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LONDON, BERRY It ORTON'S BAND SAW KILL. evitable . but in some parts of the country the men have en- to thl' control of an electro-magnet, which magnet refiects 
the strength or weakness of the current, so as to regulate the 
distance between the points of the carbon electrodes. It has 
been found necessary to provide a second wire to take the 
return current, so that the firllt cost of the light is somewhat 
large, but the working expense is very small. In addition 
to this use of the electric current as a source of light. Sir 
W. Armstrong intends to avail himself of the power thus 
brought into his house by applying it to several domestic 
purposes. Thi3 is to be accomplished by means of an elec­
tric engine situated in or ncar the house, and receiving the 
current transmitted from the machine at the lake outfall. 
In this way Sir 'William will be able to make a more con­
stant use of what may be termed his electrical" plant," and 
thus may look forward to a satisfactory result in an economi­
cal respect. This example of the conversion and transmission 
of power will be viewed with great interest, the distance of a 
mile and a half being sufficient to indicate a much more ex­
tended sphere of action for the electric current than has 
hitherto been found practicable. 

Our engraving represents one of the patent band saw mills deavored to hold out against the reductions. 
made by Messrs . London, Berry & Orton, of Philadelphia, 4 , • , • 
Pa. A NEW CAR!'ENTER'S PLANE. 

The general construction of this mill will be readily un­
derstood from the engraving. The working parts arc all 
mounted on a single cast iron bed plate, so that the whole 
mm, down to the carriage driving pinion . is complete and 
self-contained. The driving belt is governcd by an "idler" 
pulley , which, together with the fced works, is arranged so 
that the operator, without moving from his position, can 
stop or start the mill, change the feed instantly from 0 to 50 
feet per minute, or change the direction of the log carriage. 

These mills are built in various sizes to suit the special 
needs of users, the largest being capable of sawing logs 
eight feet in diameter. This machine appears to possess as 
great advantages over the circular saw milis as the latter have 
over the ordinary reciprocat ing saw mill. The kerf made by 
the band saw is but 1-16th instead of 5-16ths inch, as in the 
case of the ordinary circular saw. The employment of saws 
of this thickness effects a considerable saving in lumber, 
and also in the power requ ired to drive the mill. 

Further information may be obtained from London, Berry 
& Orton, successors to Richards, London & Kelley, Twenty­
second street, above Arch, Philadelphia, Pa. 

4 .1 •• 
Trade Depression In England. 

While our manufacturers are mostly busy, and works that 
have been idle for some time are brUShing up, with the in­
tention of early starting their machinery, ollr English con­
temporaries tell a sad talc about their home industries. 

Taken all round, says the British Trade JOllrnal, there 
appears to be no improvement in the prospects of trade. Cot­
ton mills, ironworks, collieries, and manufactories of all klnds 
are nearly all working shorter hours, and not a few have 
stopped entirely. Cotton goods arc reported to have been 
sold lately at lower prices than have ever been known before. 
The same might almost be said w ith regard to iron. Under 
tbese circumRtances a reduction of wages has been a matter 
of sheer necessity on the part of the ma�ters. Not infre­
quently it has been that employers have had to study not 
how to retain a profit., but how to minimize a loss. Gener· 
al1y spea�ing the laboring c1as�e� ha '-e submitted to the in-
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The accompanying engraving shows a new adjusting de­
vice for plane bits or irons, recently patented by Mr. L. 
Bailey, of Hartford, Conn. It is especially designed for 
metallic planes, and consists in a stud which supports the 
bit, and is adjustable in a socket that is cast with the body 
of the plane. A differential screw passes through this stud, 
and engages a nut having a pin or stud projecting from one 

BAILEY'S PLANE. 

.. I. I. 
Toll and be Happy. 

The Christian at Work thinks Ruskin never Raid a truer 
thing than this: "If you want knowledge, you must toil 
for it ; if food, you must toil for it; and if pleasure, you 
must toil for it." Toil is the law. Pleasure comes throiIglr 

of its sides, which may be inserted in any of the several toil, and not by self-indulgence and indolence. When one 
holes in the bit. The differential �crew has a jointed handle gets to love work his life is a happy one. Said a poor man 
which answers the purpose of a lever. by means of which the in Brooklyn, the other day, with a family of eleven to pro-
bit may be nicely adjusted . vide for: "If I were worth a million dollars, I should not 

• '. .. wish to do much different than I do now every day, work-
A. Practical A.ppllcatlon oC the Electric Current. ing hour after hour. I love it a thousand times better than 

A very important application of the electric current, says I to rest." He has for nearly half a century been surrounded 
the British Trade Journal, is now being carried out by Sir by workers, and has caught the spirit of industry. He loves 
William Armstrong on his estate. A volume of water de- I his work better than food or sleep. He is happy who has 
scending at the outfall of II Northumberland lake has been conquered laziness, once and forever. 
utilized by the interposition of a turbine. by means of which .. , • , • 
the requisite revolutions are given to a dynamo electric ma- A YOUNG man who gets a subordinate situat ion sometimes 
chine. The electric current thus generated is conveyed thinks it not necessary for him to give it much attention. 
through a stout copper wire to the private residence of Sir He w i ll wait until he gets a place of responsibil ity, and then 
William at Cragside-a distance of about a mile and a half. he will show people what he can do. This is a very great 
The current is there conducted through a lamp, in which the mistake. Whatever his situation may be, he should master 
regularity of the light is maintained by clockwork, subject it in all its details, and perform all its duties faithfully. 

LONDON, BERRY & ORTON'S BAND SAW MILL. 
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leftutifie �mtrieau. [JANUARY 4, 1879. 
CONFISCATION OF AlIIERICAN PATENTS. I issued are at once worthless and a hinderance to th e progres 

Hitherto one of the special features, and, we believe, spe· of the arts. How large is that percentage? There are In 
cial merits, of the American patent system has been the I force to·day, say, 100,000 patents; we believe that the actual 
issuing of patents for invention without restriction or draw· number is even greater than that. How many 01 them are a 
bac� in the way of after c�rge� or c?n�itions. An invent�r I s?urce of "annoyance" through patent litigations and tM 
apphes for a patent, and, If hiS cla!m IS good, the patent IS lIke? To say one per cent WOUld be a gross exaggeration, 
granted; and there the matter rests for the allotted term of i and certainly not more than halt ot these WOUld have falJen 
years. The patentee can sell or transfer his right the same I under the exterminating influence ot the proposed rule han 
as other property. He is not obliged to develop the inven- . it been in operation. 
tion commerciaIly, nor to pay any more fees. If through I Accordingly, to get rid of a few patents, alleged to be mis· 
disinclination or inability the patent is not used, the right to chievous, it is proposed to subject the entire class of future 
use it is not forfeited. Of course the presumption is that! patentees to penalties at once uncalled for and unjust. Grant 
the great mass of patents, if workable, will be worked, and i all that is charged against the" worthless" patents, so called ; 
the country will begin to profit thereby without delay.. If I to get rid of them by such means would be paying altogether 
not, the life of the patent soon expires, and the invention too much for the whIstle. 
falls into the common stock of knowledge, to be used or 
neglected as its value may determine. 

'4 ,., .. 
AllERICAN mSTORY OF THE ELECTRIC LIGHT • Our readers are aware that in the proposed amendment of 

the patent law (Senate Bill 300, section xi.) an attempt is In a recent address before the Academy of Sciences, in 
made to abolish this feature of the law. The reasuns for so this city, Professor Charles A. Seeley read a letter from 
doing are succinctly stated in the report of the Patent Com. Professor Moses G. Farmer, of Boston, in which be says 
mittee submitted to the Senate March 8. We quote: that as early as 1859 he lighted up a house in Salem, Mass., 

