 

No attention will be paid to communications uuless nsnal proportions for engines of this clasB. There are no Coop and �rate. chICken, G. J. Cook . . . . . . . . . . . . . . . 219,071 
accompanied with the full name and address of the rules for proportions applicable to all kinds of engines. Corn receIver, N. Edwards . . . . . . . . . . . . . . . .  . . . . . . . . .. 219.000 
writer. Corn sheUer. W. A. Stone . . . . . . . . . . . . . . . . . . . . . . . . . .  219.123 

d 'll (10) D, & C. ask : 1. Can you tell us of a Cotton and hay press. G Cooper . . . . . . . . . . . . . . . . . . .  219.223 Names and addresses of correspon ents WI not be 
better way to smooth spokes as they come from the Cotton cleaner, M· S Hasie . . . . . . . . . . . . . . . . . . .. . . . . . .  219.259 given to inquirers. lathe, than the sand Celt? A.' No. 2. We have trouble Crih?age board. �. W Le Connt .. . . . . . . . . . . . . . . . . . .  219,280 We renew our request that correspondents, In referring 
in gettin" the ground glass to adhere to the duckin!!, CnltIvatlng machme. C E. Sackett . . . . . . . . . . . . . . . . .  219.115 

to former answers or articles. will be kind enoul<h to 
belts. rf there is no better way than to nse the belt;. Cnlt�vator J J Deal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219.227 

name the date of the paper and the page, or the number . 1 f . CultIvator. C. E. Sackett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219.116 
of the question. IS there a better cement than common g ue for asteRmg Cultivator. I Utter . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  219.326 

Correspondeuts whose inquiries do not appear after the glass or emery to the belts ? A. Apply a rather Curtain fixture. C A Kellogg . . . . . . . . . . . . . .. . . . . . .  219.270 
a reasonable time should repeat them. thick coating of good tough glne to your belt; heat the CurtaIn fixture. A. F Temple . . . . . . . . . . . . . . . . . . . . . . 219.185 

sand to 2000 and press the belt into it. This method Damper and case, stove pipe. A. C. Norcross . . . . .  219.111 Persons desiring special information which is purely 
allows the sand to become deeply embedded in the glue . Dead centers. device for overcoming the. J. W. of a personal character, and not of general interest. 
3. How cau we season oak hubs without their cracking. Mullins . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . .  219.295 should remit from $1 to $5, according to the subject, 
and the quickest way? We want to season them in tbree Dental engine. E. T. Starr . . . . . . . . . . . . . . . . . . . . .. . . . . . . 219.320 

as we cannot be expected to spend time and labor to 
months. if possible. A. They are sometimes seasoned Dental plugg�r. A M Denham . . . . . . . . . . . . . . . . . .  219,075 

obtain such information without remnneration. . kl b steamin" but this method cannot be recom- Dental use, rlb.bon gold �pool for. H. Morrison . . . . 219.293 
Any numbers of the SCIENtIFIC AMERICAN SUPPLE· qmc y y 0 ' . Desk and sewmg machme cabinet. combination 

\\lENT referred to in these columns may be had at this mend.ed. Dr! the ends superfiCially. and apply a coat of writing. J W Hosford . . . . .  ' "  ' "  . . . . . . . . .  219.263 
office. Price 10 cents each. raw Imseed 011. Distance instrnments. altitude attachment for, 

MINERALS, ETC.-Specimens have been re- R. W Burton . .  . "  . . . . . . . .  . . . . . . . . . . . . .  219.146 
(1) W E M 't I • f '  • d Dranght equalizer. D . P. Hersbberger . . . . . . . . . . . .  219.260 . . • Wfl es : am propnetor 0 a ceIved from the followmg correspondents, an Drawer, B . A. Armstrong . . . . . .. . . . . . . . . . . . . . . . . . . .  219.197 Diamond Engineer. J. Dickmson. 64 Nassau St . .  N.Y. meat market at this place. also a subscriber for your examined. with the results stated ; Drill sharpener. T. J. WlIliamson . . . . . . . . . . . . . . . . . 219.133 Yacht Engines. F. C. & A. E. Rowland. N. Haven, Ct. paper. Last night, when going in my cooler. I noticed '1'. L. F. & Co.- No. 1.  A compact limestone resem Drying apparatus. E. Henderson . . . . . . . . . . . . . . . . .  219.093 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys . Yocom & �on's Shafting 
Works. Drinker St., Philadelphia. Pa. 

Noise-Q,uieting Nozzles for Locomotives and Steam­
boats . 50 different varieties, adapted to every class of 
engine . T. Shaw. 915 Ridge Avenue. Philadelphia. Pa . 

Stave, Barrel. Keg. and Hogshead Machinery a spe­
cialty. by E. & B. Holmes. Buffalo. N. Y. 

Solid Emery Vulcanite Wheels-The Solid Original 
Emery Wheel - other kinds imitations and inferior. 
Caution.-Our name is stamped in fun on all onf best 
Standard Belting. Packing. and Hose. Buy that only. 
'l'he best is the cheapest. New York Belting and Pack­
ing Company. 37 and 38 Park Row. N. Y. 

New 8J.li foot Boring and Turning Mill for sale cheap. 
A first class tool. Hilles & Jones. Wilmington. Del. 

A well equipped Machine Shop desire to manufacture 
special machinery. Address T. H. Mnller. care of P. O. 
Box 5,'12. New York. 

The New Economizer. the only Agricultural Engine 
with return fiue boiler in use . See adv . of Port�r Mfg. 
Co .• page 206. 

that a quarter of beef killed the day before gave forth bling that from the celebrated Solenhofer mines, used Eave trough hanger. J R. Baker . . . . . . . . . . . . . . . . . .  219.138 a phosphorescent light. also blood that had dropped to extensively for lithographic purposes. No. 2. Q,uartz. Egg package. folding. W. E. King . . . . . .  , . . . . . . .  "' 219.273 
the fioor when spre�d o�er quit.e a surface lit the room No. 3. Impure crystallized lime carbonate. No. 4 .. A Electric light apparatus. C. F. Brush • • • • • • . . . . . . . , 219.212 
so that I c.ould. dlstmgUlsh oblects for fiye fe.et. Can va·rl'ety of calcite. No. 5. A fine marble. No. 6. Semi 

Electric lighting device. C. F. Brush . . . . . . . . . . . . . . .  219,211 
I th h ? A M Electric machine. dynamo. Houston & Thomson. 219.157 yo,,; exp aI� IS p enomenon . .  ' any orgamc as well crystalline impure limestone .-0. A. B.-The clay will Faucet. W. C Coddington . . . . . . . . . . . . . . . . . . . . . . . . . . .  219.070 as mo�gamc sUbsta�ces e:!)Jt t�e phenomenon of I probably make excellent bricks, but cOhtains too much Faucet. D. A. Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . 219.079 phosp . orescence �n er ce m circumstances.. T�e iron oxide. lime carbonates, silica. etc .• to be useful for Faucet and corkscrew. bottle. W. E. Lant . . . . . . . .  219.101 

;,
ause IS not defimt�ly n�derstood . Consult P�IPson ,� pottery.-J. W. K. -It is a rich magnetite-magnetic Faucet attachment • • J. P. GrUber . . . . . . . . . . . . . . . . . .  219.254 Phosphorescence m Mmera�s. Plants, and Ammals; oxide of iron. A valuable ore of iron if free from phos- Faucet holder. safety. H Hunziker . . . . . . . . . . . . . . . .  219.267 also Becquerel'.s " La Lumlere, ses Causes et ses h S B M Th I f ' b ta Feathers, imitation, M. Grodzensky . . . • • . • . . . . . . . . .  219,253 

Eff " s  rt· 1 199 V I 4 S P orus.- . . .- e samp e 0 resmous su s nce F b d J & W M B . k h # 
, ets. ec a IC e on p. , o .  O. CIENTIFIC appears to be of vegetable origin. A larger sample ence. bar e • .  • .  rm er Oll . . . . . . . . . . . .  219.1.3 

AMERICAN I I . W Fence. barbed. H. R Burroughs . . . . . . . . . . . . . . . . . . .  219.067 . wonld be requisite to proper y c asslfy it.-E. C. . Fence. farm. A. R. Spront . . . . . . . . . . . . . . . . . . . . . . .  , . .  219.319 (2) A. W. P. asks : 1. Is there an instru- -Galena-snlphide oflead. It probably carries traces Fellder. H. C. Kring . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . > '  219,163 ment or anything that a man can use to find gold or sil- of silver. To ascertain the value would require an assay. File. bill, :r Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219.062 
ver coin that has been hidden underground? If so. please -A. L. F.-1. Flint containing crystals of feldspar. 2. Firearm chamber former, C. O. Wood . . . . . . . . . . . . 21 9,336 
inform me where one can be obtained. A. A pick and Similar to No. 1 .  3. Feldspar rock with crystals of Fishing line reel. E . C. Vom Hofe . . . . . . . . . . . . . . . . . .  219.328 
shovel answer a good purpose. 2. I have a small engine, hornblende. 4. Similar to No . 1. 5. Conglomerate.- Fuel, liquid. SmIth & Munsell . . . . . . . . . . . . . . . . . . . . . . .  219,181 
cylinder 5xlO. makes 200 revolutions per minute: how T. B. M.-Feldspar, of little commercial value . Furnace bridge wall, J Mailer . . . . . . . . . . . . . . . . . . . .  219,283 
much lead must I give the cut off valve-it cuts off at Fnrnace grate. A. Desgouttes . . . . . .  , . . . . . . . . . . . . . . . 219,232 
full stroke ? i use 60 lb. of steam and the engine will OOMMUNIOATIONS RECEIVED. Gas apparatus. T G Springer . . . . . . . . . . . . . . . . . . . . .  219.318 
pound. The pump piston is made fast to cross head. On the Aurora. By C. P. L. Gas retorts. etc., furnace for. G. LiegeI . . . . . . .  219.165 
A. You should .!(ive the cut off valve at least 1.16 inch On the Amia Calva. By J. S. Gate. A. 11 Allison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219.194 

