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THE MANUFACTURE OF PUNC:EJ:ING AND DRAWING PRESSES, 
DROP HAMMERS, DIES, ETC. 

The making of machines with which to make other ma­
chines has been a peculiarly distinctive idea with American 
inventors and mechanics. Here this conception practically 
had its origin, and the extent to which it has been developed 
within the past twenty yeaTS has probably done more to 
place our mannfacturipg industries in the front rank, as 
compared with those of the older countries of the world, 
than any other one cause. We use machinery vastly more 
than it is nsed anywhere else, and in thousands of operations 
where, eVen in the best machine shops and factories of 
France, Belgium, and England, hand labor is employed to 
do the same work; any invention or improved process of 
manufacture, therefore, which aids in lowering the cost of 
machinery, is a direct gain to every branch of manufactur­
ing industry. 

Probably no department in metal working has shown a 
more steady growth,  and a development fraught with greater 
or more general advantages, than the manufacture of 
power punching and drawing presses, with the drop ham­
mer, for forging, by means of steel dies, a branch of busi­
ness which !tffords the snbject of the tirst page illustrations 
of this paper. The establishment we here represent is that 

of the Sti les & Parker Press Company, of Middletown, 
Conn., whose presses have for many years been 'widely 
known in every manufacturing section of the United States, 
as well as in many foreign countries. The company own 
more than twenty-tive patents on presses and drops, several 
of which were obtained by Mr. Stiles, for inventions he has 
made since he commenced their manufacture. In 1863 he 
invented a particularly important feature of the press, the 
eccentric adjustment, which added greatly to the efficiency 
of the power and other presses then in use. This invention 
he patented in 1864, and by its nse the punch may be ad­
justed to the die to the hundredth part of an inch . Before 
thit;; the punch was adjusted with thin plates of metal above 
and below the box, but this plan was superseded by the ec­
centric adjustment. After this patent had been issucd, the 
idea was adopted by Parker Brothers, of Meriden, Conn. , 
who were also manufacturers of presses, and three years of 
litigation followed, from 1868 to 1871, when the matter was 
terminated by the consolidation of the interests of both par­
ties to the suit in the Stiles & Parker Company, in which 
Mr. N. C. Stiles has the controlling interest. By this union, 
and by subsequent purchase, nearly all the valuable patents 
affecting the manufacture of presses and drop hammers 
have come into the possession of the present company. 

The use that could be made of the power press twenty-

tive years ago was exceedingly circumscribed, in comparison 
with what may be effected thereby. to·day. The common 
method of stopping the press then was to run off the belt, 
and it was impossible to work it qnickly because the punch 
might not stop at the proper time, and so spoil the job. 
This difficulty was obviated by the automatic stop, which 
was patented in 1855, and consisted of " a contrivance for 
disconnecting the wheel and the shaft at a certain point, after 
one revolution. "  When this improvement had been intro­
duced the number of uses to which presses could be applied 
was greatly enlarged, and their efficiency was largely in­
creased. A great drawback for a long time, ho wever, was 
in the difficulty which was found in accuratelY adj usting 
the punch ; the bed was sometimes blocked up, but this 
was likely to interfere with the accuracy and solidity neces­
sary in all work ; screw and nut arrangements were used iu 
light work, but these threw too much strain on the threads 
of the screws to be generally efficient; the pitman was 
sometimes made in two pa.rts, between which plates of 
metal were secured by bolts, but in this way there was dan­
ger of getting the bearings out of line. All of these diffi­
culties were, however, obviated by the eccentric adju�tment 
of Mr. Stiles, with w hich could be obtained: (1) extreme ac­
curacy ; (2) the bearings were not thrown out of line by its 

[Oontinued on page 165.] 
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WHO SHALL HOLD THE SURPLUSl take place, which shorten the course of the river, change its 
A Iluge New York drygoods house recently made a calcu- slope, increase its velocity, and (JUlerwise disturb its regi· 

Ialion as to what effect it would have on their year's trade men for many mi les both above and below. Increased era· 
should everyone of their customers purchase, for the year sian takes place, navigation is impaired, interests along the 
1880, only $100 worth more of goods thon he had bought in banks are jeopardized, a different course is given to the 
1879 ; they afterward enlarged the scope of their inquiry and river, new bends are formed, and the foundation laid for a 
estimated the increased volume of trade should every retail repetition of the same series of events at some future day. 
dealer in the country buy $100 wortl1 more than he had The most destructive erosions take place during the fall ­
bought last year. It is hardly necessary to say that the ing stages of the water. The foot of the bank is first at-

O. D. MUNN. A. E. BEACH. 
aggregate amount reached by the figures made on this basis tacked, and w hen the material, usually sand, is washed 

. ______ .__ was something which at fir�t appeared to them almost fabu· away, the upper portion, being unsupported tumbles into 
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wonl, "confidence," whieh is now general, as against fear flecting the curren t in localities that are to be built out, 
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and distrust, which everywhere prevailed from the early fall floating brush obstructions have been applied with marked 
of 1873 to the summer. of 1879. How much this means success. The most successful of these is the floating brush 
it requires but little to show, so as to bring home the dike, made by taking saplings from 20 to 30 feet long and 

Content... truth to every man's comprehension, although it woul d be from 4 to 6 or 8 inches in diameter, and nailing, or fastening 
(Illustrated articles are marked with an asterisk,) impossible to fully measure the extent of the change to them with wire, seraggy brush of any kind obtainable in 

American Industries· ... ...... .. , 159 Motors, poodle 162 th 1 I't Th' f h '  k American industries. leading ... .  161 1I10uld for sewe�'biiilding'::::": 162 wrought e oca 1 y. IS orms w at. IS n own as the "weed," 
Apples, packing for shipment .. . . 167 Narcotism from nutmegs 168 I d f Australia, submarine com. with. 161 Natural history notes ..

. ::::: ::: 1m From 1873 up to last summer, no matter how cheaply a nstea 0 the saplings rope may be Ilsed to hold the brush. 

��R�������,'\�
n
,�,:

olu
lll�'.�::::: m ��tlir;i:��:�'.\1;,)mil.:.:'��e,�.�:::: m dealer or an investor might have bought goods, or how great To one end of this" weed" is attaehed an anchor of suffi­

��;,�?ri,�l:-::l;�i�i��� ffiiii';; US ����l����":'in'i�;' reas,;';:::::: l�� a " bargain " was obtained, each subsequen t  purchaser could cient weight to hold it in position against the current ; to the 
g��\etin�.�

t"�:s, �����.�
et
.�

o�: 1M ��Tr:g:d�Y.i':' :.���.�:�:.���:�:::: ��g buy at even lower figures. Prices w ere on an incli n ed scale other a buoy to hold up the downstream end and prevent i t  
1S���,

e��;'k����Rinine�';;::::::: U� ����olge:,u;r'!,���ai:ionoC:,::: um throughout ; i t  seemed a s  though they would n ever touch from going t o  the bottom under the pressure of t h e  current 

E;i�:��R��'k'\��-����\ty"" }�l lt��
r
d��:��r'il,

s
'1'���l�:n' '. : ', :','. '.: l� I bottom. The natural effect of th is was that the jobbers and against it. These" weedR" are placed from 10 to 20 feet 

Electric lamp tests ................ 170 �carlet fever .. :.: .................. 168 retailers, the army of middlemen who stand between the apart, thus forming the floating dike. 
Emery beltR (6) . .......... ....... 171 ,cientlfic politICians .............. 170 'r . , 
���;����;:�e1;:'����dltr��s�f:: l�� �CientifiC societies ................. 170; producer antI the consumer, were compelled, as a matter of heIr action IS to check the current gradually without, 
Frigate steam, new .. . . . . . . . . . ... la4 sl���. ���iO·Obt;;iii::.::::::::::: ���' sel f-protection, to hold steadily diminishing stocks of goods. producing that scouring effect to which the solid dike gives 
Fruit drier, new' ................. 162 Snow eatmg unhealthy.......... 161 

T 
. 

TI' d t' f l ' 1 ' 
]<'uel. compr')Rsed, J,oiseau'B ..... 161 Spectroscope. cheap ........... ... 164 hey bought only as they actually needed supplies and then nse. lIS one, a por IOn 0 tie matena that IS rollin'" 
Gas Baver, new· ............ ... .. 164 Teeth, wby they decay........ . . 169 

h d 
. . 

I 
• 

'bl f ' b
' 1 th b tt b 

. , d d '  " 
d 

'" 
Gate, roUer, improved ............ 162 'l'elegraph, multiplex, Chasse's .. 165 purc ase as sparmg y as POSSI e, orClng ack upon the a ong e 0 om or eing carne own III suspenSIOn IS e-

g;��h�?o����.:-g�lbulturai'::::::::: tU ����Ii,'�i\)'a�':,t:(i):��.��: .. ��:::::: l�1 manufacturer, o r  into" first hands," all the surplus in the posited, and causes a rise in the bed of the river, w hich 
���a

e
.KI��r�

s
�r::.,

e
;�I��,?�.

e
:.�� m :r.�����������s�r�i�ciio;i'of::·::: m country which the then limited requirements of consumers changes its channel to the direction desired. The rapidity 

J;����Oj��lyCe.'.:���:::::::::::: l�1 ��::t,cg����l�lj.·ls7�.����.e��., lml. did not seem to be mak ing an immediate demand for. w ith which these deposits take place is truly wonderful. 
�������::,'i,lExJ'J��\\��.�� .. ���:::.l� ¥t�go����?yOi�A�a1�1J'i��.?::::: l� ! Now all this is changed, and, over and above the quanti- One season is often sufficient to raise the river bed up to the 

ties of goods which every dealer feels sure l Je will be able to l imits of ordinary h igh water, 
TABLE OF CONTENTS OF find ready ;;ale for, all nre desirous of having something in An other form of obstruction that has been tried with suc-

THE SCIENTIFIC AMERICAN SUPPLEMENT stock, or, in other words, to help the man ufacturers and the cess is the willow curtain. This, as its name indicates, is 

N"e>.21.9. first owners "hold the surplus." The reason is obvious ;  made of willows about an inch in diameter or larger, fast-
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whereas, heretofore, prices steadily declined, and the demand ened parallel �ith each other, and from 6 to 8 inches apart, 
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THE DRIVE WELL IN NEW YORK CITY. II which one year's supply of water would cost from the city ! he very expensive and require constant repairs. At Nicar: 

It is only within a comparatively recent period that manu- i,e., the city's charges are based on the general rate of two agua they intended the use of locks, and with the earth­
faeturers and other� using large amounts of water in their' cents for one hundred gallons-then for a manufaeturer requir- quakes which prevail' there the repairs would he ruinously 
business have learned how costly that fluid is in some of ing 6,000 gallons a day, the cost of Croton water, counting 300 expensive, and even at Panama, where earthquakes do not 
our principal cities, and especially in New York. According working days in a year, would amount to $360, and for this exist, they would be fatal by reason of the loss of time. I 
to the city charter, the large users of water from the city sum, or a little less than that proportionately where the sup- would not have anything to do with a locked canal except 
mains,' such as hotels, factories, breweries, and in fact busi- ply needed is very large, one or more wells are P"lit down for little ships. It is not the proper idea for a grand inter­
ness establishments of every kind,are now compelled to put sufficient to give the required quantity. So far there have oceanic canal." 
in water meters, so that the quantity they consume may be been but few instances of any trouble in obtaining a regular M. de Lesseps is a man of medium height, strongly built, 
accnrately determined, and the amount they must pay be supply after the wells have once been properly put down, alert in all his movements, erect and elastic in carriage, and 
regulated thereby. 'fhe law requiring this remained for a and many wells and gangs of wells have now been ill seemingly not much over fifty years of age, though really 
long time almost a dead letter, on account of differences of operation eight years, with no apparent change in the flow seventy·four. His first days in Ne w York have been devoted 
opinion as to what form of water meter was the best, but or the quality of the water. to the inspection of the elevated railways, the Brooklyn 
during the last year or two the Commissioner of Public • ; • I • Bridge, the working of the fire department and the Croton 
Works has been energetically pushing forward the introdue- FERDINAND DE LESSEPS AND THE "HAGRES CANAL. water service. 
tion of a meter chosen by that department, and therewith The Viscount Ferdinand de Lesseps, with his family and 

------.. �� ... >-11-_------
Lol8ean Compres8ed Fnel. 

has come a great change in the size of almost everybody's staff of engineers, alTived in this city Feb. 25, from Panama, 
bills. Heretofore the amount of the water tax for different where he had been to examine the route of the proposed At the last session of the American Institute of Mining 

establishments had been fixed upon estimates of the quan- Chagres Canal. Engineers, held in this city, a paper wI¥' read by E. F. Loi-
seau on "The Successful Manufacture of Pressed Fuel at 

tity required, but now the water used must be paid for ac- Born in Versailles, France, Nov. 19, 1805, M. de Lesseps 
Port Richmond, Phiiadelphia.·' A huge fire in the grate 

cording to the registers of the water meters, which make early entered the diplomatic service of his country, con-
gave evidence of the qualities of this fuel, specimens of 

the cost in some cases a hundred fold greater than it was tinuing therein some forty years. In 1854, he went to 
. which in egg-shaped lumps were examined with interest. 

under the old system. There are many instances where this Egypt on the invitation of the Viceroy, Said Pasha, to ex-
The fire was started without the use of kindling wood. The 

charge upon manufacturers has amounted to as much as amine the project for a ship canal across the Isthmus of 
$5,000 a year, and in other cases the tax for th e water used, Suez, and two years later he pub1i3hed a memorial giving 

paper explained the process of manufacture, the difficulties 
encountered, and the measures adopted to obviate them. 

measured by the meters, would have been fully equal to full details of the enterprise. A stock company for the con-
The,elements of this fuel are 91 per cent of coal dust and $15,000 to $20,000 a year. struction of the canal was formed, and M. de Lesseps gave 

On many grounds it is a great advantage to manufacturers himself up entirely to the prosecution of the great under- 9 per cent of pitch, the latter being used to cement the coal 
dust. of different kinds to be located in largll cities, and the in- taking. The work was begun in 1859, and completed in 

dust rial interests of New York City, aside from those di- 1869. This great achievement, conceived and carried out in 'I'he fuel lasts as long as ordinary anthracite, and does 

rectly connected with its imports and exports, have been I spite of gigantic physical, financial, and political difficul-
not produce clinkers. Thirteen tons of it are now produced 

principally instrumental in drawing together the large popu. ties and discouragements, gave M. de Lesseps undisputed each hour. Reference was made to the difficulty of 

lations now dwelling on Manhattan Island and the imme- I rank as the first engineer of the age. obtaining a supply of coal dust, as the coal men were not 

diate suburbs on the North and East Rivers. Here the Since the completion of the Suez Canal M. de Lesseps has 
inclined to supply the means of making a fuel to compete 

. with coal. But confidence was expressed that it would soon 
workmen can be found in sufficient numbers, in any and all suggested or has been consulted with regard to several great 

d appear to the advantage of coal men to :erect machines for 
tra es, to give the employer ,an opportunity to select his geographical and speculative enterprises-among them the 
hands, or to put on extra help at any time; here also we conversion of a large area of the Sahara desert into an in-

the manufacture of the pressed fuel and make it a leading 

have the first market for many kinds of raw material and land sea; the cutting oi a ship canalthrougb the Isthmus of 
industry.-OotU Trade Journal. 

[We have used Mr. Loiseau's pressed fuel in an open grate 
the largest market in the country for all kinds, both do- Corinth, which is now being excavated; and the laying out 

at our residence, and can add our testimony as to its cleanli­
mestic and foreign, as well as the best point for the sale of of an elaborate scheme of Russian railways cunnecting the 

ness, heat giving and lasting qualities.-ED.] 
the goods. Against these advantages, however, city pro- south and east of Europe with India. All these projects, .. .. I _ 
ducers have to pay much higher rents and heavier taxes bowever, are of comparatively small importance beside that Land Slide in Fra8er Klver. 
than those located in �ral districts, and, before the enforce- of severing the Isthmus of Panama by means of a salt water A notable disaster occurred in the fore part of February 
ment of this enormous water tax was effected, the competi- ship canal at sea level. at a place called Maple Ridge, some twelve miles above 
tion with manufacturers in other places was in many cases a With the history of this enterprise, since the Canal Con- New Westminster, British Columbia. At that point the 
very close one. It would seem that the city should be more gress in Paris last spring, the readers of the SCIENTIFIC Fraser River is a quarter of a mile wide; the south bank 
liberal in such matters, with a view to encouraging the AMERICAN are already familinr. M. de Lesseps says that as about ten feet high, the' north bank rising to a bluff of over 
growth of diversified manufacturing industries here, but early as 1869 he was convinced that a sea· level canal a hundred feet. Suddenly one afternoon some acres of the 
the Department of Public Works find that the consumption without locks was the only one practically possible for the highest part of the bluff slid into the river, where it was 
of water is increasing so rapidly that it will soon, at the lsthmus; and at a public meeting in Paris, in 1870, he conti- about fifty feet deep. The breadth of the river was reduced 
present rate, overtake the possible supply from the reservoirs dently asserted that opinion. This, however, it is proper to a half, and the rush of earth threw up a wave which tiooded 
now built, to enlarge which will entail heavy expense. It is remember, was purely a matter of theory, for at that time for miles the level country opposite the bluff, doing much 
also true that where there is not a strict accountability, there had been no careful survey of a route for a canal with- damage. The river at the place where the land slide.oc­
large quantities of water are allowed to run to waste. From out locks, and accurate estimates of the practicability or cUlTed presents a strange appearance. Rising from two to 
both these considerations the city authorities appear to be probable cost of such a work were out of the question. ten feet above the surface of the water are trees standing at 
determined to adhere to their present scale of charges, a Having gone to the Isthmus determined to demonstrate different angles, some of them as straight as when they stood 
course which is leading many to adopt the driven well as a the wisdom of his choice, M. de Lesseps has naturally suc- on the high bank, and others leaning and partly covered 
source of water supply. Its use has already become exten- ceeded in finding confirmation of the justness of his d priori with earth. The tract that went into the river was in shape 
sive in this city, and not only here, but all over the country, belief. like a half moon. The new bank reveals reddish, light earth 
this mode of obtaining water is now being resorted to more The proposed canal substantially follows the route of the for about twelve feet from the top, under which is a stratum 
than ever before. Panama railroad. A tide-lock is to be constructed in the of blue clay some twenty feet thick, and all the earth below 

With the different patents covering this method of water Bay of Panama to control the level of the canal. In the that, so far as it is visible, is a mixture of coarse gravel and 
supply we do not -now propose to speak. There are 150 Bay of Limon, on the Atlantic side, it is necessary to con- sand. There are large cracks along the bank, extending 
patents on what is called the" point," or the bottom piece struct a breakwater two kilometers long, on account of inland for 150 feet or more. The impression is that still 
at the lower end of the tubing, into which the water first storms. The cost of the entire work, estimated at 843,000, - more of the bank will go'into the river. 
entert! from the ground; as the result of the work of so many 000 francs, includes the following items: All excavations, 
minds it would naturally be expected that something tolera- dredging, and removal of earth, 570,000,000 francs; dam at 
bly near perfection had been obtained, and it seems as Gamboa, 100,000,000 francs; changing the waters of the 
though the one now generally being put down in New York Chagres, Obispo, and Trinidad, 75,000,000 francs; tide-lock 
meets all the requirements for such work. It is of heavy on the Pacific, 12,000,000 francs, and breakwater on the At­
galvanized iron, about two and a half feet long, with small lantic coast, 10,000,000 francs. Contingencies are estimated 
holes at regular distances on several sides, these holes being at 76,000,000 francs. The work will take eight years to 
in hollows of the iron made by a sort of ribbed work, and complete, and it may be commenced before next June. The 
around the whole of this part of the point is a fine brass estimates contemplate the removal of 75,000,000 square 
sieve or netting. The room for the water to flow in here at meters of rock and soil. 
the starting point, at the bottom of the well, is many times The Gamboa dam will be required to form an artificial 
the capacity of the tube above, and the openings are so well lake to receive and regulate the flow of the waters of the 
protected that it must be very difficult, and is said to be im- three rivers, whose periodical floods furnish the most seri­
possible, for anything to get in the pipes which would pre- ous danger to the proposed canal. This dam will be 5,000 
vent the regular flow of the water. Tubes with two inches feet long and 40 meters high. It will be exceeded in size 
inside diameter are very largely used, the tubes being gen- only by the three great dams at St. Etienne, France, La 
erally made of wrought iron. The amount of water which Gemappe, Belgium, and Alicante, Spain. The last has stood 
one well will afford varies widely, as high as forty gallons for three hundred years. 
per minute having been obtained in some piaces, and as low At a reception given to M. de Lesseps by the ,American 
as ten gallons a minute in other localities. There is an Society of Civil Engineers, Feb. 26, the distinguished engi­
abundance of water to be had over a large section of Man- neer insisted that the proposed Chagres Canal was a much 
hattan laland at a distance of from thirty to eighty feet below less difficult task than the canal at Suez. The deepest cut­
the surface. The quality of the water obtained varies in ting would have to be about the height of the Brooklyn 
different places, but it is generally only necessary to go bridge towers. One of the visiting engineers, M. Douzat, 
low enough to get "lear, pure water, for, by this system of said there would be seven miles of deep cutting, averaging 
making a well, the tube may be driven entirely through one 180 feet, of which 160 was rocks. The deepest cutting in 
stratum of earth furnishing an inferior quality of water, until other parts Slf the canal would average 40 to 45 feet. The 
a different stratum is reached which will give water as pure entire length of the canal is about 4.5 miles. In answer to 
as desired, when the supply is drawn only from the latter the question why a sea-level canal was preferred to one with 
source. As this water, however, has the general properties locks, M. de Lesseps said: 
of nearly all well water, it is not always the best kind to use "If the Commission of Engineers which had gone down 
in steam boilers, and where it is so used, a chemical compo- to Panama had reported in favor of a canal with locks, I 
sitioll should be added to prevent the injurious effects which filhould have put on my hat and left the whole project and 
have been experienced from its continued use for this pur- would have had nothing to do with it. That plan will do 
pose. for small ships, but whell we have vessels now afloat 500 

The cost of these wells, as they are covered by patents, is feet long, and others on the stocks 600 feet long, it is impos­
fixed according to the supply of water required, on the sible to say for what you would have to build locks. Single 
principle that the wells shall be plit down for the amount locks would be slow. and double loCks, though quicker, would 

Leading American Indu8trle8. 

Already more than thirty of our largest manufacturing 
establishments, illustrating as many different industries, 
have been published in these columns during the past year. 
Our artists are now engaged preparing full page engravings, 
of several other manufacturing works, which will appear in 
forthcoming issues. It is our purpose to continue the pub­
lication of this series of mechanical subjects until every 
leading industry of the country has been illustrated and de­
scribed. This feature of the paper has proved very accept­
able to our readers and gained for it many new patrons. 

New subscribers and others desiring copies of any of the 

thirty three numbers containing full page illustrations of as 

many different manufacturing establishments, can be sup­
plied by addressing this office. Price 10 cents a copy by 

maH. 

Snow llJatlng Unhealthy. 

A writer in the Phrenologiral Journal admonishes parents 

to guard their children from the practice of snow eating, 
claiming that it has much to do with head colds of many 

girls and boys, because of the chilling effect of snow upon 

the palate or thin partition between the mouth and nostrils 

producing congestion in ihe fine membrane which lines its 

upper surface. As this membrane is almost entirely consti­

tuted of delicate nerves and blood vessels, inflammation is 
likely to follow the congestion, and perhaps degen.erating 

into nasal catalTh, an affection so common with persons 

in our northern latitude. 

Back Number8 and Volume8. 

Subscribers to the SCIENTIFIC AllEIUCAN ,will be entered 
on our books to commence at t.he date the order is received:, 

but those desiring the back numbers to the commencement 
of the year will be supplied on their signifyiJ;lg Ii wish to 
have them. Last year's volumes may be had in sheets by 

mail at regular subscription price, namely, $3.20. 
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A NEW FRUIT DRIER. I through which passes an arm projecting upward from one is attached to the end of the mould by screws or other fast· 

A compact and portable fruit drier, adapted to the wants i part of the gate. This loop is of sufficient length to admit enings, and projects as a flange, serving as a gauge for the 

of farmers and others desiring to produce a good article of i of moving the rope a short distance without moving the thickness of the wal l .  When the section is completed the 

dried fruit, is shown in the annexed engraving. The in· . gate. The upper strand of rope is connected with the other i head may be removed and the shaft, d', turned to draw the 

ventoI' informs us that the device dries applelil in a few I part of the gate by a three·armed lever, D, which is pivoted sides of the mould inward. This action allows the mould to 

hours, delivering the fruit white and clean, with all drop dow n, so that the sides and crown are relieved, 

the flavor retained, so that it resembles in all re· and the mould may be then drawn out to the posi· 

spects the article sold as evaporated fruit. tinn required for the next section, and expanded by 

The case, A, has a number of openings in its relieving the chain .  
front side, for a series o f  movable drawers for con· Springs, g, attached to the bars, c, and ribs, 

tailling the fruit to be dried. The case has a fur · Ii, tend to draw ha l'S, f, down ward and expand 

nace chamber, B, in which is placed a movable sheet the mould. There are also braces, h, hung on 

iron furnace having a cast iron hot tom provided with the rills. a, which, when the mould is collapsed, 

a handle, j'. The upper part of the furnace sets catch on pins in side ribs, b, giving rigidity to the 

loosely on the bottom, and is easily removed to faci· mould wbile it is being withdrawn. 

litate the discharge of ashes. Charcoal or coke To prevent the sides of the mould from being 

makes the best fuel, but coal from the kitchen fire forced inward when the sides of the sewer are 

may be used if the bituminous matter is permitted rammed. the joint of the bars c, are fitted to drop 

to burn out first. slightly below the center line when the sides are ex· 

The draught of the furnace is regulated by the panded, and the springs, g, aid in accomplishing the 

damper, m, and the admission of air to the furnace same object. By the use. of this mould a sewer m ay 

chamber is controlled by dampers, j. be built rapidly to any grade, with top and sides of 

A purifying chamber, C, separated from the fur. uniform thickness, without join ts, and with a 

nace chamber by a perforated partition, has shelves smooth interior surface. The trench may be filled 

or trays containing absorbents by which impurities as the work progresses up to the crown of the sewer, 

are removed from the gas and hot air that proceed and the side walls thus strengthened while the mate-

from the furnace ' chamber. From the purifying I ial is setting. 

chamber the hot air and gases rtfe drawn upward This invention was recently patented by Mr. 

over and urder the several fruit.containing drawers James Burns, of San Antonio, Texas. 

in alternation, and are finally discharged through • -•• -----

the flue at the top, carrying with them the moisture POODLE MOTORs.-At the recent Applied Sci· 

from the fmit. ence Exhibition, Paris, M. Richard, a clothier, ex· 

The temperature of the air in the purifying cham. hibited a motor which was turned by a poodle dog, 

ber is indicated by the tbermometer seen at the confined in a revolving cage. The dog was able 

right, and the draught may be regulated to give to drive four seWing machines. Women who have 

any required temperature heretofore been accustomed to support their poodle 

The drier show n in the engraving is thirty six by BURNS'. MOULD FOR SEWER BUILDING. 
dogs in idleness may- now make them useful. 

twenty inches, . and the drawers, ten in number, are 4 4. � .. 

about three fourths of an inch deep. S uch a drier will con. to an arm projecting upward from the gate. The lever, D, NOVEL METHOD OF CARPETING STAIRS. 

tain about two bushels of fruit. is connected with the gate latch, and the first operation on We give herewith an engraving of a new method of car· 

The device may be made smal l and portable, or H may be 
pulling the rope is to unfasten the gates ; a further move· peting stairs recently patented hy Mr. T. F. Walter, S. E. 

adapted to a fixed building. ment of the rope opens the gate. A person in a carriage or corner 20th and Brown streets, Philadelphia, Pa. Instead 
upon horseback may readily open the gate by grasping the 

This fruit drier is the invention of Mr. William B. Mum· 
brue, of Montour, Iowa. 