" One inconvenience of the enormous increase in the num- by means ot the subdivision of the electric light. Instead 
ber of patents granted is that many of them are for things of using the dynamo· electric macbine, he used a battery, 
of inconsiderable practical utility. Such patents are not and consequently, the cost of the light produced exceeded 
merely useless, they stand in the way of every future in- that obtamed from gas. It is a singular fact in conjunction 
ventor who may wish to make an advantageous use of some with this that, according to Profesgor Farmer, the lights 
little feature which forms an incidental part of them. There thus obtained were turned on or off by means of platinum 
are really obstructive patents; the thing they describe is use- wires attached to buttons. For nearly a year, the professor 
less in itself; they do not disclose an invention which will alleges, the house in Salem was thus lighted, and that the 
be so valuable when the practical difficulties of applying it fact is well known by the residents of Salem, and scientific 
have been overcome as to lead any one to spend time and men who visited the place from other towns and gazed with 
money in the endeavor to overcome them; they lie dead and wonder at the extraordinary brilliancy of the light. Pro­
useless, practically abandoned as worthless by their owners. fessor Seeley maintains that although the light generated 
Such patents have no reason for existence, for they neither by Professor Farmer by a battery was ascertained to be ex­
constitute nor create any progress in the useful arts. Some· pensive, now that Siemens, Wallace, and Gramme dynamo. 
thing can be done in instituting a better examination when electrical machines have been so much improved, the light 
they are granted, but not much, for attempts at the outset to can be generated for but a trifle of the cost of carbureted 
judge of the degree of future usefulness are found by ex· hydrogen gas. 
perience to lead to fatal mistakes. The examination must "No doubt," Professor Seeley said, "you think it strange 
be confined to the question of' novelty. that one electrician says he gets but 300 candle power per 

" Section 11 undertakes to extinguish these worthless pa. horse power from a dynamo·electric machine, While an· 

tents, by requiring the payment of a fee of $50 when the other says he gets 600 candle power per horse power. Pro­
patent is about four and one half years old, and $100 when bably both averments are correct. The trouble is that one 

Contents. it is about nine and one half years old. The sums are large is further advanced in the science than the other. The 
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TABLE OF CONTENTS OF cause it is small? I to a fact of infinite importance which is lost sight of by 

THE SCIENTIFIC AlrIERICAN SUPPLEDNT How can a patent, or the idea which it covers, be justly. those who consider the power of America to enter into com-
No. 157.. caIled worthless and at the same time desirable to another? I petition with England. "They look simply to the N ortQern 

For the Week endln& Jauuary .t. 18'2'9. A.'s patent is undeveloped and worthless. Why? Because mills, but there is a cotton industry growing up in the 
Price 10 cents. For sale by all newsdealers. B. wants to use it! "It is naught, it is naught," saith the Southern States. It is only equal at present to one tenth of 

1. ENGINEERING AND MECBANICS.-Arteshn Wells. The artesian buyer." Shall the government, therefore, agree with him to 1 tbe entire United States cotton industry; but the Southern 
wells of Ran FranCiSCO, their depth, strata passeJ through. yield of tte detriment of the owner? manufacturers claim to have advantage over the Northern 
water, etc. The general theory of artesian wells. Two prollies of tbe If d d water bearing.trata of San Franclsco.-The South Pacillc Co".t null- a patent rcally lies" dea an useless, practically aban. manufacturers. They have an abundant supply of water. 
way.-The Eddystone Lighthouse, with page lIIustration from the cele- doned as worthless" by its owner, will it be killed any which is available all tbe year round, instead of being sub· 
brated painting by Turner. deader by legislative cnactment? A patent that is dead ject to interruption in the winter owing to frost. They 

II. TECHNOLOGY.-The Carr Disintegrating Flour Mill. with 2 ellJP'Bv- throu!!h inherent worthle�sness is as incompetent of harm as have cotton close to their doers; they have a more favorable 
Ings.-Hlstory of the American Lead Pencil Manufacture. � 

Inks. Reclpes'for several varieties of black Ink. for black writing any other worthless bit of paper. If it has life enough to climate, and they have equally good ports of shipment, and 
lIuld. green. blue, brilliant red. carmine. Violet copying. white. and be an object of desire t;) anybody, there is no reason why they can compete with their rivals. If, then, the Northern 
three kinds of Indelible Inks. carbon Ink, Indian Ink. Japan Ink. and h Id  b I Id f l ' '1 f Ink powder. Gold and sllnr Ink •. Ink for marking packages, purpl� t e wou . c user s IOU not pay or t lC prtVI ege 0 own· mills are already entering into competition with us, and the 
marklnll Ink. black and blue sympathetic Inks, drawing Ink. Ind.,.. ing or using it. There is no danger that he will pay more Southern manufacturers can compete successfully with the 
structlble Ink •• hoemakers' Ink. Colored stencil ink, Ink ior zlno ",b- than he thinks it is really worth to him. Northern manufacturers, what is the prospect for us? The 
lets. Permanent Ink for writing In relief on zlno. To write on silver 
with a black that will never go Olf. To prevent Ink from SOuring. Ink But, it is argued, it is desirable to get out of the way position likely to be assumed by the Southern States is a 

eraser. patents that are worthless and yet may be reissued and so matter of infinite importance to us." 
American Dairy Progress. By J. R. DODGE. become troublesome. Will the reissue of a patent on an • � ••• 

III 
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UNIVERSAL EXillBITION OF 1878.-Parlan Ware,l inherently worthless invention give it force and vitality? WILLIAlI H. RULOFSON. 

IV. CHEMISTRY AND METALLURG"f .-The Direct Process of Making It sometimes, indeed quite frequently, happens that an in· Mr. William H. Rulofson, the photographer of San Fran-
Wrougbt Iron and Stee\. A paper read I)efore the Franklin Institute. vention is "practieaIly " worthless for many years, not cisco, Cal., met with sudden death in that city on the 2d of 
By CHA RLF.S M. \}tTPUY. C. E. How to obtain Iron of high value for through its own demerit, but because the inventor foreruns 
steel. Deoxidizing Iron by 113thraclte coal dust. Good tool steel November last, by accidentally falling from the roof of a new 

made by a direct process. The economical utilizing of "blue billy." his time. Financial success implies an immediate demand, building of which he was proprietor. His age was 52 years. 
or the refuse ore from sulphur extraction. Phosphorus almo.t en- which does not always exist for an invention that is radically His decease has cast a deep gloom over a large circle of de. 
tlrely elimlnated. Economy In labor. A valuable practical descrlp- novel and valuable. The invention, even when unprofitable, tlon. voted admirers and friends. lIe was a man of rare activity, 

V. ELECTRICITY, LIGHT. HEAT. ETC.-Tbe Werdermann ElectriC may greatly hasten the social or industrial changes which in enthusiasm, and capacity. He was president of the Na-
Light. 9I1gures.-Report of Sounds by ElectriCity. after years will make it a great public benefit and also a tional Photographic Association, and enjoyed the highest 

Electric Lamps. Formation of the electric light. The Duboscq, the source of profit to the owner. Shall we, therefore, punish the 
Serrln, the Slemens.Halske. Archerean's, Browning's. and tbe Lontln esteem of the members. His practical sagacity and strong 
and Mersanne electric lamps. Raplef's. Regnier's, and Jablochkoll"s inventor by confiscating his property because he invented too common sense made him a most useful and prominent man 
lights. The Wl\Uacc-Farmer lamp. and Werdermann's light. The soon? In how many cases is the inventor urged on by the in the community', while his genial, kindly disposition 
action and distinguishing characteristics of each lamp explalned - h f l ' I d . h . t th 
Forces In the Telephone.-A Story of SClence.-The Absorption and ope 0 u hmate y e ucatmg t e commuDlty up 0 e use greatly endeared him to all who enjoyed his acquaintance. 
Repulsion of the Chemical Rays by Colored Carbon Snrfaces.-Physl· of his invention, though the immediate prospect is black He leaves a wife and ten children. 
cal Society. London. Interferance Bands. Edison's Inventions. The enough, and so is encouraged to make and develop his in- '4 , • , .. 
electric IIght.-Physlcal Properties of the Atmospheres. A I rt '  R II D I I 

VI. NATURAL HISTORY. GEOLOGY, ETC.-The Chameleon; How It 
vention to his own cost through many years? Take away n IDpO all a D"ay ec s on. 

Changes Color. with 4 ligures. Insect Funld. the assurance that his patent once gained will hold his right The United States Supreme Court has decided that the 
VII. MEDICINE AND HYGIENE.-Lecture on Hygiene. Delivered at St. until the community grows up to the appreciation of it, and Stevens car brake is not an infringement on the Tanner 

Bartholomew'S Tlospltal. London. By REGINALD SOUTHEY. M.D. you take away one of the strongest inducements to invent. patent. This reverses the decision of the United States Cir· 
Poisonous Infecting Principle as the Determining Cause. of Disease. "E 'fI d' b f d "  th ' t CUI't Court for the Northern District of Illinois, in the case 
ZymotiC Diseases. DllI'erence In the Development of tl1e two Dis- ven I Ie e ore my rewar comes, e mven or says, 
ea..es. "the patent will remain as a legacy to my family." Very of Sayler VB. The Chicago and Northw(stern Railway 

VIII ARCHA!:OLOGY -Remarkable DII\.coverle8 I", Rome. Excavation often it is all he can hope to leave them. Company. The decision is based entirely on the question 
uf the Palatine Hill. The Ruins of tbe City of Romulns broullht to There is another way of looking at this question. of infringement, the validity of the patent not being passed 
Ught. Ruins of the Temple of Jupiter Stator. The Temple of Vesta. 
ete. Recent A88yr\an DillCoveries. 4 ligures. Suppose it true that a certain percentage of the patents upon. 
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A IICIEBTIFIC IliVENTION WANTED. I about $9 pe;�on. The cost of its mining and milling ranges r THE BRODIliG OF EELS. 