Gate. W. E Deu Pree . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219.231 Walrus Leather and Bull Neck for Polishing all Me'- lead. and you may increase it. provided it does not On the Columbus Clock. By N. C. R. Gate. B. H .  Hickok . . . . . . .  . . .. . . . . . . . . . . . . . . . . .  219,261 als. Greene, Tweed & Co .• 18 Park Place. New York. I reopen before the main valve closes. Crank Motion. By W. A. D. Glass moulds, preparing. H. Feurhake . . . . . . . . . . . .  219,240 
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' G overnor and cut-oll':attacb .. automatic, I.M.Scott 219.1711 1 Steam aeneratQl'. water tube, N . Coom!>s. , . . . . . . . . �9'0'i2 1 
Grain binder, W. H. Payne . . . . . . . . . . . . . . . . . . . . . . . �19,S04 Stone dml, J. S. Sw,arlley . . . . . .. . . . . . . . . . . . . . . . . . . .  219,128 
Grain bind"r knot tying device, C. L. Travis . . . . . .  219.187 Stove, coal oil. W. J. Reed . . . . . . . . . . . ... . . . . . .. . . . .  219.306 
Grain binder knot tyins mechanism, P.F.McClure 21P.16lJ Stove pipe joint, J .  H. Jewell . . . . . . . . . . . . . . . . . . . . .  219,098 I Grinding mill, fee

.

d' L. Litchfield . . . . . . . . . . . . . . . . . . .  219,166 Stump extractor, '1' . Ennett . . .  .. . . . . . . . . . .  • . . . . . . 219'237 1 
Harrow, A, Deisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219,229 Sugar from the juice of beet roots, etc . •  obtaln-
Harvester. J. Werner, Jr . . . . . . . . . . . . . . . .  ; . . . . . . . . .  219.330 Ing. C. Lowilr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219.281 
Harvester reel and raJre. D. L. Emerson . . . . . . . . . 219,236 Surveying Instrument, W. Devault . . . . . . .. . . . . . . .  �19,076 
Hat and cap sweat band. J. W. Valentine (r) . . . . . 8,SSO Suspender button end. Osborne & Baldwin . . . . . . . 219,SOU : 
Hat tip lining, F. G, Hanson . . . . . . . . . . . . . . . . . . . . . . . .  219.257 Tablet, rOlling pocket, H. T. Cushman (r) . . . .  ; . . . .  8,R75 ' 
Hats, still'ening, H. Partrick . . . . . . . . . . . . . . . . . . . . . . . . .  219.303 Teleg1'llph IUld teJephone systems, circuit an<\ sig- , 
Hatchway, W .  H. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219,10 nallng apparatus for district. T. N. Vail . . . . . . .  219.188 i 
Hood and cloak, .B . Frankl . . . . . . . . . . . . . . . . . . . . . . . . .  219,242 Te�ephone and tel<;graph line signal, S.W. Francis 219.24! I Horse detacher, A .  Buckley . . . . . . . . . . . . . . . . . . . . . . . .  219.145 ThIll coupling, W. Quinlan . . . .. . . . .. .. . . . . . . .. . . . . . . 219.175 I 
Horse power, Smith & Randall . . .. . . . . . . . . . . . . . . . . . 219.315 Thill coupling, T. Tufts . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  219.129 
Horseshoe blank maker, F. Holub . . . . . . . . . . . . . . . . .  219,096 Tin can, E. P. Follett . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 219,083 

The Commiesioner of Patents in a :PUem:rna. 
Butterworth & Son's Drylng Machine • . '1 engraving. 
Self-Laying Tramway. 1 engraving. 
New Brake. 
A New Metallic Thermometer. 1 engraving. 
Recent Agricultural Inventions. 
A New Press. 1 engraving. 
New Form of Electnc Lamp. 1 engraving. 
The Melodiograph . 
Novel Device for Transmitting Motion. 1 engraving. A Steam Rammer for Paving Streets. 
Patent your Inventions Abroad: 
Centrifugal Milk-Skimming Machine. 2 engravings. 
A New Punching and Shearing Press. 1 engraving. 
New Flange Coupling. 1 engraving. 
A Wonderful Clock. 1 engraving. 
An Amendment of the New Sonth Wales Patent Law. 
Inventions in China. 
Copyrighting Fruit. 

[OCTOBER 4, 1 879. 

Poisonous Fishes.  
Giant Insects. 1 engraving. 
Ailamus Wood. 
Late Views of the Age of the World. 

VI.-MEDICINE AND HYGIENE. 
Hydrophobia successfully Treated with Curare. 
A Singular M emory. 
Antidote to Poison . 
Nervousness Attributable to Tea and Coffee. 
Blushing and Blanching. 
Antiseptic Action of Acids. 
Yellow Fever. 
Catching Cold. 
Poisoned by Revenue Stamps. 
Disinfectants and how to Use Them. 
The Bite of a Skunk. 

Horseshoe pad. G. W. Voelker . . . . . . . . . . . . . . . . . . . .  219,327 Tongs, tubing, L. W. Young . . . . . . . . . . . . . . . . . . . . . . . . 219,338 
Hub boring machine, A. J. Mougey . . . . . . . . . . . . . . . .  219,171 Tool. cOlnb!natlon, B. N. Snelley . . . . . . . . . . . . . . . . . .  219.313 

New Form of Reynier's Electric Lamp. 1 engraving. 
Combined Punch and Shear. 1 engraving. 1 
Glass Shoe Patterns. 

' 
Relation of Religious Belief to Epidemics. 
Iodine a. a Substitute for 'luinille. 
Memoranda for Disinfection of Yellow Fever. 
A New Way to Treat Diphtheria. Ice. preserving. etc .• Slee & GoS" . . . . . . . . . . . . . . . . . 219.121 Toy pistol, W; J. Shipman . . . . . . . . . . . . . . . . . . . . . . . .  , 219,180 A New Surf BoaL 2 engravings. Jeweler's settings. die for making, C. Blancard . .  , 219,202 Trnck fralnes, manufacture of end pieces for Edison's New Telephone. :I engravings. 

Journal cooling ' attachment for railway cars, cross bars of. J .  T. Wilson . . . . . . . . . . . . . . . . . . . . . .  219,835 Recent Decisions Relating to Patents , Trade Marks, 
etc. C .  E. Austin . . .  ' . . . . .  : .. : . . . . . . . . . . . . . . . . . . . . . . . . . .  219,198

1 Turn table. C; P. Durel . . . . . ." . . . . . . . .. . . . . . . . . .. . . 2 :9,152 
Knob alarm. door. A. P. SlIva . .. . . . . . . . . . . . . . . . . . . . .  219,314 Valve, balanced .lide, D. B .. Kimmel . . .. .. . . . . . . . . .  219,161 
Lamp. elgar. L. 'J. Atwood . :  . .  : . . . . . . . . . . . . . . . . . . . . . .  219.136 Valve. balanced slide. E. Robinson . . . . . . . . . . . . . . .  219.310 II.-MECHANICS AND ENGINEERING. 
Lamp, electric. C. F. Brush: . . . : . .  : . . . . . . . . . .  219,208, 219,209 Vehicle platf.rm trestle, E. B .  Childs . . . . . . . . . . . . .  219,221 Tubular Piles. 8 engravings. Lamps. carbon for electric. C. F. Brnsh . . . . . . . . . . . .  219.210 Vehicle spring, G. B. Hamlin . . . . . . . . . . . . . . . . . . . . . . . .  219,087 The Effect of Great Pressure upon Powdered Sub-
Lamps. regulator for electric. C. F . Brush . . . . . . . . .  219,213 VelOCipede, C. W. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219,252 stances . 

Steam Heating in Troy. Latch, C ,  Doner . . .  '. . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  219.077 Vessels. device for preventing the shifting of Blowing np River Snags. 
Inelllciency of Steel Armor Plates. 
Pneumatic Cushio" for Elevators. 
Horse Power of Great Eastern. 
Springs . 