.. , . . .. 
IMPROVED ROLLER GATE. 

The annexed engraving represents  an improved apparatus 
for operating roller gates, recently patented by Mr. Henry 
Allen, of Silverton, Oregon. The 
ill vention consists in the application 
of an endless chain or rope to a 
double or single roller gate, the rope 
being p rovided with handles and 
conveniently arranged so that the 
gate may be opened by pulling the 
rope in one direction, and closed by 
pulling it in the other direction. 

The engraving shows the applica­
tion of this device to a double roll­
ing gate, but it may be applied with 
equal advantage to a single one. 
The gates run on a horizontal bar 
supported by posts which also sup· 
port a protective covering. Two 
posts, set up on opposite sides of 
the gate, and equally distan t from 
it, support pulleys around which 
passes the endless rope, A, which 
also pallses around two pulleys on 
one of the gat8 posts and one pulley 
on the opposite post, bringing two 
st.rands . of the rope above the 
gates in a horizontal position. The 
lower strand has a strong loop 

handle, B, and drawing it along as he proceeds. After pass. 
ing through the gate the bandle, C, is grasped and the gate 
is closed. The operation of the gate is the same whether 
approached from one direction or the other. 

4 ·' . . .. 
IlIl'ROVED MOULD FOR · SEWER BUILDING. 

The annexed engraving represents an improved mould or 
centering, used in sewer building, and is adapted to any of 
the sewer building materials in common use, such as con. 
crete, artificial stone, or brick, and is made of ·convenient 
length and of the proper form for a sewer, and is mounted 
on wheels and made collapsible, so that after a section of 
sewer is built it may be contracted and moved into a con. 
venient position for building another section. 

The fmme of  the mould consists of a top cross rill, a, at 
each end, to which are pivoted vertical side ribs, b b, hav. 
ing their lower ends connected by toggle bars, c, which re. 
tain and brace the ribs, b, when the mould is expanded. The 
ribs, a b, are covered by a sheathing, d, of wooden slats or 
sheet metal, except at the bottom, which is left open. Ex. 
tending lengthwise through the mould,  and sustained by 
rib�, a, there is a shaft, d', from which chains or ropes, i, 
extend to the jointed bars, c. The shaft, d', project beyond 
the ends of the mOUld ,  and is provided with crank handles 
by which it can be turned to w ind the chain, and thereb; 
draw the sides of the mould inward. 

The mould is snpported on wheels, e, fitted in sup. 
ports at the lower ends of the side ribs. These wheels 
facilitate the lahor of shifting the mould as the work pro. 
gresses. 

In building sewers with this mould, a bottom or base, of 
stone or concrete, is first laid in the trench at the required 
grade, and when. this  is set the mould is placed thereon and 
the Rides and crow n of the sewer formed around it. A head 

ALLEN'S IMPROVED GATE. 

WALTER'S METHOD OF CARPETIlfG STAIRS. 
of a continuous carpet extending from the top to the b ot· 
tom of the stairs in the usual way, each step is provid ed 
with its own carpet, which may be put on or taken off inde· 
penden tly of the other steps. These sections of carpet are 
secured to the steps at the rear by tacks, and at the front by 
the moulding under the nosing. A band of brass or other 
metal, eit her plaiD , ornamented, nickeled, gilded, or enameled, 

extends across the ends of the carpet, 
and curving over the nosing is fur ·  
nished · with a metallic pendant. 

Stairs carpeted in this way present 
an elegant appearance. and accord 
w ith the modern style of hOllse ful'· 
nishing. The carpeting is adapted 
to stairs of all widths, and li tllfj 
more than half the IIsual quantity 
of carpeting is required. The rods, 
while costing less than the ord inary 
styles, are much more ornamental 
and secure. There are several other 
ad vantages in this style of carpet, 
ing which will be 9 pparent to thoR� 
interested in this subject, not the 
least of which are the doing away 
with the use of covering to hide 
worn places that would otherwise 
appear when the carpet is moved up 
or down, and the facility with which 
any or all of the small pieces may 
be removed from th8 stairs and 
cleaned. 

We call attention to Mr. Walter's 
advertisement in another column. 
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A NOVEL SMALL MOTOR. 

A small , safe, and easily managed motor adapted to do­
mestic use and suitable for driving small machinery of va­
rious kinds is one of the things that has long been wanted, 
and we are pleased to be able to present to our readers 
several engravings of a motor of this description which is 
made by reliable parties and is now being extensively intro· 
duced. 

The Tyson motor possesses some novel features which are 
wel l  wOl"thy of careful examination. It is a steam engine 
w ith a non·explosive steam generator, and without a steam 
gauge, water gauge, or safety valve, and its boiler or gene­
rator has but one·fiftieth the cubical capacity of an ordinary 
boiler adapted to the same engine. 

Fig . 6.-TYSON BRACKET ENGINE. 

In the smaller sizes of these engines either gas, -coal oil, 
or gasoline may be used as fuel , and for the larger sizes coal 
and wood may be added to the list. 

The fact that this engine is perfectly safe, Ylven in the 
hands of the inexpf'rieneed, is a great point 1'n its favor. 
It may be run by any lady who is competent to operate a 
sewing machine. It is beautiful ly finished and may be 
placed in the parlor, sit ting room, bed chamber, or kitchen, 
and may be emp loyed in running sewing machines, knit· 
ting machines, ventilating fans, and all kinds of light ma­
chinery used about the house. It may also be used for 
running c�ffee mills, printing presses, dental lathes, in fact 
it may be appl ied to all machines usually driven by a treadle 
or hand. powel". 

The general appearance of this new motor is wdl repre-

Ititufifi t !tutritau. 
sen ted in the central view in the larger engraving, while its Fig. 7 shows the relation of the various parts of the 
application to small machinery is shown in the smaller views, engine, and illustrates the operation of the system. The 
Fig. 1 showing it in connection with a sewing machine, Fig. pump is worked by hand to produce pressure in the air-
2 shows a lathe, and Fig. 3 a scroll saw driven by it. Fig. chamber ; this chamber is connected to the steam chest of 
4 shows an application too obvious to need description , hut the engine by means of a long pipe, part of which is 
it suggests the possibility of comfort in the sweltering days coiled in a receptacle through which exhaust steam from 

of mid-summer. Of course the .variety of machinery to 
which the motor may be applied is unlimited. The style of 
engine shown in the engraving has a power equivalent to 
1,000 foot pounds per minute, and - is quite sufficient for a 
great variety of purposes ; but we are informed that larger 

I sizes are soon to be made so as to cover a wider range of i application. 

Fig. 5.-TOP OF TYSON MOTOR. 

Fig. 5 is an enlarged view of the upper portion of the p,n ­
gine, showing the oscillating cylinder, the generator, and the 
pump. Figures 3 and 6 show the engine adapted to a wall 
bracket. 

I the engine has egress, and part in a furnace. The water 
' is converted* into steam, in its transit through this pipe, 
and steam is delivered to the engine at the pressure pro­
duced by the pump. When the engine is started it imparts 
motion to the PUlllp, and the preinduced pressure is 
maintai ned ; thus it will be seen that the function of the 
generator is to create volume, not pressure. Should the 

Fig. S.-VERTICAL SECTION THROUGH GENERATOR. 

engine be stopped and the fire continue to burn, the 
water in the coil is forced back to the air chamber, and 
the production of steam is thereby checked ; the engine being 
again started, the pressure in the air cbamber again forces 
water through the heated coil, fLnd the generation of steam 
is resumed. In running these 8mall machines ab.nut all that 
it is necessary to do is, to pour in a few quarts of water once 
in four or five hours. The construction is such that there call 
be no explosion even if  the water becomes wholly -exhausted. 
In that case the machine simply stops till water is suppJ ied. 

a rel ief valve at the right of pump limits the pressure ; 
this valve is in no sense a safety valve, for even if it were 

* The inventot .states that in practice it is best to flash hj�hly-heated 
water into steam. 

�-==--..::.:....:::-=:::::.._.::::-_��..o=;=:::o.=:========;., __ = _ _ _ __ ____ _ 
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TBE TYSON SMALL MOTOR. 
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fixed so as not to yield to pressure, no explosion could occur 
-the mechanism of the pump not being strong enough to 
produce a bursting pressure. 

This engi ne is the invention of :Mr. Charles Tyson , of 
Philadelphia, and it is now being manufactured in hand­
some styles and introduced by the Tyson Engine Company, 
1301 Buttonwood street, Philadelphia, Pa. , to whom all 
letters should be addressed. 

• f . . .. 
New Type oC Torpedo Boats. 

The torpedo boats used in the English Navy are of two 
kinds-those of the Lightning class measuring 84 feet in 
length and 100 feet 10 inches in beam ; and those of the sec­
ond·class. 60 feet long by 7 feet 6 inches broad. It has, how­
ever, been found from experience that first-class torpedo craft 
of the dimensions hitherto constrncted are not sufficiently 
seaworthy to go out in any weather, and many governments 
are, in consequence, adopting a larger size. :Messrs. Yarrow 
& Company, of Poplar, are at the present time engaged in 
building several of the new type of torpedo boats for various 
governments, including those of Russia and the Argentine 
RepUblic. They are 100 feet in length by 1 2?i beam, and 
are intended to be capable of going to sea u nder all condi­
tions of weather unattended by other vessels. Their fuel 
carrying capacity will be sufficient for a run of 1 , (100 miles. 
They are also built much stronger and heavier than has been 
hitherto the practice, and are expected to realize a speed of 

j'ritutifi r �mtrirau. 
CHEAP SPECTROSCOPE. 

The Fraunhofer l ines in the solar spectrnm, and some of 
the bright-line spectra, can be seen by the aid of the follow­
ing simple arrangemen 

:Make the slit in a piece of thin (very thin) sheet copper, 

:±- ---------- -- ---- - ------------- --kJ �� 

[MARCH 1 3, 1 880. 
every burner that is opened. If one burner is closed the 
cup, A, rise�, causing the valve, D, to close also, and so on 
for every burner that is closed. 

If the pressure from the gas works increases while using 
one or more burners, the valve, D, drops and retards the flow 
of gas. If the pressure goes down at the works, the valve, 
D, opens and lets out more gas. This device is, in fact, a 
self-acting valve on the meter or mains, and the inventor 
claims that no amount of personal watching can equal this 
simple device. 

By opening the by-pass cock the gas will go direct to the 
burners without being operated upon by the moderator. 

by laying it on a smooth surface-a planed deal board, say The inventor of this instrument is :Mr. J. S. de Palos, of -and cutting the slit with the aid of an old sharp knife and Room 34, No. 206 Broadway, New York. 
a bammer. Get a piece of tubing with a shorter piece slid- -_"�"""f ....... _ .. _-----
ing in i t  to carry the slit, S, in the figure. The collimating The Leyden Jar. 
lens, C,  may be about 8 �nches f?cus, and is placed its focal :Mr. E. H. Gordon delivered lately a lecture at the London 
length away fro� the �ht. '"\ �rls�, such as may .be bought 

I Institution on " The Leyden Jar. " The lecturer proposed 
for 50 or 70 cents at t e optICIan s, held at P, WIll show a to tell his hearers something about this important portion of 
spectrum to the eye at E. 4 • • •  

.. I electrical aI!,paratus, that they might see whether the study 
• of its phenomena might not shed some welcome light on the 

NEW GAS SAVER. ! way in which electrical forces acted in the great field of 

19 knots. 

One of the difficulties connected with gas illumination is nature. The invention was arrived at accidentally, in 1746, 
that the pressure in th� mains vari�s considerably in differ- by a Leyden University studeut, named Cuneus, who was 
ent p�rts of a town or CIty, and at dIff�ren� hours of the day trying to electrify water, aud in the course of the experi­
and mght, cons�quentl� a system of hg�tIng, ad�pte� for a 

, ment, having first unconsciously made himself part and 
part o.f a town sItuated In. a lo�v level, ';111 show m ferlO.r 're- parcel of a reservoir full of stored-up electricity, afterwards 
sults In a more elevate� sItuatI?n.  A nse of ten feet g�ve�, converted his body no less innocently into a discharging rod . 

4 • • • • roughly, a tenth of an mch of Inc�ease of p�essure, as mdI- The shock he got was so smart as to force from him the 
New StealD Frlgate. -The Large�t 10 the 'Vorld. �ated by the manomet�r, so that It rna! eaSIly happen that exclamation that not for the whole kingdom of France 

The following from the Mechanic8' Magazine of about forty III t�e same t?",� or CIty t�e pressure m one place �ay be would he expose himself to such another. Subsequent in­
years since affords an interesting comparison with the dimen- one �nch, whIle m another It may be two and a half mches. vestigation led to some clearing up of the phenomena and 
sions of ships of to-day : " The Admiralty have given in- Agam, the. pressure ?f the g�s, as. sent out from �he gas to the devising of safe arrangements for slowly filling a 
structions for the building and equipment of a new steam works, vanes from hme to tIme, m accordance WIth tbe glass vessel w ith the electric fluid and emptying it in an 
frigate,  which is to surpass, in size and power, every thing instant at will. The common Leyden jar was described and 
of the kind yet afloat. She is to be of 650 horse power ; to its action shown and elucidated. Experiments followed 
have engine room for 600 tons of fuel ; complete sto wage with a greatly improved apparatus, which was no sooner 
under hatches .for 1 , 000 troops, with four months' stores and filled with electricity than the fluid instantly overflowed like 
provisions, exclusive of a crew of about 450 men ; and is  to water, but in intensely vivid and loudly crackling sparks. 
be armed with 20 guns of the heaviest caliber, besides car- Yet, as was experimental ly demonstrated, there was no con-
ronaoes. Tbe Cyclops, Gorgon, Geyser, and other war tinuous stream, but only an aggregate of so many jarfuls. 
steamers now talked of as wonders for m agnitude, will  sink :Moreover, the electric fluid, unlike water, could be made to 
into insigni ficance as compared with this ; the largest of them fill tbe jar by pouring it outside. It was thus clear that the 
will be little more than half her size. For the sake of greater electricity acted in some way through the glass, which used 
expedition she is to be made out of one of t h e  large class to be regarded as an absolute non-conductor interposed be-
frigates lately built (the Pen elope, cut in two, with 55 feet in tween the two cond ucting surfaces, the outside and in�ide 
length addedl. The originator of this plan is John Edye, coatings of tin foil. The question i n  this, as in other in-
Esq. , the able assistant surveyor of the navy stances, was one of more or less resistance to the electric 
(well known to all naval architects for his invalu- ! strain, which many experiments proved to be very analogous 
able work on the " Equipment, Displacement, to mechanical force. It was shown that in proportion as 
etc. , of Ships and Vessels of War "), and she is glass was heated the resistance was lessened, and other ex-
to be completed at Cbatham Dockyard, under periments illustrated the perforation of even very thick plate 
his immediate superintendence and direction. glass by concentrating upon one point the strain of the elec· 
The engines are to be on the Gorgon plan, and tric spark. Of course, the thinner the glass the more easily 
the commission for building them has been given NEW GAS SAVER. was it pierced. In like manner, the more rarefied the stra-
to the inventors of that plan, :Messrs. John and tum of atmospheric air, the more readily did it transmit 
Samuel Seward. The vessel is expected to be fully electric discharges. The experimen t  of the aurora tube was 
completed and ready for sea before the close of the present quantity consumed, and as public works, shops, etc . ,  are on!) of those ' performed in illustration of these statements. 
year. suddenly lit up or extinguished at certain hours, private con- An important phen omenon iu connection with the Leyden 

" The conduct of the government in this m atter-conduct sumers are annoyed, in the one case by falling off in the jar was the so-called "  residual charge, " which a faint spark 
alike admirable for its vigor and promptitUde-is, under the amount of light, and in the other by a flaring flame and showed to have collected a few minutes after the discharg­
existing circumstances of the country, of a n ature to give hissing sound ; and, besides this, for every increase of press- ing rod had done its part in emptying the reservoir. This 
very general satisfaction. By n othing can such disasters as ure there is an increase of consumption without an equiva- was compared with the residual recoil of an elastic body 
have lately befallen our arms in the East be so effectually re- lent increase of light. which had been bent, but which needed a second effort in 
paired, or their recurrence more certainly pre vented than by The annexed engraving represents an instrument designed I resuming its original position.  What was more, Professor 
the fitting out of a few such leviathan s  of war as that which to obviate these difficulties. In this device a diaphragm is ' Ayrton's experiments on this problem, which were not only 
we have now described as being in progress. With half a used, but it is not subject to deterioration, as in other I unpublished as yet, but had not even been laid before the 
dozen ships of this force at command, 6, 000 men might forms of regulator, as it is protected from contact with ' Royal Society, proved that the phenomena in the two cases 
within three weeks from the first receipt of the news from tl)e gas by a strong metallic shield ; between the dia- w ere the same in degree as well as in kind. The researches 
Afghanistan have been landed at Alexandria, marched in six phragm and the gas there is  at all times pure atmospheric of Dr. J. Hopkinson, F. R. S. , authorized the conclusion that 
days through Egypt (with leave of its Viceroy) to Cosseir, air. This is an improved and most important feature, which, the electric strain which spanned the cosmical spaces, as in 
on the Red Sea, and transported thence in nine days more to the inventor informs us, is entirely new in this class of in- the instance of the magnetic storms caused by sunspots and 
KUITUckee, on the south coast of Scinde. With such a force ventions. The valve i s  perfectly balanced, and operates so disturbing our electrometers, was as mechanical in its action 
there is hardly a corner of the world which British thunder that no matter how gruat or variable the pressure may be, it as that transmitted through short distances, and which w as 
could not reach in early time enough to uphold, against all cannot operate on the surface of the valve. This arrange- quite under our own control. Lastly, the late Professor 
opposition, British influence when linked in honorable alli- ment obviates the necessity of putting on and taking off Clerk-:Maxwell had mathematically d emonstrated that the 
ance with the interests of human civilization and happiness weights. The main m echanism is contain ed in a spherical ether which fills all space was the identical medium which 
(may we never know any other I ) .  It is, moreover, a simple copper case, connected to a hollow ann or casting at the transmits electrical forces from the sun to the earth. 
mechanical fact, which admits of no denial, that Great bottom. At the end of the casting there is an inlet and an 4 f • • .. 
Britain can show forth a power in this way (thanks to her outlet, arranged for connecting a by-pass cock, H. The SublDarlne ComlDu ll lcatloo with Australia. 

mechanics ! thanks to her workshops ! thanks to her prac- edges of a float, A, dip into the well or trap, C. This well About two years ago the Australian colonies expressed a 
tical science !) which no other country in the world can at or trap is pri med with glycerine, a fluid that is neither vola- desire for the duplication of the telegraph cable then exist­
all approach ,  far less rivaL Every year, for the last balf tile nor afi'ected by heat or any degree of cold, and will ing bet ween India and Australia. The Eastern Extension 
dozen , has witnessed some paper decree for the formation of never require changing. It prevents the gas from coming Telegraph Company (to whom the cable belonged) there­
a French steam navy, with engines of 300, 400, and 500 horse in contact with the diaphragm, and insures a perpetual seal fore sent out its managing director, Colonel Glover, R. E. , 
power, but where are they ? It is notorious that all France around the cup, A. Across the center of the case there is a who negotiated with the various colonies on the spot, and 
has never yet been able to produce an engine, good for any- diaphragm, B, which prevents the glycerine from being dis· agreed, on behalf of the com pany, to lay a second cable in 
thing, of more than 200 horse power. Were such an order, placed by the pressure of the gas, also prevents spilling of consideration of the payment by the colonies of a subsidy of -
as has been just given by our Admiralty for a pair of 325 glycerine by accident. This peculiar formation of the £32,400 per annum for a period of 20 years. This agreement 
horse power each, to be furnished in nine months, to be glycerine holder or t rap renders the moderator transportable was ratified and signed in London on the 6th of :May last, 
given by the French Government to French manufacturers it to any distance and in any position. and it was then stipulated that the work should be com-
could not be executed (if at all) in as many years. " When the by-pass cock is closed the gas will pass over pleted within a period of eight months . 

.. ' .  , • the valve. D, and fill chamber, I, and the space under cup, Subsequently, after a great portion of the cable had been 
A, as shown by the alTOWS. The cup, A, diaphragm B, and manufactured. the Imperial Government became desirous of !TALIAN PRIZES FOR �MERICAN VINEs.-The London rod, F, are equally balanced by the valve, D, on the fulcrum, establishing telegraphic communication with its South Afri­Ti� reports t�at the Itahan Gov�rnme�t has offered three I d, and lever,!. The pressure of the gas will raise the cup, A, can colonies, and entered into negotiations with :Mr. Pender, rlzes: amount�n� to $�, 800, for �lDes raIsed from gra�ts of I and in doing so the rod, F, will be lifted, when the lever, j, who, with his usual en ergy, undertook to carry out their :��can varle les 0 grapevInes capable of reSIsting will throw the valve, D, down on its seat. wishes . 1\s it was of great importance that the utmost expe-

p y oxera. To adjust the valve to the proper rate of pressure for gas, dition should be used. application was made to the Australian 
4 f . .  .. small weights are placed at E. When one burner is opened colonies to allow this portion of their cable to be diverted 

:MILLER OIL C AN PATENT.-The House Committee on the cup, A, drops and opens the valve and lets out of the gas for this purpose. This was agreed to, and the consequence 
Patents agreed, Feb. 24, to report favorably to the House i meter just enough gaR for that one, and at a rate of pressure was that the whole of the telegraph cable between Aden and 
the bIll extending the patent of Henry :Miller on oIl cans. I from which all the light is derived from gas, and so on for Nat al, a distance of 3,838 miles, was completed in December 
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last., thus bringing South Africa into telegraphic communi .. 
cation with England. When acceding to this diversion the 
Australian Governments liberally allowed an extension of 
two months to the time originally fixed for the completion 
of their duplicate cable, thus bringing it down to the end of 
February next. 

We have now to announce that the duplicate Australian 
cable has been completed, and is open for traffic, thus anti­
cipating the contract time by more than a month. The new 
cable takes a somewhat different route to the original. The 
old cable from Singapore landed at Batavia, and the mes­
sages were sent over the Dutch Government lines to Banjoe­
wangie . at the furthest extremity of Java, where the Aus­
tralian section of the cable commences. By tbe new arrange­
ment the Singapore section is taker:;. direct to Banjoewangie, 
thereby avoiding the Java land lines, which will effect a 
great saving of time and tend to greater accuracy, as the 
messages will pass entirely through English hands. 

It will, therefore, be seen that during the last ten months 
the above mentioned cables, aggregating about 6,400 miles 
in length, have been manufactured and laid. This work has 
been carried out without a single drawback or difficulty 
arising, the credit of which is due to the perfect organiza­
tion and resources of the Telegraph Construction Company, 
who have manufactured and laid the wbole of these cables 
within this limited period.-London Times. 

" t e l . -----
AMERICAN INDUSTRIES, No. 34. 

[Continued from first page.] 
use ; (3) it was not subjected to sufficient strain to impair its 
accuracy, and (4) the pressure was borne by the end of the 
pitman, and not by the pin. These improvements, with a 
solid frame for the press, of which the bearings for the slide 
became a part, so materially enlarged the field in which the 
power press might be practically employed, that the demand 
for presses rapidly increased as new uses for such machines 
were continually found. 

The manufacture of power drop hammers is also an im­
portant branch of business carried on by the Stiles & Parker 
Company, and the improvements which have been made in 
drop hammers have been al most contemporaneous with those 
effected in the power press. At first the drop hammer was 
simply a weight with a rope therefrom running over a single 
pulley. An early patent providfld for attaching the hammer 
by a strap to a crank, in which were pin holes by which the 
height of the rise of the hammer was regulated. This was 
succeeded in 1863 by the friction roll drop hammer, in 
which the hammer was made to fall ,  at  the will of the ope­
rator, from any height, or automatically from a given heigh t, 
so as ' to give either a light or heavy blo w as desired. Mr. 
Stiles has since improved upon this machine, so that the au­
tomatic and voluntary adjustment are now combined, and a 
uniform, an occasionally varied , or a constantly varied blow 
may be given at the will of the operator, and the machine 
is as perfectly under the control of the workman as is the 
hammel' in the hands of the blacksmith. 

The multiplicity of uses to which these improved presses 
and dies are now put for the saving of hand labor in forg­
ing, planing, filing, drilling, etc . ,  it is difficult to enumerate, 
as there is hardly a manufacture in the country to which one 
or the other of them is not related , either for making the 
finished article or forming the mac1linery with which it is 
madll. The watch-making industry , as is well known, has 
been revolutionized by this maChinery, and there is hardly a 
part of a watch which is not now made by a press or a drop, 
or both. They have likewise caused a revolution in the manu­
facture of firearms, and the great precisiun of our modern 
weapons as well as their cheapness is due to the use of such 
machines. They are also largely used in the manufacture of 
tin, silver, copper, britannia, and brass ware, clock cases, 

" locks, Hewing machines, etc. Almost every description of 
metal cutting, trimming, punching, drawing, shaping, 
stamping, and forging comes within the sphere of their ope­
ration, and it is stated that of presses manufactured by this 
company there are over 5,000 in use in this country. 

Among the work recently completed by the company are 
a press for making eyelets, which is calculated to turn out 
8, 000 a minute ; a drawing press which will, at one opera­
tion , draw up clock cases I II inches in diame(er and 4 inches 
deep, using a blank of brass 16 inches in diameter ; a press 
weighing 12,000 pounds, capable of punching 1 inch hole 
through 1 inch iron 25 inches from the edge of the sheet ; a 
1 , 000 pound drop hammer for a Connecticut firm ; also a 200 
pound drop for the Russian Government, this being the sec­
ond one made for th<lt government. The capacity of the 
establishment is being tested to the utmost by the number of 
orders now in hand. Among the work in progress is a large 
size double-acting drawing press, and a punching prllss to 
make 2 1 , 920 holes a minute, :X( incb diameter, through iron 
-11> inch thick, the press being calculated to make 80 strokes 
a minute, and 274 holes to a stroke, the feed being·aut0matic. 
This press will weigh four tons ,  �_nc1 they are making another 
somewhat  similar which will we) "'1. seven tons. Large and 
powerful as these presses are, ho " ,  ver, they do not com')are 
with one which the company has lately been asked to make, 
and the feasibility of which they are now considermg, viz. , 
a press which will make, at one time, 1 20 % inch holes 
through -t1> inch boiler iron . This is coneJderably beyond 
the capacit.y of any press yet made, and while the proposi­
tion marks the extreme of present development in the press 
manufacture, the fact that it is entertained indicates yet 
greatei' possibilities Cor the future. 