The microphone has been successfully employed in Italy from $2.50 to $3.50 per ton, showing a profit of about The mystery which has h itherto attended the propagation 
in studying volcanic and earthquake noises. In some experi· $1,000 a day. The October run was $52,000, and expenses I of eels has at last bl:en cleal1ld up by the discovery of ripe 
ments made at Vicenza the telephone emitted sounds which $16,000. There could be no better evidence of good min- ovaries by Professor Baird, and more recently Professor 
only could be attributed to subterranean agitations. Accord- ing management than the profitable working of a $9 ore; . Packard's discovery of a male eel. Professor Baird's ob­
ingly Professor de Rossi, of Rome, determined to make some and those who have grown despondent over their poor mines servation was made last year, but it was not confirmed until 
further cxperiments in an underground observatory of his may now take courage. Indeed, we learn that already many Mr. Eugene G. Blackford pointed out the ovaries to fisher­
own at Rocca di Papa, situated on the Alban hills, on the idle mines are resuming work. men, fish dealers, and others, about Fulton Market a little 
edge of the crater of an extinct volcano. A special micro- How profitable some of these long idle properties have be- while ago. Curiously the charged ovaries have been in plain 
phone, capable of being attached firmly to the rocks so as to I come since reopened is shown in Colorado in the cases of the sight from the first, the minuteness of the eggs causing their 
feel any motion there might be, was carried down with great California and its western extension, the Hidden Treasure. character to be unsuspected. "Oh, yes; that is what we 
care into the observatory, and the reality of the mysterious The latter has yielded nearly or quite $180,000 since last Feb- call eel fat; it is always plenty at this time of the year," said 
noises was soon demonstrated. Though uncertain as to their ruary, with a profit of late of from $10,000 to $16,030 per the fishermen, when their attention was called to the egg 
causes, Prof essor de Rossi was soon able to divide the noises month; and the California is gradually bccoming equally pro- mass. After showing the ovaries to bis eel dressers, Mr. 
into three classes, which he calls rumblings, muskctry re- fitable, although not sufficiently opened yet to permit of the Blackford directed them to watch for any departure from 
ports, and metallic or bell-like sounds. He also discovered yield that can bc relied on in thc coming winter and spring. the usual appearance-thus far without success. The ques­
that the sounds were periodical at intervals of an hour, or The Mayflower and Lafayette mines, owned in New York city, tion of the eel's sexuality bas been set at rest, however. by 
half an hour, or even smaller fractions. are being developed steadily, and show ore in all the shafts Professor Packard's discovery. .The male eel appears to be 

On the night of the 22d of September, at the hour when as well as in the tunnel. Rich strikes were lately made in I very rare. The ovaries of an eel weighing six pounds were 
the explosions of Vesuvius and its eruptive cone were most both veins, and the production will be large and regular as! examined recently by Mr. Frederick Mather, who found the 
vigorous, the microphone on the Latin hills was in the soon as the requisite developments are effected. The last eggs to average i"J of an inch in diameter. Mr. Mather then 
greatest agitation. On the following days the same sounds body of ore opened mills 217 ounces of silver. proceeded to estimate the Dumber of eggs contained in the 
continued, following more or less exactly the course of the On the north shore of Lake Superior free gold tellurides, eel, which was done by carefully subdividing the mass until 
eruption of Vesuvius. Wishing to complete \lis evidence, with copper pyrites, are reported as occurring in large veins, a quantity which could be counted was obtained, and then 
Professor de Rossi determined to carry his microphone to a never assaying less than $50 per ton. The Victoria mine, the number of eggs was multiplied by the number of divi­
place where there was no doubt of being on ground vibrat- near the Sault Ste. M.arie, has developed some fine ore, run- sions. The mass was halved, quartered, etc. , 17 times, 
ing from inner causes-to the side of Vesuvius and the SOl- I ning 165 ounces of silver and 25 to 65 per cent of lead. making the last section 1-131,072 of tbe whole. To avoid 
fatara of Pozzuoli. Professor Palmieri n"ot only put at Pro- The approach of winter threatens no relaxation of mining error, this was done three times, giving the first time 68 eggs, 
fessor de RoSSI's disposal his observatory, but did all in his enterprise in any direction, and with scarce an exception the or 8,912,896 in the whole. The second trial gave 77 eggs, or 
power to m�ke the experiment a fair one, himself watching prospects are better than ever before. a total of 10,092,544, wbile the third yielded 71 eggs, which 
at the outer door to prevent all intrusion or accidental noises. .. f �� • 

sbowed the mass to contain 9,306,112. 
They wished here to establish the eonnection between the • 

ALL S. . . Considering the minuteness of the eggs, these different re-
motions of the seismograph and the sounds communicated In one of our !orC1gn exchan�es we find a ?escrlPtIon of suIts are remarkably near each other, and Mr. Mather fixes 
by the microphone. To ascertain this, one of the assistants some .very�autlful alloys, apphca?le as substItu�es. for gold t tbe numbers contained in this individual fish at 9,000,000, 
of the observatory stood over the seismograph to mark the and Silver. In the manufacture of Jewelry and .slmIlar pur- 'which, when we consider that each of the ovaries was nearly 
motions with signs previously agreed upon, to record the poses, w�ICh have been produced by :Messrs. Melffren & Co., a foot in length, and about a hal f inch in diameter at the 
agitation preceding a shock, the actual shock itself, and of Marseilles. . thickest part, does not seem to be at all exaggerated. 
whether the motion was undulatory or perpendicular. At To make. an alloy .havIng the color and appe�rance o� gold, .. f . , • 
the same time the sounds of the microphone were noted, and they place �n a ?r�Clble copper a.s pure as pOSSible, platmum, 

SANITARY USES OF G'UNPOWDER. 
found to correspond exactly with the motions of the scismo- and tungstlC aCid In the proportIOns below . stated, and when 
graph, and each different motion corresponded to a different I the metals ar? complet�ly melted they �h.r and granulate A correspondent writes us from the Sandwich Islands say­

sound. In this way it was possible to ascertain the valuc of them by runmng them mto water contammg 500 grammes ing that during a long life spent in tropical fever districts he 

th differ nt sounds which had naturally been impossible at of slaked lime and 500 grammes of carbonate of potash for has been able to escape infection and miasma by the use of 
e e , b' t f t Th' . t d' I d '  gunpOWder, supplemented by a few simple precautions Rocca di Papa; and it appeared that the perpendicular mo- every cu IC me er 0 wa er. . IS mix ure, . IS80 ve In 

tion corresponded to the musketry reports and the undula- water, has the property of rendermg the alioy stIll purer. against sudden changes of temperature, sunstroke, bad water, , Th th II t til l t d  t I d 't I ft and tbe like. He uses no water that has not been boiled and tory to the rumblings; while very often there was an uncer- . ey en co .ec e �ranu a e me a ,  r� I , ane .a er 
tain sound, as had been noticed at Rocca di Papa. havmg re�e1ted m a cr�CIble, t�ey add a ce�aIn quantity of afterwards kept from air contact; but his main reliance is 