Latch. Smith & French . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219,316 cargoes In , R . Qulntavalle . . . . . . . . . . .. . . . . . . . . . .  219,305 
Leather, stuffing, H. N. Dodge . . . . . . . . . . . . . . . . . . . . . 219.233 Vessels, device for preventing the shifting of 
Linch pin holder, B. Goodyear . . . . . . . . . . . . . . . . . . . . . .  219.249 grain in. C . Lazarevitch . . . . . . . . . . . . . . . . . . . . . . . . . .  219,278 
Lock face plate. T. Ly{)n . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219,105 Wagon jack, H. B. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . 219,089 

Manufacture of the Harris-Corliss Engine. 4 engrav-Locomotive boiler cleaner, W. Titcomb (rl . . . . . . . .  8,884 Waiter, automatic table, W. Beeson . . . . . . . . . . . . . . .  219.200 ings . Logs into strips, SliCing, J .  Naylor, Jr . . . . .  ;';", . . . .  '. 219,296 Wash board, S. J. Bradmon . . . . . . . . . . . . . . . . . . . . . . . . .  219.06<1 
Loom shuttle, J. Johnston . . . . . . . . . . . . . . . . . . . : .. . . .  219,159 W ashing machine, W. F. Bethke . . . . . . . . . . . . . . . . . . . 2 l9,201 

A Large Cog Wheel . 
Mail bag, T. A. Dennis . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 219.230 W ashing machine , W. Church . . . . . . . . . . . . . . . . . . . . . . 219,147 

A Few Words to Young Steam Fitters. 
Progress in Railway Making. • 

Match safe., A. F. Able . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  219.185 Washing machine, B. F. Fuch . . . . . . . . . . . . . . . . . . . . .  219.245 The Swiftest Ship in the World. 
Wooden Pulley for Band Saw. 
Hydraulic Ram . 

Meat, can for preserving raw, A. A. Libby . . . . . . . . .  219,164 Watch chain bar and penCil, L. W. Fairchild . . . . .  219,081 
Meat cutter, C. Kieser . ;  . . . . . . . . .. . . . . . . . . . . . . . . . . . .  2,9,272 Water wheel and gate. J .  C. Montgomery . . . . . . . . 219,291 Weight on Safety Valves. 

Water Supply Pipes. :lleat, preserving. A. S. Lyman . .  , . . . . . . . . . . . . . . . . . . 219,168 Windmill, J. E. Gilchrist . . . . . . . . . . . . . ' . . . . . . . . . . . . . .  219.248 
Medicinal capsule filler, V. E. Mauger . . . . . . . .. . . . . 219,'185 WindOW cleaning chair, A .  Dormitzer . . . . . . . . . . . . . . 2 19.234 Traction Engines on Common Roads. 

Sounding Niagara River. Metal tube soourer. W·. C. Allison . . . ... . . . .. . . . . . . 219.195 Window shade fixture. A. R. Nissley . . . . . . . . . . . . . . . .  219.110 
Railway Speeds . Micrometer gauge, J. Richards . . . . . . . . . . . . . . . . . . . .  219,307 Wire rods, reeUor coiling, D. C. Stover . . . . . . . .  219,124 Glass Rail way Sleepers. 
The Simplon TllI\IleJ. 

Mines. apparatus for COOling, J. L. & D. H. Coles. 219,222 
Mining apparatus, hydraulic, F. P. Fisher (r) . . . .  8,876 
Mining machine, coal, J. W. H arrison . . . . . . . . . . . . .  219,090 
Mowing machine. F. H. Bryan . . . . . . . . . . . . . . . . . . . . . .  219,066 
MOwing machine, J. H. Green . . . . . . . . . . . . . . . . . . . . .  219,251 
Mullle furnace, J. O. Stewart . . . . . . . . . .. . . .. . . . . . . . .  219,122 
Music sheet for mechanical musical instruments, 

E. P. Needham· . . .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  219,297 
Nozzle, spray, G. Yeager . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  219.337 
Oil can .nozzle, I. Leonard . . . . . . . . . . . . . . . . . . . . .. . u • •  219,103 
Oil press plate. G. W . . Campbeli . . . . . . . . .. . . . . . . . . . . 219,217 
Ore washer, W. B . Frue (r) . . . . . . . . . .  . . . . . . . . . .  . . . . .  8,881 
Ornamenting metallic foils, S.  '& H. K. Benson . . . •  219,140 
Oscillating engine. W. S. Wilkinson . . . . . . . . . . . . . . .  219,331 
Package filler and weigher. A . Stearns .. . . . . . . . . . .  219,322 
Packing, hydrauliC, H .  Riesel . . . . . . . . . . . . . . . . . . . . .  219.309 
Paint, J. J. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219.150 
Pantaloons. G. T. Keen . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  219.269 
Paper board liner, H. L. Palmer (rl . . . . . . .. . . . . . . .  8,883 
Paper pulp from wood, manufactnre of, Taylor & 

Outterson (t) . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  8.877 
Paper stock, disintegrating. J. R. Moffitt . . . . . . . . .  2 19,170 
Pattern cutting machine. E. Braley . . .. . . . . . . . . . . . .  219,205 
Pencil holder slate, H. '1'. Cushman . . . . .. . . . . . . . . .  219.151 
Pencil sharpener and pencil point protector, 

M. C. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  219.127 
Penetrable coupling to permit the passage of 

ropes, etc., V. Frazee . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  219,153 
Photographic apparatus. J.  R. Mote . . . . . . . . . . .  219,�94 
Planofor.te action frame. adjuster, C.F. 'l'.Stelnway 219,323 
Picket stake. B. B. Blewett . . . . . . . . . . . . . . . . . . . . . . . . .  219,203 
Plane, bench, J .  A. Traut . . . . . . . . . . . . . . . . . . . . . . . . . . .  219,186 
Planter and cultivator, J. M. Brown . . . . . . . . . . . . . . 219,065 
PlOW, W. W. Speer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219,317 
Plo "" Wiard & Bullock . . . . . . . . . . . . . . . . .. .  . . . . . .  219.191 
Plow attachment. C. E. Brown . . . . . . . . . . . . . . . . . . . . . •  219,144 
Plow, reversible. L. Chapman . . . . . . . . . . . . . . . . . . . . . . .  219.220 
Plow, reversible sulky, L. Chapman . . . . • . . . . . . . . . .  219.2 :9  
Portable engine, R. P. Gordon . . . . . . . . . . . . . . . . . . . .  219.250 
Pressure regulator, fluid, G. Noss . . . . . . . . . .  0 • • • • •  219,114 
Pressure regulator, steam, C. C. Schmidt . . . . . . . . .  219,178 
Printer's inking roller, R. Lanham . . . . . . . . . . . . . . . . .  219.10'J 
Printing machine. H .  G .  Canfield . . . . . . . . . . . . . . . . . . 219,068 
Puddling furnace, J. Lukens • . . . . . . . . . . . . . . . . . • .  219,282 
Pulley, F. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219,207 
Pumps, link for chain. W. A .  Root . . . . . . . . . . . . . . . . .  219.176 
Punching nut blank bars. machine for, C. RichardS 219,113 
Rail joint, W. R. Hardcastle . . . . . . . . . . . . . . . . . . . . . . .  219,088 
Railway switch operator, J .  A. Hey!. . . . . . . . . . . . . . 219,095 
Railway switch operator. A. Middleton . . . . . . . . . . .  219.288 
BecUning chair. D. W. Miller . . . . . . . . . . . . . . . . . . . . . .  219.289 
Refrigerator and ventilator, G. G. Fryer . . . . . . . . . . .  219.085 
Refrigerating apparatus, J. A. Whitney . . . . . . . . . .  219,131 
Refrigerator, T. Gulneau . . . . . . . . . . . . . . . . . . . . . . . . . .  219,154 
Refrigerator. G. H. Hammond . . . . . . . . . . . . . . . . . . . . .  219,256 
ROlling mili. J. N. Lauth . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  219,277 
Rotary engine. 'J .  C.  Miller . . . . . . . . . . . . . . . . . . . . . . . . . .  219.108 
Rug, G. Crompton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219,074 
Safe bolt works operator, E. W. Fowler . . . . . . . . . . .  219,084 
SaJ'ety elevator, R. H. Hill . . . . . .  . . . . . . . . . . . .  . . . . .  . .  219,262 
Sand washing machine, T. R. Williams et al . . . . . . .  219,932 
Saw filing machi"e. G. R. Hull' . . . . . . . . . . . . . . . . . . . . .  219,266 
Sawing machine, E. })'. Barne . . . . . . . . . . . . . . . . . . . . . . .  219,139 
Sawing machine. band, F. H. Clement . . . . . . . . . . . . . .  2 19.148 
Sawing machine, drag, L. I,. Maxhlmer et al . . . . . . . 219.286 
Scoop and sieve. L. Lotz . .  . .  . . . . . .  . .  . . . .  . .  . .  . . . . . . . .  219.167 
Screens. roller bracket for, J. G. Stewart . . . . . . . . . .  219.321 
Screws, machine for rOlling threads on. E. Croft . .  219,073 
Server, hotel. J. G. Tait . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219,183 
Sewing and embroidering machine. E. Cornely . • . .  219,225 
Sewing machine , A. B. Felt . . . . . . . . . . . . . . . . . . . . . . . .  219.082 
Sewing machine folder. W. A. Nettleton . . . . . . . . . .  219.172 
Sewing machine trimmer, L. H. Allen . . . . . . . . . . . .  219,058 
Sheet metal pipe elbow. C .  F . Henis (r) . . . . . . . .  .. 8.885 
Sheet metal shearing machine. Q. E .  Kennedy . . .  219.271 
Shingle cutting maChine, W .  Goldie . . . . . .  . . •  . . . . .  219.086 
Shirt. ! .  H. Mambert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219.284 
Shirt, vest. M. E. lIurris . . . . .  . .  . . . . . .  . . .  . . .  . . . . . . . . .  219,2U 
Shoe and other laCings, fastener for, H. C .  Klein . 219.162 

TRADE MARKS. 
Chewing tobacco and snulf, R .  W. Morgan . . . . . . . . . .  7,638 
Cigars, J .  E. Owlns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,640 
Cigars, cigarettes, smoking and chewing tobacco, 

W. Davies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  7,652 

Clearing Harbors of To:redoes. 
�����,:���:r��ength 0 Explosives. 