$titutifi t jUttr i tau. 
In the engraving on the

����-�����:; ;�:;�per the group �I �:'���een feet ; in other words, he does twice as much i:� 
of buildings in which the business of the company is carried day as was allowed for two men in the article referred to. 
on is represented in one of the views. The building at the I We make the announcement with pleasure, but regret that 
right is the foundry, which now has but one cupola, but I Mr. Wyld did not �ay whether his fellow miners do as well 
another is in course of construction. Here is done all the I as he, or whether the average bearing in under all condi­
casting required, and the amount of metal run usually varies tions is greater than the article stated. 
between two and five tons a day. To the left of the foundry .. , • I • 
is the main building, the whole of the ground fiQor of which AGRICULTURAL INVENTIONS. 
is occupied as a general machine shop, the second floor being Mr. Willis D. Green, of Mount Vernon, Ill. , has patented 
used for making dies and patterns and as a tool room, while an attachment for grain drills, by which, as it follows the 
the top floor is fill ed with patterns, the accnmulations of delivery spout, the earth is pressed about the grain, packing 
many years' work on a wide variety of machinery. To the it more closely at the sides than at the top, and pressing the 
left of the main building is the blacksmith shop and forging soil down, forming channels, which will be gradually filled 
department, and in the rear, connecting with the main build- by the falling in of the sides, thus hilling the stalks of grain 
ing and with the blacksmith shop, is the engine and boiler as they come up. 
room. Mr. William A. James, of St. Louis, Mo. , has patented 

In the right of the foreground of the main room, as shown an improved sulky plow provided with novel means for 
in the large illustration at the bottom, is a drop anvil, the readily adjusting the various parts. The invention cannot 
base for a drop hammer in course of construction, the up- be fully described without engravings. 
right parts of which are lying �It its side. To the left of Mr. David A. Swanson, of Rio Grande, 0. ,  has patented 
this may be seen mounted on a box, its stand not yet having a combined hand corn planter and fertilizer distributer which 
been supplied, a shearing press for cutting tin, which, by an is so constructed that the corn and fertilizer will be deposit­
automatic fixture, throws the good blanks in one box and ed at the same time and at the same depth or at different 
the scrap in another. To the rear of these, aud in the cen- depths, as required. 
ter, are large punching and perforating presses nearly com- Mr. Chapin C. Brooks, of Lancaster; N. H. , has patented 
pleted, while  on both sides of the room extend lathes, plan- I a reversible or �ide hill plow so constructed as to turn a fur­
ers, milling machines, etc. Some of the lathes here are of row in either direction upon level or hilly lands. 
extraordinary length, for use in making shafting, while one .. , • , .. 
has a capability for taking unusually wide and heavy pieces. 

In the hlacksmith shop, as shown in the upper right hand 
engraving, is a steam bammer, capable of striking a blow of 
10 tons for very heavy work, and a power drop bammer for 
general forging. This department is conveniently arranged, 
and is fitted up for doing' forging of almost every kind, large 
and smal l .  

In the tool room, as  shown in the upper left hand view, 
is  a gear cutter, which will cut any size gear from 1 to  60 
inches. Here also are milling and die sinking machines 
and tool makers' lathes, but the principal interest attaching 
to this department is in the system adopted by Mr. Stiles 
several years ago, of checking every workman with the tools 
taken by him to use in any part of the works, sucb check to 
remain against the workman until the tool is returned. As 
this system, or something on the same principle, has since 
been adopted in many other large machine shops, we here­
with illustrate the plan originally started by Mr. Stiles. All 
the w'orkmen who may require tools are numbered, and 
their names and numbers put in a rack in the tool depart­
ment, with ,  under each man's naUle and number, a number 
of metal tags , as follows :  

BffOWN JONES SMITH 

When a workman requires a tool from the tool room, one 
of the metal tags on the hook under his name i s  put in the 
tool rack in place of the tool , and there remains uhtil the 
tool is returned, when the tag is again placed on its hook be; 
neath the man's name. The number of tools out, and who 
has them, can thus be seen at a glance. An effectual check 
is thus put upon the carelessness of workmen, who might 
leave tools lying around after they were through with them. 
This, however, is only one feature of a complete system 
whicb marks the conduct of the business in every depart­
ment. Each room has a competent foreman . MI'. Stiles has 
the general superintendence, and gives the business his per­
sonal attention. 

As has been so generally the case with' successful Ameri­
can inventors, Mr. Stiles has carved out his own way in this 
his chosen line of business. He was born in Agawam, 
:Massachusetts, in 1834, where his father was a farmer, but 
the latter lost his property when young Norman was but 
five years old. His mechanical turn of mind manifested 
itself at an early age, and when he was but ten years old he 
built an extension to his father's house, doing all the work 
himself-carpentering, joining, painting, etc. When he was 
about twelve years old he built a small fire engine and a 
miniature working steam engine. At sixteen he earned a 
journeyman's wages in making tin ware ; and from the age 
of eighteen to twenty-one, he worked as an apprentice in the 
American Machine Works, at Springfield, Mass. In 1857 
he established a small jobbing machine shop at Meriden , 
Conn. , and then began to pay particular attention to the 
making of die8 and presses. From that time to the present 
his mechanical skill and inventive turn of mind have been 
principally exercised in matters pertaining to these special­
ties, with practical results of which we have substantial evi­
dence in almost every machine sbop in the land. 

.. , e , " 
A Coal Miner's Day's Work. 

In a recent article on the use of compres8ed ail' in coal 
mining (SCIENTIFIC AMERICAN, February 7) it was stated 
that a day's work for two able-bodied miners is the bearing 
in of 272' feet across 15 feet of coal. Mr. Charles Wyld,  of 
Carbon,  Indiana, w rites that his usual day's work is to 
bear in from four to_six feet in deptb a distance of from twelve 

Chasse's Mu l�lplex 'J'elegraph. 

For some months a Frenchman, named Chasse, has been 
promulgating the most astonishing claims with regard to an 
alleged new process of telegraphing, by means of which an 
indefinite num ber of messages might be sent simultaneously 
in opposite directions over a single wire. 

A few days ago practical telegraphers were invited to wit­
ness a demonstration of the process at the inventor's work­
shop in Hartford, Conn. There were eighteen telegraphic 
instruments at each end of the room, all connected with a 
single wire, supposed to represent a cross country line. 
Eighteen messages were sent each way, all at once, appa­
rently through the single wire. 

Am ong the witnesses was Mr. William Hadden, of the 
American Union Telegraph Company, who noticed that the 
insulated connecting wires were neatly fastened to the wall 
by double-pointed carpet tacks. On pulling one out he 
found that beneath each tack the covering of the wire had 
been neatly cut away, and au ingenious system of false cir­
cuits established by fine wires leading from the tack legs. 
Tbe supposed cross-country wirz was a sham and tbe too 
promising mUltiplex telegraph a clever cheat. 

. . . � .. 
A Log Railroad. 

A log tramway or railroad in use by the Richardson 
Brothers at their mill, south of Truckee, is a very ingenious 
piece of machinery. Logs, ten inches or a foot in diameter, 
are hewn round and smooth and their ends are coupled to­
gether by iron bands. These logs, laid side by side up on 
graded ground for a distance of perhaps three miles, form 
the track. Of course the road looks quite like an ordinary 
railroad track, except that logs are used instead of rails, and 
the ties are at much greater intervals. '£he wheels of the 
engine and cars ar\) concave on their outer surface, and fit 
the curve of the logs. The pOHer is applied to a wheel in 
the middle of the forward axle on the engi ne. Tbe most re­
markable loads of logs are hauled upon the cars, and the  
affair i s  a decided success. I t  is very cheap, its construction 
is simple, it

'
is not easily damaged, and its operation is all 

that could be desired. By meallS of this l og railroad the 
Richardson Brothers are enabled to get their l ogs to the mill 
from the forest, three m iles distant, at a cost far less than it 
is ordinarily done.-Truckee (Nev. ) RepUblican. 

• •  I • •  
Deellne in the British Flax aud Llneu Trades. 

The recent report of the British Factory Department shows 
a remarkable decline in the linen trade of Great Britain dur­
ing recent years. In 1 871 there were in England, Scotland, 
and Ireland 500 factories ; in  1878 there were only 400, the 
diminution showing chiefly in factories where spinning onlr 
is carried on. The number of spindles declined during the 
same period from 1 , 553, 335 to 1 , 264,766. The number of 
operatives decreased from 124, 772 to 108, 801l. The acreage 
planted with flax in 187 1 was 17, 366 ; in 1878 it had fallen to 
7, 481 . There was at the same time a large falling off in 
foreign imports. In the same period the exports of liuen 
yarn declined from 36,235, 625 pounds to 1 9 . 2 1 6 , C01 pounds ; 
and the export of l inen manufactured goods from 220,467, 476 
yards to 177, 776, 527 yards. 

,-------��+' �.H'� .. �------

BENJAMIN FISH, of Trenton, N. J. ,  has rounded up 94 
years of a remarkable existence. He lent Commodore Van­
derbilt $1 , 000 when that gentleman first started out in his 
career ; brought down the first anthracite coal that descended 
the Delaware in 1823 ; managed the old stage line and steam­
hoat company between New York and Philadelphia, fifty , 
five years ago ; was. one of the first directors of the Camden 
and Amboy Rail road , in 1830, and has been elected every 
year sip.ce. In 1833 he drove the first freight car that moved 
over the road between South Amhoy and Bordentown. 
Horses were used that year. The first locomotive was im­
port ed from England ; it is now standing in the shops at 
Bordentown, and is known as " Johnny Bull " and " Num · 
ber One. "-Railway World. 
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IMPROVED CONTROLLING VALVE FOR ENGINES. 

The annexed engraving shows two forms of controlling 
valve, invented by Mr. N. E. Nash , of Westerly. R. 1. , de­
signed for application to engines doing variable work, such 
as hoisting, punching, and shearing metals, and many other 
varieties of work requiring an intermittent power. 

The engraving shows one of the valves in longitndinal 
section, and the other having parts of the valve casing broken 
away to show the arrangement of internal parts. 

The valve shown in Fig. 1 is similar to an ordinary globe 
valve on one side of the central partition, but a cylindrical 
ported extension, A, on the under side of the valve seat,. is 
fitted with a plug or key, B, 
which is provided with ports 
corresponding with those of 
the part, A. The plug, B, 
has a stem, C, extending out 
through a stuffing box and 
provided with a hand lever 
by which the valve is opened 
or closed. The screw valve 
is adjusted to the maximum 
amount of steam, while the 
plug valve is used to reduce 
this quantity, more or less, 
down to just what would be 
requil'ed to keep the engine 
in motion. 

In this valve the stem, C, 
is screwed into the plug, B, 
and the first result of moving 
the valve lever is to loosen 
the' valve in its slightly coni­
cal casing, so that when it is 
turned by the further move­
ment of the lever it is not 
worn by contact with its 
bearings. 

J titnfifit �mtritan. 
sisting of a series of fingers projecting from a cross bar, is 
pivoted at one side of the machine, on the same bolt that 
sustains the plow, and is provided with an arm, D. At tha 
opposite side of the machine the screen is supported by a 
small roller also on the bolt that mpports the plow. The 
end of the arm, D, carries a roller that is engaged by a zig­
zag cam on the axle. This cam is movable on the axle, and 
is provided. with lugs that may be thrown into or out of 
engagement with clutch teeth on the hub of the driving 
wheel by a shifting bar, F, which is always pressed forward 
by a spring tending to throw the cam into engagement with 
the drive wheel. The shifting bar is provided with an in 

[MARCH 1 3, 1 880. 
Mr. Vance on the Val ue oC our Patent System. 

In a discussion on the revision of the House Rules, Feb. 
12, Mr. Vance moved that clause 24 of rule xi. should pro­
vide that the Committee on Patents receive the estimates 
and report the appropriation bills for the support of the 
U. S. Patent Office. After showing that the Patent Office 
was more than supported by the inventors of the country, 
Mr. Vance said : 

" I  think it is a reasonable proposition, as the Patent Office 
is supported by the money paid into it by the inventors of 
the whole country, that the Committee on Patents should 
have exclusiva j urisdiction and control of the legislation 

affecting this great interest. 
While it is admitted that the 

Fig. 2 shows a valve which 
answers the same purpose as 
that shown in Fig. 1, and 
like that valve, one half of it 
is similar to a common globe 
valve. The valve seat is pro­
vided with a supplemental 
valve adapted to be opened 

NASH'S CONTROLLING VALVE FOR STEAM ENGINES. 

interests of agriculture are of 
great importance to the coun­
try, it cannot be denied that 
the development of the coun­
try, and the development to 
a large extent of agriculture 
itself, are greatly indebted to 
the success of our system of 
patents. The interests of 
agriculture in this country 
have been greatly enhanced 
by the development of the 
patent system, Tbere is n o  
one department of this gov­
ernment which has done more 
for the material welfare and 
prosperity of the people than 
that. The million of bush­
els of grain, of corn, wheat, 
and every other kind of grain 
known to our agricultural 
interests have been added to 
and increased by the inven­
tion and successful operation 
of labor,saving machinery, 
fostered, as such inventions 
have been, by the patent laws 
of this country. I think it 
is true that the appropriations 
for the Patent Office for many 
years were reported by the 

and closed independently of the main valve, but which is 
inoperative except when the main valve is open. By this 
arrangement the ordinary or main valve may be used to 
limit the a>:ea of the valve opening, while the supplemental 
valve i!l employed to open and close the limited aperture. 

The stem of the supplemental valve, D, extends through 
an ordinary stuffing box, and is provided wi th .a forked 
head in which is pivoted the hand lever, G .  This lever is 
fulcrumed in a link jointed to an arm projecting from the 
stuffing box. The pivot of the lever, G, in the forked head, 
F, is in reality a clamping screw provided with a hand 
wheel, E, and capable of drawing the two arms of the head, 
F, together He) as to bind the lever, G, in any desired posi­
tion. The motion. of the lever, G, is limited in both direc­
tions by two screws passing through the arms, I J. By pro­
perly adj usting the screw in the arlll ,  I, the minimum of 
steam supply is n·gulated 
and the maximum is regu 
lated by turning the screw in 
the arm, J. 

The advantages of these 
valves will be at once recog­
nized by engineers and ma­
chine owners running engines 
at varirtble speeds or where a 
variable power is required. 
The main valve may be set 
and locked by some person 
in authority to give the de­
sired maximum velocity to 
the engine, when the supple­
mental valve may be operated 
by an unskilled attendant 
without dang(!r of injury to 
the engine or machinery con­
nected with it. 

Further information may 
be obtained by addressing 
Mr. J. M. Pendleton, Wes­
terly, R. 1. 

NEW POTATO DIGGER. 

The improved potato dig­
ger shown in the accompany­
ing engraving is the inven­
tion of Mr. James B. Taylor, 
of West Hurley, N. Y. !t is 
not only adapted to digging 
potatoes, and freeing them 
from earth, but it may also 

lto.1. 

be used to advantage for loosening the soil and destroying 
graEs and weeds between the rows. 

The plow, A, is suspended from a long bolt that extends 
across the rear of the machine frame, and is provided with 
a curved arm which is jointed to a lever. B, pivoted to the 
main frame and capable of engaging with a ratchet, 0, so as 
to hold the plow at any desired elevation. A screen, C, con-

clined arm which is engaged by the lever, B, whenever it is 
thrown back to raise the plow, thus throwing the cam out 
of gear. It will thus be seen that by moving the lever , B, 
so as to throw the plow into position to operate, the shifting 
baKil'; is released, and the spring throws the cam forward 
into engagement with the drive wheel. As the machine is 
drawn forward the plow, A,passes under the hills of potatoes, 
and both potatoes and earth are forced backward over the 
screen, C , ' which being vibrated by cam, E, sep!\ll'ates the 
earth from the potatoes and del ivers the latter in rows on 
the top of the ground. In the engraving, Fig. 1 shows the 
implement in perspective, Fig. 2 is a partial side elevation. 

Committee on Patents, and I 
see no reason why they should not continue to be reported 
hy that committee. 

" At the present time it is very important that the Com­
mittee on Patents should have control of the appropri ations, 
from the fact that I hold in my hand the report of the Com. 
missioner of Patents, which states that he has not un der his 
control a sufficie nt force to do the work of the office. and it 
is alleged to be a fact,  and I believe i t  to be true, that at this 
time the inventors of the coun try are compelled to wait a 
month before they can receive their patents after  the appli. 
cation has been filed. " 

The amendment was rejected. 
and Fig. 3 is a partial plan view. .. , • , • 

_______ ............... _, ..... _- A Run away Railroad. 
A Singular A ccident. An attempt was mad,e at Oil City, Pa. , Feb. 10, to take 

A machinist, employed in the Erie l'Ililway machine up, i n  a novel way the rails of a disused inclined l'Ililroad a 

TAYLOR'S POTATO DIGGER. 

shops, Jersey City, incautiously went to sleep during the 
dinner hour on a bench through which a large auger works. 
The whistle for starting did not rouse him, and when the 
machinery was set in motion the auger began to bore 
obliquely through his leg. His cries attracted the attention 
of his fellow-workmen, but before the machinery could be 
stopped his leg was bored through just below thc,knee. 

quarter of a mile long. The 
hill being steep and icy, it 
was impossible for workmen 
to take up the rails by work­
ing along the ,road, but as the 
rails had been joined together 
at the ends when they were 
laid, and made continuous 
strings of iron from top to 
bottom of the hill, the plan 
of starting each string entire 
by taking out the spikes and 
pulling it down at the bottom 
wall hit upon. A number of 
the bottom rails of one line 
were removed, and then a 
rope was attached to the rest 
and a team of horses set to 
work to start the whole. The 
line of rails, nearly a quarter 
of a mile long, started from 
its place, but the ties being 
covered with ice, a result un­
looked for by the engineer in 
charge followed. The long 
string of iron started down 
the hill hy its own gravity, 
and was in a few seconds 
rushing along at great velo­
city. When the lower end 
struck the street at the bottom 
of the hill the string of rails 
was disconnected in several 
places, and instantly rails 

were flying through the air in all directions, some of them 
being carried 300 feet. A long section of the line re­
mained intact, and continued on its way. It dasbed 
acro�s tbe strect, passed clear through a barn, grazed 
the corner of Mrs. Case's dwelling, demolished an out­
house, and continued on with apparently undiminished 
speed. L�ving Mrs. Case's garden, the line of iron dashed 
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into the back yard of the James House, and pointed directly 
for . the kitchen of the hotel , where several girls were at 
work. Fortunately, something turned the flying iron a few 
inches from its course, and it came in contact with a stone 
wall. This separated the rails into two parts. One was 
hurled a hundred feet into an adjoining garden, where it 
plowed up the ground for a long distance and was brought 
to a stop. The other portion leaped into the air and struck 
a chimnev on the kitchen of the hotel. From there it was 
thrown to the roof of a three-story house some distance 
away, where it tore off the shingles for twenty feet and 
struck a high chimney, which it partially wrecked. Its 
force was then spent, and the iron, a section fifty feet long, 
rested in the midst of the ruin it had wrought. The rest of 
the railroad on the hill will be taken up in the old-fashioned 
way . 

• .1 • •  

THE LEAF MORMOLYCE, 

This insect, which is found on the Island of Java, has all 
its members well developed. The outer wings are especial ly 
developed in the horizontal 
plane, and give the insect a 
most singular appearance. 
The head is connected with 
a disk-shaped prothorax hav­
ing serrated edges. The eyes 
are large and prominent, and 
the antennre almost as long as 
the insect. The outer wi ngs 
are covered with longitudinal 
flutings crossed by a number 
of transverse ridges. The 
inhabitants call the insect the 
" violin ,"  on account of its 
resemblance to form of that 
instrument. The insect is 
not very well known in Eu­
rope, the first being brought 
thIther in 1 820 by Messrs. 
Knhl and Hasselt. The an­
nexed engraving, which we 
take from La Nature, repre­
sents the larvre and the insect 
in full size. 

• • •  
Coal. 

I tieufifit !meritJu. 
present position, was thus brought within the reach o f  man's 
skill and labor. The lecturer concluded by pointing out 
that the study of the coal mea'Sures was of great importance 
as a branch of natural history not to be ignored in the gene­
ral scheme of a good education. 

.. 4 • • • 
Packing Apples Cor Shipment. 

At the recent horticultural meeting at Rochester, N. Y. , 
Mr. Barry opened the question : " Have there been any 
recent improvements in the methods of packing and ship­
ping fruit ?" by asking " What is the best method of pack­
ing fruit for foreign shipment ?" He used paper for wrap­
ping the fruit in, but knew of others using chaff in addi­
tion . Mr. Vick had tried several ways, but preferred using 
strong manila paper in which to wrap the fruit. In pack­
ing in the barrel he placed a layer of buckwheat chaff be­
tween each layer of apples, and in the ends put a deeper 
layer of chaff. He had shipped several kinds with success 
in this manner. Mr. Hooker objected to the use of the chaff, 
as it would be liable to impart a flavor to the fruit. He 

should be picked early and handled but little. When they 
snapped easily from the stem it was time to pick them. 
They should not be barreled till ready for sale. Mr. Clark 
picked some apples the last week in October, and had but 
just opened them. He found them to be in good conditlion. 

.. f . ,  • 
NATURAL mSTORY NOTES. 

Vertical and H01'izontal Leaves.-Griesbach , in his ac­
count of the vegetation of Australia (says Mr. Moseley in 
his " Notes of a Naturalist "), dwells on tIJe close relation 
of interdependence which exists between the tree vegetation 
and the coating of grass which covers the ground beneath it, 
and remarks that the amount of light allowed by the trees to 
reach the ground beneath them is rendered more than usu· 
ally great by the vertical position in which their leaves 
grow. Hence the growth of the grass beneath is aided. It 
may be that this permitting of the growth of other plants 
beneath them,  and consequent protection of the soil from 
losing its moisture, besides other advantages to be derived, 
is the principal reason why, as is familiarly k nown , two 

widely different groups of 
Australian trees, the eucalyp­
ti' and acacias, have arrived 
at a vertical instead of a ho­
rizontal disposition of their 
leaves by two different me­
thods. The acacias have ac·· 
complished this by suppress · 
ing the true horizontal leaves, 
and flattening the leaf stalks 
into vertical pseudo-leaves, 
or " phyllodes. " The gum 
trees, on the other hand, have 
silIlply twisted their leaf 
stalks, and have thus rendered 
their true leaves vertical in 
position. There must exist 
some material advantages 
which these different trees 
derive in common from their 
peculiar arrangement, and 
the benefit derived from rela· 
tion to other plants by this 
means may be greater and 
more important than that 
arising from the fact that the 
vertical leaves have a like re· 
lation to the light on both 
sides, and are provided with 
stomata on both faces. In 
support of this conclusion I 
was told when at Melbourne 
that when the native vegeta­
tion was cleared away from 
under gum trees they ceased 
to thrive and in time perished. 
I was shown a number of 
gum trees not far from the 
city, scattered over some pub­
lic . land, covered with only 
short turf, which seemed to 
be mostly in a dying condi­
tion. 

� --_--=s:: 

Professor T. Rupert Jones, 
F. R. S. , lately delivered a 
course of three lectures at the 
Royal Institution, London, 
giving a detailed account of  
the organic remains, or  fossil 
plants and animals, found in 
coal and coal measures, com­
pared with those associated 
with other fossil fuels. He 
then took. a comprehensive 
survey of the whole ground 
trodden throughout the 
course. Under one division 
of the subject he had pointed 
out that the different kinds 
of fossil fuel, from peat to 
anthracite, graduate in their 
composition from that of 
wood to that of  nearly pure 
carbon. He had intimated 
that wherever and whenever 
large quantities of vegetable 
matter had been accumulated 
and covered up more rapidly 
than they had decayed, there 
seams of coal or of some 
other mineral fuel had been 
produced. The chemical 
changes which the trees and 
other plants had undergone 
after their accumul ation­
as fallen trunks, branches, 
leaves, and spores, with creep­
ing stem�, roots, and rootlets 
-in wet jungles and peaty 
swamps, had variously re­
arranged their constituent 
carbon, hydrogen, and oxy­
gen . The results were : (1) 
thin laminre of hydrocarbo­
naceous coal, shin ing or dul l ,  
which alternate with thinner 

THE METAMORPHOSES OF THE LEAF MORMOLYCE OF JAVA.-(Nutural S'ize. J  

The Powej' of Mot'ement in 
Leaves of Oonifers.-Dr. Max­
well Masters, at a meeting of 
the Linnrean Society, Dec. 4, 
called attention to the con­
trasts to  be drawn between 
the leaves of the spruce firs 
(Picea) and those of the sil­
ver firs (Ames), as regards 
their arrangement, relative 
position, form, relative size, 
and internal structure, as de­
scribed by Bertrand and oth­
ers. The leaves of the silver 
firs are endowed with a power 
of motion in virtue of which 
they are raised or depressed. 
On the other hand, the leaves 
of the spruces are compara­
tively motionless. In those 
cases where the leaves ·lJave 
the power of movement there 
is usually a well-marked layer 
of " palisade cells " which 
are absent in motionless 
leaves. This circumstance 

films of mineral charcoal (the product of subaerial rotting), thought that good fruit ,  piI.oked solidly, would stand 
'
ship- bas led Dr. Masters to correlate the differences before 

where damp forest growths prevailed ; (2) layers of spores I ment to a foreign market. He would advise picking the alluded to with varying degrees of fu nctional activity, and 
(white coal of Tasmania), or of leaves (fir needle coal of the ! fruit as soon as matured. Mr. Moody thought well of the with the adaptations manifested to secure as far as possible 
Hanover wealden) ; (3) bydrocarbonaceous coals, more or ' plan of having fruit bouses, where the fruit would pass to each leaf an equal ly favorahle amount of exposure to 
less homogeneous in structure, where swamp lakes and peat through the sweating process before being barreled . Mr. light, etc. The very remarkable movements of revolving 
bogs occupied the area of growth .  Some coals might always Hoag had a ventilated fruit house in which he allowed his mutations observable in the " leader shoots " of many coni­
have cont3.ined a relatively large proportion of touehwood fruit to cool , and where he kept it till November. Mr. fers during their sea�on of active growth were mentioned as 
and charcoal, and have been subjected to pressure, dri ving Moody thought the thorough assorting of apples a necessity ; having been investigated by him and the rotation duly regis­
off the hydrogen w ith some of the carbon. In either case , they should be handled quickly and very carefully, and be tered on a disk. 
anthracite coals had resulted, and natural distillation had left in the sun no longer than neces8IIry. Mr. W. C. Barry J-fiU1'dtion of Pianti5 from Europe to America. -Professor 
produced various secondary hydrocarbons, s.ch as albert- left his apples in the orchard till they had passed the sweat- Claypole, in a lengthy paper on this subject, read before the 
ite, bitumen,  petroleum, and naphtha. The history of the ing process. He thought they should not be placed in bar- Montreal Horticultural Society, calls attention to and enulIle­
geological strata, from mountain limestone, through mill- rels till after that-nor should they be shipped abroad till I ra

. 

tes the vast numb

.

er Of

. 

weeds which have migrated frolll 
iltone grit, to the coal measures, their disturbances and cool weather commenced. Mr. Woodward said apples Europe to America aud oecome so thoroughly naturalizel \  
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here that they prevail over sQme of the plants native to the I with sufficient in tellect to think that if she imitated the ac- I · Eft'eelK oC Kidney Diseases Upon the Eyes. 