Even more significant results were obtained by observations �ne gold In the prop.ortlOns herema!ter speCified. An alloy upon the practice of burning a thimbleful of gunpowder in 
S thu roduced whlcll when run Into Ingots presents the his bedroom and very small qU:lntities in his trunk, ward-

at the Solfatara of Pozzlloli. It was evident both at Vesu- I s p . " 
50 ' • 

vius and at the Solfatara that the microphone was register- appearance of red gold of the standard T7(Jij(), and to WhICh robe, ctc., so as to keep his clothes in an atmosphere feebly 

ing shocks of earthquake otherwise imperceptible ' and as may be applied the name of " aphthite " or unalterable. chargcd with gunpowder gas. In Madagascar, Reunion, 

the same sounds had been observed by Professor :M:oce�igo They can change the color of the alloy by varying the pro- Mauritius, the East Coast of Tropic Africa, and other fever­

at Vicenza and Armellinl at Rome. there can be no Ion er portions of the different metals. As flux they use boric acid, smit�en lands. he �s found su?h si.mple means a sure pre-

d b· f h '  f ' " ' b '  
g I nitrate of soda and chloride of sodium previously melted ventlve of epidemIC and endelDlc diseases, and has thereby any ou t o t e eXistence 0 mlCroselsmlC VI rations of the ' • 

f b h h h'l h' fl '  h h d· d b·B II' d . . d b P together in equal propo rtions The proportion of flux to been 0 ten lOug t to t e p I osop IC re ectlOn t at gun-cart as Iscovere y erte I an mamtame v rofessor . 
I d ' d . d '  h "  d d b ' f b . 

d . • be employed i3 25 grammes per kilogramme of the alloy. pow er IS estIne to Invert t e aim mten e y ItS a nca-e ROSSI. . It' What is now wanted in the application of tbe microphoD() The proportions they employ, by preference, for producmg Ion. 
to meteorology is to obtain an instrument which will mark an alloy of red gold color are: Copper, 800 grammes; plnti- .. f.'. 

lIAIR ON THE IIUSX TlJB.TLE. num, 25; tungstic acid, 10; and gold, 170 grammes. automatically all the variety of sounds which the microphone 'fhe lloy used in imitation of silver consists of iron 65 Mr. Carl F. Gunther says that he has observed on the com· 
conveys to us; and this will be the much desired" panscis- parts; :ickel, 23 parts; tungsten, 4 parts; aluminurr:, 5 I mon musk turtl� (Test. mosclw,ta) � growtb of hair similar 
mograph," which will show the number, form, and every parts; and copper, 5 parts. The iron and tungsten arc. to that of the hairY turtle figured In a recent ?umber of the 
variety of the vibrations of the earth. melted together and thcn granulated, as in the case of tbe I 

SCIENTIF�C AMERICA:'. On a young one, which he caught 

J/lIli�: �';;ES. previous alloy, except that in this instance the water into! las� fall, In a swamp m .W:estc�ester County,. N. Y., the �ne 
which the mixture is run contains one kilo"'ramme of hairs could be readily dlstmgmshed by the aid of a magmfy-

Notwithstanding the incorporation in San Francisco, in slaked lime and one of carbonate of potash" 
per cubic I ing g�ass. It sometimes happcns that a semblance of hair i­

the pa.�t two weeks, of twenty miuing companies with an meter. II ness I� produced by �e�eta�le growths on the. shells of these 
aggregate capital of over $2oo,000,000-a significant in- The nickel, copper, and aluminum are also melted to. I sluggish creatures hVIng I� swamps. POSSibly our corre­
dication of the spirit still existing there-the legitimate min- gether and granulated by running into water containing the I spondent may have been misled by such an appearance. 
ing interests of California and Nevada continue to improve ... . , • 

same proportions of lime and potash. Care should be taken and invite attention, and quite a number of mines are spoken during the melting to cover the metals contained in the two· THE CONSTITUTION OF IIATTER Ili THE GASEOUS of as paying well. under proper management, with ores crucibles with a flux composed of one part of boric acid to II STATE. averaging only from $20 to $30 per ton. Among other re-
t . th t t h'l tl I' one part of nitrate of potash or niter. The development of the kinetic theory of gases covers P
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ng onf I In the crucible containing the aluminum and copper they an enormous advance toward the solution of the I!.'reat e wes Sl e 0 0 lC U ,  111 are WI a ew s ro es 0 . . . I • • -

a pick an 8 inch vein of white quartz, almost filled with solid· place a lu�p of sO�IUm of about two grammes In w:mght I problem .of the constitutIOn o� matter-a subject, withal, of 
Id d th t th I d �40 000 t·· I when treatmg five kllogrammes of the three metals (DIckel, . extrema Importance just at thiS time in view of Mr. Lock-go , an a e samp es assaye over"', per on m ! .  

'd ' · .. 
Id  d �1 500" 1 Th fi d' f hI d 1 

I copper, and alummum) together to prevent OXI atlOn of yer's reported resolutIOn of the problem. Whether all matter go an "', m Sl vcr. e n IU'" 0 suc Ian samp es . . . . t I d 't h t h t f" b d'ffi It the alummum, and they also add charcoal to prevent oXI-
1 

is proved to be fundamentally one, as Mr. Lockyer asserts, IS no unusua , an I· as no ere 0 ore een very 1 cu . . . . 
to "get up" companies on them, but there are many unfor- datIon of the copp�r. . . .  or of several lr.reducl�le elements, �s chemists have b�lieved 
t t h h t b I· tb t tl "h d 1 "  Before granulatmg the metal m each cruCIble, It should hitherto, the dlscovenes made dunng recent years With re-una es w 0 ave reason 0 e leve a Ie an samp es . , . . . . . 

t ·  d Id th II th t f tl ' be well stIrred With a tire-clay stIrrer. gard to the constitutIOn of gases wIll mark an era not only con ame more go an a e res 0 Ie mme. d . d . h f . " . 
Th St d d M· f B d' D

' t . t h d tl ' The granulated metals are ne , as m t e o�r case, in the history of chemistry, but m the wider history of e an ar me, 0 0 Ie IS riC , as ma e a mon 1 s • . . . 
h' t f �87 400 N t d h ft then melted together m the same crUCible m the proportIOns human effort to penetrate the secrets of nature. S
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arc above indicated, and well stirred, after which the alloy is A masterly review of what has been done of late years in emg vigorous y pus e , an every llng IS 00 mg we . 

In San Bernadiuo county the finding of a rich ledge of run into ingots. this direction will be found in the SCIENTIFIC AMERICAN 

tin ore is reported many specimens of tl .' 40 
The alloy tbus obtained, to which may be given the name SUPPLEMENT (No. 156), from the hand of Professor Charles 

t f t· R
'
· h d t . d' 

Ie �re as
f
sa)

h
lUg of" sideraphthite "  (or unchangeable iron), presents the Adolphe Wurtz of the Ecole de Medecine, at Paris. No-per cen 0 m. IC an ex enslve Iscovenes 0 c rome . . . . ' . 

t d f S L ·  Ob' TI E C ,same white appearance as platmum or silver, and IS not where will the student find a more compact, lUCid. and are repor e rom an ms ISpO. Ie xtra ompany s I • • T '  d . . C C't Sh t C t t' 'f I! more expensive than German sIlver. hese Improve me- tborough explanation of the physics and chemistry of mat-mme, opper I y, as a onn y, con IUues very um orm y . . . . . f 1 h '  . . .  
to ship about $1,000 per diem from a 10 stam mill and: talhc alloys are capable of reslstmg the actlOn .o su p ur- ter in the gaseous state. We may add that mf�rmshmg, for 
other mines there arc prospering. 

p ,  et�d hydrogen, are unattacked . by vegetable aCids, and but the small sum of ten cents, articles of such sterh?g and espe-
On the Comstock lode of Nevada the 2,200 foot drift of the shgh.tly attacked by mineral aCIds; they are also perfectly cial \'alue, the SUPPLEMENT is doing for American readers 

Sierra Nevada has penetrated ore assaying from $80 to $100 
ductile and malleab!e. 

.. , • , 
.. 

what has never before been attempted in any country. 
per ton, and the vein so far as opened promises, it is said, to New View of'lnfectlon. 