Use of Petroleum in Boilers. 
To Babbitt Journal Box. 
Transmission of Power. 

Earth working tools, The Collins Company . . . . . . . . . . '1 ,644 III. MINING AND METALLURGY. 
]'ertilizers, Jarves "" Hooper . . . . . . . . . . . . . . . . . . . . . . 7,634 

The Bodie Mining District. Indla-rnbber boots, shoes, and foot coverings, 'l'he 
Transparency of Metals L. Candee & Co .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,642 Ozokerite or Mineral Wax. 

Locks, Western Lock Company . . . . . . . . . . . . . . . . . . . . . . .  7,635 Hollway'o Process. The Use of Snlphides as Fuel 
Machinists' tools, The Collins Company . . . . . . . .  7,643, 7,645 in Metallurgy. 
Medicinal preparation tor the cure of drnnkenness, I Uralium-A New Metal. 

R. D·Unger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,639 I �ap.�it.t r:tal . 
t

' f F I M.ineral waters. O. Zwietusch . . . . . . . . . . . . . . . � . . . . . . . .  7.637 : V�I�a';:fc ou
r
w�ll�u 

0 e spars. 
Omtment, T. Holloway . . . . . . . . . . . . .. . . . . . . . . . .  7.647 te 7,650 I Siphon for Mines. 
Pills, T. Holloway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,6!6 Platinum in the United States. 
Pills and ointment, T. Holloway . . . . . . . . . . . . . . . . . . . . .  7,651 The Silver Mines of Arkansas. 
Plug chewing tobacco, Allen & Ellis . . . . . . . . . . . . . . . . .  7.632 'l'wo .More New .Metals. 

El ' C t Rubber boots and shoes. The L. Candee & Co . . . . . .  7.641 ���i�Yf ::�:i: III Vacua by the ectrlc urren . 
Sarsaparilla beer. Cronk & Kurtz . . . . . . . . . . . . . . . . . . . . .  7.633 Direct Determi�ation of Silver in Galena on Volhard's 
Scales or weighing instruments. Chicago Scale Co . .  7.654 Principle. 
Suittngs for men's and women's wear, known as To Purify Zinc . 

cheViots, J. S. Woodward's Sons . . . . . . . . . . . . . . . . .  7,636 EnllaVing of Copper .Rollers with Chromic Acid. 
Umbrellas and parasols, Macy & Molloy . . . . . . . . . . .  ; . 7,653 ��inl���eR���n Castmgs. 

Plating with Nickel. 
DESIGNS. I '  ' 

Can for teas, etc., A. Schilling . . . . . . . . . . . . . . . . . . . . . . . . 11,892 IV.-CH EMISTRY AND PHYSICS. 
Furniture coverings, B. Weiand . . . . . . . . . . . . . . . . . . . . . . 11,393 Reading at Seven and a Half Miles Distance from the 
on cloth, C. T. & V. E. Meyer . . . . . . . . . . . . . . . . .  11 ,389, 11 ,390 , Candle. 
Oil cloth pattern, C. '1'. & V. E. Meyer . . . . . . . . . . . . . .  11 ,891 I t New �Rhescen; B'ldy• . 
Pen. G. Bradford. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . I I .3&' R�f����ing V��fSh engravmg. 
Toy fulminate exploder, G. W. Eddy . . . . .. . . . . . . . . .  11,394 I An ExplosIOn of Starch . .  

Tho Sciontiflc Amorican I Lightning Rods. 
Rapid Photograpbing. 
A Pneumatic Dispatch Tube. 
Remarkable Electrical Experiments. 

EXPORT EDITION. 
PUBLISHED MONTHLY. 

THE SCIENTIFIC AMERICAN Export Edition is a large ! 
and SPLENDID PERIODICAL, issued once a month, : 
forming a complete and interesting Monthly Record ' 

of all Progress in Science and the Useful Arts through­
out the World. Each nnmber contains about O�E 
HUNDRED LARGE 'lUARTO PAGES. profusely 
illustrated, embracing: 

(1.) Most of the plates and pages of the four pre­
ceding weekly issnes of the SCIENTIFIC AMETIICAN, 
with its SPLENDID ENGRAVINGS AND VALU· 
ABLE INFORMArION. 

(2. ) Prices Current, Commercial, Trade. and Mar:­
nfacturing Announcements of Leading Honses. In 
connection with these Announcements many of the 
Principal Articles of American Manufacture are exhib­
ited to the eye of the reader by means of SPLENDID 
ENGRAVINGS. 

This is by far the most satisfactory and superior Ex­
port Jonrnal ever brought before the pnblic. 

Terms for Export Edition, FIVE DOLLARS A YEAR, 
sent prepaid to any part of the world. Single copies , 
50 cents . For sale at this office. To be had at all 
News and Book Stores throughout the country. 

NOW READY. 

The Phosphorescence of the Sea. 
New Discovery in Connection with Carbolic Acid. · 
The Music of the Spheres. 
Electric Alarm. 
Batteries. 
Battery Solution. 
Crooke's Experiments. 
Electric Bell Circuit.  
Current In Telephones . 
Gelatine Negatives. 
The Dissociation of Chlorine. 
Spontaneous Ignition. 
Remarkable Spot on the Disk of Jupiter. 
Astronomical Notes . 
Explosion in a Bessemer Shop. 
Impurities Contained in Acetic Acid . 
New Form of Transit Instrument. 1 engraving. 
Photography of the Spectra of Geissler's Tubes. 
At.lantic Temperatures. 
Black Lead for Batteries. 
Electric Motor. 
Optical Delusion. 
A Cheap Rheostat. 1 engravin.g. 
Practical Experiments in Magnetism . with Special 

Reference to the Demagnetization of Watches .-No. 1.  
21 engravings. 

A New Blue Dye. 
Ge!atine Photo·Plates . 
Combination of Cyanogen with Hydrogen and with 

Metals. 
Laws of A tmospheric Electricity. 
Terrestrial Magnetism and Electricity. 

V.-NATURAL HISTORY, NATURE, :MAN, ETC. 
American Vines in France. 
Four Honrs in the Dark. 
The Oldest Scientific Lecturer. 
Prof. Archibald Geikie. 
The Devil's Darmng Needle. 
Turbo Shells and Sea Beans. 
A Vegetable Curiosity. 
Olives in California. 
Largest Tree in the Southern States. 
The Missouri Tornado of April 14, 1879. 
A New Weather Theory. 

Shoe lam; fastener. H. C. Klein . . . . . . . . . . . . . . . . . . . . .  219,274 THE SOIENTl1<'IO AMERIOAN EXPORT 
Shoe' nail, J: M. Estabrook . . . . . . . . . . . . . . .  . . . . . . . .  21 9.238 

'rhe Swelled Trnnk Palm. 1 engraving. 
Snowballing in July. 
The Red Spider on Roses. 
Sir Rowland Hill. 

Shovel maker. W. uhisholm . . . . . . . . . . . . . . . . . . . . . . . .  219,069 
Show box, F. B. Gurney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219.255 
Sieve. E. F. O'Toole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219.173 
Silver from mixed amalgams by mercury, leach .. 

Ing out. C. Wiegand. .  . . . . . . . . . .  . .  . . . . . . . . . . . . . .  219. 132 
Skylight bar, A. and G. Bickelhoupt . . . . . . . . . . . . . . . .  219,063 

EDITION FOR SEPTEMBER, 1879, IL· 

LUSTRATED WITH SEVENTY­

SEVEN ENGRAVINGS. 