soil ; while only three or fou l'  American weeds have crossed I tion of an injured bird she would draw away a dog or other The frequency with which retinal changes are found in 
the Atlantic and become naturalized in Europe. Having I enemy from her young ones ; for this presupposes that she kidney disease has b,een variously stated by different authori­
shown that the difference in cli mate and the conditions of 'I' had observed such actions in an injul'ed comrade and knew I ties. Earlier statistics were based on affection of vision, and 
mutll.al commerce do not fully account for this marked d if- that t.hey would tempt an enemy to pursuit. Many naturalists I the frequency assigned was altogether too low, while some 
ference in the migrative power of the two floras, he next now admit that, for instance, the hinge of a shell has been ophthalmic surgeons, seeing cases only in which sight was 
points out the fact that in the Miocene era the European and formed by the preservation and inheritance of successive use- I impaired, have thought that retinal changes were almost in­
American floras were very much alike, but that since that ful variations, the individuals with a somewhat better con · variable. Wagner found albuminuric retinit i s  in  9 per cent 
time the European flora has been vastly altered, while the structed shell being preserved in greater numbers than those of the cases, Galezowsky in 33 per cent, and Laudouzy in 
American flora still retains a Miocene aspect, and is, there- with a less well constructed one ; and why should not almost every case. It is, however, well known that the fre­
fore, the older of the two. Professor Claypole is  led to con · beneficial variations in the inherited actions of a partridge quency with which the ret inal changes occur varies much in 
clnde that this long persistence of type in the American i be preserved in l ike manner, without any thought or con- different forms of kidney disease, and it is, therefore, desir­
flora may have induced, by habit, a rigidity or indisposition ! scious intention on her part any more than on the part of able that in observations which are made, the forms of kid­
to change, while the changes ·in the European flora since the I the mollusk, the hinge of w hose shell has been modified and ney disease shoul d  be distinguished. This has been done by 
Miocene era betray a plasticity of nature, or power of adapt- I improved independently of consciousness ? Mr. Eales, of Birmingham, who, in an interesting communi·  
ing itself to circumstances, of which the American flora I The Kalmia and its Insect Visitors. -While it is generally cation to the current number of the Birmingham Medical 
gives no sign . From this view, the European flora is better admitted that the gay coloration of flowers is mainly subser Review, has described an investigation of the state of the re­
able to adapt itself to the strange climate and conditions- vient to the purpose of attracting bees and other winged in- tina in 100 cases of granular kidney, the primary object be­
that is, to emigrate -than the American flora, and being ' sects whose visits play so important a part in the process of ing to determine the percentage of cases in which retinal 
thus made plastic or adaptable, it s.ucceeds in the New fertilization, one import ant fact has not received sufficient changes are present. For the diagnosis of the renal disease 
World, while the lesR adaptable American flora fails ill the ' attention . It has already been pointed out by Mr. J. W. in every case Dr. Saundby was responsible. The results 
Old World. ! 8later, before the Entomological Society of London, that contained confirm nearly the stateme�t of Galezowsky, altera-

The Rose {if .Jericlw.-This curious plant, which in a dried , certain conspicuous flowers are avoided by bees, or if visited tions being found in one-third of the cases. They confirm 
state is often sold as a curiosity, has recently been correctly I by them produce an injurious or even fatal effect upon the also the fallacy of taking sight as the test of retinal integrity. 
and well described by the veteran botanist, Mr, J. Smith, insects. Among such flowers are the dahlia, the passion- In 46 cases inquiries were made as to the state of vision before 
ex-curator of Kew Gardens, in a little work entitled " A : flower, the crown· imperial ,  and especially the oleander. atropine was instilled ; in 28 of these complaint of bad sight 
History 0: Bible Pla�ts. " After detai ling certain passages I The. ho�ey of the latter is said to be fatal to fli�s also. !he w�s made, but. in only 6 (that is, � .little m?re than � in 5) 
of the Scnptures WhICh are supposed to refer to the " Rose . cultwatIOn of the dahlia has been pronounced IllcompatIble could any ObVIOUS abnormal condItIOn be dIscovered III the 
of ,Jericho,"  he proceeds to say : " It is an annual, having a I with the success of the bee-keeper. A writer in the Decem retina ; while in 18 persons, who stated that their sight was 
tap root from which numerous branches are produced, form- bel' number of Science Gossip records a few observations made ' good, retinal changes, such as specks, were found in 5. The 
ing a circular disk about a foot in diameter, at fi rst lying on our A merican plant, the Kalmia latifolia, from which it I frequency with which considerable retinal changes do not 
nearly flat on th e  ground. It has small leaves, and small would appear that this plant may also be included among materially impair sight is shown by 6 cases in which vision 
white flowers at their axis. When the seeds are perfected, those whose attractive flowers prove deadly to the bee which was carefully obtai ned by test types and lenses, and found, 
the stems become dry, hardened, and incurved, their points visits them for their nectar. It is a well known fact the even with dilated pupils, to be nearly normal, and yet in all 
meeting and forming a skeleton hollow ball , which in time genera azalea, rhododendron,  and kalmia are narcotic, and considerable changes were found in the retina. 
tby the power o f  the wind) loses hold of the ground, and, that the honey extracted from their flowers possesses poison- The number of cases in which some abnormal change was 
being blown about, rolls and turns like a wheel. " This plant ous properties. Thus, Rhododendron punctatum yields, ac- found in the retina was 28, in 12 of which the changes exist­
belongs to the natural order Cruciferre, and has been reno cording to Michaux, a honey which is deleteriouR ; and the ed in both eyes, while in 16 they existed in one eye only. 
dered famous by the peculiar hygrometric properties of its honey of Trebizond, which is supposed to be derived from Observers have usually described the changes as bilateral, 
stem and branches. It affords a very interesting example of tlle Azalea pontica, has poisonons qualities which cause head- and Mr. Eales thinks that his observations can only be recon­
t.he means by which n ature effects the dispersion of seeds. ache abd vomiting. The flo wers of Rhododend1'on arboreum ciled w.ith those of others by sUPP'osing that the affection 
The fruit is a small roundish silicle w ith two woody valves of India, however, are eaten by the natives, and are likewise often attacks one eye before the other. and that it gets well 
each, each of which terminates at its apex in an acute point. made into a confection by them. Notwithstanding the in one eye before the other. In the 12 cases in 
During the dry season these plan t balls are scattered far and poieonous nature to man of the honey gathered from the which changes were found in both eyes, 4 had diffuse retini­
wide by the winds over the sandy t racts of land extending flowers of these genera, no mention seems to have been made tis, with " fibrinous " patches and oodema, and also whitish 
from Syria to Algeria, and on the return of the rain s the before of the fact that it is eqnally so to bees. The visits of glistening patches ; 1 h ad diffuse retiniti� in one eye with only 
branches spread out.  the diminutive silicles burst and re- bees to the flowers of the Kalmia have been supposed to be one hemorrhage in the other eye ; 5 had many whitish round 
lease the seeds, which speedily p:erminate in the damp warm advantageous to the plant in setting free the anthers, which patches " of the atrophic kind, " and 2 had only similar small 
soil. This alternate closing and expanding of the branches are lodged in depressions in the corolla, and which when patches. Of the 16 cases in which changes were found only 
continues for many years. Concerning the strange manner I loosened spring forward and discharge their pollen on the in one eye. in 6 several white round patches were found, in 
in which these singular plants are scatt.ered, the traveler, stigma. 5 one or two spots only ; in � there was a single hemorrhage 
Dr. Thompson , h as written as fo' lows : " When ripe and dry .. f • •  • near the disk ; in 2 a fe w black specks were found, associ-
in autu mn, thc branches become rigid and light as a feather, Narcotism from N utmegs. ated in one case with white specks, the black being in the cen-
the parent stem breaks off at the greun d, and the wind car- The fact that nutmegs have strong narcotic properties ter of the white speck. In addition to these 28 cases of re-
ries these vegetable globes whithersoever it pleaseth. At has long been known, but they are in sucn common use as tinal change 3 others presented slight changes in the papilla, 
the proper season thousands of them come scudding over a favorite condiment used in small quantities that their commencing or subsiding neuritis. In 14 cases opacity of 
the plain , rolling, leaping, and bounding to the dismay of dangerous naturJ when taken in large quantity is apt to be the lens existed, double and incipient in 11 cases, singl e  in 3 
both horse and his rider. On ce, in a plain north of Hamath, overlooked an d  forgotten, even by those who are aware of cases . The presence of these alterations bore some relation 
my horse became qui te unmanageable among them. " their tendency. A physician reports, in one of our m edical to the amount of albumen in the urine, and 1 in every 2 

A Fly.catching Plant. -We have one plant in our gardens, exchanges, a case where a lady patient during his absence patients with constipated bowels presented retinal changes, 
says Knapp in his " Journal of a Naturalist, " a native of was induced by ller old woman nurse to take nutmeg tea. while such changes were found only in 1 in every 6 with 
North America, than which none can be more cruelly de- One and a half nutmegs were used in making the tea, and open bowels. -Lancet. 
structive of insect life, the dog's-bane (Apocynum andro8lJJmi- the patient drank the whole of the decoction during the day. 
folium) which is generally conducive to the death of every About 10 o'clock at night she began to get drowsy, and by 
fly that settles upon it. Allured by the honey on the nec- 4 o'clock the next morning she was in a profound stupor. At 
tary of the expanded blossom, the instant the trunk is pro- 10 o'clock the n ext morning the narcotic effects of the nut­
truded to feed on it, the filaments close, and, catching the meg began to wear off, and by 4 P. M. she had pretty well 
fly by the extremity of its proboscis, detain the poor prison- recovered. The symptoms were about the same as those 
cr, writhing in protracted struggles till released by death-a produced by opium, and the remedies given for them were 
death apparently occasioned by exhaustion alone ; the fila- the same. 
ments then relax, and the body falls to the ground. The Nutmeg in the quantity of two or three drachms has been 
plant will at times be dusky from the numbers of imprisoned known to produce both stupor and delirium ; and dangerous 
wretches. and fatal consequences are said to have followed its free use 

Consciou8ness in tlw Acquirement oflnstincts. -Most natural- in India. Mace, which is the outside covering of the nut­
ists, says Mr. Darwin (Nature, January 8), appear to believe meg, possesses essentially the same properties. 
that every instinct was at first consciously performed ; but .. I .  I • 
this seems to me an erroneous conclusion in many cases, Pl'otectlon oC Young Trees. 

though true in others. Birds, when variously excited, as- Where it is desirable to pasture sheep or hogs in orchards, 
SUIlle strange attitudes and ruffle their feathers ; and if the or where rabbits make depredations, the bark of young trees 
erection of the feathers in some particular manner were ad- may be successfully protected by washing the trees in spring, 
vantageous to a male whilst courting the female, there does and again in m idsummer, for sheep, and in late autumn for 
not seem to be any improbability in the offspring which in rabbits, with soap suds and carbolic acid, or a solution of coal 
herited this action being favored ; and we know that odd tar and whitewash. Both are sure in accomplishing the end 
tricks- and new gestures performed unconsciously are often in view, and are valuable in keeping off the borer and in 
inherited by man. We may take a different case (which I giving a healthy surface activity to the sap, w hich will make 
believe has been already advanced by some one), that of the bark look fresh and healthy. An ounce of carbolic acid 
young ground hirds, which squat and hide themselves when to a pail of soap suds is sufficient. 
in danger immediately after emerging from the egg ; and .. I • • • 
here it seems hardly possible that the habit could have been Preparation of" Rhea Fiber. 

consciously acquired just after birth without any experience. The Government of India, in 1870, and again in 1877, 
But if those young birdR which remained motionless when offered rewards for the discovery of a cheap and rapid me­
frightened were oftener preserved from beasts of prey than chanical or chemical process for the preparation of rhea 
those which tried to escape, the habit of squatting might fiber, which is at present worth from £40 to £50 per ton in 
have been acquired without any consciousness on the part of England. Fifty thousand rupees for the best invention, and 
the young birds. This reasoning ap plies with special force ten thousand rnpees for the next best. A keen competition 
to some young wading and water birds, the old of which do promises to take place shortly at Saharan pur, between 
not conceal themselves when in danger. Again, a hen par· twenty-three gentlemen from England, America, France, 
tridge when there is danger flies a short distance from her Denmark, New Zealand, Batavi>l, Hungary, and from parts 
young ones and l eaves them closely squatt ed ; she then flut- of India. The j udges of the trial will, says the Homeward 
tel'S along the ground as if crippled, in the wonderful man Mail, have to describe the processes and determine whether 
ner which is  familiar to almost every one ; hut, differently the conditions of the government notification have been 
from a really wounded bird, she makes herself conspicuous. complied with or not, while the quality of the fiber produced 
Now it  is more than doubtful whether any bird ever existed will be left to experts at home. 

The Transmission oC Scarlet Fever by MUk. 

A report has been issued by the Local Government Board 
on a sudden outbreak of scarlet fever at Fallowfield, near 
Manchester, England. The outbreak included 35 persons, 
belonging to 18 families, and of the individuals who suffered 
not less than 24 were attacked within 36 hours, between Sun­
day morning and Monday evening. Dr. Airy was directed 
by the Local Government Board to investigate this outbreak, 
and the results of his investigation are, says the Lancet, given 
in the report now before us. The outbreak was quite local, 
and the different details elicited tended to the general result 
that the infection had been distributed to the families through 
the agency of a particular milk supply. The facts bearing 
on this point do not well admit of any other interpretation. 
The question of the mode in which the milk could have be­
come infected was not so fully cleared up, but it is shown 
that one of the milkers on the dairy farm lodged in a farm­
house where scarlet fever was present at the time when the 
milk presumably became infected, ' and it is suggested that 
the infection wab communicated to the milk, in some way 
undet.ermined but n ot inconceivable, through his agency. 
The report throughout is of very considerable interest, and 
forms an important contribution to our knowledge of the 
mechanism, if we may so write, of certain of the observed 
phenomena marki ng the progress of infectious diseases. 

American Rum Drinkers. 

Referring to the drinking habits of the Americans. Mr. 
Read gave it as his opinion that sobriety was not so real as it 
appeared, for a great deal of drinking goes on privately. He 
said : " The Ameriean drinks so differently from the English 
man. They take grog as Englishmen take physic. They 
never meet together for sociability, hilarity, and noisy rev­
elry ; but rather go up to the bar, and taking a small glass 
of whisky, toss it off, and immediately follow this up by 
taking a glass of iced water-just as children in England 
take castor oil. " As regards Sunday closing, Mr. Read's 
experience in America has convinced him that he ongh . not 
to vote for our Sunday closing bill when it comes before Par­
liament next session. He found that while the front door 
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of grog shops was closed by law, the back doors were open 
by the common consent of the people ; and he justly re­
marks that " to pass laws which are never m eant to be en­
forced is worse than passing no laws at alL " Altogether, 
Mr. Read's visit to America has convinced him that the pro­
hibitory policy in connection with the liquor, tr_affic in that 
country has been a failure, and it would therefore be a great 
mistake for us to follow their example. -Brewcr8' Guardian. 

thousand hands, has also founded a fund, to which he was I is passed over the still damp zinc plate a few times. The 
a liberal contributor at first, and which is invested in gov- ink takes only on the lines of the transferred writing, and it 
ernment securities, which provides a pension on which worn- is now merely neoessary to lay a sheet of white paper on the 
out employes, who have been in the establishment a sufficient plate and to pass both through the press to obtain an im­
number of years, can live comfortably on retiring, and those pression-an exact reproduction of the original writing_ 

... , . . . 

who remain for only five years can have, on leaving, if they Any number of copies can be printed by repeating the 
leave for no misconduct or derelietion, either a small annual I operations of damping and inking. The zincographic pro­
allowance with the privilege of again returning to cess, thus simplified, is rapid, economical, and within] the 
work, or a lump sum if they prefer the latter. It is be- reach of every one . 
cause there are so many benefits of this kind, accruing from -"-----._IHIHI_._-----THE CONDITION OF FRENCH WORKMEN. 

Why Teeth Deeay. The British Society of Arts, just before the last French continued employment and good character, in a large pro-
Exhi bition,  appointed a number of experts, in different lines portion of the French manufacturing establishments that we Upon a careful review of the opinion and experiments of 
of business, to prepare special reports covering the state of have so little of strikes there. Thcre is a Ilearty good will our best investigators, says Doctor S. M. Prothro in a paper 
many of the principal industries, as represented there. One I and accord between employer and employed, which is not read before the Tennessee Dental Association, it is conclu­
of the topics to which especial attention was directed was the generally found here, and which goes farther to preven t sive that there are but two active agents in the process of 
condition of French workmen, which is considered with ref· labor troubles than all the laws which governments can ex- dental caries, namely the action of acids and the develop­
erence to : 1 . Hours of work and wages ; 2. Rent and cost act or the payment of even the highest rates of which the ment of a vegetable parasite, the Leptothrix buccati8. By 
of living ; 3.  Organization among workmen ; 4. Technical most ardent trades unionist could ask. actual experiments it is demonstrated that it does not re-
schools and art teaching -, 5. Home life . quire strong acids to separate the phosphoric and carbonic .. I . . .. 

These so-stJ. -led " Artisan Reports " have been published acids from the lime contained in the tooth substances. E ven 
IMPROVED CAM FOR STAMP MILLS. h t . b '  'd '11 d '  1 h I very tardily, ample time having been taken in their prepara- water t a contams car OlliC aCl WI I8S0 ve t e ca careous 

The annexed engraving represents an improvement in tile salts. And it geems from a circumstance that transpired tion ; but the one abo-;e noticed, whi?h has just b�en brou�ht construction of cams, such as are commonly used in lifting under the eye of Mr. Spence Bate, that water alone can dis-out, can hardly be SaId to add mateflally to the mformahon tl t f h' '11 Th ' t '  . t . . . ' .  . I Ie s amps 0 crus mg mi s. e mven IOn conSlS s m a solve the teeth. A lady having two sets of artificial human wInch has many tImes hereto fore been laid before American bl h tt h d t tl b d f tl b f . . ' P '  
remova e s oe a .ac e o  Ie  0 y 0 Ie cam y means 0 teeth, placed one set in water to preserve it till she had readers by the publIcatIon of our cousular reports. artlCu- b It d b  k d b I t '  h' k'  Th' • • • 0 s, an ac e y an e as lC cus IOn or pac mg. IS worn out the other. At the e xpiration of seven years, the lar stress IS la id o n  the �ong hou�s of wInch the French work- con struction admits of the ready replacement of the shoe man's day usually conSIsts, the tun e of commencement vary- . . . . . .  ,set that she had kept in water was as much corroded as the 

· h '  E 1 d h b t h d II 1 when worn, and It gIves to the cam a vieldl llg qualIty, whlCh one she had worn i n  the mouth This case corroborates a mg more t an m ng an or cre, u t e  ay usua y ast- . . ,  . . '  
· I h N h' 1 . . d 

not only saves It from undue wear, but also modIfies the statement made by Wed I and Heider that at the end of ten mg ten or twe ve ours. ot mg, IOwever, IS mentlOne . . I ' 
· d t tl 11 d f t bl . l '  

I 
actIOn of the cam to such an extent as to prevent all vIOlent , days fungi bad attacked the enamel and dentine of the m
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e.way m w II? I and sudden blows, which are commonly so destructive to I teetb that had been kept in pure water and that in a few t ey WOl' , as t oug t e l  ea 0 accomp IS mg a cel·tam t ' ll i • . . ' • • 

amount in a given time was never an element in their calcu- s amp ml s. . ,  : weeks the tIssues were pIerced WIth boles lIke a sIeve. 
I t· Th f '  II I h Although the Jomt surface between the shoe and the body I' All m ineral as well as vegetable acids act promptly on a IOn. , e  average rate 0 wages IS genera y ower t an ' . . ' , 

< .  E 1 d th h th t d . h' h th of the cam may be plam or corrugated, the mventor prefers the teeth " In forty-eight hours acetic citric and malic m
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are the form shown in the engraving. The bolts which hold i acids wili corrode the enamel �o that you' may s�rape a great a ou equa , or e I erence IS ut s Ig t. ec allica en- . " . ,  
. d "  51/ f d f I the shoes pass rath er loosely through the cam body to admit port ion of it away with the finger n ail " Acid tartrate of gmeers are reporte as recmvlllg /2 rancs per ay 0 e eveu . . . ' . 

h
' 

h ' l  'th 81/ f f t I h fi of the Yieldlllg of the shoe, but they are screwed firmly mto lime having a greater affinity for the lime of the tooth than ours, w 1 e sml S earn 72 rancs or we ve ours,  tters d . .  I ' 
6 t 7 f d t k 7 t 9 f f d f 

the shoe an move WIth It. n the cam represented hy the for its own base will rapidly destroy the enamel ,0 rancs, an pat ern rna ers 0 rancs or a ay 0 • ' . • 
. 

ten hours, the wages of the smaller factories being slightly Grapes, l� forty-eIght hours, WIll render th� enam�l of a 
higher than those paid in the larger establishments ;  a first- chalky .consistence. V egetable �ubst�nc�s are mert tIll fer-
class mason gets from 8 to 10 francs a day, and a second- mentatIOn tak�s place and acet.lC  aCId IS formed. Sugar 
class or rough mason from 61/ to 7 francs an ordinary brick- has no deletenous effect, only m the state of acetous fer · 72 , 

• A '  I b layer also receiving about the latter figure. It would not be mentatIOn. llIma au stances exert no injurious effect 
matter of surprise, H what would be consi dered in America until putrefaction is far advanced. 
a good day's work were obtainable in France at these low .. 4 • • .. 

'Novel Mode ot- Preserving a M an's Reason. 
rates, that the French Government is laying out such vast A cnrious story is going the rounds of the English n ews­schemes of internal improvement, in the way of railroads, papers of an exhibition in the show windows of one of thc canals, grand high ways, and harbor improvements, but it is  leading jewelers of Vienna. The obj ect of attraction is  a questionable whether, considering the amount of labor per-
formed, the rateB are really very much cheaper than here. brooch magnificently studded with gp,ms, in the middle of 

whose chasing is in closed the most singular of centers-four There is one great difference, however, and that is that common, old, bent, and corroded pins. Thi7 brooch is th e  nearly every one i n  France i s  employed ; there are few idlers 
among what are known as the productive classes, and not property of the Countess Lavetskofy. The pins have a his-

tory, of cou rse. Seven years ago Count Robert Lavetskofy, only the men hut the women and children also are active as the story runs, was arrested at Warsaw for an alleged in­participants in the labor of bread winning. suIt to the Russian Government. The real author of the in-In the matter of rent and cost of living, as compared with 
the rates in England, these " expert " reporters vary w idely 
in their conclusions. Probably it would be found, that 
under equal Circumstances, there would be little variation 
between France and England,  but it is not easy to make a 
comparison that is of any value, for the French laboring 
classes are not only extremely economical, but a large pro­
portion of them limit themselves even as to the amount of 
their consumption of the extrem ely coarse fare on which 
they principally subsist. T hey are frugal even to parsimony, 
and will generally save something, no matter how small their 
income, stinting themselves in their daily fare, and wearing 
only the coarsest clothes in order to accomplish this, in all 
of which they follow exactly the opposite course from the 

MOORE & DYKES'S CAM FOR STAMP MILLS, 

English mechanic, who will have his roast beef 'as often as engraving three boI,ts are employed to held each shoe, but 
possible, and will in anything be stinted rather than in the we are informed by the inventors that two bolts are suffi­
satisfaction of his stomach,  whether he saves or runs in debt, cient. 
if the latter be possible. In case the shoe becomes beveled after considerable wear 

The almost entire absence of trades unions in France is it can be changed from one arm of the cam to another, or to 
noted here, as it is in almost every other treatise on French any other cams in the battery. 
industry_ The laws would not allow such associations of This useful improvement has been recently patented by 
this kind as we have here , and the political societies or clubs, Messrs. L. A. Moore and J. Dykes, San Francisco, Cal. 
which are so numerous, though they discuss labor questions -..... ,"' .......... _------
to some extent, are generally formed of members of different Zincography Cor AlDateurs. 

trades, and so have little or no influence on the rates of In a recent paper read before the London Society of Arts, 
wages in any one industry. One great obstacle, ho wever, Mr. Thomas Bolas, F. C. S. , described zincography as a sim­
to trades union organizations, and which operates most pIe and easy mode of printing in the follow ing fasllion : Zin­
effectually in the prevention of strikes, not only in France cograplly, he said,  is similar to lithography, except that a zinc 
but in Germany and other parts of Europe, is the great num- plate is employed in the place of the lithographic stone. 
bel' of special organizations for the benefit of workmen and The so-called transfer paper is Ulerely a moderately fine 
their families. This matter is treated as of no account in papcr which has been brushed over, on one side, with a 
these reports, and it is stated that workmen out of employ- mucilaginous mixture, prepared by boiling together the fol­
ment or in distress have generally to depend on the govern- lowing:  Water, 1,000 parts ; starch, 100 parts ;  gamboge, 6 
ment or private benevolence. They have n ot, it is tl'Ue, the part s ;  glue, 1 part. This paper is written upon with the 01'­
funds of any t rades union society to fall back upon, but in dinary commercial lithographic writing ink, which has been 
a large proportion of the considerable manufacturing estab- rubbed up with water like an artist's water-color. The 
lishments in France a small sum is regularly set aside weekly writing being dry, it is necessary to moisten somewhat the 
or monthly by the employer, which is invested so as to form back of the transfer by means of a damp sponge ; after 
a fund for the relief of such cases. I which it is laid face downward on a sheet of ordinary roof-

Rewards are also given for exceptional merit, and for ing zinc, which has been previously cleaned by means of 
length of time in continued service, so that each y ear of em- emery clotl1. Both being now paseed togetl1er under ' the 
ployment in the house adds to the amount which a man or roller of a small press, the transfer adheres to the metal 
his family cat! obtain when old age or sickness prevents his plate ; but on damping the back of the paper it becomes 
earning his livelihood. In not a few cases, also, schooling easily removable, leaving the writing on the zinc. The face 
for the children and medical attendance for the family are of the zinc plate is now gently rubbed over with mucilage 
provided, the advantages of which are more or less freely ac- of gum arabic, which is all the better for being slightly sour, 
corded as the workman has proved himself steady and faith- and the excess of gum having been sponged off, an India 
fuI. One large Paris manufacturer, employing over two rubber inking roller, charged with ordinary printer's ink, 

suIt, which consisted of some careless w ords spoken at a 
social gathering, was his wife. He accepted the accusation, 
however, and was sent to prison. 

In one of the JightIess dungeons in which the Czar is said 
to be fond of confining his Polish subjects, the unfortunate 
martyr for his wife's loose tongue spent six years. He had 
<;mly one amusement. After he had been searched and 
thrown into a cell, he had found in his coat four pins. These 
he pulled out and threw on the floor ; then in the darkness 
he hunted for them. Having found them, perhaps after 
hours and even days, he scattered the m  again. And so the 
game went on for six weary years. " But for them, " he 
w rites in his memoirs, " I  would have gone mad. They 
provided me with a purpose. So long as I had them to search 
for, I bad something to do. When the decree for my libera­
tion as an exile was brought to me the jailer found me on 
my knees hunting for one which had escaped me for two days . 
They saved my wife's husband from lunacy. My wife, there­
fore, could not desire a prouder ornament. " 

The Wheat Harvest of' 1 8 '19. 

The wheat crop of the whole world for 1879 shows a de­
ficiency of over 375,000,000 bushels, nearly 200,000,000 
bushels of the deficiency falling to Europe. The following 
table, compiled from the Bulletin des Halles et Marches, shows 
the yield for each large wheat raising country compared 
with the average yield : 

Average Yield for \ Average Yield for 
Yield 1879. Yield 1879. 