.. • • •  • 

be one of the finest ore developments ever made on the Com- The theory that very small organisms, either vegetable or JD:anutkcturln.,; Industries. 

stock. The lower levels of the Bonanza mines are gradually animal, are the cause of all infectious diseases, is very gen- Believing that th e readers of the SCIENTIFIC AMERICAN 

cooling, and the men are being put to work in them again. erally accepted at the present day. It passes as established will be interested in a series of articles on some of our largest 
The south lateral branch of the Sutro Tunnel is making and almost mathematically proven, because this theory alone I manufacturing industries, we have in preparation engrav­

excellent advance toward the Julia shaft, but owing to tbe is able to explain f�r us � series of phenomen" that would I ings for illust�ating an� describing several of the most im­
great heat at the face of the header, 100· Fah., the workmen otherwiHe be totally mexhpcable. Hence the alpha and omPga portant es'tbhshments In the country. The first of �he 
are on six hour shi4R. ' of 1111 precalltion� directccI against infeetious diseases and serie!:' will be a representation and description of the interIor 

The Homestake mine in the Black Hills, with its 80 stamp I epidemics consist in combating and destroying tbese organ- . of Lorillard's Tobacco Factory, Jersey City,and will appear 
"1lUl, is crushing about 175 tons per day, of an ore yielding I isms. I ill the Ilext issue. 
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THE RAPIEIT ELECTRIC LIGHT. The weight is supported by two silk or asbestos cords from 

This light has passed the experimental stage, and is ac- the outer end� of the carbon sticks. In this way tbe de­
tuany employed in the prin ting office and composing rooms scent of the weight draws the four carbons equally together 
of the London Times newspaper. as they are wasted away. A curved reflector of silvered 

The chief novelty of the system consists in tbe use of I brass or porcelain is fixed a little above the inner ends of the 
four carbons, instead of the two which, in nearly every other upper carbons. By means of the screws, f and e, the width 
arrangement, form the points between which the 
luminous arc is produced. These carbon rods, 
instead of being placed parallel with one another, 
are so inclined that their points meet. Or to put 
the matter more clearly, the two upper carbons 
form the letter V, while the two others, forming 
the same letter upside down A. are placed so that 
the combination represents an X. But the lower 
pair are set at a right angle to tbe upper. In plan, 
therefore, the four rods would form a cross. 

One great advantage in M. Rapieff's system is 
that a nearly burnt-out carbon may be replaced 
by a fresh one without any stoppage of the light. 
This operation, too, can be performed without 
the intervention of a skilled worker. In Fig. 1 
the attendant-protected from the glare of the 
naked light by a small screen of colored glass­
is in the act of replacing one of the negative 
carbons. The right hand lamp is shown as com­
monly used, with the l ight softened by a globe. 
The screw, B, in both lamps, is the means where ­
by the distance between the two pairs of carbons 
is regulated and kept constant. Indeed, we un. 
derstand that the size of the arc can he so adapted 
to the current supplied, that a lamp cau be made 
to represent the value of 100 gas flames, or of 
merely 19. 

This system can be used with a magneto-electric 
machine of any pattern . The l ights have each 
an independent existence, that is to say , one or 
two can be extinguished without affecting others 
in the same circuit. And the system offers tbe 
advantage of satisfactory subdivision withont 
very great loss in the individual intensity of each 
ligbt. 

The carbon3, as tbey consume away, are made 
slowly to approach each other, so that the arc is 
always of the same width , and keeps its fixed 

Fig. i.-THE RAPIEFI' ELECTRIC LIGHT, 

position in the space. To tbis effect the carbons are directed I of the arc IS adjusted. and by similar �crews the angle at 
togetber over small pulleys at d (Fig. 2). The directing which tbe lower poiats face the upper ones can be varied, so 
force is supplied by a l!'ad weight or counterpoise, w, of as to direct the arc to one side or the other. Tbe wooden 
lbout three pounds, wbich sl ides down the brass stems, 8 8'. base, E, carries four terminals for connecting the wire con-

, a 

a :  

1; 

B 

fig. 2,-TRE RAPIEI F ELECTRIC LAIIP. 

veying the current. The base is hollow, and contains an 
electro-magnetic apparatus for starting tbe light. At first 
the carbon points are in contact, but when the current is put 
011, it passes through a dual electro-magnet in the base, the 
armature of which is attracted upward and pushes a rod up 
the hollow stem, 8'. This rod allows the lower carbon to drop 
away from the upper to the full width of the arc as pre­
viously adjusted. The positive and negative currents pass 
to their respective upper and lower carbons by means of the 
stem, 8 s', and the curved brackets. With carbons 20 inches 
long and 5 millimeters in diameter, the light is maintained 
for seven or eight bours, and witb those 6 millimeters thick 
it is kept up for nine or ten hours. The light is equivalent 
to from 100 to 120 gas flames, or say about 1 , 000 candles. 
The smallest form of tbe lamp made gives a l ight estimated 
at five gas flames. M. Rapieff is now constructing a form 
of iamp made to burn upside down, in order that it may 
be fixed on the ceil ing of rooms. �lica plates are sometimes 
used to screen o ff the heat from the cords when they are of 
�il\t.. The resistance of the arc is only two or three ohms. 

Fig. 3 represents a modified form of Rapieff's lamp. In 
it the carbons are simply inclined to each other at an angle 
which can be regulated by screws, a d'. The width of the 
arc can also be regulated by the same screws. The carbons 

; are drawn together by the descent of a counterpoise, w, in , 
a similar manner to that above described . In the lamp the 
planes of the carbon pairs are parallel to each other. A cy­
l inder of lime , e, is supported over the arc, and becoming 
luminous increases the ill uminating power of the arc by 
about 40 per cent. The carbons M. Rapicff employs are 
made by M. Carre. The light is very pure and white , and 
can be considerably varied in inten sity by the adjusting 
screws . Gramme's dynamo-maChines are at present used in 
the Tiffles office. but we believe that M. Rapieif has patented 
one of bis own. Tbere are six lamps in each CIrcuit in the 
Times office, but In. Rapieff has successfully exhibited as 
many as ten. 

.. . . . ..  
Action of Water and Salt Solutions on Zinc. 

The results of a series of experiments made upon tbis sub­
ject by Snyders may be given briefly as follows : 

1. Zinc decomposes salt solutions, concentrated as well 
as dilute, without access of air or oxygen.  Hydrogen is libe­
rated, and oxide of zinc is formed . 

2. The solubility of oxide of zinc in the salt solutions bas­
tens and aids the reaction. 

3. Oxide of zinc dissolves in solutions containing but 1 
per cent of sal t, or even if more dilute. The solubility in 
different salts is different, being greatest in ammonia salts. 
It seems to be due to the formation of free alkali, inasmuch 
as it can exist in solution with a double zinc salt at certain 
temperatures and by certain concentration. Zinc carbonate 
and hydrate are not soluble in tbe carbonates. The solubil­
ity of zinc oxide increa�es as the temperature and concen­
tration increase. 

[JANUARY 4, 1 879. 
4. If tbe salt solution is saturated with oxide of zinc tbe 

decomposition does. not go any further, but tbe zinc oxide 
formed subsequently remains undissolved. But few expel" 
iments have been made in this directioD , and others will be 
instituted by the same person. 

5. With access of oxygen free from carbonic acid the 
oxide dissolves more rapidly because tbe zinc ox ­
idizes at the same time. The salt aids this oxi· 
dation, not directly, but by keeping the surface 
clean. This, too, requires to be substantiated by 
further experiments. 

6. The solvent action is somewhat retarded by 
tbe carbonic acid of the air, owing to the forma­
tion of some basic carbonate upon tbe surface of 
the zinc. 

7. The decomposing and solvent action is 
greatest in the case of the chlorides and with 
potassium sulpbate, weaker with the nitrates of 
the alkalies and of barium, and for magnesium 
sulphate. 

8. Zinc does not decompose solutions of alka­
line carbonates or sodium phosphate in the ab­
sence of air. With access of air but little zinc 
is dissolved by one per cent solutions, because 
the zinc is protected by the zinc carbonate or 
phosphate formed by the reaction. In diluter 
solutions somewhat more zinc oxide is dis­
solved. 

9. The action increases with increase of tem­
perature ; at the freezing point of water it is very 
slight . 

10. Solutions of ammoniacal salts take up more 
zinc than the solutions of the salts of the fixed 
alkalies. The zinc remains bright in these solu­
tions, and nothing separates, even if oxygen or 
air is permitted to enter. 

11.  Hard well water does not act upon zinc, 
even with large percentages of chlorides and sul­
phates. Boft water dissolves more zinc in pro­
port ion as the amount of chlorides, sulpbates, 
and nitrates exceeds that of the carhonates and 
phosphates. 

Tbe poisonous nature of zinc salts, even in 
small doses, renders the above research of more 

than ordinary practical interest. 
.. . . . . 