GENERAL TABLE OF CONTENTS Sleigh, Vandervoort & Carver . . . . . . . . . . . . . . . . . . . . . .  219.189 
Sleigh bell, J, M. Ackley .. . . . . . . . . . . . . . . . . . . . , . . . . .  219,192 Of the SCIENTIFIC AMEBICAN Export Edition for 
"leigh runner, T. E. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . 219.174 September, 1879. 
Smoothing and polishing Iron. R. Reid . . . .. . . .. . . . 219,112 
Smut mat},ine cases, stave for, L. Morgan (r) . .  . . .  8.879 I.-INVENTIONS, DISCOVERIES, AND PATENTS. Spectacle glasses, etc., grinder. F . J. Noeche! . 219.298 
Spur, T. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  219.199 
Steam bolier. W. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . 219,292 
Steam boller, coil, W .  S .  Salisbury . . . . . . . . . . . . . . . . .  219,311 
St�am engine recorder, G. H. Crosby . .  , . . . . . . . . . . . .  219,149 
� team feed and hOisting apparatus, Ansorge & 

sommer '" . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219,000 

Miscellaneous Inventions. 
Instrument for Ringing Swine. 1 engraving. A Canal Mowing Machine. 
New Iron Fence Post. 1 engravin" . 
Improved Gear Dressing Machine. � 1 engravinj!;. 
Improved Boiler Feed Pump. 1 engraving. Mechanical . Inventions. �eerinlt InventioDs. ' 

Henry J. Rogers. 
Killing Flies with Gunpowder. 
A Five Legged Frog. 2 engravings. 
Crabs of Cape Verde Island. 
Winding up a Horse. 
Should City Horses be Turned'ont to Pasture ? 
The Greenland Whale and Grampus. 1 engraving. 
The Human Voice a Corner Stone Memento. 
The Grape Rot. 
New Theory of Sea Level Changes. 
The Juice of tbe Tomato Plant as an Insecticide. 
The Sand Box Tree. 
An Ascent of the Volcano of Agua, Central America. 
Wheat Raising in the South. 
Krupp, of Essen. 
How to Save Clover Seed. 
Marrow in Birds' Bones. 
Cumberland Monntain Cave • .  
Timber i n  the English Colonies. 
The General Wool Monnment. 
InviSible Spines of the Cactus. The Catskill Mountains, 

To Remove Freckles. , 
Recent Investigation into the Action of Anresthetics. 
Chloral in Whooping Cough. 
Hay Fever. 
Typhoid Fever from Diseased 1I! eat. 
Ammoniacal Sulphate of Copper in Neuralgia. 
A Caution about Shot in Game. 
Moral and M ental Effects Produced by Foods. 
A New Theory of Sea Sickness. 

I VII.-SCIENTIFIC MEETINGS, EXHIBITIONS. ETC. 
American Dental Convention. 
Sydney Exhibition , 
American Institute Exhibition. 
The International Dairy Fair. 
The Mississippi River Commission. 
The American Science Association. 
The Entomological Club. 
The American A ssociation. 
Proceedings of the American Association. 
A Novel Exhibition. 
The Cincinnati Exhibition . 
The Social Science Association. 

VIII.-INDUSTRY AND COMMERCE. 
Belgian System of Canal Towing. 6 e'graving •• 
Intelligent Workmen Needed . 
Early Advocates of Ship Railways. 
A Covering Wanted for Cotton Bales. 
The New Eddystone Lighthouse. 
The Railroads of the United States. 
The CaJifdrnia Big Ferry Boat. 
Cutting Packing Company. One of the Largest Es-

tabl ishments of the kind in the Country . 
Secretary Evarts on American Industries. 
The Jelly Product of Petroleum. 
The American VB. the British Miller. 
Sawmills Wanted in Brazil . 
Useful Hints On Sewerage. 
Farm Wages and the Cost of Living. 
Wages and Prices in France. 
Wages and Prices in Belgium. 
Practical Co·operation. 
The Adirondack Survey. 
Lace Fan. 1 engraving. 
Flour Mixed witli Mineral Substances . 
The Manufacture of Lenses. 5 engravings. 
The American Way. ' 
The Proposed Panama Ship Railway. 
Recent Industrial Progress. 
Lift Locks and Locking Time . 
Curing Beef by Injecting [Brine. 
Immigration bta tistics . 
Virginia's Oyster Trade. 
Progress of Shipbuilding. 
Tobacco Pipes in Germany. 
The Nicaragua Canal. 
Russian Fairs at Nijni-Novgorod. 
Meerschaum. 
Manufacture of Vinegar. 
The Northwest Passage Successfully Made. 
Bog Oak Ornaments. 
Lesseps and the Canal . 
English Silk Mills to Remove to New Jersey. A New Industry-Frog Farming . 
Proposed EnglIsh Channel Bridl!'e. 
Prosperity in the Lnmber District. 
Proposed New British Polar Expedition. 1 engraving. 
Three Rules for Abbreviating Multiplication. 
Bearing Fruit. 
Rnnning Expenses of Narrow Gauge Railroads. 
Gothic Oak Press. 1 engraving.' 
Economy of the Electric Light. 
The J!'onrth of July under the Midnight Sun. 
Technical Science in New Zealand. 
The Bessemer Steel Interest. 
A Notable Feature in the Iron Trade. 
A Strange Collision at Sea. 
Reaping 20 Square Miles of Wheat. 
Steel. 
Refrigeratcd Storehonses. 
Iilre Screen. 1 engraving. 
Argan Oil. 
American Jute. 

IX.-PRACTICAL RECIPES AND MISCELLANEOUS. 
Notes and 'lueries. 
Wood Stains. 
Rat and Mouse Exterminator. 
A Specific for the Coffee Pest. 
Use of Cutch in Boilers . 
Composition for Ornament. 
Filters. 
To Blue Steel. 
Sngar from Corn. 
Onr Ferry Traps. 
The Boomerang. 
The Objects of Study. 
Scientific Education . 
Huxley on Pluck and Endurance. 
Staining Pine. 
Books on A 8saying. 
Cemen Ito Reois t Kerosene. 
Compressed Air Vessels. 
Tonic for Hair. 
To kill Insects . 
New Books. 
To Make Sandpaper. ����;a�er Brass. 
W ine. 
To Harden Lard. 
Simple Binder for the SCIENTIFIC AMEBICAN. graving. 1 en-

Answers to Correspondents, embodying a large quan-

I tity of valuable information, practical recipes, and in­
structions in various arts. 

Single numbers of the Seientiflc American Export 
Edition, 50 cents . To be had at this office and at all 
news stores . subscriptions , Five ])Ollars a Year" sent 
postpaid to all parts of the world. 

MUNN & CO., PUBLISHERS, 
37 PARK Row, NEW YORK. 

To Advertisers : � Manufacturers and others who 
desire to secure foreign trade may have large and hand­
somely displayed announcements published in this edi­
tion at a very moderate cost. 

The Scientific American Export Edition has tI large 
gnaranteed circulation in all commercial places throngh­
out the world. Regnlar Files ot the Export Edition 
are also carried on ALL STEAMSHIPS, foreign and 
coastwise, leaving the port of New York . Addresa 
MUNN & CO., 37 Park Row, New York. 

© 1879 SCIENTIFIC AMERICAN, INC
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lr1.\lii':de Pa!lp� each insertion - - . "5 cents a 1 ine .. 
Back Page, each insertion • • • •  $1.00 a line. 

(About ell<'ht words to a line.) 

BBER BACK SQUARE PACKING. i STEAM PUMPS. 
H E N RY R ,  WORT H I NG T ON, BEST IN THE WORLD. 

Enqravin(j8 may head advertisements at the same rate 
per line, by measurement, as the letter press, Adver­
tisements must be received at puOlication office a.s early 
as Thursday morning to appear in next i&me, 

For Packing the Piston Rods and Valve SteOls of Steam Engines and Pumps. 239 BroadwRV, N. Y. S3 Water St., Boston. 
the packing wblch, when In use, is In contact with the Piston Rod. keeps the part 11 against the rod with sufficient pressure to be steam-tight, and yet 

'l'hls lengths of about 20 feet, and of all sizes from l4 to 2 inches square. 

ROSE'S MACHIN IST. JOHN H. CHEEVER, Trens. NlnV YORK B .:L'flNG a. PACKING CO. , 31 & 88 Park Row, New York. Price list issued Jan. 1 ,  1879, 
with a reduction exceed­

ing 30 per cent. 
SOME OF THE MODIFICATIONS OF 

THE COllPLETE PRACTICAL MACHINIST: THE MICROPHONE AND 'l'ELEPHONE. By George 
Embracing Lathe Work, Vise Work, Drills and Drilling, M. Hopkins . Practical Instructions for making several 

Taps and Dies, Hardening and Tempering, the Making new and greatly simplified forms of Microphones and 
and Use of Tools, etc. , etc By Joshua Rose. IIlus- rc���1el'i.'dh1N��ira'l��e ii:%ar!.:1r'i:';&h���I�:�'i..3� ��':i:� bPri�g ��S�

Vings. II.> one Volume. 12mo, 376 constructed, inexpensive, and obviate most of the de. fects that accompany the ordinary forms of this instru-C O N  T E N  T S. ment. These microphones used are transmitters a 
CHAPTER I. I,ATHID AND MACHINE TOOLS.-Round- Bell telephone being used as receiver. They are capable 