Bushels. Bushels_ Bushels. Bushels. 
United i Roumania . . . .  , 27,000,000 . .  22,500,000 

States . . . . .  _ 337,500,000 . 337,500,000 Belgium . . . . . . .  19,150,000 . .  14,650,000 
France . . . . . . .  230,172,000 . . 172,125,OOO Portu�6I , _ . . . .  _ 6,750,000 . .  5,675,000 
Russia . . .  . ,  . 180,000,000 . .  157,500,OOO 'Algerla , . . • .  _ . , 20,500.000, . 16,875.000 
Germany. . .  99,000,000 . 9O,OOO,OOO ' Canada . . _ . . . .  13,IiOO.OOO . .  13,500,000 
Spain . _ _ _ _  . 94,500.000 , .  78 750,OOOi Australia , . . . .  13,500,000 . .  14,650.000 
Italy . . . . . . . .  87,550,000 . . b'T,500,OOO'Egypt. . . . . . . . . .  13,500,000 . .  11.500,000 
Austria- INetherlands . . .  4,615,000 . .  3,375,000 

Hnn�ary . . .  76,500,000 . .  63,000,000 Greece. ' _ _  . .  , .  3,500,000 . .  3,375,000 
Gt. Brltain . .  _ 83,500,000 , .  47.500,000 : Servia . . . . . . . . .  3,375,000 . .  2.812,500 
Turkey_ . , . .  34,500,000 . .  29,500,OOO ,Denmark . . . . . . .  2,250,000 . .  2,250,000 

. � . . . 
How to Obtain Sleep. 

The following is recommended as a cure for sleeplessness : 
" Wet half a towel , apply it to the back of the neck, press­
ing it upward toward the base of the brain, and fasten the 
dry half of the towel over so as to prevent the too rapid 
exhalation. The effect is prompt and charming, cooling the 
brain and ind ucing calmer, sweeter sleep than any narcotic. 
Warm water may he used , though most persons prefer cold. 
To those who stiffer from over- excitement of the brain, 
whether the result of brain work or  pressing anxiety, this 
simple remedy has proved an especial boon . "  
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Sclentlftc ·Polltlclans. was used in a dark room temporarily fitted up in the Physi. I the report awarded to him, but the Commission reserves the 
Says Nature, Marat, the notorious hero of the first French cal Laboratory. At the same time the power employed to ' right to publish a9d dispose of all reports in the manner it 

Revolution, the same who met his death at the hand s of drive the machine was measured by means of a transmitting I thinks best for public information, and to embody and dis· 
Charlotte Corday, was the author of several important works dynamometer designed by Mr. William Kent, a graduate of tribute the reports as records of the Exhibition. 
on electricity. This fact, which is not generally know n, the Stevens Institute. No commissioner who is an exhibitor or a member of a 
was recently brgught to notice by M. A. J. Frost, who is In the following table will be found a resume of the reo firm exhibiting shan take any part in the selection or appoint· 
editing the catalogue of the Ronalds Library. Most of suIts obtained. The first column contains the name of the ment of jurors in those classes in which he exhibits. 
Marat's works were written between 1779 and 1785, and magneto-electric machine used in each series of experiments ; No person interested either as a partner or employe in a 
several of them were translated into German .  Marat was the second contains the kind of self-regulating lamp em- house exhibiting shal1 be a juror in the classes in which 
not the only one of the prominent figures of the time who ployed, the word ,; hand lamp " indicating that the distance such house or person exhibits. 
worked in physical sci ence. Arago, though his fame does between the carbons was regulated by hand ; the third column The size of the medals (for prizes) will be two inches and a 
not rest upon his political achievements, once enacted a show s  the amount of illumination ; thus in the first line the half, the design having been adopted. 
chief part in the crowning of the statue of Liberty. " Citi- figure number 3 . 297 means 3; 297 times the light obtained 12. Exhibitors are particularly requested to mark the trade 
zen " Charles was as famous among the revolu tionists as from one standard candle burning two grains of stearine a price of the articles exhibited, so as to facilitate the judg­
for his scientific attainments. Robespierre wrote an article minute ; tbe fourth column indicates the horse power actually men t of the jury, as well as for the information of visitors. 
on the lightning conductor for the Jou1'7U/,l des Savants; and used ; and the last column, found by dividing the third by 13. Exhibitors will not have to pay rent for space occu-
last, but not least, Napoleon B onaparte on many occasions I I the fourth, shows the number of candles obtained per horse pied by them in the Exhibition. 
d abbl ed in scientific lore, and was the liberal patron of men power : . REGULATIONS FOR THE UNITED STATES SECTION. 
of science. I � ... � � t ai Congress having made no appropriation for the paymen t  -_ .- .. ., � jl ... 1'1 "" �  of freight upon goods sent t o  the Australian Exhibitions, 

ELECTRIC L •  ...... TESTS. Machine. Lamp. Ill: &. �� � .. &. 
d h '  . d 1 h d f 

� • • fl o>  !l &. �� " an avmg asslgne no government vesse s to t e uty 0 
The Annual Report of the Umted States LIghthouse I g:� � " .. 8. �  transportation, the United States Commission will assume 

. Board for the year endi ng .Tune 30, 1879, contains an ap- I ------ ---- __ . ___ _ .....::._ .....::._ � no direction whate ver of the movement of goods either to or 
pendix tbat will prove val uable to all that are interested in I Max!m (ordinary type) . . . Maxim . . • . . . . . . . . 3,297 5·483 729 from Australia. I MaxIm . • • . . . • • • . . • • . . . • • • .  Hand lamp . . . . . . . .  3,930 5·585 704 the study of the electric light, the different methods by i � !emen8 . . . . . . • . . . . . . . . . . .  S!emens . . • •  , . . . . . .  4.651 4·863 956 Upon the delivery of the goods w ithin the Exhibition 
which it is generated, and their relative merits and disad· : SIemens . . . . . . • . . . . . . . . . . . .  Swmens . . . . . . . . . . 4,548 4?42 959 buildings at Melbourne, and tb e payment of all charges by Weston . . . . . . . . . . . .  . . . . . •  Hand lamp . . . . .  . • .  8,585 4 769 1,800 
vantages. It contains a very full list of the appliances de· Weston . . . . . . . . . . . . . . . . . . • . �axim . . . . . . . . . . . !,787 4·683 1,663 tIle exhibitors, the United Stat.es Commission w ill see that . .  . . . d . .  Weston . . . . . . . . . . . • . . • . . . . .  Slemen8 . . . . . . .  . . ', ,262 5·056 1 .486 th I · d t h 11 d h U . d VIsed m rece n t  hmes, WIth conCIse escrIptIons of the ap· Weston . • . . . . . . . . . . . . . . . .  Weston . . . . . . . . • . 6,063 4 ·552 I,3.�2 ey are proper y asslgne o t  e space a otte t e· mte 

t d · · 1 . 1 d ·11 t · t I b 11 t Maxim (with magnets of St t d th t th t I d para us an prmCIp es mvo ve , I us I a e( y exce en low resistance) . . . . . . . .  Maxim . . . . . . . . ' . .  7 ,524 7.400 1 ,017 a es, an a ey are ca a ogue . 
cuts, some of which have appeared in the columns of the Brllsh . .  . . . . . . . . . . . . . . . . . Wush • . . . . . . . .  • .  4,365 2·8467 1 ,538 The expense of installation must be borne by the exhibi-
SCIENTIFIC AMERICAN, and others taken from Dr. H. Brllsh . . .  �..:.:..:.-.:: . ::_ . . • lemens . . • . . . . . . . .  3,532 2 9573 1,194 tors, and the United States Commission will not be respon· 
Schellen's recent work. Its compact form renders it very The report concludes with the following words : " In con- sible for expense of any kind in connection with the hand­
cOlJ.venient for reference. This portion of the report llad clusion,  your committee w ould report that they find several liug, storage, or the  loss or injury of exhibits. 
its origin in a suggestion made last fall by the chairman of of the machines and lamps, with which they have experi- An agent with written authority duly filed, and whose 
the Lighthouse Board to President Henry 1\Inrton of mented,  sufficiently efficient and reliable to warrant further qualifications are satisfactory to the Secretary of the United 
the Stevens Institute to test the various machines and experi ment in the n ature of a practical test in one of the States Commissi on, will be the ltcknowledged ,representative 
lamps i n  use with the view of determining thei r relative coast lighthouses. "

... . 
.. ,  • • 

.. 
C. ]<�. K. of an exhibitor, but when goods are exhibited in the name 

efficiency. The M elbou rne Exhi bition ot 1 8 8 0. of an agen t-aw ards, though recom mended by jurors, are 
It was found that there are three ways of producing elec- Mr. 1'h09. R. Pickering, United States Government Agent not allowed by In ternational Commission s ;  it would be well, 

tric il lumination : 1 .  By means of the electric arc ; 2. By for the Mfllbourne Exhibition, publ ishes the following gene- therefore, for those who intend exhibiting for competition 
ignited conductors ; and 3. By incandescent gases ,  the latter ral regulations of the Royal Col onial Commission : to make application in their own name. 
of which is hardly of practical utility. 1. The Exhibi tion will be opened on the 1 st day of Octo- - • •  � .. 

To overcome the d ifficulties connected with the use of the ber, 1880, and closed on the 31st day of March, 1881.  It '�he Buell os Ayres Exhibition. 

elect ric arc, which consist in its unsteadin ess, in the wearing will be open' evenings. The following are the principal regulations affecting ex-
away and the combustion of the carbon electrodes, etc. , 2. There are no differential duties, a�d all exhibits will be hibitors at the forthcoming South American Indust rial Ex· 
numerous regulators have been devised. " The difficulty admitted free of duty for the purpose of exhibition. Facili- hibition ,  to be held in Buenos Ayres in 1880 : 
with aLI these, " we are told, " is ,  that however well they ties will be given for the sale·of exhibits, delivery to be made 1. The Exhibition will be opened on September 15 and 
may regulate everything else,  they cannot regulate the after the close of the Exhi bition. closed on December IIi, 1 880. 2. Foreign exhibitors of in-
m inute accidental variations in the structure of the carbon 3. The protection of inventions capable of being patented, dustrial , agricultural , and all other mach i nery, suit�ble for 
poles during their consumption. "  The effect of this is to and of designs, is secured by the patent laws of Victoria. the requirements of this coun try, admitted in accordance 
wear away the poles unequally and to cause the arc to shift 4. If exhibits are not intended for com petition it should be with the regulations of the Exhibition.  3. Applications for 
its position, so that in the Apace of a few minutes, the i n- so stated by exhibitors, that they may be excluded from ex- space required must be made on or before the 1st of May, 
tensity of the light measured in a given direct ion fluctuated ami nation by the International Jury. 1880, addressed Al Presiden te de la Comision Esposicion, 
hetween 400 and 2,000 candle  power. Nevertheless, since 5. The general reception of articles in the Exhibition build· Secretaria de Club Indutrial, Buenos Aires. 4.  The charge 
the great improvements recently made in the homogeneity ings will commence on June 1, and no articles will be re- to foreigu exhibitors will be 5 dols. (ll. sterling) per square 
of the carbon poles and in the regulating machinery, and ceived after August 3 1 t. Arrangements will be mad e for meter. 5.  Articles intended for exhibition will be admitted 
since the. introduction of reflectors, the electric arc is no transporting goods from the port of Melbourne, or the seve- from the 15th of June to the 15th of · August, 1880. 6. N o  
longer too \!-nsteady t o  use for practical purposes. ral railway stations, to the Exhibition grounds, at a fixed rate art icles presented for exhibition can be removed until the 

In the productiOn of the electric light by ignited conduc- of charges. close of the Exhibi tion. 7. All articles exhibited must 
tors, the d ifficulties are that there is a great wastefulness of 6. All expenses of freight,  marine insurance.  etc. , should figure· under the name of the parties soliciting their admis­
energy anrl consequent costliness, and that the conductors be prepaid by the exhibitor, but if that be inconvenient, tbe sion, and any prizes awarded will be gi ven in the same 
are rapidly disintegrated. A current that w ould furnish Victorian General Commission. through its agents in New name. 8.  Exhibitors may inscribe the names of the manu­
an electric arc of 1 ,000 to 2,000 candle power would not York and Boston , will, if desired, undertake the tran.porta- facturers or agents on the goods exhibited as wel1 as their 
generate a light of more than 50 to 100 candleR when used tion, custom house formalities, unpacking and arranging the o wn. 9. All goods intended for the Exhibition will be ad­
to ignite a platinum wire, and th6 platinum so used would products for exhibition, the expense incident upon such work mitted by the Customs free of duty, but must come ex­
soon become brittle and break up. to be regarded as a first charge upon the exhibits, to be de- pressly for the Exhibition, and as a gu arantee that such is 

Higher temperatures were obtained with small rods .of car· ducted from the n et proceeds in the event of their being sold. the case, each lot of goods must come accompanied by a 
bon placecl in exhau sted tubes, but they w ere soon vapbrized Should such exhibits,  however, not be sold, but be claimed certificate from the Argentine Consul at port of shipment.  
and disintegrated. At this time Edison had not yet given by the exhibitor or his  authorized agent at the close of the 10. Al l goods not reshipped a fter the close of the Exhibition 
up platinum. The report concludes that n one of the lamps Exhibition, then such sums as may have· been disbursed by must pay the customary d uties. 
so constructed have proved practically useful as yet, and the Commission or any of its agents must be paid before such We l earn from the Argentine Consul General, No. 60 Wall 
then goes on to give an historical account of the different goods are delivered. St. , New York, that foreigners ca!! only compete in respect 
inventions of this class for future refe rence. To show the 7. No work of art nor any article whatever exhibited in to exhibits of improved machinery. 
loss of energy resulting from the division of the current the buildings, parks, or gardens.  may be drawn , copied, or _ • •  I .. 
several experiments are described. In one of them a given reprod uced in any manner whatsoever without the permis- Selentlftc Societies. 

current produced a light of 65 burners when concentrated sion o f the exhibitor. The Commission reserves the right At recent meetings of scientific and professional societies 
on a single lamp ; when divi ded between two lamps, it was , of authorizing the production of general views. in this city, officers for the ensuing year have been elected 
reduced to 7� burners each ; among three lamps to 1 � � : 8. By the introduction of steam power, which w ill be sup· as follo w s :  
burners each, among four to � ;  and among five t o  � I plied gratuitously. i t  i s  proposed t o  afford facilities for pre· New York Academy of &ienees : President, John S .  New­
burner. I senting not only the machinery for any given manufactures, • berry ; First Vice-President, Thomas Eggleston ; Second 

The subject of electromotors, or instruments for produc- but the manufactures themselves ; and it is further i ntended ' Vice-President, B. N. Martin ; Corresponding Secretary, A. 
ing electric cu rrents, is treated next.  To show that the gal- that space shall be afforded for the production in the Exhi·  ' R. Leeds ; Recording Secretary, O. P. Hubbard ; Treasurer, 
vanic battery is not economical, the following calculation is bilion of interesting objects by manual labor. J. H. Hinton ; Oouncil, D .  S.  Martin, G. N. Lawrence, A. 
made. Weight for weight coal has almost six times the 9. The Victorian General Commission is prepared, if reo A Julien , A. C. Post, W. P. Trowbridge, Louis Elsberg ; 
available energy of zinc, and the price of zinc is about 25 quired, to make arrangements for the construction of show- Curators, B. G. Amend, C. F. Cox, B. B. Chamberlin,  
times that of coal. Hence to make gas from coal and burn cases by contract at a price per cubic foot, the cost to be Charles A. Seeley, W. H. Leggett ; Finance Committee , T. 
it will be cheaper than to obtain electricity from zinc and borne by the exhibitor using the same. B. Coddington, Philip Schuyler, Thomas Bland. 
turn it into light, . unless the loss in the former case i,s 150 10. The Commission will take precautions for the safe American Ethnological Society :  President, Alexan der J. 
times greater than in the latter. preservation of all alticles in the Exhibition, but w ill be in Cotheal ; Vice-Presidents, Charles E. West, LL. D. ,  and 

It follows from this that electric lighting did not becom e  no way responsible for damage or loss of any kind, or acci- Charles C. Jones, Jr. ; Corresponding Secretary, Charles 
a practical problem until 1831, when Faraday discovered dents by fire or otherwise, however caused ; facilities will be Rau ; Recording Secretary, T. Stafford Drowne, D.  D. ; 
the fact that electricity could be produced from magnetism. afforded exhibitors for insuring their goods. Treasurer, Alexander J. Cotheal ; Librarian, Henry T. 
Since then numerous magneto · electric machines have been 1 1. The awards shall be based upon written reports adopted Dro wne ; and Executive Committee, George H. Moore, 
invented, seventeen of which are described and their prin- by the jurors. LL.D. , Asa Bird Gardner, LL. D. , and Henry T. D rowne. 
cipJ es explained. O f  these the following were tested in the R�ports and awards shall be based upon inherent and com· American I1UJtitute of Mining Engineers : President, Wm. 
}>hysical Laboratory of the Stevens Institute : the Siemens, parative merit, the elements of merit being held t o  include P. Shinn. ,  of St. Louis, Mo. ; Vice·Presidents (in place of 
the W allace-Farmer, the Brush, the Arnoux·Hochhausen, considerations relating to originality, invention, discovery, those whose term expires this month), James A. Burden, of 
the Weston, and the Maxim. ntility, quality, skill, workmanship, fltness for the purposes New York ; Dr. Charles B. D udley, of Altoona, Penn. ; and 

. The Wallace·Farmer and the ArnollxcHochhaus8n mao intended, adaptation to public wants, economy, and cost. Persifer Frazer, Jr. , of Philadelphia. Managers (in place 
chines having been withdrawn after l'relimiRary trials, the re- Awards shall consist of gold, silver, and bronze medals, of those retiring this month), James C. Bayles, of New 
lllainder w ere thoroughly tested to find out which was best and a certificate of honorable mention,  together with ,a  York ; W. S. Keyes, of San Francisco ; and Percival Rob-
ndapted for use in the Lighthouse Departmen t. special report of th61 j urors on tbe subject of the award. , erts, Jr. , of Philadelphia. Treasurer, Theodore D. Rand, of 

To measure the intensity of the light, Sugg's photometer Eac)! exhibitor shall have the light to  produce and publish I Philadelphia ; Secretary,Dr. Thos. M. Drown, of Easton, PH . 
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;;iF The rm/lliRhers qf this paper guarantee to adver­
tisers a ci9'culation of rwt less than 50,000 copies every 
weekly issue. 

Vertical & Yacht Engines . T.p.P(mberton, 276 Water 
St. , N . Y . 

Brick Presses for Fire and Red Brick manufactured 

at 809 S. Fifth St . . Phila. , Pa . S .  P .  Miller & Son . 

The great advantage of the genuine Ashe3tos Cover­
Ings for Steam Pipes, BOilers, etc., over any other forms 

of non-conducting coverings, aside from their superior 
e1l'ectiveneS8, is that they are manufactured in con­
venient form ready for use, and can be easlly appllell. 

without the aid of skllled l abor. The H. W . Johns M'f'g 
Co., 87 Malden Lane, N. Y. ,  are the sole manufacturers . 

Having bought the Forsythe Scale Works here, we 
olTer our present manufaotory. with 26 H. P. engine and 
boiler. for sale. This property Is well situated for manu· 
facturlng, only three blocks from depot . Will be sold 
low. Waukegan, Ill . ,  is 85 miles north of Chicago . Full 
description sent on application . Powell & Douglas, 

M'f'rs Pumps and Windmills, Waukegan, Ill . 

For Sale cheap. -Williams' Standard Switch Board 
and District Hook Bells for Telephone Exchange. Ad­
eIress Exchange , Burlington , Vermont. 

Practical Founder or Machinist, with some capital, 
desirous of going West. Box S, Helena. Montana, T .  

Wanted- A pair o f  Hoisting Engines, cylinders 6 x 9 
or thereby ; new Or second-hand, in good condition . 

Carnegie & Co.,  Larimer, Pa. 
For !lale.-A small Iron Planer. W.W. Oliver, Buffalo, 

N. Y .  

Wanted-The address o f  40,000 Sawyers and Lumber­
men for a copy of Emerson's Hand Book of Saws. New 
edition 1880. Over 100 lll ustrations and pages of valuable 

information. Emerson , Smith & Co., Beaver Falls, l'a. 

Spokes and Rims, white oak and hiclwry, best quality 
to any pattern. and Hammer H andles of best hickory. 

John Fitz, Martinsburg, West Va . 

Patent for Walter's Method of Carpeting Stairs , illus­

trated In this n�mber, for sale cheap. 
Wanted-Scrap Iron, car lots. Box 50'2, Pittsburg, Pa. 

For the hest Stave, Barrel, Keg. and Hogshead Ma­
chinery. address H. A. Crossl ey, Cleveland, Ohio . 

For Iron Gas Pipe, see adv. on inside page . 

New Inventions examined and tested. Designs and 
Improvements . Reports for Investors. Recipes and in­
formation on all Industrllll processes. Benjamin's Sci . 
Expert Offioo, 37 Park Row. New York . 

Ice Machines selected. Information on all kinds. 
Benjamin's ScI. Expert Offioo, 87 Park Row, New York. 

Chase's Pipe Cutting & Threading Machine. Send for 
circular. Chase Machine Co., ]20 Front St., New Yori o 

Diamond Planers. J. Dickinson. 64 Nassan St., N. Y. 
t;team Hammers, Improved Hydraulic Jacks, and Tube 

Expanders . R. Dudgeon , 24. Columbia St., New York. 
Eagle Anvils, 9 cents per ponnd. Fully warranted. 
Cylinder., all sizes, bored out in present poSitions. 

L. B .  Flanders Machine Works, Philadelphia. Pa. 
For Wood-Working Machinery, see illus. adv. p. 156. 

Tight and Slack Barrel machinery a specialty. John 
Greenwood & Co. ,  Roehester, N. Y. See ilIus'd adv. p. 62. 

Elevators, Freight and Pa!senger, Shafting, Pulleys , 
and Hangers. L. S. Graves & Son. Rochester, N. Y .  

The Horton Lathe Chucks; prices reduced 25 per cent . 
Address The E. Horton & Son Co .. Windsor Locks, Conn. 

$275 Horizontlll Eng;ne , 20 H. P. See page 156. 

Emery Wheels of all kinds , and Machines at reduced 
prices. Lehigh V alley Emery Wheel Co., Weissport, Pa. 

Pat. Steam Hoisting Mach'y. See i1lu�. adv. , p. 158. 
Hydraulic Cyliuder., Wheels, and Pinions, Machinery 

Castings ; all kinds ; strong and durable ; and easily 
worked . Tensile strength not less than 65,000 Ibs. to 
square In. Pittsburgh Steel Casting Co .•  Pittsburgh, PII.. 

Drop Hammers, Die !linking Machines, Punching and 
Shearing Presses. Pratt & Whitney Co., Hartford, Ct. 

Rue's New " Little Giant " Injector is much praised 
for its capacity, reliability. and lcm" use without repairs. 
Rue Manufacturing Co . , Philadelphia, Pa . 

For best low price Planer and :Matcher. and latest 
improved Sash. Door. and Blind Mach inery, Send for 
catalogue to Rowley & Hermanoo. Williamsport, Pa . 

The only economical and practical Gas Engine in the 
market Is the new .. Otto " Silent, built by Schleicher. 
Schumm & Co., Philadelphia, Pa. Send for circular .  

Elevators.-Stokes & Parrish, Phila. , Pa. See  p.  158. 

Improved Solid Emery Wheels and Machinery, Au­
tomatic Knife Grinders, Portable Chuck Jaws. Impcw­
tant, that users should have prloos of these t1rst class 
goods. Address Amer. Twist Drill Co . •  Woonsocket , R.I. 

NEW BOOKS AND PUBLICATIONS. 
THE AMERICAN, ANTIQUARIAN. A Quarterly 

Journal devoted to Early American His­
tory, Ethnology, and Archreology. Edited 
by Rev. Stephen D. Peet. Chicago : 
Jameson & Morse. Vol. II. , No. 2. 

Sidewheel Yacht Engines, boats drawing 6 to 10 in. A very creditable and thoroughly scientific periodical ,  
water, in palrs. Ad .  T . & K . , Owego, Tioga Co . •  N. Y .  doing good work i n  a field o f  real importance. 

Collection of Ornaments.-A book containing over 
1.000 dlJrerent designS. such as crests. coats of arms, 
vignettes, scrolls, corners, borders, etc.,  sent on receipt 
of '2. Palm & Fechteler, 4IlS Broadway. New York city . 

Best Oak Tanned Leather Belting. Wm. F. Fore­
pangh. Jr .• & Bros., 531 Jo:tferson . 8t. , Philadelphia. Pa. 

National Steel Tube Cle3ner for boiler tubes. Adjust­
abl e . durable . Chalmers-Spence Co . ,  10 John St., N . Y. 

For Pat. Safety Elevators, Hoisting Engines, Friction 
Clutch ['ulleys, Cut-oJr Coupling, see Frlshle's ad . p . I26 . 

M i neral Lands prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co . Boxl2d, Pottsvlllo. Pa. lOee p. 125. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys . Yocom & lOon's Shafting 

Works. Drinker St .• Philadelphia. Pa. 
i!\tave, Barrel, Keg, and Hogshead Machinery a spe­

Cialty, by E. & B. Holmes , ButraIo. N. Y .  
Solid Emery Vu lcanite Wheels-The Solid Original 

Emery Wheel - other kinds imitations and inferior. 
CIIution.-Our name is stamped in full on all our best 

Standard Belting. Paoklng, and Hose. Buy that only. 
'rhe best is the cheapest. New York Belting and Pack­
Ing Company, 3'1 an d 38 Park Row. N .  Y. 

Sheet Metal Presses. Ferra cute Co. , Bridgeton, N. J. 
Nickel Platmg . -Sole manufacturers cast nickel an· 

odes. pure nickel salts, importers Vienna lime, crocus, 
etc. Condit. Hanson & Van Winkle, New!lrk, N. J., and 
92 and 94 Liberty St., New York . 

Wright's Patent Steam Engine, with automatic cut-
01T. The best engine made. For prices. address William 
Wright, �-lanufacturer. Newburgh. N. Y .  

For Solid Wrought I1'On Beams , etc. ,  Bee advertise­
ment. Address Union Irou Mills. Plttshurgh, Pa., for 
lithograph, etc. 

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

Bradley's cushioned helve hammers. See illus. ad.  p. 110. 

Forsaith & Co , Manchester, N. H . . & 213 Centre St. ,  
N .  Y . Bolt Forging Machines. Power Hammers, Comb'd 
Hand Fire Eng. & Hose Carriages, New & 2d hand Machin­
ery. Send stamp for iIlus. cat. State ju�t what YO\ want. 

Electrical Ind icators for giving signal notice of ex­
tremes of pressure or .temperature. Costs only $20. At­
tached to any instrument. T.Shaw, 915 Ridge Ave.Phila. 

Instruction in Steam and Mechanical Engineering. A 
thorough practical education. and a desirable situation 
as soon as competent, can be obtained at the NatloLal 
Institute of Steam Engineerlug, Bridgeport, Conn. ]j'or 
particulars, send for pamphlet . 

Hydraul ic  Jacks, Presses and Pumps. Polishing and 
Buffing Machinery. Patent Punches. Shears, etc. E. 
Lyon & Co., 470 Grand St . •  N ew York. 

Steam Engine for sale very low_ See advertisement 

on another page _ 
Portahle Forges, $12. Roberts, 107 Liberty St . ,  N. Y. 

For Mill Mach'y & Mill Furnishing, see ill� . adv. p .141 . 

Telephones repaired, parts of same for sale. Send 
stamp for clrculars_ P. O. Box 205, Jersey CIty. N. J_ 

Eclipse Portable Engine. See illustrated adv. , p. 94. 
Machine Knives for Wood·working Machinery, Book 

Binders, and Paper Mills. Large knife work a specialty. 
Also manufacturers of Soloma,;,'s Parallel Vise. Taylor. 
Stiles & Co . ,  Riegelsv\ll � N .  J .  