THERE is no simpler or better remedy for frost bites than 
the following : Extract the frost by the applicat ion of ice 
wlltel' till the frozen part is pl iahle, avoiding all artificial 
heat ; tben apply a sal ve made of equal parts of hog's lard 
and gunpowder, rubbed together until it forms a paste, and 
very soon the frozen parts will be well. 

s '  s 

B 

Fig, 3 -ItODIFIl.D FOR OF RAPIEF!' LAKP. 
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A NEW FOOT LATHE. I as well as a more ornamental appearance. The cutters have I the body of the splint,  and, as a larger number of splints 

It. is an important matter for an amateur. 
or mechanic double cutting edges. and cut as well when revolving one can be cut from a given �uantit� of wood, it folI�ws that 

doing work with small tools to procure such Implements as way as the other. for purposes of transportatIOn a given number of splInts can 
will be a !lource of profit, pleasure and satisfaction, instead of This lathe is manufactured under the recent patent of E. be packed in a smaller space. 
lasting regret that tools of anot.her make were not purchased. A. Marsh, by the Battle Creek Machinery Company. Battle An improvement. in Adjustable Sieves has been paten ted 
Among such tools a lathe is an important item, and once Creek, MICh . ,  from whom further information may be ob- by Mr. John Dildine, of Milton, Pa. The object of this in-
purchased is not likely to be soon exchanl!:ed. A lathe tained. , vention is to  furnish an improved sieve for sifting flour, 
which appears to fulfill all reasonable requirements is shown 4 I . .  .. I 
in the accompanying engravings. The chief novelty of this BeC!ent E n gineering Invention •• 

Mr. Erastus B. Kunkle, of Fort Wayne, Ind. , has patent- : 
ed I\n improved Gauge Cock for Steam Boilers. which con· 
sists of a tube having its upper end closed by a nut, through 
which the valve stem passes, and provided with a vacuum 
chamber between the nut and the discharge pipe, for pre· 
venting the steam or water from passing through the threads 
of the nut and scalding the operator. It has a valve seat at I 
its inner lower end, as near as possible to the boiler, leav- ! 
ing no space for scdiment or scale to collect and clog the ! ' 
valve. 

Fig. I.-KARSH'S CYLINDER BED FOOT LATHE. 

An improvement in Drilling Machines for Artesian and ! 
• other Wells has been patented by llr. Jesse Button, of New I 
I York city. The object of this invention is to construct the : 
framework and machinery used in boring artesian and other 
wells in a compact and convenient form, for saving labor ! 
and space, and to enahle the machine to be conveniently 
moved from place to place . 

• I • • • 
A NEW BENCH PLANE. 

I The accompanying engraving represents an improved 

I bench plane. recently patented by Mr. Patrick Gallagher, of 
lathe is its cylindrical bed, which possesses many advantages Eureka, Nevada. In Fig. 1 the side of the plane is broken 
which will be apparent to our reader�. The bed is 36 inches away tl) show the internal constTllction ,  .and Fig. 2 is a de­
long, and the head, tail, and tool st.;cks are bored to fit it. 1 tail view of the cap supporting device. 

The head stock is fastened permanen tly with a set screw. . The improvemmt is applicable to either a jack plane, fore 
The tail stock traverses the whole length of the bed, and is i plan(' . or jointer, of wood or iron. 
kept in line with front center by a groove in the bed, and is The iron or hit, B, is �crewed hy a clamp screw in the 
readily fastened at any point by t l1 l'u hg a hand screw, body "f the plane, A. forming a small angle w ith the bottom 
which is on the back side of lathe alHI not shown in cut. of the plane, aud it is held in position near its cutting edge 
The tool stock also encircles the heo, moves back and forth by the cap, C, which is pivoted on a pin that runs trans­
readily, and rocks to and from the work. It is sawed open ver�el y throu,!rh the plane. The position of the cap above 
on thp, bottom, and provided with a screw.  which is sufficient . its pivot is pressed forward by two strong springs that are 
to hold it at any point by a single t n rn  of 
the hand. It has a steel mandrel , two �ted 
centers, two T rests, and a tool �helf. 

Fia t: 

Fig. 3.-SCROLL SAW ATTA(llDIENT. 

meal, seeds, and other things requiring to be sifted or sepa­
rated. It is so constmcted that it may be readily adjusted 
to make the meshes smaller or larger. as may be required. 

Mr. Renry Hardick, of Liberty, N. Y. , has. patented an 
improved Fence. This invention con�ists in a metallic post 
having an anchoring cross bar or foot cast upon its lower 
end, and buttons upon one of its vertical sides, for the at­
tachment of the wire rails ; an intermediate stay post is also 
provioed. which anchors a vertical cross tic connecting the 
longitudinal wire rails. 

Mr. I,ouis R. Sassinot, of New Orleans, La. , has in vented 
an improved Portable Furnace. This invention is  designed 

for portable clay furnaces to provide a 
basket frame that will at the same time 
serve as a permanent support. 

It has a brass box in front journal, and 
true bored iron hearings throughout. It 
has a three cone grooved pulley, tumed 
up true, and polished. The balance wheel 
is turned and grooved to correspond with 
cone pulley, and is weighted to counter­
balance the treadlc. The crank shaft mns 
the whole length of lathe, resting in Bab­
bitted journals, and has a crank on each 
end, thus avoiding any unequal strain upon 
the frame, and securing steadiness. It 
runs lightly and freely, with high speed. 

(. �!I Fir� l 
Mr. Simon H. Wiesedeppe, of Seneca, 

Kan. , has patented an improved Animal 
Trap, whicb is simple in construction, in­
expensive, and reliable, catching the ani­
mal and holding him securely without 
hurting him, and without alarming other 
animals that may be near. 

This lathe has t hree useful attachments :  
a circular saw attachment, a bracket 
moulding device, and a scroll saw. The 
circular saw attachment, shown in Fig. 2-, 
is easily applied, and the table, which is a 
light iron one. dressed up tme, is sup­
ported by a st.an dard set in the tool stock, 

j) 

GALLAGHER'S PLANE. 

and admits of being rocked and tipped so as to �aw any supported by f\ cros,; bar, D, fitted to slots in the sidcs of the 
bevel desired. It has tw o  light mnning metal gauges for plane. These springs keep the cov(\' down on the lower 
slitting ano cutting off. end of the bit or iroll, holding it firmly in place. As the 

The scroll saw attachment (Fig. 3) is very simple, and use · cutting iron lies more nearly tlat than in ordinary plane:i it 
ful for sawing all kinds of scroll and fret work. It 'is readily will make a smoothn slirface, and it is  more easily adjusted 
attached or detached without pulling the lathe in piece,. than irons fastened with a wedge in the usual way: 
The driving attachmcnt of the saw has a'perpendicular stroke. 4 • •  I • 
which is important in the perfect working scroll saw. Tile ' New I nvention .. . 
spring and tension arc firmly attached to the tail stock with- :Mr. Jonathan JIiIl('r, of T renton, };. J. , has patented an 
out the removal of a holt or screw.  The table tilts 4i Owi th ·  improved combined 'Urn and ''Vater Bottom. This b a 
out lOSing its central posi tion, and the ,swing around under stoneware receptacle for beverages, providc<l with a water the arm is 25 inches. hottom having communication with t w o  tubes formed upon 

the outside of said urn, into one homogeneous piece there­
with. 

Mr. Eliot S. Hunt, of Elizaheth,  N. J. , has patented an 
improved Gate Hinge, conHtrllct.ed so that the gate when 
clos�d may be in line with the fence, and will allow the gate 
to be swung back against the fence w ithout straining the 
binges. 

i :Mr. Francis Keil, of New York city, has devised an im­
provement in that class of Cylinder Latch Locks which can- I 
not be opcned from the ()utside of the door without its own I 
especial key. It is simple ill constmction and not l iable to 
get out of order. 

Mr. John S. Birch, of Orange, N, J. , has I-'atented an im­
proved Gun Wiper, having a novel device for connecting 
thc wiping head to the rod, whereby the variations in the 

i sizes of the screw shanks of different heads will not inter­
fere with connecting differcnt heads with the same rod. 

An improved Device for Forcing Air into lind through 

. ' 

, . 1 

Mr. Heinrich Baum, of Rochst-on-the­
�Iain, Germany. has patented an improvc­
ment in Coloring Matters to be used as 
Dyes. This invention consists in manu­
facturing red, yel low, and brown colors 
from tbe t wo disulphobetanaphtholic acids 
by mea:JS of diazo compounds of xyloi· 
dine. 

Mr. Benjamin Landon, of Canton, Pa. , 
has devised an improved Mouth Piece for 
Mail Bags, that can be easily and quickly 
opened and closed, and that will remain 

open when matter is being taken from the bag without be­
ing held, but at the same time can be securely closed and 
locked. 