N d T I S e Nosed Tool Holo' T I SOd of performing the feats usually expected from micro ... 
Tg�rs fo��r�h ; 1-��;:'iToOI for Br:�s wor:k�gSidOeO!ool fO� phones, such as transmitting the sound of the ticking of 
Brass Work. II. CUTTING SPEED AND FKF.D.-Tables of Dfi::���';�1o;r��i�� : ��;r

f�� �fi�ti!�5in��f��;A�� 
W-;g��1f.tS�;��� ��gl:ef��s b;;s�b�o�r ,f1��I'� ;fJ:��a��� in� the requirements of both microphone and trans-
Table for Copper. III. BOR";G TOOLS FOR LATHE mlttingtelephone, and capable oftransmittlngarticulate 
WORK.-Borlng Tool for Brass ; Boring Tool Holders. speech as loudly and clearly as any of the well-known 
IV, SCHEW ... CUTTLNG TOoLs.-Hand Chasing j To make forms of telephone . It requires no call or alarm, as a 
a Chaser j To Calculate the Gear Wheels necessary to loud sound made into the mouth-piece will produce a 
cut a Tbread in a Latbe. V GENERAL OBS>;liV ATIONS noise In the receiving instrument which maybe heard In 
ox LATHE WOHK.-Lathe Dogs and Drivers ; Emery any part of a room of ordinary size. Full instructions 
Grinders i Centering Machine i Lathe Work i Emery tfOelrep
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Cloth and Paner. VI. TURNING ECCI�l\TRI( B.-Turning If 
Cranks ; To Chuck a Crossbead ; Turning Pistons and here deSCribed, and which any one can easily con· 
Rods Piston Rings ; Ball Turning ; Cone Plate for Bor- stru�t\ wben placed on t!,e table Indicates In the 
ing it the Lathe ' To turn a Pulley ; Turning and Fitting recelvmg . telephone tbe shghte�t toucb on tbe table 
Tapers i Belts , ChUng and Greasing of Belts j Directions or on the Illstrup1ent ; in fact, it 1S capahle of doing all 
for Calculating the Width of Belts required for 'frans- do�e by other Instrumen�8 of .an analog0l!� character. 
mitting Ditrerent Numbers of Horse IJower; Directions ThIS at:ticle, illustrated WIth eIght engravlngsJ� is con­
for Calculating the Number of Horse Power which a belt I tal.ned m SCIENTIFIC AMF.I/ICAN S UPP L>OM>;N�" N 0.163. 
will Transmit, its Velocity and the Number of Square PrIce 10 cents. To be had at this Office, and from all 
Inches in Contact with the Smallest Pulley being Known. ne'Y�d�alers. .The same , number cont.ains an article 
VII. HAND TURNING.-Roughing Out ; The Graver ; on SI�p�e MIC�<;)phone.' plustrated WIth o�e figure ; 
The Heel Tool ; Brass Work ; Scrapers ;  Lath(� Chucks. a desc��1?tlOn of Ducretet s New StethosCOPly ¥icro­
VIII DRILLING IN THE LATHE -Half-Round Bits ' Rhone, Illustrated with one llgure. and a descrmtlOn of 
Cutters ' Reamers ; Shell Reamers: IX. BORING BARS� • Vnrley's Musical Condenser," illustrated with one 
-Small Boring Bars. X. LAP8.-A1lowance for Shrink- figure. 
¥i,�is?r�� ii?I�� �ititi,�g-J.�:J:J ��ilt��gD�m���� ----------------------

�����g-E:fJl.�rYlr� g�n��g ��';.�e�1��Sh�18�tlnifr� TOOL �EEL.-�.,orginf Tools ; '1'00] Hardening and Tem-
f:rWfo�:��e¥:�� ; rPo ����e���rJ�Nst�:tel���€frno Harden Malleable Iron ; The Crystallization of Wrought 
t��� 'J:�iie�a��fM�����ul1��¥ A1.�nl��%��t,(�: justable Dies ; Dies for Use In Hand Stocks. XIV, VISE 
W OHK.-ToOLS.-Calipers ; 'l'he Square ' The Scribing 
�1����&����i�i�J'�\�:S��IJnfn�; o�s ���s���afo 
������o��r�ic���o L��:'-�tig�:iace PI:t�fl�n�«g�i 
�:���n�wJ���W Jh'i-;��r!g���k,rt������:��!f ��Y:�i 
�U S������o�r��e\�e w��!,'i�i ��r��'iIigi��� br����: Pipes t 8teamand Water Joints j To Make Spiral Springs ; Hardening j Tempering. XV. FITTING CDNNECTING RODS.-Drifts ; Reverse Keys . XVI. MIl,LING MA­CRI"ES AND Mn,LTNG TOOLS. XVII. To CA LCULATE 

AN INVENTOR. IN CONSEQUENCE OF ' 
protracted sickness, wishes to sell the patent right on 
SKATES .AND ROLL I NG SHOES. 
They may be put on and out with the quIckness of lil<'bt­ning-5 times in a minute. They surpass in simplicity and expediency. in safety, absence of pressure, and comfort, any system hitherto known. It Is Impossible 
t�oii>����[�jflo���e�:��:t�� ai:���k ��s1�!ln��� ��� 
practical in the world, without screws or hooks. In all other parts the construction is most practical, durable, 
f�i��'J���t�f ll3���s

ts form. They do not spoil the shoes 
C. ODERICH, at Hagenon, Mecklenburg, Germany. 

THE SPEED OF WHEELS, PULLEYS, ETC. XVIII. TRIG _EXETER MACHINE WORK.�'_ Sr,IDE VAT .. VE .-Movements of Piston and CRANK ; Manufacturers ot 
�I�

m
ii�w

l�b T�E�"ts�rii�evTfi�:. ofx"£. Ep'g�J'��� Steam Enl!lnes, Blowers, and 
Suction Pumps ; Force Pumps ; Piston Pumps,-I"DEX. Steam Heating Apparatns. 

We also publish , 50 Federal St., Boston, Mass. 
T��J'lIE'I�;;'��e:,,��cf!�eE?fp�-w.:'t��'{.�nIP��t����js�; I -------�--------------

86 engravings. J2mo. . '. . . $2 . �  I FREE  Information of great importance to Inventors. A llIanual of the Haml Lathe. By E. P. Watson. Address J. H. SOULE, Washington, D. C. Illustrated by 78 engravings . 12mol • • $1 .50 
p��:g���nh�r p':i'lti�it?� p�fcc:,�s, sent by mail, free of P d' T 1 Our new and enlarged CATALOGUE OF PRACTICAL AND on S 00 S SCIENTIFIC BOOKS-96 pages, 8vo.-and other Catalogues, , sent free to.any one who will fUrnish his address. 

In<tustriaf����h��� ��O��fl�Ps, �n�°i'mporters, 
810 WALNUT STREET, Philadelphia. 

BRIEF HISTORY OF BESSEMER STEEL· 
�lt��n;{.t�;;s;r��ss:�e�xs���t�f�;;'i��:�sJ:Plds�fetg� great invention down to the present time. as given by Mr. 
t:t1i��� a�f��e��;; 'f{{:t��eg;a�:.r 1�-i'�t�dr:;:lr� 

Engine Lathes. Plan"rs, Drills, &c. 

DAVID W. POND , "  Worcester, Mass. 

:���N��'iIl������;Stgot'h';,e��I'e�tT��hwh�:I�r�t;,,�f.e��'t""e M O L  E C U L A R PHYSICS IN· HIGH 
Incredulity of those to whom he suggested the use of his I V ACU A. By William Crookes, F.R.S. A lecture copiously steel for rails, etc. Concluding with a sketch of the his- illustrated with new and interesting experiments, tory of the Bessemer steel as applied to ship-building. showing that matter exists in a fourth state, and in a 
�������!adb';in:e6 ����i¥3

s 
iY����a��

e
��

e
�:p���

t tJg�� fi��1a�i;�::it�:e:gv:�t:��f ����so�:�
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s J�?� tainedin ScrE?,\TIFICA�IERICANSUPPLEMENT,No. 183. almost disappear, wtust in their stead are revealed To be had at this office, and of all newsdealers . attributes previously masked and unsuspected. The 
Manufacturers of Patent No. 218,240, In Hard Rubber &�e![� ��e�

r
�i�pfe

asll'fu�tfii'i�;.d ilf.�eclg;;li��nr",[d?l­
Horn, or other light, durable. mouldable, cheap mate-- meter and an explanation of its movement. Descrip_ 
rial, plea!!e address J. A. DANIELS, Anderson, :::; . C . tion of the new form of radiometer used in these ex-

�����J�;m��Eh��:�J\'� n��alfv"e g�{� W"Jfe�: d'1's���i� 
Is passed through an exhausted tube . Experiment to show that the molecules thrown off from the excited negative pole Leave it in a direction a]most normal to 
the surface .  The phosphorescence of these molecular 
rays. Their color shown to be due to the compOSition 
of the glass . Experimeut to show that the phOsrhor-

The attention of Architects, Engineers, and Builders is <lalled to th'if.j�tt'�\'Jiti.H"ri'i�8�,:rOnght 
It is believed that, were owners fully aware of the small difference in cost which now exists between iron and wood, the former, �in many cases, would be adopted, 
����� t�a���ac,:;c�s���e"ric';:d�¥gfl�!� r��o�f o'f��: tailed information furnished on application. 

-------

WATER METERS. OIL METEI\S, 

SWd:EPSTAKES, WIT H THE ELLIS 
Patent Journal Box. The best Planer and Matcher ever 
=�' lr�r:in!42lf,f�Wiw,{�e66Ig:t

t
�t'gff,' ���l �'.� \�:: $350. �adlng, Arbor, and Head, extra, $20. Sash, Door, and Blind Machinery a specialty. Send for descriptive 

catalogue to Rowley & Hermance, Williamsport, Pa. 