The Twiss Automatic Cut-Off; also Verticlll and Yacht 
EBgines. N. W. Twiss, N ew Haven, Conn . 

For best Portable Fovges and Blaeksmlths' Hand 
Blowers , address Bull'alo Forge Company, Bu:tfalo, N .  Y. 

THE ANTIQUARY. A Magazine devo�ed to 
the Study of the Past. Edited by Edward 
Walford. M.A.  New York : J. W. 
Bouton . N o. 1 ,  Vol. I. 

A thoroughly English magazine likely to delight the 
dilettante gatherer of antiquated trifies, devoted chiefiy 
to historical and biographical matters pertaining to the 
British islands and the British people . 

How TO LEARN SHORTHAND. By Arthur 
M. Baker. New York : S. R. Wells & 
Co. Paper, pp. 43. 

Claims to be an improvement upon Taylor's system of 
stenography, and to 1:e the simplest, most practical, and 
the best adapted system of ihorthand for reporting. 
There are probably not more than twenty systems before 
the public that are better. 

THE REFUTATION OF DARWINISM AND THE 
CONVERSE THEORY OF DEVELOPMENT. 
By T. Warren O'Neill. Philadelphia : 
J. B. Lippincott & Co. 

Another illustration of the facility with which the 
theory of evolution can be overturned hy those who have 
but a second hand knowledge (and little at that) of the 
facts of natural history. As a constructive theorist Mr. 
O'Neill is as fearless as he is in the work of destroying 
Darwinism; but we do not apprehend that naturalists 
will he greatly infiuenced by his views. 

THE SUGAR BEET : INCLUDING A HISTORY OF 
THE BEET SUGAR INDUSTRY IN EUROPE. 
By Lewis C. Ware. Illustrated. Phila­
delphia : Henry Carey Baird & Co. 8vo, 
cloth, pp. 323. Price $4. 

In addition to a detailed account of the varieties, 
qualities, cultivation, feeding value. etc . ,  of the sugar 
beet as developed in Europe, this thoroughly practical 
treatise reviews at considerable length the history, pres­
ent condition, and future prospects of the beet sugar 
industry in this country. The author is conlldent that 
before long the $80,000,000 annual tribute we pay to 
foreign countries for sugar will be kept at home, and 
that the sugar beet will be one of the chief means for 
enabling the people of the United States 10 prodnce all 
the sugar they require. 

SIXTH QUARTERLY REpORT OF THE PENN­
SYLVANIA BOARD OF A<JRICULTURE. Har· 
risburg : Lane S. Hart, State Printer. 

Contains a report of the fall meeting of the Pennsyl­
vania Board of Agriculture; reports of the past year's 
crops in comparison with the yield of the year before ; 
the condition of grow ing crops and of farm stock; 
prices of farm products, etc. Also a uscful paper on the 
lung plagne among cattle, and other information of URe 
to Pennsylvania farmers . 

THE MICROSCOPE IN MEDICINE. By Lionel 
S. Beale. Philadelphia : Lindsay & 
Blakiston. 8vo. pp . 589. Price $7.50. Ii! 

This is the fourth edition of Professor Beale's well 
known treatise much eularged. Most of the 500 illus­
trations have been drawn on wood by the author. The 
ind'ex, which contains over 2,000 references, fairly indi­
cates the encyclopedic character of the work. It is 
somewhat remarkable that an edition for American nie 
s1lould not have cOntained some American names and 
addresses in tbe list of .. microscope makers and others 
useful to micNScopiclll observers." 

THE COMPEND OF TAKIGRAPHY. By D. p. 1 (12} A. M. M. asks : 1. Will any kind of 
Lindsley. New York : D. Kimball. 12mo, battery answer for silver or gold plating? If not, which 
paper, pp. 34. I is, besU A. For light work the Smee battery is gene· 

Contains a summary of the principles of the simple , rally used . Forheavy work use a carbon battery with 
style of takigraphy, a system of shorthand writing · electro-poin fiuid in the porous cell. 2. How are so­
which deservedly ranks among the best. lutions prepared for sUver and gold platingf A. For 

HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

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

silver bath, see p. 27 N), Vol. 41. SCIENTIFIC A lIIERICAN, 

for gilding bath, see SUPPLElIIEN'T, l60. 3. Can an elec­
tric lamp be operated with a batteryf A. Yes, but not 
economiclll ly. It will take 50 cells of Bunsen battery 
to get a fair light. Better use a machine. 

(13) J. G. S. asks : 1. What wire is it ne­
cessary to use between stations using the telephune de· 
scribed in No. 142,SCIENTIFIO AlIIERICAN SUPPLElIlENT­
that is, size; material, copper, or ironf A. Use No . 9 
galvanized iron wire. 2. Is there any simpler calls than 
those described in SCIENTIFIC AlIIERIOAN SUPPLElIlENT 
in No. 162f A. A .ingle stroke electric bell is the sim­
plest call. 

We renew our request that correspondents, in referring (14) P. T. writes : One party claims that 
10 former answers or articles, will be kind enough to anchor ice runs at night and whatever it touches it 
name the date of the papel and the page, or the number clings to. An opposite party claims that it does not 
of the question . I run at night, but freezes on the hottom, and rises and 

Correspondents whose inquiries do not appear after � runs when the sun warms the water sufficient to loosen 
a reasonable time shou ld repeat them. If not then pub- i from the bottom. Which is rlghtr A. The latter. 
Jished, they may conclude that, for good reasons, the 

' 

Editor declines them. ( 15) M. P. B. writes : 1. Suppose a per-
Persons desiring special information which is purely fectly round wheel to be rolling on a perfectly smooth 

of a personal character, and not of general interest, surface. is the port of the wheel which touches the'snr­
should remit from $1 to $5, according to the subject, face on which it is rolling at rest for the instantf 
as we cannOL be expected to spend time and labor to A. Yes. 2. Does a cane gun come nnder the head of 
obtain such information withont remllneration. I concealed weapons? If so whyf A. Yes, booause the 

Any numbers of the SCIENTIFIC AlIIERIOAN SUPPLE- , weapon is concealed or disgnised. 3. Does the piston 
MENT referred to in these columns may be had at this ' rod of an engine come to rest at the end of each stroke 
office. Price 10 cents each. before beginning the next? A. Yes. 

(1) C. H. B. asks how to color glue. 
A. Use any' of the soluble coal tar aniline dyes. 

(2) E. S. asks : 1. Could you suggest a 
clear transparent and quickly dryiny varnish to pre­
serve sphymographic tracings on mica sIldes f A. Try 

the following : Gum juniper, 2 drachma 8 grain s ; gnm 
frankincense , 1 drachm 10 grains ; alcohol , 4 ounces. 
Filter through paper; and use the clear solutions. 2. 

Give a method ' by which the tracings could he trans­
ferred to a record book. A. We know of nothing bet­
ter than a solar print . 

(3) W. H. C. asks for the best acid or 
mixture for scouring and polishing copper. A. Solu­
tion of oxalic acid is commonly employed. Finish 
with whiting. 

(4) C. R. writes : We are using the con­
densed water from exhaust steam in the boiler,and find 
that the grease in It makes the hoiler foam. Wonld 
coal oil cut the grease and precipitate it 80 that we 
could blow it o:ff? If not, what do you sUgl(est? A. 

Try a small quantity of lime (caustic) and nse the blow­
out. Petroleum would be of little use. 

(5) I. G. B. asks the name of the very 
bright star now to be seen near the borizon about due 
south. Please state all that will be of any Interest. A. 

It is Sirius, the dog stal'. It is estimated that it gives 
us four times as much light as any other star visible in 
our latitnde. It was for a long time supposed that 
Sirlns had a companion, but it was not actual'y seen 
until February 1862, when the yonnger Mr . Clark. of 
the firm of Alvan Clark & Sons, the well known tele­
scope makers, turning upon the star ' the eighteen Inch 
glass then just completed for the Chicago Observatory, 
�aw It. The satellite was discovered exactly in the pre­
dicted direction for that time, though the discoverer 
was not aware of this fact at the time. 

(6) A. B. asks how to make emery belts 
for polishing spokes and other wood work. A. Take 
emery or sharp sand, spread it out on an iron plate 
heated to about 200° Fah. Apply to your straps or 
belts a rather thin coating of strong glue, then press it 
upon the heated emery or sand. Either leather or cot­
ton webbing may be used for the belt. 

(7) B. J. R. asks : How is carbon tracing 
or 'copying paper used for duplicating writing in pencil 
prepared? A. Rnb into a suitable tissue a m ixture of 

6 parts of lard, 1 part of beeswax, and sufficient fine 
lamp black to give it a good color. The mixture should 
be warm and should not be applied to excess. 

(8) J. H. P. asks where to find a full ex� 
planation of the theory that the top of a carriage wheel 
moves faster than' the lxittom when the carriage is mov­
ing. A .  P. 394, Vol. 39, SCIENTIFIO AMERICAN. 

(9) A. S. G. writes : Tell J. B. R. (No. 40, 
in No. 8) that I have had exactly the same experience 
as he, with foul' Watson cells, and, after charging it to 
every cause but the right Olle, removed the trouble by 
taking out the zincs and cleaning them with a sli1f 
brush . I know this is contrary to directions, so much 
the worse for them. 

(to) G. L. B. asktt : What is the ratio of in­
crease of resistance to that of speed. to an object drawn 
through water? A. Nearly as the square of the velocity; 
at high velocities not quite so much,as the friction does 
not increase as the square of the velocity. 

(11) W. J. P. writes :  In your issue of 
February 28, in " Notas and Q,ueries," No. 10, W. 
E. K. asl,s how to take a large coal oil spot out of a 
carpet. If it is of any value. I give you my experienc? 
A kerosene lamp was carelessly dropped in the center 
of my parlor carpet. I drew the tacks nearest to it and 
drew out the paper under the spilt and put in four thick­
nesses of newspaper. J then strewed over the spot com­
mou whi ting to the depth of about half an inch. which I 
covered with a large paper to prevent tracking, etc. I 

left it a week. and thlln scraped up the whiting and 
raising the carpet a fC\f inches from the fioor I whipped 
It with a light Bwitch to start tha whiting, after which 
the spot was carefully swept. The oil had disappeared. 
This was four years ago, and no brighter spot is on the 
carpet than the place so treated. 

(16) D. O. asks : 1. Is an engine with 
cylinder 2Y. inches diameter by 5 inches stroke with 
100 lb. steam powerful enough to drive a propell�r 20 

inches diameter with 86 inches pitch? A .  Yes. 2 . .what 
speed may I expect with boat 22 leet long and 5 feet 
wide, of good model 1 A. With plenty of boller, 8 miles 
per hour. 

(17) E. S. asks : 1. Is it necessary that a 
locomotive engine have two cylinders. If so, why? A. 

Yes, so that the engines can be started from any position. 
2. What size engiae used as a locomotive will it re­
quire to draw 12 cars weighing 800 a piece up a grade 
4 feet per 100, that is, not III10wing for slipping of 
the drive wheels on the railsf A. YOllr data is quite 
insu1ll.cient; you do not give size of driving wheels, 
pressure of steam, or speed . 

MINERALS, ETc.-Specimens have been re­
ceived from the following correspondent�, and 
examined . with the results stated :  

B.-Hematite and chalcopynte.-W. K.-Not emery, 
hnt garnet in quartz. 

CO}lllroNICATIOlfS RECEIVED. 

On Experiments in Magnetism. By H. E. E.  
On Activity on Jupiter's D i s k .  By I. S.  
On Russian System of Shop Instrnction. :By W. F . 

D. 
On a Curious Dnst Formation. By B. N. 
On Copper Na ils. By J. A. B. 
On the Force and Heat of Light. By C. B. M. 

[OFFICIA L . ]  

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

Letters ' Patent oC tile United States were 

Granted In tile Week Endlnc 

February 10, 1 880, 
A.ND EA.CH BEA.RING THA.T DA.TR, 

[Those marked (r) are reissued patents.] 

A complete copy of any patent In the annexed list, In­
cluding both the speCifications and drawings. or any 
patent issued since 1867. will be furnished from this Office 
for one dollar . In orderlug please state the number and 
date of the patent desired. and remit to Munn & Co., 87 
Park Row, New York city. 

Alcoholic spirits, manufacturing, J. R. Gladney . .  224.4 19  
Amalgamator spindles and shafts, box for. E. 

Coleman . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224,277 
Animal trap, W. B. Wiggins . . . . . . . . . . . . . . . . . . . . . . . . .  2'l4.498 
BHoII' holder, W. yerdon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224,318 
Baling press. P. K. Dederick . . . .  , . .  224,2'19. 224.280. 224,281 
Ballot box, recording. J. G. H. Buck . . . . . . . . . . . . . .  224,385 
Bed bottom, spring, A. W. Jackson . . . . . . . . . . . . . . . .  224.837 
Bed spring. L. Wildermuth . . . . . . . . . . . . . .  , . . . . . . . . . . .  224,315 
Bell. electric call, J. D. Richardson . . . . . . . . . . . . . . 224,477 , 
Bell hanger. table, J. B .  Beach . . . . . . . . . . . . . . . . . . . . .  :1'.14.879 
Belt. galvanic, E. J. Fraser . ' . . . . . . . . . . . . . . . . . . . . . . . .  224 .'14 
Belt tightener. J. Baughman . . . . . . . . . . . . . . . . . . . . . . . .  224,878 
Berth, self-leveling ship's, D .  Parks . . . . . .  . . .  . . . . .  224.469 
Binding, flexible metlllllc. G. S .  Eaton . . . . . . . . . . . . . 224.407 
Blacking box. E. G. Ward . . . . . . . . . . . . . . . . . . . � . . . . . 224.813 
Bolt and'rlvet machine. J. H. Alker . . . . . . . . . . . . . . . 224.264 
Book, memorandum, S. J •. Horton. . .  . . . . . . . . . .  224.385 
Books, cards, and paper, machine for cutting the 

corner. of. W T. Pringle . . . . . . . . . . . . . . . . . . . . .  224,475 
Boot and shoe. W. H . ShurtlelT . . . . . . . . . . . . . . .  . .  224 ,StII 
Boot and shoe heel plate. D. B. Watkins . . . . . . . . . .  224 ,385 
Boot and shoe sole trimming machine, B. J. Tay-

man (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.073 
Boot and shoe upper, F. Brigham et Ill . . . . . . . . . . . .  221.269 
Bottle stopper, M. Rubin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.479 
Bot.tle stopper ,and fastener . H. W. put.nam . . . . . . 224,804 
Bottle stopper fastener, J . E. Brundage . . . . . . . . . . .  224 927 
Brake shoe. H .  R .  McAlister . . . . . . . . . . . . . . . . . . . . . . .  224,156 
Bretzel machine. Lampert & !Tuber . . . . . . . . . . . . . .  224,«6 
Brick. etc., kiln for burning. F. RIIffinetti et a! . . , 224.852 
Bridge , wooden truss. M. Sullivan .t III . . . . . . . . . . .  224,491 
Buckhoard, E. Johnson . . . . . . . . . .  . . . . . . . . . . . . . . . .  224,838 
Bnrglar alarm and door ,bell, combined. Berkey & 

Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.268 
Bushing, antl-frictlonlll. H. Loud . . . . . . . . . . . . . . . . .  224,4.<;8 
Button and button fastening, H. PellDle . . . . .  . . . . .  224,l!O3 
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Jtitutifit �utt r i tau. [ MARCH 1 3, 1 880. 
I t '1'0 I' A T I!:N'l' SPECULATORS.-In the Natiooal Car Button. stud. etc .• 1. N, Capron . . . .  , . . . . . . . . . . . . . .  224.386 Pottery ware in kilns and ovens, apparatus for � alttrti�tmtn � BuildR.r for March . an invention relating to railroad cars 

Buttons. manufactu�e of horn. C. H. Dederer . . . ' 224.399 supporting. Leak & Edwards, . . . .  , . . . .. . . . . . . . . . . �24.450 : . C0 ' . ' . . , . . . ... _. _ is desoribed. The U. S. Patent will be sold. 
Car brake, C. H. & W. E. Sparks . . . . . . . . . . . .  " . . . .  , . 224,362 i Printing machine. Chr,omatiC,. W. P. Kidder . . . . . . .  2'M,� ; Inside P8.U'f�� -eucl;i-�s-;n.-ti';�-.· _ .  ,-ci ��nts I! line. ------ O� Car door. grain. J ,  H,  Wlokes . . . . . . . . . .  , . . . . . . . . . . . .  224.314 i Propeller. screw. D . tl. Haskms . . . . . . . . . . . . . . . . . . . .  224.289 I Back Page, each i n sertion _ _  - 11\1 .00 a hne. • ....... 'flOWE RS �ar roof, J , C. Wands. � . . . . . .  . . . . . . . . . . . . . . . . . . . .  Z;l4.496 ' Pulping m�Ch!ne. wood. W. A .  DOane . . . . . . . . . . . .  224.�05 i EngraVing8 1�!;���a'I���;�ig��':tts h�nhe same rate 1200 Cars on tramways or raIlways, operating. 1. Parker 224,347 Pump. J , � . Gelletly . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . 2'li.331 . ' i' In asurement as the letter press. Aliver. 
Carpet sweeper. H . S. Wing , . . . . . . . . . . . . . .  . . . . . . . . .  224.316 Pump brake. W. H. Cloud . . . . . . . .  . .  . . . . . .  . .  . . . . . . . .  224.389 . f{;;;;�ts �::;t be received at pulilication .office as early ! Distinct 
Carriage wheel guard. G. Bassett . . . . . . . . . . . . . . . . . .  224.267 Pumping attachment for hydrant hose. etc .• B. C. 1 a> Thursday morning to appear in next ,ssue. I Varieties 
Chair. E , T. Starr . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  224,489 , Wilson , . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  224.370 pr 'l'he publishers of this paper guarantee to adver- AU Strong Plants, each labeled, delivered safely by m"i1. 
Chandelier, extension, J. Kintz . . . .  . . : . . . . . . . . . . . .  224,442 Punch, ticket, W. J . Brundred . . . . . . . . . . . . . . . . . • . . .  224-.271 tise1:1 a �irculati<.tn of not less than 50,(00 copies every 

I' �::ls��tCa�=�8:��a��: ��:��m1�l�::�l��!s�;a�g Chenille. F. W. Huppelsberg . . . . . . . . . . . . . . . . . .  , . . . .  224,438 I Railway draw bar. T. C .  Salveter . . . . . . . . . . . . . . . . . . . 224.358 i wee y Issue. �arietie8. 011ly mature plants sent. Our new Dlustrated 
Chuck. M. McAnly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224,345 ' Railway rail jOint, C .  Reese . . . . . . . . . . . . . . . . . . . . . . .  , 224,476 'K N O W T H Y  S E L F Hand-Boo�, .ent free. contains the name and de.cription ot 

:) each plant, witn instructions for successful cultivation. Do Churn, G. R. Turner . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . .  224,493 Railway switch, Meredith & Lyon . . . . . . . . . . . . . . . . . .  224,460 • nOUCha8e 1?lants elsewhere before sending fo'l" our nett) 
Churn cover. E. C. Richard"on . . . . . . . . . . . . . . . . . . . . . .  224.305 Railway switch. '1'. S , Taylor . . . . . . . . . . . . . . . . . . . . . .  224.310 that . H ND-aOOK Everylover of ftower • •  hould'haveit. All 
Churn motor. J. Henderson .t ,,1. .  . . . . . . . . . . . . . . . . .  224.430 Railway. wire cable. \\' . Eppelsheimer . . . . . . . . . . . . .  224,284 ' buyers of cheap plant • •  hould have it. 
Coal and rock drill. B, Leonard" . . . . . . , . . . .  , ' ,  . . . . .  224.300 ReClining cbair, folding. J . Allen , . . . . . . . . . . . . . . . . . . 2Z4.319 i!�z��:anting ii�o"��S:BlQ'iil'DtR"%,��&'lI'ii��r o� 
Cock. gauge. E. G. Felthousen . . . . . . . . . . . . . . . . . .  224.380 Refrigerator. H. Bruggen. . . . . . . . . . . . . . . . . . . . . . . . . . .  224,383 OBERRY Hu.x. NURSERIES. West ()hester. Pa. 
Colfee roaster. C ,  L. Cole . . . . . . . . . . . . . . . . . . . . .  , . . . .  224.392 Refrigerator, H. A. Duc, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . 224,282 
Combing fibrous SUbstances. machinery for. Du- Refrigerator. L. C ,  Sheldon . . . . . . . . . . . . . . . . . . . . . . . . .  224.360 

commun & Steinlen . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  224.426 Rock drill bit. J, Fleming . . . . . . . . . . . . . . . . . . . . . . . . . .  224.412 
C
.
ondenser for alcohol stills. J. R. Gladney . . . . . . . .  224,421 I' Rocking chair. platform, C. Knochel . . . . . . . . . . . . . . .  224.340 

Cooking apparatus and dinner pail. Haptonstall & Rolling mill. W. H. Glover . . . . . . . . . . . . . . . . . . . . . . . . .  224.420 
Banks . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . .  224.425 ! Rule. ten foot extension. W. J . Derickson . . . . . . . .  224.401 ! 

Cooking vessel. '1' . R. Timby . . . . . . .  , . . . . . . . . . . . . . . . .  224.492 I. Saddle. harness. J, P. Zonne. . . . .  . . . . . . . . . . . . . . . . . .  224.500 ·1 
Corn and cotton scraper and cultivator. broom. Safe, burglar proof. H, Eichbaum . . . . . . . . . . . . . . . . . .  224.409 nnhli.hen 

W .  L. Dietz . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.40'� I Safe. housekeeper's. E. H. sturges . . . . . . . . . . . . . . . .  224.490 
Cornice. window, M ,  ;\lurphey . . . . . . .  ' . . . . . . . . . . . .  224.466 ; Sash fastener. W. Brenton . . . . . . . . . . . . . . . . . . . . . . . .  224.324 
Corset clasp. T', Franz . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . .  224.413 Sash holder. S. I. Sutton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.,368 
Cultivator riding attachlkent. H .  Cole , . . . . . . . . . . .  224.390 Scale be.m, J. H. Usher . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.424 
Cultivator. spring tooth, H .  Springer . . . . . . . . . . . . . . . 224,487 Self.locking hook. J. R. Haines . . . . . . . . . . . . . . . . . . .  224.422 
Curtain fixture, Gilman & Wiswell . . . . . . . . . . . . . . . . .  224.227 Shade holder, J. A. Evarts . . . . . . . . . . . . . . . . . . . . . . . . . .  224.411 ! 
Dam. dyke. etc .• permeable, D. M. Currie, . . . . . . . . 224.398 Sheet metal pan. A .  Cox . . . . . . . . . . . . . . . . . . . . . . . . . . " 2'U.396 I 
Dash moulding. '1' . E. Wraight . . . . . . . . . . . . . . . . . . . . . 224.317 Shingle cutting machine. P. H. Griswold . . . .  , . . . . . 224.383 
Desk. A. W, Koch . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . 224.294 Shirt. J. F. Appell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.265 ' � illnstrated sample sent to all on receipt of 6 cents Disinfecting apparatus for water closets, etc .• E. J, Sifter. rotary coal. J, L. Koplin . . . . . . . . . . . . . . . . . . .  224.M1 for postage. Mallett, Jr . (r) . . . . . . . . . .  ' . . . . . . . . . .  , . . . . . . . . . . . 9,068 Slate. hinged, U. L , Rowell . . . . . . . . . . . . . . . . . . . . . . . . 224.306 'l'h.� aUi�o�leie�. �I.3'i�'l'i'l:"1�' ;?i;e?

S,:e�ili�rE:: 
Disinfect,lon compQund. W. F. Wheeler . . . . . . . . . . .  224.367 Sled propeller. Hitchlner & Heaton , . . . . . . . . . . . . . . . 224.422 Wltk�

n 
M.D.;' c. S: GAUNTT. M:D.· 'l'l. J. DOUCET. 

Door spring. J. H. Barker . . . . . . . . . . . . . . . . . . . . . . . . . .  224,377 Spark arrester. J. E. Wiggin . . . . . . . . . . . . . . . . . . . . . . . . .  224.497 M.D.; R. H; KLINE, M.D. ; J. R.
O��*���¥; �.�.; 

DrIll jar. R. McMullen (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,(172 Spinning frame. ring. T. Mayor . . . . . . . . . . . . . . . . . . . .  224.344 r..:.Jttl�1��eHph�;.�elp't��lii!iv:,:Sity of Medicine ;md Dust pan. C. F. Heath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.334 Spoke tenoning machine. T. Connor . . . . . . . . . . . . . . . 224,393 Surgery ; also the faculty of the American University 
Egg carrier and crate. W. Huey . . . . . . . . . . . . . . . . . . .  , 224.436 , Stamp. hand, G. K. Cooke . . . . . . . . . . . . . . . . . . . . . . . . . .  22<1.395 of Pti�a�l�iti; a1�OMH8!l' rA1"' �J���,fL, M.D . •  presI-
Electric lig�ting apparatus. T. A. Edison . . . . . . . . . 2'li.229 Steam boiler. S .  L. Langdon . . . . . . . . . . . . . . . . . . . . . . . .  224,447 'leJ'dr�ss D�. *. �fap�dh��R. N�. 4 H' E A L Electroplatmg frame. J. W. Rogers . . • . . • • • . • . • • • • •  224.478 Steam bOilers. superheater for. H, Schaubel (r) . . .  9,069 Bulfinch street, Boston. Mass. 'l'he 
Elevator. D. FriSb�e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224.416 Steam engine, portable. H. M. Sciple . . . . . . . . . . . . . . .  224.48 1 :�!���e��rri���lli'�:i�����g��: T H Y S E L F. End gate. wagon, c ,  D. Fry . . . . . . . . . . . . . . . . . . . . . . .  224.417 Steam railway brake. 0, B. Kendall. . . . . . . .  . . . .  224.293 
ExcaVating, bydraulic, R . Stone . . . . . . . . . . . . . . . . . .  224.309 Steering apparatus for vessel •• power. S.F. Tappan 224,364 Faucet, Redmond & White . . . . . . . . . . . . . . . . . . . . . . . . . . 2'U.35:! Still for relining petroleum. J. D. Meigher . . . . . . . .  224,301 
�'eather cleaner. D ,  Bnmgardner . . . . .  . .  . . . . . . . .  224.384 : Store counter. H. H, Hender.on . . . . . . . . . . . . . . . . . . 224.429 Feeding live .tock, device for automatically. G. I Stove. cooking. W. MUrPhy . . . . . . . . . . . . . . . . . . . . . . . .  224.464 H. Daniels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  224.278 . Stove. cooking, J. A. ;\lnsselman . . . . . . . . . . . . . . . . . . .  2'l4.463 Fence. 1. H. Carman . . . . . . . . . . . . . . ' . . . . . . . . .. .. . . . . .  224.387 ' Stove foot fastener. D. Thomas . . . . . . . . . . . . . . . . . . .  224.312 )j'ence. Wintrode & Solomon . . . .  , . . .  , .  . .  . . . . . . . . . . .  224.501 stump extractor. IV . Annstrong . . . . . . . • . . .  , . . • • • . .  224.376 }'ence, iron, WoOdbill & O'Gonnan . . . . . . . . . . . . . . . . .  224.502 'fable. T, W. Morrison . . . .  , . . . . . . . . . . . . . .  . . . . . . . . 224.302 , Fence post .  W. Markle , . . . . . . . . . . . . . . . . . . . . . . . .  2"..4,454 Tap. fiuid. C. J. Waddell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.495 1 Fence wire b�rbing m!'chine. H. W •

. 
Putnam . . . . . .  224.351 Telephones. attachment for mechanically con. 1 Fences, warDIng plate for barbed WIre. H.B.Scupt 224.482 necUng hand. W. H. Sawyer . . . . . . . . . . . . . . . . . . . .  224.359 i Flreann: magazine. we�more & Bennett . . . . . . . .  " 224,366 Tetber. animal, S. D. Redman . . . . . . . . . . . . . . . . . . . . .  224.353 1 No Sawdust ! No Planin[! 