.\. Hose Cart, which may be llsed to transport hose from 
place to place, and in which the motion of the cart is made 
available for winding or unwinding the hose rapidly without 
�training it. has been patented by Mr. John Wilz, of Santa 
Cruz, Cal. 

Jrr. Andrew Sheridan Burt, of Omaha, Neb. , bas patented 
an impro" cd Tent, h aving a double row of eyelets or grom­
mets along the edges of the sections of canvas which form 

Fig. S.-LATHE WITH CIRCULAR SAW ATTAClDIENT. thc Water contained in Wells, cisterns, tanks, and other Fig. 4.-BRACKET :M:OULDlNG ATTAClIKENT, 

The attachment shown i� Fig. 4, for moulding and orna· 
mental brackets and other scroll work, adds, with very little 
expense, a very desirable feature to the foot lathe. The stand­
I'rd of the table is threaded, and is adjusteo up and down by 
tUfQlng it around. The capacity of the cutter is such as to 
follow the scroll saw into very delicate points, and open and 
mould them so as to �ive the work a more open and light 

vessels to purify it, has been patented by l'rIes.lrs. Jerome . 
S. Higgins and Riverious T. Higgins ,  of California, Mo. i the ridge, and having flexible knotted cham loops adapted 

Mr. John H. White;  of Huntsville, Ala. , has patented an t.o be laced diagonally. 
improved Match Spl int, which is triangular in form. The I Mr. Paren England, of Lincoln, Neb. , has devised a com­

advantages claimed are a saving in material, producing w ith bined Sash Lock lind Weather Strip, des!gned t? both lock 

a minimum expenditu

. 

re

. .

Of material a strong splint. T. he I the sash in 

.

any position, and at tbe same t�me totlghtly close 

sharp angles of the splint afford a ready and effective me- the joint between the sash and the frammg, to prevllnt thl} 

dium for rapidly communicating the flame from the bead to entrance of colo air, qust, or snow, 
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Theol'J' and Practice. DlPBOVED K1JSICAL COBDElfSEll. I of the veins, and are nearly globose in form, and are more 

At a reee::!t meeting of the California Academy of Sci- Some time ago Mr. Varley constructed an apparatu8, variable in respect to the ring than in any other fern. This 
ences, Professor Joseph Le Conte remarked as follows : called by him the'" musical or singing condenser, " and the organ is sometimes entirely wanting; at other times it is 

There is a common, deeply rooted prejudice in the po- same is now being exhibited in London and attracting gen- composed of a few obscure joints; and again it is broad and 
pular mind-and it seems to be affecting even scientific men, eral attention. The apparatus, like so many others of nearly complete. So variable is this fern that at least four 
on the one side, as well as practical men on the other-that similar character, is too complicated and incomplete for genera and two suborders have been found for its reception ; 
there is a kind of antagonism bet ween theory and practice. practical purposes. It consists of the receiver, the trans- and, though Hooker placed it at the end of the Pterid6fJ!, 

Now, so far from this being the case, a true theory is in- mitting apparatus, and the condenser. The latter, K, is its proper position among ferns is by no means yet settled. 
dissolubly connected with a true practice. There is an in- composed of a pile of leaves of paper and tinfoil, following Up to the present but two sterile specimens of this curious 
dissoluble marriage bond between them. It is even closer alternately; the pairs 2, 4, 6, etc., are united tngether at one plant have been found, but it is hoped that ere long the dis­
than this : it has the relation of spirit and body. Science is end; the pairs 1, 3, 5, etc., at the opposite end. The whole coverer, Dr. Gurber, may be successful in his search for fruit­
a complex web, woven warp and woof; the warp is scientific I is inclosed by copper frames, D D' ,  supplied with screws to ing fronds. 
theory, the woof is the material derived from nature. It is I connect the wh es. The sheets may be firmly compressed, r Embryology of tlw Gar Pike.-The gar pike (Lepidostells) 
impossible that one should exist apart from the other. Every ! the operation not being disturbed thereby in the least. i being one of the few li\'ing survivors of those vast extinct 
intelligent human action, particularly of the complex kind, ' The receiving lind transmitting IIpparatus consists of a sort orders of geologie ages, it has been considered especially 
is necessarily guided by theory. And tbis is the true differ- of telephone, E. The place of the diaphragm is filled by a important by naturalists that means should be taken to com· 
ence, in fact, between human activity and ordinary a.nimal sheet of metal foil, L L, in the center of which is fastened pare its embryology with that of other modern fishes in or­
action. Human action is the most complex, and it is always a cylindrical piece of carbon, G. Against the latter is placed : der that the structure of past races might be more fully 
guided by theory. The only difference between good praco a second carbon cylinder, H, resting on a wooden crosspiece, known, and more light thrown on modern questions of evo­
tice and bad practice is that one is guided by good theory, A. B. fastened at A to one wall of the case, B, by means of lution. As much as this knowlcdge has been needed, no one 
and the other is guided by false or bad theory. But all hu- a regulating screw, V, to the other wall. A spring, R, ex- had been succe�sful in raising the young of the gar pike till 
man action which pretends to be intelligent or rational, is tending across the board, A B, imparts to the latter a cer- last summer, when Mr. Alexander Agassiz accomplished it. 
guided by some theory, good or bad. tain degree of elasticity, which is necessary to insure suc- The results of his observations are recorded in a paper read 

There is, I admit, a kind of theorizing, a spirit of theo- cess. I 
before the National Academy, in this city, during November. 

rizing, and a theoretical habit of mind, which is destrnctive The metal sbeet receiving the sound is connected with one · The gar pike ascends the St. Lawrence in May, and about 
of good practical work. But it is equally destructive of true of the poles of a battery, consisting of six Leclanche cells ; the the 20th lays its large viscous eggs, which stick fast in an 
!lcience also. I refer to that theorizing upon an unsubstan- lower carbon cylinder is connected with the primary helix isolated way to whatever they happen to alight on. The 
tial basis, that theorizing merely for the sake of theorizing, of the induction coil, M, which connects 011 its part with , eggs look very much like those of toads, having a large 
and merely for the pleasure of the intellectual activity of the other pole of the battery. Finally tbe two poles of the outer membrane and a small yolk. Mr. Agassiz's assistant 
theorizing-merely for the self·complacent contemplation of secondary helix of the coil are connected with the ends, D brought to Cambridge about 500 naturally laid eggs, all but 
the beauty of the theories that we create out of our minds. D' , of the condenser. thirty of which were destroyed by mould. The young be-
In this case the whole web, woof and warp, is woven out gan to hatch in six days, and loIr. Agassiz began his studies, 
of the human mind, without the material being furnished to the misfortune to the eggs preventing any examination pre· 
it by nature. It is like castle building in the air, unsubstan- vious to the birth of the fish. He found that the little gar 
tial and resting upon a cloud ; beautiful it may be to con- pikes were not so different from the young of the bony fishes 
template, but rapidly disappearing before the sun. It b like as he expected. He did not make out the development of 
spiders' webs, woven out of its own bowels, both warp and the lung ; but, judging from external characters, the differ-
woof; beautiful and intricate in its structure, and glittering ! ence is small. Connection with the sharks was exhibited in 
with the dew in the early morning. but quickly brnshed the similarity of the branchial arche�, and by the presence 
away from the path of progress. This kind of theorizing of the lateral fold in which the pectoral fins arc formed. 
is equally as fatal to true science as it is to practical work. The manner in which the tail is developed was found to be 

This kind of theorizing is what we would call speCUlation. very like what takes place in the bony fishes. Among the 
Now speculation bears the same relation to true theorizing ganoids the dorsal cord is at first straight, then it assumes a 
in the world of science, which speCUlation bears to legiti- slight curve upward at the extremity, and finally there ap-
mate enterprise in business. As speculation in the field of I pears, underneath, the beginning of a lobe pointing toward 
business is prostrating to true enterprise, and through it pros- the complet e heterocercal tail. This is likewise so in the 
trating to the true prosperity of the community, even so spec- bony fishes; but in the gar pike it is a permanent condition, 
ulation in the realm of science is destructive to true theoriz- while in the bony fishes the extremity of the dorsal cord be-
ing, and therefore destructive to real practical work. comes extinct. The mode of development of the pectoral 

But as enterprise is the basis upon which all legitimate in- lobe furnishes another point of resemblance. A likeness to 
dustry rests, and must inevitably rest, and the whole pros- the shark is noticeable in the brain and mode of formation 
perity of society must also rest with it, even so it is upon of the gills. The young gar pikes are slow in their move-
sound, cautious, inductive theorizing that the whole progress ments, swimming about but little, and attaching themselves 
of science and also of sound practical work is based. Science to fixed objects by an extraordinary horseshoe·shaped ring of 
is the open foe of speCUlation in both fields. Science sucker appendages about the mouth. The summing up of 
is the fast friend of legitimate enterprise and legitimate in- ]{ Mr. Agassiz:s im'estigations is, that the young gar pike has 
dUl!try, also, in both fields. many characteristics in common with the sharks and skates, 

.. , • , .. but is not so different from the bony fishes as has hitherto 
Th'l Evaporation oC Dlol.ture from Leave.. VABLEY'S K1JSICAL COlfDElfBER. been supposed. 