PATENTS SOLD. 
Address EUROPEAN and U. S. PATENT EXCHANGE, 13 and 15 Park Row, New York p, 0, Box 2801. 

�t0m ' So 
N .Y.  STE N C I L  O R KS , . 8 7  Nassaii:-S:l N .Y  Bookwalter En[ine. 

Compact, Substautial. Econom- $ 7 7 7 A YEAR and expenses to agents. Outfit Free. 
ieal, and easily mannged ; guar- Address P. O. VICKER Y,  Augusta, Maine. 
anteed to work well and give full power claimed. Engine and Boller �omplete, including Gov· ernor, Pump, etc., at the low 

$ 1  00 often makes $IiOO in stocks. Write for explanatory circulars, free. HICKLING & CO., 42 Exchange Place, N. Y., who are considered very responsible for executing country orders for stocks.-Philade/vhia Press. 
K
rl
1'r
e
o
o
AsE POWER . . . . . . . .  $215 00 

4l1! "  " . . . . . . . .  245 00 r:Jr For Improved Bliud Staples aud � P�t on car� at sii':iniifie�� :f Drivers. Rod Cutters, Blind Stpe Borers, address 
JAMES LEFFEL & CO., B. C. DAVIS, Bmghamton, N. Y. 

Springfield, Ohio. I or ltO Liberty St., New York. PATENT CHURN.-FOR SALE OR 
Corporation of Nottingham, England. Gas Department . li�f��f;.Jsba;�bl���'i�ll Jg::,,;, ':hr��IU';l:,t:h� w�r�S:; 
Exhibition of Gas Endnes, Cooking Stoves, E?lf the time of any ot!,er churn. Sample churn fur-

Bnrners, and other Apparatus. �':�[e��
o 

ITJ���::r;g! 'lfAli'er C:a�TI'�.5��:�I�EAfl� 
The Gas Committee of the Corporation of Nottingham Intend holding, from the 24th to the 29th of November next, an Exhibition of all kinds of Apparatus or Appli­ances showing the advantages and economical uses of Gas for Eng-inest Cooking, Domestic, and other pur­poses. Tbey will provide space, gas and connections free. and give prizes, consistin5 of Medals and Certifi­cates of Merit. Intending exhibitors will be furnisbed with printed conditions. forms for allotment of t'l.pace, and any further information, on application to the nnderslgned. 

JOHN WILSON, 
General Manager & Sec'y to the Exhibition (Jommlttee. 

Gfts Offices, George Street, August 18, 1879. 

I NVE N TO R S' I N STITUTE. ' 
I No. 788 Broadway, New York. I 

lIIU1>EC lII OF PATE:S TS. SALESROO M .  LIBRARY. 
Patent Right� Bought, Sold, and Negotiated in the United �tates and Jo;urope. Models Ex­hibited. Patented Article!! taken on Sale. 

Information furnished regarding Patent Rights, Trade Marks, Copyrights, etc. Inventors' Interests protected and secured. Museum and Library open at all times, free to all. 
tl:tVliY�t�:: :�� f�:r:e!��h!:fi,t::�l'Chase Pa-

SEND 1!'Olt CIRCULAR. 

SCHEIBER, Canton, Ohio. 

OF THill 

J dtUfifit �mtritau 
FOR 1 8'19. 

The Most Popnlar SdentUie Paper in tile World. 

VOLUME XL.-NEW SERIES. 
The pnbllshers of the SCIENTIFIC AMERICAN beg 

to announce that on the Fourth day of January, 1879, .. 
new volume will be commenced. It will continue to be 
the aim of the publishers to render the contents of the 
new volume as, or more, attractive and useful than any 
ot Its predecessors. 
Only $3.20 a Yenr includlnll'Postage. Weekly. 1)2 Nnmbel's R Yenr. 

__ SCREWS OF EVERY VARIETY �i �m"" for machine builders in stock and __ made to order. Also smaH patented ar-ticles, manufac­
tured by L. F. STANDISH & CO., New Haven, Conn. 

���E��e gll:ee ;���i��e��ed::is 
o
�r������r��eo pEg;: 

phorescence will not turn a corner ; experiment to show 20 H. P., $250. ���t pi�p"e�i'i�:eo�
f or��:t�%�:1�'i' gl��:; ��Y�KfJ'�egf 

.,  R E 1 .. 1 A B I .. E " 
Vertical and Horizontal En. 
gines, with Water's Governor, 
equal to any made in SimpliCi_ 
ty, durability, and efficiency. 
'l'wenty H. P. HOrizontal, $250. 
Twenty·five H. p, Vertical, $300, 
For !llustrated Circular, ado' 
dress 

This widelY circulnted and splendidly Illustrated 
paper Is publlsbed weekly. Every number contains sIX­
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, ElectriCity, Telegraphy, Photography, Archi­
tecture, AgricultUfe, Horticulture, Natura] History, etc. 

calcium j the diamond ; ruby, natural and artificial; 
WANTED.-A SMAJ,L STEAM LAUNCH, EITHER .sapphire ; pure alumina, etc. Experiments showing 
new or second-hand, W, C. Baker, Grand Haven, Mich. t���h�fal�y��'fi:gt��������;:��v�l�eff��legi �f. 

60Perfnmed Chromo &e. cards. name on.10�. 42 Mixed ctt!'d. 
& fine poc1;:et :Knife, 2 50. Auto;;raph Album �OC. Game Au_ thors.l5c. 35 .Funcar.ia lOco Clinton Bros., Clintonville, Ct. 

WESTON DYNAMO-ELECTRIC MACHINE CO HEALD, SISCO & CO., Haldwillsville, N. Y. 

L����f;'s fgraJil�'lt�t�lt:1�Fm��r�r?����a�!TgtJ:Z 
�E�:g,��JB:ir1��n�0 C��{r{U��E�Le &f���:�L'�?:o�.� 
}}�����:iR6g� ; ���lI.EJlg�S�NC�·;d�I�HS�'l�L�� 

The Important fact that this phosphorescence teaches 
ns . Experiments to show anotn"rfact:connected with 
the negative discharge, i. e., that the rays oo'ey magnetic 
force. The heating of the glass where the phosphor­
escence is strongest. �xperiments with apparatus which 
intensifies this heat at the focus . Platinum wire melted. 
Iridio-platinum melted. The violence of the impact of 
the molecules which are driven from the negative pole 
shown by experiment . Their violence manifested in I their heating power. The facts elicitedb� the preceding VENUS THE EVENING STAR AN 
�Pe1��''IW�:ir:fe'a ��t� 1�elnEi�J;'iigs��::' ��';��ecJ)lf� I h,lterest!ng and valuable paper. By Cam!lle iJ'iamma-

All Classes of Reu.lers find In THE SCIENTIFIO 
AMERICA" a popular reswme of the best scientific In­
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of Instructive 
reading. It ;s promotive of knowledge and progress In 
every community where It circulates. 

SCIENTIFIC AMERICAN SUPPLEMENT, No. 189. Price I rIon. Containing a resume., In ��pular form, of the 
10 cents, To be had at this office, and from all news- ��\��t is�';,�':le��e t1:'���:::'"��e t a�s t�.?����u�J'Jag;l� 

Terms of Subscription.-One copy of THE SCIEN­
TIFIO AMERICAN will be sent for one year-52 numbers­
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of tbree dollars nnd t\1'el1ty 
cents by the publishers ; six months, $1.60 ; three 
months, $1.00, 

WOHKS ; ROGERS CUTLERY CO.; CRAS. RDGERS BROS.; EDWARD MILLER CO.; MrTCH��LL, VANC� & CO . j  NOR­W.ALK LOCK CO . ;  HAYDEN, GERl� & CO. ,  DOMESTIC S��WING MACHl.:'lJ" II; CD i EBERHARD FABER ; J OS. DIXON CRUCIBLE CO . ;  MUMFORD & HANSON ; FAGAN & SON, and over 700 others. Outfits for NrCKlcL, SILVER, BRONZE, Plating, etc. The two highest CENTENNIAL AWARDs, andthe C EN'J'EN�TAI. GOLD MICDAL of Ameri­can Institute, and Paris, 1878. l�l'iceSi 1'1'0111 $l!la to $�OO. New Catalogue will be out in June . 

dealers, twenty· six mlhlons of miles distant from us. Including an account of the phases of Venus, its remarkable bril­liancy, periods when seen in the daytime, Its density, 

C O N D IT, H ANSON & VAN WI N KL E  
,SoleAgents .NEW1lRK,N.J: , 

New York Office, 92 and 94 Liberty St. 