Fire extmgulsher. J. HIll . . . .  . . . .  . .  . .  .. . . . .  . . . .  . . .  . . .  224.431 Thill coupling. C. C, Egerton . . . . . . . . .  .. . . . .  " . . . . . 224.408 I Fluted fabrics. mach. for creasin

. 

g. J ,H ,Brown (r) 9.071 Thill coupling C L Goehring 224 422
1 

Thin lumber. 1·16 to � Inch thick. cut and seasoned by 
Fluting machine, C. A . Bahcock . . . . . . . . . . . . . . . . . . . 224,322 Tobacco. etc."m�chine for ���;i��: G�;d�;; ' & . 

f�� ���ee�I�J'J.'
te

�t;gd
m
:g���t".i;�lu::,:�o'i�� ��f���n� Folding boat. J. W. D. McDonald , . . . . . . . . . . . . . 224,346 Tait . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . 224.332 all cases perfectfy seasoned. l[.ed by th.e larg�st manu_ Folding chair and pillow rest. comb'd. H . J. Buell 224.372 Tobacco, process and apparatus for ordering leaf. i�"!���ffo�'t�h�g����'Jali�� ��-;t�:.!l

t
Iggn'i�l;t�

a
Wg�k Galvanic battery. J. Doyle . . . . . . . . . . . . . . . . . . . . . . . . . . . 224.404 J. C . Hundley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.290 of sawed Hardwood. Lumber, and Veneers, figured and Galvanic battery. W. Maynard . . . . . . . . . . . . . . . . . . . . .  224.343 Tobacco. process and machinery for manufactur- plain. Burls. etc. 

Galvanic battery cell. G. A . Conver.e . . . . . . . . . . . . . . 224,828 ing, S. W. Jones. . . .  . . . . . . . . . . . . . . . . . . . . . . .  2'Z4.439 G .. s. apparatus for the manufacture of. Attrill & Tooth crown and process of setting the same. ar-
Farmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.320 I tificial C M Richmond 224 355 Gas for heating and illuminating purposes. Pro· I Toy frog, �utOI,:atic, · C  . .M .  Ai���d��· : : : : : : : : :  : : : 224:375 

GEO. W. REA D & CO., 
1 86 to 200 Lewis Street, New York. 
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giving the results of the experiments, which were a 
success. Contained in SCIEl\TIFIC AMER.ICAN SUPPLE .. 
MENT. NO. 2 1 0 .  Price 10 cents. To be had at this office 
and from aU newsdealers. 

HOULGRAVE'S GELATINE EMULSION. 
Additional detatls by the author in regard to preparing 
his celobrated Gelatine Emulsion for pbotographlc pur. 
poses, with formulre and full d�rect!ons for using th�ID ; 
recipes for developers, and dIrectIODs for developIng. 
Contained in SCIENTIFIC AMEHICAN SUPPLEMENT, No. 
211. Price 10 cents. To be had at this office and Hom 
all newsdealers. 
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bracing diet, exercise, and medication. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 210. Price 
10 cents. To be had at this office and from aU news­
dealers. 

A 

SKIN DISEASES, AND SOME IMPORT-
ant Topical Remedies used In tbelr Treatment. By 
John V. Shoemaker, M.D. An important contribution to 
medfcal lfterature, pOinting out the proper use of soaps 
in treating skin diseases, and what kinds and how they 
,�hould be used ; treating of numerous practical facts in 
l'egard to certain new preparations embraced under the 
name of " oleates." and urging- the great importance of 
mechanicalremedtes, such as friction. compression, etc., , 
in the external treatment of skin diseases, and showing 
how and when they should be applied. Contained In 
SCIENTIFIC AMERICAN SUPPLE" "NT. No. 2 1 0. Price 
10 cents. To he had at this office and from all news­
dcalers. 

cess and apparatus for manufacturing. Attrill Tube forming machine, G. W. Blake . . . . . . . . . . . . . . .  224;332 & Farmer . . . . . . . . . . . . . . .  : . " . . . . . . . . . . . . . . . . . .  224.266 1 Type clamp W J Adams 224 372 SCIENTIFIC AMERICAN SUPPLEMENT. C A.VE A.TS, COPYR IGHTS, L A.BEL 
Gas. process and apparatus for accelerating the • uterine su�porter: C. P. L���: : : : : : . : : : : : : : : : : : : : : :  224:452 �i�l:i',�������� 't����r a1
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Kr'!l� uessrs. MRunEnG&IcSoT. ,R"nA.:::n�c�i�nEw����he pnblica. distribution of. Du Motay & Stern . . . . . . . . . . . . . .  224,311 , 'Valve. stop, G. W. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.381 also be had or ordered through booksellers and neW8- ill. 

Glass mould. S. Hipkins. Jr , . . . . . . . . . . . . . . . . . . . . . . . .  224.433 Vapor burner. C. Woodhull. . . . . . . . . . . . . . . . . . . . . . . . .  224.371 dealers everywhere. MUNN t7 Y,�rk�����:!; York. tion of the SCIENTIFIC AMERICAN, continue to examine Globe. G. Joslin . . . . . . . . . . . . .  . . . . . . . . . . . .  . .  . . . . . . . .  224,292 , Wagon brake. J. A. Knetzer, Sr . . . . . . . . . . . . . . . . . . 224.444 _ Improvements, and to act as Solicitors of Patents for Gold and Silver, machine for washing, Sizing. and I Wagon , dumping, H. Bailey (r) . . . . . . . . . .  . . . . .. . . . . .  9,067 I Inventors. amalgamating, C. Duhem . . . . . . . . . ... . . . . . . . . . . . .  224.406 1 Wagon jack. L. Miller . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . .  224,481 Paris, • • 1878 In this line of busine.s they have had OVER TIDRTY Gold. apparatus for saving 1Ioat. J . WIlkins . . . . . .  224.368 Wagon, rowing. C. L. French , . . . . . . . . . . . . . . . . . . .  224,tLl YEARS' EXPERIENCE, and now have u'(UJquaJeli facilities Grain separator, W. H. Parrish" . . . . . . . . . . . . . . . . . . . 224.�70 Washe' and nut, Peck & Knight . . . . . . . . . . .  " . . . . .  224,472 Australia.,1877 for the Preparation of Patent Drawings, Specifications, Grinding and pulverizing apparatus, J.Rutherford 2'U.357 Washing machine, T. J. Austin . . . . . . . . . . . . . . . . . . . . .  224.221 Hame, J .  B .  Place . . . . . .. . . . .  , . . . . . . . . . . . . . . . . . . . . . . 224.474 Watch key Loveren & Ritz 224 342 Phila., • • 1876 and the Prosecution of Applications for Patents in the 
Harrow, S. C ,  Cobb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224.273 Water clos�t ventilator for ��ii;��·����·��d·�th�� 

. United States. Canada, and F"reign Countries. Messrs. 
Harrow tooth attachment. S. C. Cobb . . . . .  224.274. 224.275 conveyances, W. H. Smith . . . . . . . . . . . . . . . . . . . . . . 224.434 Sa.ntiago, 1875 Munn & Co. also attend to the preparation of Caveats, 
flarvester. corn. C. S. WiJlmeth , . . . . . .  , . . . . . . . . . . . .  224,500 Water conductor. Irwin & Reber (r). . . . . . . . . . . . . . . .  9,070 Registration of Labels . Copyrights for Books. Labels, 
Hat brim edges. machine for heating. Lamson & Water motor. T. LeIninger . . . . . . . . . . . . . . . . . . . . . . . .  2'�4.299 Vienna., . 1873 Reissues, Assignments, and Reports on Infringements 

King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.298 Water or wind mill. J. L. Nevers . . . . . . . . . . . . . . . . . . .  224.467 of Patents. All business intrusted to them is done Hay rack. W. P. Leland . . . . . . . . .  " . . . . . . . . . . . . . . . .  224.451 Waterproollng compound, D. M. Lamb . . . .  " . . . . . 224.295 J . A. FAY &. C O ' S  with special care and promptness, on very moderate Hides and skins. machine for shaving aLd fiesh. Water wheel , E .  ii, Brooks . . . . . . . . . . . . . . . . . . . . . . . . .  224.270 terms. inK, A. Gerard .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.286 Well casings. cutter for removing. J. S. Munger . . 224,465 WOOD WORK IN G MACHINERY We send free of charge, on application, a pamphlet ��:����;� :�:::���.I�: .�: .�: .�i
�.���. : : : : : : : : : : : :  :;: w
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73 was awarded at the Paris Exposi tion ovor all compel· containing further information about Patents and how 

� itors THIE GOLD lIEDAL OF H.�NOK • .  AlSO h,gh· t them' direct'o s concerning Labels Copy Hoisting device. S. B. Segur . . . . . . . . . . . . . . . . . . .  " . . .  224.483 Woodenbox blanks, machine for cuttinJl:. IV.Huey 224,437 estawartl at Phila .• Santiago, AustraI Ja, andVIenna. lt ls 0 procure , I n . . ' 
Hoisting machIne. J . G. Austin . . . . . . . . . . . . . . . . . . .  224.322 . 

Original in Design. Simple in ()onstruetlon, rights, J}esigns, Patents. Appeals, Reissues, Infringe· 
Horse blanket and cover. 1. E. Palmer . . . . • . • . . . .  224.468 PerCect in WorklDan.hip. Suves ",bOl', ments, Assignments, Rejected Cases, Hints on the Sale 
H w dl chal H Y K a 224 445 DESIGNS. EcononIizes IUDlb,-,'. and In('l'esses f P t tc orse po er, en ess n, . .  r uss. . . . . . . .  , products oC the hig".".t stand. 0 a ents, e . Horseshoe. J. T. Cochran . . . . . . . . . . . . . . . . . . . . . . . . . .  224.276 Buckles , roller, J. E. Wightman . . . . . . . . . . . . . . . . . . . .  11.649 ard oC Excellence. Fm'eiy>t Patents.-We also send,free of chw·ge. t. Hose jacket, C. Crook . . . . . . . . . • . . . . . • . . . . . • . . . . . • . . . .  224,397 Carpet, T. J. Stearns . .  , _  . . . . . . . . . . . . . . • • . • . • • • • • . . .  11.647 Railr oad , Furniture, and Agricultnral �mpl ement Shops , Synopsis of Foreign I)atent Laws, showing the cost ana Hot air furnace, O. C. Stafford . . . . . . . . . . . . • • . • . . . . .  224:.488 C ffi h dl W M S Ith PlaninO' Mills etc . , eq u i pped at �hort notlCe, and the lowest 

method of securI'n" patentp in all the pn'ncI'pal coun. H b tri G N St 224 308 
0 n an es, . .  m . . . . . . . . . . . . . . . .  : . . . . . . .  11.652 cash pliceH . Send for Circnlars.  h 00 

H;drOg:";:��hide:ma:��;�W:E:A·:ii��;;:���: 224:426 ��
t
!::����/::a����. : : · : : : : : : : : : : : : : : : : : : : : : : : : : : :  �!:�� J. A.. FA. Y &; CO., Cincinnati, Ohio, U. S. A. 
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�:I�� Insulated cresting. J .  C .  Chambers . . . . . . . . . . . . . . . . .  224.504 0,'1 cloth C '1' & V E Meyer 11 644 t 11 "'" Journal bearing. J. P. Colfelt . . . . . . . . . . . . . . . . . . . . . . . .  224.891 

' . . . • . . . . . . . . . . . . . . . . 0 ...... • able to the patentee in this country is worth equally 8S 
Knob attachment. E. Parker . . . . . . . . . . . . . . . . . . . . . . 224.348 Ruches. G, G. B .. tes . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . 11 .650 To BUSiness Men. much in England and some other foreign countries. 
Ladder. J. C. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224.462 Five pateIts-embracing Canadian. English. German. 
Ladder, extension, S .  B. Adams . . . . . . . . . . . . . . . .  224.374 TRADE MARKS. The value of the SOIENTIFIC AMERICA"" as an adver- French. an,1 Belgian-wi1l secure to an invelltor the ex. 
Lamp. G. J. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.394 tising medium cannot be overestimated. Its circulation clusive mO.lopoly to his discovery among about ONE Lamp. F. R. Kimball . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.441 Canned oysters. L. MCMurray & Co . . . . . . . . . . . . . . . . . .  7,815 is ten times greater than that of any similar journal IIUNDRED AND FIFTY MILLIONS of the most intelligent Lamp. R. C. Lawton . . . . . .  . . . . . . . . . . . . . . . . .  .. . . . . .  224.449 Cigars, cigarettes. and chewing and smoking to- now published. It goes into all the States and Territo· people in the wor:d. The facilities of business and ],amp burner. O. Merrill . . . . . .  ' . . . . . . . . . . . . . . . . . . . .  224.41>9 bacco, Sutro & Newmark . . . . . . . . . . . . . . . . . . .  7,816. 7,817 ries. and is read In aU the principal libraries and reading s!eam communication are such that patents can be ob. Lamp. car. C. P. Howard . . . . . . . . . . . . . . . . . . . . . . . . . .  224.434 Cotton sheetlngs and duck. L. Loomis . . . . . . . . . . . . . .  7.820 rooms of the world. A business man wants something l ' t Lamp hanging J Kintz 224 443 Eye wash, liquid. Benesla Chemical Company . . . . . .  7.818 more than to see his advertisement in a printed news- tained abroad by our citizens a most as easIly as a 
Llftln� jack. W. C. W'1lI1�;;'�' : : : : : : : : :  : : : :  : : : : : : : : : : :  224:499 Medicinal preparations, T . W. Woods . . . . . . . . . . . . . . .  7.822 paper. He wants circulation . If it is worth 25 cents per home. The expense to apply for an English patent is 
Lock. C. W. Ade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224.373 Rubber anicles, hard. College Point Rubber Co . . . .  7.814 line to advertise in ". paper of three thousand cireula. $75;  German, $100; French, $100; Belgian, $100; Cana. 
Lock. J , Betjemann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2::4.380 Tobacco, fine cut chewing, Cotterill, Fenner & Co ,  7,819 tion. it is worth N pcr linc to advertise in one of forty. dian, $50. 
Lock. F. Hasdenteufel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.288 Whisky. A . Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,821 eight tbousand. Copies of Patents.-Per.ons desiring any patent 
Locomotives, variable exhaust for. R .  Rudd . . . . . .  214,307 �_. _ ___ ._� __ . ____ ._�_.�_� The circulation of the SCIEN�'IFlC AMERICAN is guar. ismed from 1836 to November 26, 1867. can be supplied Meal bin and sifter. combined. C. B .  Brown . . . . . .  224,326 English Patents Issued to A.merlcans. 

anteed to exceed I" "'TY THOUSAND every week. with official copies at reasonable cost. thc price de. Microphone. L. De I,ocht . . . . . . . . . . . . . . . . . . . . . . . . .  224,400 For advertising rates see top of first column of thIs pending upon the extent of drawing. and length of Milk COOling and warming apparatus. A. H. Snyder 224.435 From February 6 to Ifebruary 10. 1880, inclusive . page. or address specification. . , Millstone chop conveyer, J. H. Ellis et al . ,  . . . . . . 224,410 Axle boxes. railroad. T. A. Bissell .  DetrOit. Micll . MUNN & CO., Publishers, Auy patent issued since November 27, 1867, at which Millstone dpve�. W . Johnson . . . . . . . . . . . . . . . . . . . . . .  224.291 Bedsteads. O. Howe, Cambridge, Mass. 3_7�P_a_r_k�R�o_w_,:....N_e_w_Y�0_r_k_._ time the Patent Office commenced printing the draw. Millstone driver, H. N. Pomeroy . . . . . . . . . . . . . . . . . . . 224.350 Bolt heading machine, J .  B .  & S.  C .  Clark, Plantsville . _______ _ 
Moth and waterPrOOfing compound, D . M. Lamb Conn. G R 0 U N D M I C A .  ings and specifications, may be had by remitting to 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.296. 224.297 Checks, etc., preventing aIteratlon of, etc . •  J ,  Gurney, GJ�£ fo�sMi;��:;�1at;;:��':,J�;t;;�:�d.;f �a �?���
ot
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.; this office $1. �alllng macblue. A. Knowlton . . . . . . . . . . . . . . . . . . . . .  224.389 : New York city. �X'l��'fut'�181'ncd':�U;:l.���,:t��t:Jf t�ult�:;�ss A copy of the claims of any patent i.sued since 1836 

Nalls and spikes, machine for making hook· ] Furnace, blast, J. F. Bennett. Port Carbon. Pa. will be furnished for $1. headed. L. Patterson . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  224.471 Gaskets. W. Wallace et al . •  Ansonia. Conn. When ordering copies. please to remit for the .ame Nut lock, W. Broad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224,225 Harvesting machine. C .  W. Marsh, Sycamore, Ill . as above. and state name of patentee, title of inven. Nut lock, S. Larson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.448 Photograpbic apparatus, T. H. Blair. Franklin , Mass. tion, and date of patent. Oatmeal machine, W. Eberhard . . . . . . . . " . . . . . . . . . .  2U.283 Sewing machine driving and lubricatIng apparatus, R .  A pamphlet, containing fnll directions for obtaining 011 cloth, metal corner for. R. Hubbell . . . . . . . . . . . .  224.435 Whitehill. New York City. Organ action. F. A .  Mehmel ' " . . . . . . . . . . . . . . . . . .  224.457 Slate and frame machi!."', E. J. Williams. Slatington. Pa. United States patents .ellt free. A handsomely bound 
Pantaloon. protector. B. C. Wilson . . . .  " " ' "  . . .  224.3f9 Sound transmitting apparatu •• T. Graydon, Cincinnati . Reference Book. gilt edges. contains 140 pages and 
I'aper veneer. 1. M. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . 224.388 Oblo , The fact that this sbafting has 75 per cent. greater many engravings llnd tables important to every pat· 
Peg 1Ioat. J. Hancock, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.424 Spring for railroad and other vehicles (2). J. S, Williams. stren�h. a finer IInish, and is truer to gauge, than .ani. I entee and mechanic, and is a useful hand book of refer-
Pencil paCkag�, p, A . Mehling . . . . . . . . . . . . . . . . . . . . . 224.458 Riverton, N. J. *�

e
::.:' ,;t:� It��'i:i� �������.i��s

t�i���:i���'1�:D ellce for everybody. Price 25 cents, mailed free, 
Plaiting machme, J. F. Franta. . . . . . . . . . . . .  . .  . 224.285 Springs. machinery for bending and forming. C. F. Slloe. COLLINS' PAT.COl'PLING. and furnish Pulleys, Hangers. Address Planting machine. cotton and seed. W ,B ,Garoutte 224.418 maker, Cleveland. Ohio . 1 ���iig�t\�� 'U,0st approved J9S&�s ';;,rl�'ill�H'¥,�\!.'ll� on 
Plow, E. G. Matthews , . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  224.455 Telephonic apparatus, G. L .Anders et al •• Everett. Mass. I Try Street. 2d and 3d Avenue�. �ittSburg. Pa. Pole. wagon. G. W. Doolittle . . . . . . . . . • . . • . . . . . . . . .  224,403 Topophone. or apparatus for determining tbe direction ' 190 S. Canal Street, ChICagO, lll. 
Portable engine. L. W. Hasselman . . . . . . . . . . . . . . . .  224,42� of sound, A .  M. Mayer, South Orange .  N J .  I JF 3to�i'I£tir�� i'>���I��¥'I��s�t���.1:.�

y 
Post olllee box, J .  Spruce . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.486 Torpedo boats. W. H. Mallory , Bridgeport, Conn . Geo. Place Machinery Agency. 121 Chambers St., N. Y. 

MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 

37 l'ark Row, New York. 
BRANCH OFFICE-Corner of F and 7th Stred8, Was/iington. D. C. 
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MARCH 1 3, 1 880.] 
A New and Important Book 

ON 

METAL MINING 
JUST READY. 

A Treatise on Metalliferous Minerals and Min-
��"ne���\�in�s�v1;��·�·an���I:rI'f.:n

e
r�' �; 

volume, 12mo 450 pp. lllustrated by 148 engravings 
of Geological �'onnations, Mining Operations and Mlt­
chlnery, drawn from the proctice of all parts of the 
world. Price $6.00, by mail, free of postage. 
This book Is designed to describe, in a concise and 

systematic manner, the conditions under which Metals 
and Metallic Ores are found In the.dllrerent countries of 
the world. 
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ous Minerals. III. Metallic Contents oC Lodes. IV. 
Second Class of Mineral Deposits. V. Gold. VI. Gold 
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XI. Silver. XII. SlIver (continued). XIII. Silver (con­
tinued). XIV. Copper. XV. Copper (continued). XVI. 
Copper (continued). XVII. Copper (contlnued). XVIII. 
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XXIII. Lead. XXIV. Lead (continued). XXV. Lead 
(continued). XXVI. Lead (continued). XXVII. Zinc. xxvm. Iron. XXIX. Iron (continued), XXX. Iron 
(continued). XXXI. ' Various Metals. XXXII. On the 
Discovery and PrOving of Mines. XXXIII. On the 
Working of Metalliferous Mines. XXXIV. Sa.-ue sub­
ject contlnned. XXXV. Same subject continued. 
XXXVl. Same subject continued. XXXVII. Dressing 
of Metallic Ores. XXXVIII. Dressl� of Metallic Ores 
�'i'�J�

u
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Considerations. Glossary. 
We also publish : 

DeKonlnck.-Dletz.-A Prsctical Mannal of Chemical 
t..���111r�'}r�:�I�Wr�t:.li�n�I'b�:r lff'o"n, W:'o':,��i 
Iron, and Steel, as found In Commerce . By L. L .  lJe 
Koninck. E. Dietz. and Robert Mallet. American Edl-
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;'X.

E
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Iron �eA'o 
Kobell.-Iilrnl.-Mineralogy 8lmplilled : A short method 
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the "erman of F. Von Kobell, with an Introduction to 
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AllOYS,and o?COal, etc. By OscarM.Lleber. 12mo, $1 26 
Normandy.-The Commercial Handbook of Chemical 
i}g:
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stances used In Manufactures, in Trades. and In the �"'d. 
Wnfo,

N�rma�dY. �ew Edition . BY
.
Hen15� 

Orton.-Underground Treasures : How and Where to 
Find Them. A Key for the Ready Determination of 

��,;,�: 8:rl;:.1 :'��'llr��l�d��r;,��ted s.
tates·'I

BJ) 

W
��'�T:'�J���

f 
Q�r!.!����':,�r::'�.t��l

s
�;'ar:� 

By Heinrich Will. Edited by Charles F. Himes, Pl'i.D. 
8vo, ' . • • . • . $1 EO 

WUhler.-A Hand-Book of Mineral Anal
O
sls. Bl F .  

��W�ie��
o
��;r:d

o
�;ir=1J. �::''i.. ¥If:.r:'!''l�� 12mo, • . • . . . • , f8 00 

tr The above or any of our BOJks, sent by mall, tree 
of postage, at the publication prices. 

Our new and enlarged CATALOGUE OF PRACTICAJ. ANI) ��I����� ��t�� �,��
S
K��'#-:Ac:��go:0�3 

WOOf.EN MA X UFACTUltE, 4to ; Catalogue of a choice 
collection of PlI.ACTICAL, SClEN'l'IIl'lC, and ECONOMIC 
BOOKS, 4to : List of Books on STEAM AND THE STEAM 
:ft��

I
t�t ��cr,:;:�¥1J'i,��E�:Ma:r'l��������� 

A LR, S'rRENGTH OF MATEUIALS. CHEMICAl. ANALYSIS, 
ASs A YI"G, eto . .  4to ; two Catalogues of Books and 
Pamphlets on SOCIAl . SCIENCE, POLITfCAL ECONOMY, 
BANKS, POPULATION, PAUPEIUSM, and kindred subjects 
sent free to any one who will forward his address . 

HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers, and Importers, 810 W A J.N UT STltEE'r, PHILAI)ELPHIA. 

� E E L N A M E S T A M P S . 

1titntifi t !tutritatt. 

B U IJ  K

ET PLUNGER STEAM PUMPS, 
FOR EVERY DlJTY. 

VALLEY MACHINE CO., 
EASTH A M PTO N ,  MASS.  
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STEAM PUMPS. 
H E N RY R .  WORTH I N GTON ,  

'139 Broadway, N. Y .  S 3  Wate.; St., Boston, 
THE WORTHINGTON PUMPING ENGINES Folt W AT F.Tt 

»;.�n:;;��:'i&yW�ie����t�lJ'ar[o:.?n-COndenSing. 

WORTHINGTON STEAM PUMPS of all sizes and for all 
purposes. N EW Y O R K 

B�!-o!e���L!!!2an�!!?e�!!!�rig,g M P'Y. priOethS belot w those o� any 
& 0 1. Z :O  V U L O A N" X T E  0 er s earn �urnp In 
:II E R Y W H E E L  S . WATER Ml<TER!.ho�L �!r. et. 

All other kinds Imitations and Inferior. Our name Is stamped In full upon all ou" 
standard BEI,TING, PACKING, and HOSE. 

Address NEW YORK BELTING AND PACKING CO .. 
JOHN H. CHEEVER, T.'eas, NEW YORK . 

M A C H I N I ST S' TOOLS .  
NEW AND IMPROVED PATTERNI!. 

Send for new Illustrated catalogue. 

Lathes ;  Plan ers , Drills ,  &0. 
N E W  HAVEN llI A N V F AC·.'U R I N G  co., 

�ew J l aven, Conn. 

Iron f.as Pine For Sale at a Rarjl:aln. 
2,000 ft. � In., 12.000 ft. 2 In . . 15,000 ft. 1� In., 20.&00 ft. " 

In .. 4,000 ft. � In. Second-hand Good Pipe, Good Threads, 
and C=lngs. Also, 100 Engines and BOlle'1xJ to 20 
horse, to $000 ; L°"ll:f��n'i_"£�Jlw.

e
lib'f:ltty: Pa. 

STE ilM ENGIN E ,  ("HEA.P. 

DO YO U R  OWN P R I N T I N I .  
$4 Self-Inkiulf Printinj Press, with 

b�'faY��e ��II:ed!�.;9grtce li�'ff:e • .tzes. 

H. HOOVER. Philadelphia, Pa. 

Pond's Tools, 
Ena ille Lathes. Plallerlil, Drills, & e .  

DAV ID W. POND ,  Worcester, Mass. 

W ANTED. -A SECOND-HAND RIDER 
com�resslon Pumping Engine ;  six Inoh; state condition; 
ft�:'e�� ��r:. brJ'd��S�

s
�: ����w�, ��ftl'it?'b�

e
-

BEECHER & PEC K ,  
Successors of MILO PECK, 

MANUFACTURERS OF 

PECK'S PATENT DROP PRES!iI, 
Regular sizes Hammer from 50 to 

2,MO lb. Special attention I!1ven to maklnll of Drop Dies. Drop and Machine Forgings. New 
Haven, Conn� lS T ,> ",- S ·  

I '  � �  W W OL / �F;8 _  ?�FFA L '� 

INVENTORS. ATTENTION ! WANTED. I.e Forster 's Rock & Ore Breaker and Combined Crusher and Pulverizer, 
-The General Agency for the Paci1lc Coast of a. number The simplest machme e"e1" d. "is"t 0" the pll1"pOS6_ 
of staple article. of real merit. Satlsfac� references. ." . 