�HEPARD'S CELEllRA'l'ED 
$ § O  Screw Cutt i n g  F o o t  Lathe ,  

PATENTS at AUCTION. 
LOSS OF HAIR. BY JNO, V. SHOE- Regular Monthly Sales. �'or terms, address N. Y.  
MAKER, M.D. An excellent papsr on a subject which PA'l'ENT EXCHANGE, 67 Liberty Street, New York. . 
is of interest and importance to every one . It points out th� peculiarities and characteristics of the Iiair as I LIQUID FUELS. BY H, A YDON. A ,  foun.d In a st�te of healt:p. m mel!. women, and �hlld�en, paper read before the Institut ion of Civil Engineers ' and Its variatl�ns accordIng to chmate and natIOnalIty ; I LOllL.On. The five methods of burning liquid fuel, C. J: how and why It becomes t?in and gray, or .f�lls out, and Richardson's, Simm and Bar1f's, Aydon's, and Dorsett's. the m�ans that. should be t.aken to prevent It . the proper , Practical Working of each method, and comparative atteDt�on thH;t It des.erves , the re�edies that should be < economy. Contained in SCIENTIFIO AMERICAN SuP. �:��� ��do�� �::J;� a�Odn�lj��: ; a:hio 

c
tt�ebP�i PL]JMENT No. 1 19. Price 10 cents. To be had at this 

lotions and washes to keep the hair scalp in a healthy office and of all newsdealers . 
state. Contained in S('n�K'l'IFIC AMERICAN SUPPLE-
::J'lro�a3 ��;"s���"e��.

cents. To be had at this Office, 

Baker Rotary Pressure Blower. 
(FORCED BLAST ) 

Warranted superior to any 
other. 

WILBRAHAM BROS. 
2818 Frankford Ave. 

PHILADELPHIA 

An engine that works without Boiler. Always ready to be started 
and to ..f:tve at once fUI�ower. 

SA co'§¥EJi��c'l,;. Y, 
Burns common Gas and. Air. No steam, no coal, no Bshes, no fires, 

nmrnl1,�����""'��m�:r��rat��di��� insurance. 

THE NEW OTTO SIL E l\ '!'  GAS E NGINE. 
R���ul�f�fz�!1 or�:k4�in";P';

l
k��

t
��n�HU"}�jl;'r c;iYi; 

SCHUlllM & co., 3045 Cbestnut Street, Phila., Pa. 
H. S. Manning & Co., III Liberty St., N. Y .. ,Aaents. 

fl;,o�sa��n�t�grJ':'Uie c��atliif�lIi�C:ls�e:t�e�ifti'do�e Ilmstration. Contained in SOIENTIFIC AMEHICAN Sup­PLEMENT No. 1 77 • .  Price 10 cents. To be had at this office and of all n�wsdealers. The same number also 
��!���n':e��!

U
tll'i.J',,*",[v�� ;;}lfll'g'hf.1wi'f�y:rd�.:'w1�: 

and description of the mode of using the Spectrometer. 

A. J. WILKINSON & CO . ,  
1 8<1 to 1 88 Washington St. , Boston, 

0' . ��!�!����;���� mates promptly Furnished. 

Clnbs.-One extra copy of THE SCIENTIFIC AMERI­
CAN will be supplied gratiS jor every club oj five subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of THE SCIE"TIFIO AMERICAN and one copy 
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit Is by Postal Order, Draft, or 
Express. M.oney carefully placed inside of envelopes, 
securely sealed. and correctly addressed, seldom goes 
astray, but Is at the sender's risk. Address all letters 
an,d make all orders, drafts, etc. ,  payable to 

M U N N  &, CO.,  
3 7  P a r k  R ow, N ew York. N IXON 'S CHE I ROGRAPH . 

NO COPYING PRESS REQUIRED. MOST SIMPLE To.Foreign Subscribers.-Under the facilities of 
PROCESS INVENTED. INSTANT REPRODUC- the 1\>stal Union, the SCIENTIFIC AMERICAN is now sent 

E'V�jf .;'IJM�Ui.fIE8�(�r D AM;rNG. by post direct from NewYork,with regularity, to sub.crib-
ELECTRIC PEN. PAPYROGRAPJt��Ti'j.��OM_ ere In 'Great Britain, India, Australia, and all other 

PLETELY OUTDONE . British colonies ; to France, Austria, Belgium, Germany, pne to two bundred copies of Letters, Circular., Price I Russia and all other European 8tates ' Japan Brazil Ii��:: ����,�����'t:':C���B !';l��:: Rr�:��Wer�r��ca- Mexic�, and all States of Central and South America: 
.Coples can b� made o!, any kind of paper without p;e- Terms, wben sent to foreign countries, Canada excepted, 

ri����£��h��?�iik��l�gJ.a�l��so be 'made on Mushn, $4, gold, for SCIENTIFIC AMERlCAX  t 1 year ; $9, gold", for 
PRICES.-No. 1, Note Size, $3. No. 2, Letter Size, $5. both SCTENTIFIC AMERICAN and SUPPLEMENT for 1 

No. 3, Legal Size, $7,50 each. year. Tbls Includes postage, which we pay, Remit b, 
Inventor, PrOprietor, ��d :ie t��u�.i:,turer. postal order or draft to order of lIlUIUl &; Co,, 31 ' Parir 

No. 52 MAIDEN LANE. NEW YORK. Bow, New York. 

© 1879 SCIENTIFIC AMERICAN, INC
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fuside P�lte, each insertion � . '. '11) cents a line. Back Page, each insertion • •  ';' Sl.00 a line. . (About· eight words to a line.) 
Jlingravings may head advertisements at the same r'ate Per line, by measurement, as the letter press. Adver­tisements must be received at publication office as early 

as Thwrsday morning to appear in next issue. 

operated by one man, will 
saw off a 2-foot login 2 min­

',,, utes. Warranted the best 
� in use. Just the thing for 
"" sawing trees into saw logs, 

-ran cuts, 'shingle, or stave blocks. Circular free. 
Wm. GILES, 741 W. La,ke st., Ohlcago, RZ. 

----- .---------,-------'---
SUMMER MVERAGES. A COLLECTION 
of over forty choice and valuable reCipes for making various" delicious summer beverages for domestic or restaurant use. The list embra.ces formulas for making : Lemonade. Orangeade Currant Water, Raspberry Water, Cherry Wa'ter, Soda Negus. Raspberry Vinegar, ChamPllgne a la Minute, Ice Tea or Coffee, Orgeat Bev­erage, Holland Beverage, Imitation Arrack Punch, 
�=i\�::iit��eN����:da�ei���R ���f�H:ri�Wf:� 
�f�rp���:,'et;r.:��t �':,���i��::;,{�������v�'i�:i 
K�'hc;,�, :;'V;�:s' lj,e,r;�:s c���'i!'ut ����¥ok�e!f:��U"� Beverage, Ice Coffee Beverage, Claret Beverage, Sher.ra: �:vN�:y Gt�i��,n� e��eVridfa°b��:;-b�in�t�£:&e�e�n SCIENTIFIC AMEIUCAN SUPPLEMENT, No. 192. Price 
10 cents. To be had at this office, and from all news­dealers. 

GOULDS' HAND POWER PUMPS 
should be .used by every household, factory, railroad, steamboat, or mine, and will give satisfaction. They make them for all purposes and u"�s. Illustrated catalogues furnished 
�Rr��f��i��l���' �m baJ%l�§eKH%018ft Factory, Seneca Falls. N. Y. Warehouse, 15 Park Pl., N.Y. �InqulR".jorGoulds' Pumps. 

SCIENTIFIC A�IERICAN SUPPLEMENT. 
Any desired back number of the SCIENT[FIO AMERICAN SUPPLEMENT can be had at this otllee for 10 cents. May 
��.3e�� �.:!;�Ii'e';,��r�Jlfi.'u&hct�,Offi�tVi��e:i:d news-

31 Park Row, New York. 
r oof £:: S K I N N E R CF -.,. 1' l O N A R Y  E N G I N E S � ' A...J • PORTA S LE B::5.; J\e o , eERS  & G OV £ R N O R S  
flRST CLAS S & EcON O M I C A L.  SKJNN£fi & WOOO ERI E  FA . -==- S E E I l,i.U  STfiAT E D  A O V ERTl s e; M  E N T  � 

FARM LAW. BY HON. EDMUND H. 
BENNETT . This paper. which was read by the author before the State Board of Ag-riculture of Massachusetts, is full of Important information reg-arding pOints of law not generally known, and with which not only farmers but every person in business should be acquainted. It tells how to buy a farm or other property, how tbe deed 
�Ii'�I� J'eeedd��':.nia��� ;�6':�:t�tl':gil��'Ynct��:��h":i rlgbts tbe owner has in the roadway, what the law is In regard to fences, the Jaw as concerns the impoundIng of cattle the farmer's llabillty for trespasses of his ani­mals, the question of liability for and protection against dogs, the Jaw in regard to water-rights and draln':fe, 
th����r�t;:�!�� \�e�£:sg::e��i1h�f· ��f.[ g�n���vlr the boundary line between two properties, or over roads. About HVring Help-what the laborer is entitled to If no bargain is made i what he forfeits by leavin� before 
!',!�/1%'b��r�r1� e�t; j}:�ih��rr���ae�� ex� I�P�d with the legal aspects of each. About Flres-�he lia­bility of a hunter who fires a·farmer's woods ; the right of the farmer to burn brush, and how far he is responsi­ble if fire is communicated to his neighbor's premises ; how far he is liable to his neighbor for damages arising from fires through lightning or spontaneous combustion; the liability of railway compames for damages arising 
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