. . 

PaJ'ties who have use!l lt constantly for six years testl!; that It will do dotIllle the wO!k 
tg���'efe!�'lfalfr��lculars. J. B. ES, Box 260, · . ,;' i',: :" . . �!= O¥':e =I':'8'ii:� �eb��i'h ;!;�lit�::e 'l-':,'!,�:.e-half the expense for keeping III 
, Address TOTTEN & CO., Pittshurlfh, Pa, 

1'0r Sale, a 15 H. P. Steam Engine. of the Root pattern, 
In complete runnlJ!g order. Price $140. .:May. be seen at 
, JOHN HARTRICK & CO.'8, 276 Water St., New York. , S T E A M ' P U M P S . 

THE NORWA.LK IRON WORKS CO.,  
SOUTH NORWALK, CONN . 

ROOTS' NEW IRON BLOWER. Wanted in  every ' Fami ly. 
�rC:i::i
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neatly comb�ned In one comllact:1iurable article. Can 
be carried In one hand. Weighs only 18 lb. Customers 
say, " Well pleased." Send for sample. PrIce $2. Agents' 
terms a bonanza. Rights for sale. Addre�s 

J. H. MARTIN, Ba.rt:Cord, N. Y. 
Say W Champion Combinat� You.th'I Coru.. 

where :::. �te:;a�;iL.der �-!.S!:dst!:; you saw Machines. Send !�P for p:rlee. Strange'. 
thiS. Cyllnder Saw & lIlacIi. Co. Taunton M8u. 

Wood-Working Maohinery, 

SPARE THE CROTON AND SAVE THE COlST. 
Driven or Tube Wells 

W ANTED.-AGENTS FOR THE AU'l'O-
mattc Shading Pen. Bookkeepers buy at awt. Send for 
circular and sample wrl*�une B,;Iid�� cg�'hl. 

FOUR SIDED MOULDER, WITH OUT-
side bearing. We manufacture 5 sizes of these moulders. BLAST. 

IRON REVOLVERS, PERFECTL V BALANCED 
IS SIMPLER, AND HAS 

Also Endless Bed Planers, 
Mortisers and Borers. Ten­
oning Machines, Sash Dove­
tailers, Blind Rabbeting 
Machines .  Also a large 
variety of other wood 48 PIure Gilt Bound Floral Autograph Album, lllus- fnrnlshed to large consnmers of Croton and Ridgewood working machines • 

. trated with Birds. Scrolls, Ferns, & Flower. ; also Water. WM. D,ANDREWS & BRO., 2S5Broadway, N.Y., Addre.. , FEWER PARTS THAN ANY OTHER BLOWER. 
�����������p:���)����l:rnu£w!��=��;:.m� whocontrol the _p_at_e_n_t_fo_rG_r_e_en_'_s_A_m_e_rl_C&_n_D_rI_V_e_n_W_el_I_. ______ L_E_V_I_H_O_U_S_T_O_N_,_M_OD_tlro_ID6rY __ ,_p_a_. P. H. & F. M. ROOTS, Manurrs, 
INFORMATION WAN'rED CONCERN-
Ing prices and kinds of Improved machinery for manu­
faCture of brick, Including mixing and preparing raw 
material, moulding, pressing, burning, etc. Address 

BRICKMAKER, Box 7b, Sharon, Mercer Co., Pa. 

Crucible Steel Casting and Metal C o . , 
Manufacture ca:i'�r.I�l�!'r�

E
dru�J;� Steel, e ual ln 

tensile strength and solidity to any made In the �nlted 
States. It welds and works equal to the best Bar Steel. 
Orders IDled promptly. 

WATCHES From '" "I'; other oood' FREE i n  propol'tion. )flt,mDlotli Illustrated CATAI.O(mr. 
Eo NASON & CO., 111 Nassau Street. New York. · 

AN EASILY MADE SMALL. STRONG. Al!Q) CHEAP BOILER, for little Steamhoats. By H. K. 
�
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readily obtained, ready for use. �ven flasks are screwed 
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Sharp'e ),acht :&annelita. Length of boat. 16 ft. 6 In.; 
beam, 4 ft. 6 In. ; propeller, 16 Inches diameter. For 
=��� gl:���: tg! J;.��Ile��t�lfn
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SoIENTIFIC AMEIUOA N SUPPT.lllMENT, No. 182. Price 10 cents. To be had at thl. office and of all newsdealers. 

THE FORSTER·FIR­
MIN GOLD AND SILVER 
AMALGAMATING COMP'Y 
of Norristown, Pa., will gront 
state rights or lIC6ilses on 
easy terms. This s y s t em  
:o�:s 'W,:c:,.:::�7 ,:gIJi;: -Ji!:=!!!� Apply as above. 

The Premlum
D U C'S I M P R OV E D  E L EVAT O R  B U CK E T .  
Made In sizes from 8� to 20 Inches. Fornse In FLoUR, GRAIN, MALT. ORlllS,  CoAL, BROKEN STONE, 
SAND DauGS SPICES. PLASTER. etc. etc. These buckets are struck out from the beat char.oat inm, and are aimost indestructible. No .com ers to catch. No seams to burst. Run with great ease 
and 1I11 juli every time. l'IO lnt��°j.:roi'd\Vi:l'�'h�PSole Manufacturer, Brooklyn, N. Y. 

ON LIFE &; PROPERTY. 
w��'!J��R,n�:-.ltJJ� ��[..r:"� our SAFETY A.TTA,£Hn.N'J". 

Mailed free for 35 cts. Four for $l.  Acents 'W'a.ted. Male or Female. 
S. S. NEWTON'S SAFETY LAMP CO., . BINGHAMTON, N. Y. SALBSROOM, 13 WEST BaoADWAY, 1(. Y. 

'�ALAND'Sfl-.' Siltnl Injootor. Blower & Exhauster. 
" Apply to 

S • .  ALAND 
Rqllle, Onei3a ' 

Vo., N. Y. 

JOH N H_'WHI'I'LEV & C O _  
European Representatives o f  American Houses, with 
First-class Agents In the prluclpal lndnstrial and NP'!cul- : 

CONNERSV ILLE,  IND. 
S. S. TOWNSEND, 

.
Gen. Agt., ! : g:�s':::t,St. ' } 

NEW 
WM. COOKE, Seiling Agt., 6 CorDandt Street, YORK. 
JAS. BEGGS " CO., Seiling Agts. , 8 Oey Street, 

�SEND FOR PRICED CATALOGUE. 
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J. R. W'.& Co. purchase Paris goods on commission at The Eastlake Clothes Stick. Bauder's Pat .. March, 18;9. shippers discounts. ' Saves both time and labor, while the operator receives 
��lr�".!�:· �g:�.

1n �<;r�:r�t�:.' p����� .!l:o
;{l'�ro:l�� 

Grain SpBculation! 
Write W; T. SOULB & CO., Commission Mer­

chants, loo La SaUe S�., Chicago, lil., for Circu)lU'8. 

DRAWING I NSTRUMENTS ,  
Swiss, German Silver, and Brass. 

A L T E N  E D l«>it,A!l
e
i
t
A-

f
�
r
T R  U M  E N T S . 

Drawing Pape., Paints, etc.
'w

etc. A new IIlnstrated 
catalogue sent free by 

���estn�i Ii.�;�!r��Pa. 

FI R E B R Ie K T I L E  AND C L AY Rl T O RTS ALL  SHAPES 
, , -c= B O RGNER &, O' BRIE N -::.: 

2 3  '- 0 ' B a V E  R A C E  P H I L A D E L P H I A  

prollts, l,:lI) per cent. County r'l!hts-outslde of Ohio­
for sale (good for 16 years). PrIce only FIVE Dollars, 

gt�!���,,&;,':t�!ron����ddr::er to our P. M. and 
BAUDER & CO., BIrmingham, Erie Co., Oblo. 

I!!HEP A RD'S CELEHltA'l'ED 
* � 6  S c r ew Cuttiug  Foo t  I Jn t b e .  
Foot and Power Lathes, Drill Presses, 
�l"���:,r;:,"ah�gs���d�i':�T�.:! 
�'l!\��.:'

g
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B L A KE ' S  STO N E  A N D  O R £  B R E A K E R  A N D  C R U S H E R . ! 
aJ'
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. 

For breakinl! hard and brittle substances to anY size. End.t)rsed by the le!"ilng Minl.nlf' S31 aa3. aS5 & 337 West Front' Stl'eet Mallllfactnl'JlI«, and Railroad corporations In the UniU!d .States and F�or�<:.�nE!!�ntsrtrle8. I � ... _ .  

• 

Cincinllllti Oblo ' Fir .. t " remium wherever exhibited, and hundredS of testinionlals of the .. fI} .... , c.�...., . , • 

Indispensable for making best MCA dam Ro"ds, Ballasting of RaIlroads, Crushing the hardest : 
(JENTENNJ AL AN D PARIS MEDALS Or��e S6�'i'i.��N�o:;.r::��erfbe �A���:=nlTY bythe Judges Of t the Awl

me
hr
lcan I�; I Mason's Friction Clutches and ElevatOrs. 

stltute Fair New York (''1ty, December, 1879. where It was exhibited in oompet tlon t our 0... " New and ImP!'QVed Patterns .. /orm of Crusher. Addl'ess BLAKE CR USHER CO., New Haven, Conn. l YOLNEY W. MASON &; co., Providence. iL l., U. S. A. 

© 1880 SCIENTIFIC AMERICAN, INC
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Inside PH6re� euett i n",ertion - - - 1 :'  cellt� It line. Rack Page, each in�ertion - - - 81.00 a line. (About eight words to a line.) 
/!'nqravings may head advertisements at the same rate 

per tine, by meaB'lJ.rement, as the letter press, Adver­
tisements must be received at publication ojJtce as early 
as Thursday morninq to apPear in next issue. 

JW" The publishers of this paper guarantee to adver­tisers a circulation of not less than 50,000 copies every weekly issue , 
FOR !liALE {)HEAP. 

Two 6 foot SHEAVES, for transmission of power by wire rope. New-never W�%. c!l'i}t�o.\'f¥�ra�d. Ill. 

MICROSCOPES, O PERA GLASSES, SPY Glasses, Spectacles. Thermometers, Barome­ters. Compa.ses. R. & J. BECK, Manufacturing Opticians, Philadelphia, Pa. Send fo>r Il,r,us:ruATED PUIC>;D CATALOGCE. 

Bli�!'S' 
B o i  l e r Cove r i  ngs. 
The Asbestos Steam Pipe and Boiler Coverings are the most durable, effective, and economical non-conducting 

���e���r��nf�ritii 25Tt�e� :e� ��::il��sa¥&��d �le a�[u�yg; charged for inferior co'Verin s. y-Note the address, send for samples, and be sure and get the genwlne, which is manufactured only by 

J'titut if i t �tUtri tan. 
The 1. L. Mott Iron Works. 

ss and 90 BEE K M A N  ST., Manufacturers of 
D EIllARES'l" S PATENT 

WATER C LOSETS . 
Simple In construction. perfect o�fIr:;�:r ������h�re�Y�u� way. 

Goar Moldin[ without PattorD8 

HARTFO R D  
STEAM BOILER 

Inspeotion & Insuranoe 
COMPANY.  

W. B. FRANKLIN,V. Pres' t .  J .  M .  ALLEN, Pres't. 
Stott's Gear Mouldiug Maehiues, J B PIERCE S ' • • , ec y. 

AIR COMPRESSORS & ROCK DRILLS. 6{)OLUMB'A Hl{)'I' {)LE. 
DELAMATER IRON WOR A practical road machine. Indorsed KS by the medical profession as the most , healthful of outdoor sports. Send 3 

Boiler Makers En"lne Builders cent stamp

, 

for 24'pRjl'e catalogue, with , �  , I price list and full mformation, or 10 
and Founders, cents for catalogue and copy of The BicIICiiw; World. 

FOOT OF lV. 1 3th ST., North River, NEW YORK. I THE POPE M'F'G CO., 
E S T  A B J, I S H  E D 1 S 4 1 • 

89 Summer Street, Boston, Mass. 

PORTER MAN U F'G C O .  
T h e  N ew  Econom i z e r, 

��rt��lr A��: gine with Re­tu rn  }i' l u e  Boiler in use. Send for cir­cular to POUTEU MFG. 
�c��:'���: ���I��� Qen. Agt .. 42 Cortland St., New York. 

FRIEDMANN'S PATENT INJ ECTOR, 
The best 

BOILER 
FEEDER 
In the world. 

Simple, Reliable, and Effective. 

40,000 IN ACTUAL USE. 
NATHAN 8:. DREYFUS, H .  W .  J O H N S  M ' F'C C O . ,  

8 ,.  Maiden I .. ane, New York, THE DRIVEN WELL Sole manufactUrers of  genuine Asbestos Liquid Paints, Town and County privileges for making Driv'en 

Sole Manufacturers, NE W YORK. 
Send for DeScriptive Catalogue. R�nr;e���iptive Price Lists free by mail. Wells. and s�lling Hcenses under the established AmerIcan Dr,v" n Well Patent, leased by the year 1'��R.:!p��,L:o:i\;H.?!r�le, WATCHMAN 'S IMPROVED to res

;
n::e ��i�':� R EWS &. B RO., ;.';:�i�\:�oa��;��i�f;'h��� ���: 

I 23:i BROADWAY NEW YORK ticularly adapted to Brewers, 
Time Detector, with �afety Lock Attachment. Send for , . Miners, and all classes of labor-
Circular to E. IMHAUSER. 212 Broadway. 1'. O. Box 2875, Th G PI M h' A ers . Send stamp for circular 
New York. Beware of buying infringing detectors. e eoree ace ac mary gency and prl.ce list. 

EY'S Has 1Kore Goo� POl'nts Illach"lnery of Every Uesc)·hltion . j CJft,i�m'.,',;·St?g.r.�o�
A

��s', U1 U • 121 Chambers and lOS Reade Streets, New York. ' , 

:;;........,�:"InI\ Does More and BetterWork, Hol ly's Improved Water Works, 
=== .... " TakeR Less Power, Direct Pumping Plan, Combines, with other advan­tages, over older systems. the following : 1. Secures by 

'fun any Hammer in the Wurid. c v���:res��'ie�s�g�: f�I��t;,�tr-:i�;;;n.suf.Pi;;,,f'?�o";1 
BRADLEY & COMPANY, B OYLE ICE MACHINE CO I ¥or malntenance , 4. Less cost for daIiy s!lPply by the . , I use of Holly's Improved Pu,!,plng Machmery. 5. Af-

_��==�=�!��!:'--_�S�Y�R�A�C�U�S�E�, N�.Y. 10 N. Jefferson St., Chicago, Ill. I fords the best lire pr.otection III th� world. 6 • •  Largely 
The best Ice and Refrigerating Machines of all sizes and I reduces insurance nsks and rrremiums. 7. Dlspenses 

1780 Centennial In dnstrial EXD asi tiOD. 1 880 for all purposes guaranteed. bend for circular. 
I i�Afl�
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NASHVILLE, TEN"KSSEE, Feb. 24, 1880. 
We announce to the Exhibitors and Visitors of the United States. that extensive and elaborate preparations �:���� b:c��\���:�:��nfe����i���� �ftI:rN���� rhe progress of a hundred yer.rs will be best lllusfrated by celebrating it with an exposition of all that tends to the happiness, prosperity, and welfare of our common country. We therefore call the attention of Manufacturers, Artists, SCientists, Educators. and the progressive men of the country to this feature of the celebration. which will be opened to the public on Friday. April 2S. 1880, at 7 o'clock P. M .. and continue day and mght. Sundays excepted. until the 29th dar. of May. 
A pplicatlons for space wIll be received and registered from this date. Articles received for exhibition until Thursday, April 22. 1R80. The bnlldings are new, commodius, and built expressly for this occasion. 

wfir;u�� :��'i,gftrg,\'[\�M �i-��t��hes diameter, and 
'l'he Agriculturai llue of shafting, 2!Jg lnches dtameter, will be same speed .as main Une. AmplEt power-no premiums offered-believIng that pr*���:ai'i:�!���go� :r�f��:f����:l£ftrg����r8all lines of railroads, and excursion rates for visitors and tourists. Correspondence solicited from all parts 01 the Union. Address Du. GEO. S. BLACKIE. Nashville, Tenn. 

----_._-----

ORGAN B E A T T Y  PIANO HOLty MANUFACTURING CO., Lockport, N. Y .  
JoiKW OBGANS s'StoP" a set Golden ']'ongue Reedllt.. e C 'ct's. i 
Knee Swells, Walnut Oa.e, w&rnt'd 8 years,Stool lr. .!Sook 8B8. T E L E P H 0 N E WprO,·crek�o.501 . mpaitl�d' New Pi_DOS. •• 43 to _eGo. � Newspapersent Free. ."., 
Addr ••• Daniel  F, Beatty, Waahington, New Jersey. Circulars fre,e. HOLOOMB & Co., Mallet Creek. Ohio. 

The Rodier Pate�ad�����}!2!ity�!��
e :

A &T ft t f' �X ,t==:\, practical laborsavingtool. ('uts 1\ � ( "" against the grain equally as weil l '9 i. • ' as with it. Can be adjusted in- t J � stantly to cut a coarse 01' fln6 \ '  shaving, and excels any double I Iron plane ever produced. Adq.ress I,AFLIN MANU- Small Tools of all kindS ; GEAR WHEELS, parts of FACTURING CO., North Elm Street, Westlleld, Mass. MODlIlLS, and materials of all kinds. Catalogues free. 
------�---- GOODNOW & WIGHTMAN. 176 Wash'n St., Boston. Mass. 
Pyrometers.. ���ns�hii�lQ§la�t�lp':;'� 
Boile�*'i€ys'W�rCij"ik'1;�f��o?11��A�:�rurer, 

149 Broadway, N. Y. 

THE PICTET 
A RTIFICIAL ICE COMPANY , Limited . 
Ice Machines to make from 00 pounds per bour to 50 tons per day, at 56 Cortlandt St., New York. P. O. Box 3083. 

Shafts, Pulleys, Han[ers, Etc. 
Full assortment In store for immediate delivery. 

WM. SELLERS & CO., 19 Liberty Street, New York. 

OR/SCOM & CO�­
�VAlVE REFITTIN G-MACH INE ,  

'<!..J-<->-P(HT SVI LLE, 
PA . 

[MARCH "1 3, 1880. 
THE TANITE CO. ,  

STROUDSBURG, PAt 
' E M E R Y  W H E E LS A N D  C R I N D E RS. LONDON-9 St. Andrews st., Holborn Viaduct, E. C. LlVERP00L-42 The Temple. Dale 8t, 

R O CK D R I L L l N �  M AC H I N ES 
A N D  

A I R  C O M P RESSO R S  
MAN U FA C T U R E D  BY BUR LE IGHROCKDR l l L  C O  
SE ND FOR PAMPHLET F I T C H B U R G  Nl I\S S .  

W M .  A. HARRIS, 
PROVIDENCE, R. I. (PA RK STREET), Six minutes walk West from station . HARHis_aCORti�serEoNGiNE 
With Harris' "atented Improvements, from 10 to 1 , 000 H. P. 

-�--- -.�-- ------ ----- . -�-.--.-.----

Orders respectfully solicited. H. SCHLARBAUM, Inventors' Modelmaker. 283 Broadway. New York. 

B R A S S A N D C O P P E R  T U B E S , I  
Lf'/' ( S E A M L E S S  EX 3 R A.. z E D d'V;) . 1 
���F\�� �_f'LTJ���Q,---_P �tjJ1:AD A ,  

TO STEAl U8ER8� 
Save Fuel and Money. 

Obtain regular speed, and prevent oxploslon by using 
iJEERLESS DAMPER REGULATOR, 
tbe greatest fuel.saving appliance ever Invented. Ad. 
justable to any pressure. In ordering menlion 
pre.sure. lIlus. catalogue sent on application. W" 
set it up and guarantee performance. Frice, $75.00. 

AMERICAN STEAM APPLIANCE (JO. - BoLk MANUFAOTURERS, � 
�8 and 15 Pa .. k BOtCl - NBW rOBE. 

BROWN'S pAT.SPL I T P Shans, Han�eps, . U lLEYS 
At low ]trices. Largest assortment. A. & F. 
BROWN, �1, �91 &; 61 Lewis St., New York. 

1 880. 1880. 1880 .  
�ht J titntifit �tUtd,an 

FOR 18S0. 
T HIRTY-FIFTH YEAR. 

VOLUME XLII. NEW SERIES. 
The publishers of the SCIENTIFIC AMERICAN beg 

to announce that on the Third day 01 January, 1880. a 
new volume was commenced. It will continue to be 
the aim of the pllbllshers to render the contents of the 
new volume as attractivp. and useful as any of it 
predecessors. 
Only $3.�0 a Year, inclnding postage. Wef'kly, 

52 Numbers a ·Year. : Do Your Own 
Printing. f ti E_ S K I N N E R L-; (, T A\ � O N A. R 't:  E N G I N E S � 

.. J. ...2 --� P O Fl TA B LE V:_':':, B O L L E R S  & G O \l E R N c n s  
Fm ::T Cu,s S & E c O N O M I C A L  SKi N N E R  & WO O C  ERi E  Pli. . 

-:::=- S E E I L. L U  5 T R AT E O  A D V ERT1 S E M  E N T  � 
I This widely circuluted and splendidly illustrated St I C t · 
paper is published weekly. Every number contains 81x-e e . as I n gs I te�n pages ot useful inform�t.ion, and a large number of 
orIginal engravIngs of new Inventions and discoveries 

From 1< to 15,000 lb. weight. true t,o patter& of uneq,ualed representing Engineering Works, steam Machinery. 
POWER SHEARS. STILES & PARKER PRESS CO., Middletown, Conn. 

B()(1AHDUf;' P.\'l'ENT UN IVEllHAL ECCEN-
Cruca;��� Wi.;L�-;��r <fn�':,��g �i1n8.:k��e��e���dc2h� O t 't E· Wh I C Corn and Cob, Tobacco, 'SnUff, Sugar, Salts, Roots, e rOi . mery ee 0 Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 

. .  �[;';' ��� ;:�\:veb����r I�\S�ro::S�e bti]���r�gml��: Best wheels for Iron and Metal Workers' use. Wnte JOHN W. THOMSON, successor to JAMES BO(}AR-
lfe�:s.<;'��!fuo����tf�';,ieJl��fu���s����; �r:o� \ DUS, corner of White and Elm Sts., New York. 
B'lf.���P���giIgirer a second grade of h low priced " Th 1876 I · t " wheels," as my customers Bay OUR regular grades are e . nu ec 0 r the most economical IN USE. • 

BOILER COVERINGS. Plastic Cement and Hair Felt. with or without the 
Patent " A I R S P A C  E ' , Method. 

ASBESTOS MATERIALS, 
Made from pure Italian Asbestos. in: ,bel'. mill board).. and round packlng. THE CHAI,lll ERS-SPENCE uO., 40 John Street, l.ad Foot of E. 9th Street, New York. 

Simple, Durable, and Reliable. Requires no special valves. Send for Illustrated circular. 
Will . SELLERS & CO., Phila. 

PHOSPHOR-BRONZE, 
I AtJKl\'OlfLEDGEJ) to be the BEST METAL for 

I BEARINGS, 

HYDRAULIG 

GOg Wheels, 
SLIDES, 

CYLINDERS, VALVES, 
Pnmp Rods, 'PJfic,;firn- ��e'BOLTS, ETC. 

The New York Ice Machine Company Pamphlets and Ilarticulars on application to 

Low pr�8��IT;�THi';:r�TAKb�;)J�tl�I�;'ystem: The PhosDhor-BronzB Smeltinl Co . , Limited ,  
Advantages over other Mnchines. 2038 Washington Ave., Phila. , Pat Makes 25 per cent. more Ice, Uses only � water of con­densation. No Pressure at rest. Pressure in running, 

M:.°'Wg�ct�;�f;:������gE':� f�t:n"da':.���lnllamma-
Sole Manufacturers of Phosphof"Bronze iu the U. S. 

:�.l'�r.Jij �':.'[.�:;,r:M���bs��tJj' n�w ru��':.� tl:"��: New I�ventions, ��velties in Mechanics. Manufactures, 
Its superiority over all other Steel Castings. Send for Chemlstry, ElectrlClty, Telegraphy, Photography, Archi-
circular and price list. tecture. Agriculture, Horticulture, Natural History. etc. CHESTER STEEL CASTINGS CO.,407Hbrary St., Phila, Pa. All Classes of Rellilers lind in THE SCIENTIFIC 

Leffel Water Wheels, 
With recent improvements. 

Prices Greatly Reduced. 
8000 in successful operation. 

PINE NEW r AlilrIlLE'r FOll lS79 
Sent free to those :-" '�-�""�" 

James Leffel & Co" 
Springfield, O. 

110 Liberty St. , N. Y. City. 

The attention of Architects, Engineers; and Builders Is called to th';,¥�bt'�\YiiXl,rI'i:j{��,:rOUght , 
It is believed that, were owners fully aware of the small di1ference in cost which now exists between iron and wood. the former, in many cases, would be adopted, thereby savin!!, iln8tln'ance and avoiding all rlsk of inter-��tt ��o=��I'}��i�h'l.':te�ge A�h�t:cd���gi����: and Builders, on application. 

AMERICAN a popular re8W1M of the best scientillc 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 knomtedge and progress In 
every community where it circulates. 

Terms of SnbscriPtion.-One copy of THE SOIEN­
TIFIC AMERICAN will be sent for oile lIear�52 numbers­
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of tbl'ee (lollars and t,,-enty 
cents by the publishers ; six months, $1.60 ; three 
months, $1.00, 

Clabs.-One extra copy of THE SOIENTtFIC AMERI­CAN will be supplied gratiS jor every club oj j!1Je subscribers 
at $;3,20 each ; additional copies at same proportionate 
rate. Po�tage prepaid. 

One copy of THE SCIENTtFIO AMERIOAN and one copy 
of THE SOIE"TtFIO AMERICAN SUPPLEMENT will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of Beven dollars by 
the publishers. 

The safest way to remit is by Postal Or�r. Draft, or 
Express. Money 'carefully placed inside of envelopes, 
securely sealed, and cOlTectly addressed, seldom goes 
astray. but is at the sender's risk. Addres. aU letters 
and make all orders, drafts, etc. ,  payable to 

M U N N  &. CO.,  
37 P a r k  Row, New York. 

To Foreign Snbscl'ibers.-Under the facilities of 
the Postal Union, the SCIENTIFIO AMERICAN is now sent 
by post dIrect from NewYork,with regularity, to sub.crib­
ere in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, German), 
Russia, and all other European States ; Japan, Brazil, 
MexiCO, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SCIENTIFIC AMERICAN. 1 year ; $9, gold. for 
both SCIENTtFH! AMERICAN and SUPPI,EMENT for 1 
year. This includes postage, which we pay. Remit bJ 
postal order or draft to order of Munn & Co., 37 Park 
Row, New York. 

THE " Scientillc American " is printed WIth CHAS. 
ENEU JOHNSON & CO. 's INK. Tenth and Lom­

bard Sts., Philadelphia, and 50 Gold St., New Y0rk. 

© 1880 SCIENTIFIC AMERICAN, INC