An exhaustive study on the physical functions of leaves . •  I The �qUoias.-M�: John Muir �as an interesting pape� i?, 
has recently been published by Professor J. Bonssingault, of The secondary hehx of the coIl consists of twenty layers Harper 8 upon the New SequOia Forests of Callforma. 

Paris, in which the phenomena connected with the absorp- of No. 32 wire, well covered with silk; the primary helix He gives therein the details of a discovery by himself of a 
tion and transpiration of leaves are treated at great length. consists of five layers of No. 16 wire. The length of the coil grand forest of Sequoias seventy miles long, lying consider-

Among others, numerous experiments were made on the does not exceed 294: inches, and the core is % inch thick. ! ably south of the isolated groups hitherto known, and con-

difference in evaporation during the day and night. Those The receiving and transmitting apparatus must be regu- taining large numbers of saplings, which indicate that the 

carried out with the leaves of t he grape vine gave the fol- lated by Ilxperimenting. The two carbon points, when at I species is still in a vigorous state of existence. It has here­

lowing hourly averages per square meter of foliage : in slln- rest, should not touch each other, but must be brought into tofore been argued that the few groups of these trees known 

shine, 35 grammes (560 grains); in �hade, 11 grammes (176 contact by the slightest vibration of the metal sheet. The made it pJobable that the species was dying out from its last 

grains; during the night, 0 '5 gramme (8 grains). The trellis right position may be determined as follows: When the same strongholds upon the earth, for it has come down to us from 

on which the vin e  was trained was 30 inches high and 125 note is repeatedly Ilounded into the collector, the carbons pre.glacial times, when it existed in Europe also, as geology 

feet long, and presented a surface of 406 square feet of fo. may be approached till the sound is distinctly reproduced. testifies. Mr. Muir's resellrches lead him to believe that the 

liage. In sunny weather this was found to lose by evapora- When three notes, sounded in succession into the collector, i flpecies has never been more extensively distributed on the 

tion in the course of 24 hours 120 Ibs of w t d l
' arc plainly heard from tbe condenser the apparatus may be . Sierra in post-glacial times than it is now ; and that to-day it 

, . a er, an near y , ' . f II f l'f .1 '  • 

half of that amount during cloudy weath T ' , considered sufficiently wcll regulated. The melody must be IS as u 0 I e an . .  vigor us I t  was 10,000 years ago. 
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JANUARY 4, I 8i9·] Ititutifi t !tUtricau. 
trees The species in question was Panesthia Ja'IJanica, from I DOUBLE SCREW PARALLEL VISE. 
the abdominal brood pouch of the female of which he had We give herewith an engraving of a new parallel " leg " 
extracted young white specimens of 6 '5 mm. in length ; and vise. manufactured by Messrs. Fisher & Norris, of Trenton, 
these. from their being already provided with legs, antennre, N. J. The movable jaw of this vise is supported by an arm 
black eyes. and the full number of already hard tipped gnath- that passes through a mortise in the stationary one, and it is 
ites. as well as from their size, he judged were just on the operated by two serews which are connected by an endless 
{Joint of birth when the mother was thrown into the alcohol. chain, each screw being provided with a chain wheel, so tbat 
He further suggested that the curious and as yet unexplained when the upper screw is moved by the handle the lower 
habit evinced by several European species of cockroaches 
(BlattidaJ) of carrying their egg capsulcs about with them for 
a week, or even for so long a period as a fortnight, before 
depositing them, might possibly be explicable as the reten­
tion of a vestige of a lost viviparous character. 

.. • e o  .. 
Al!ltronomlcal Notes. 

OBSERVATORY OF VASSAR COLLEGE. 

The computations in the following notes are by students 
of Vassar College. Although only approximate, they will 
enable the ordinary observer to find the planets. 

M. M. 
POl!lltlons of Planets for Janua ry, 1 8 '79. 

Mercury. 

On January 1 Mercury rises at 6h. 20m. A .M. ,  and sets at 
3h. 47m. P. M. On January 31, Mercury rises at 6h. 16m. 
A.M. , and sets at 3h. 23m . P.M.  

Mercury can be  seen only in the morning. On the 16th 
it will be ir its best position,  and w ill rise about 6 A.M. It 
can probably be seen in the southeast. 

Venul!I. 

Venus will not be seen in the early part of the month. 
On January 1 Venus rises at 8h. 2m. A. M. ,  and sets at 
5h. 2m. P. M. 

On January 3t Venus rises at Sh. 3m. A. M. , and sets at 6h. 
16m. P. �I. Venus and Jupiter will be nearly in the same 
position on the evening of t.he 23d. 

Marl!l. 

On January 1 :!'fIars rises at 4h. 52m. A.ltI. , and sets at 
2h. 11m.  P. M. 

. 

On January 31 ltlars rises at 4h. 36m. A.M. , and sets at 
lh. 32m. P.M. 

It will be seen that Mars can be visible to the eye in the 
early morning only ; like Mercury, it rises south of east. 

Jupiter. 

Jupiter sets early all through the month. It rises on Jan­
uary 1 at 9h. 1 7m. A. M . •  and sets at 7h. 1m. P. M. 

On January 31 Jupiter rises at 711. 39m. A.M. ,  and sets at 
5h. 39m. P.M. Jupiter and Venus have nearly the same 
position on January 23. 

FI3HER & NORRIS' PARALLEL VISE. 

I 
7 

28 inches wide each. The boat draws 7 inches, and will 
carry 20 persons, drawing about 12 inches. She easily 
makes a mile in 8 minutes, and I think that compares well 
with many steam launches using the same power. Our river 
is shallow. w hich prevents our using a screw. Sometimes 
we can get only 14 inches of water in many places. In going 
through rapids we have used steam as high as 110 and 120 
lbs. , but never has the boiler failed in any particular. 

I think the trouble with Mr. Firth's boiler wa3 that it was 
too small for his engine. :!'fly experience inclines me toward 
the vertical boiler for this kind of purpose. I hope my ex­
perience may benefit others who can use only side-wheel 
boats. C. A. THOMPSON. 

Owego, N. Y. , Nov. 27, 1878 . 
.. . e o  .. 

Curlol!lUtel!l of Botany. 
To the Edifffr of the &ientijic American : 

In the article on the " Proceedings of the Torrey Botanical 
Club," published in your issue of December 7, mention is 
made of a " full blown rose " from the center of which an­
other perfect flower was growing. I wish to state that two 
roses were found last summer growing on the same bush, 
one having a cluster of five perfect buds raised on a stem 
from its center, and the other three. 

A species of Allium was found in which the stamen, in a 
flower otherwise normal, was replaced by a bulblet ; also in 
another flower one of the stamens was replaced by a perfect 
flower. 

An ear of corn, which has grown wrong side out, is in my 
possession. The ear has the form of an inverted truncated 
cone, bearing the kernels on the walls of the hollow. The 
cob has a smooth exposed surface, and a texture somewhat 
more compact than the cob of normal ears. 

Arkansas Industrial University, Fayetteville, Ark. 
F. LEROY HARVEY, Prof. of Botany. 

----- .. •  e o  .. 
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8 J eitu.tifi, �lUtrieau. 
l'AlUS EXHIBITION. decorations ; the second is the department devoted to tele-

We give on this and the opposite page, four interior graphy: the third, French upholstery and interior decora­
vitws of different departments at the Paris Exhibition. tions, and the fourth is the department of carpets, tapestry, 
The first a.1fords an idea of Belgian furniture and interior etc. ,  in the French section. 

BELGIAN FURNITURE AT THE EXHIBITION. 

THE FRENCH TELEGRAPHIC ANNEX. 

[JANUARY 4, 1 879. 
IMPERVIOUS RUBBER TUBING.-It is asserted that India 

rubber tubing may be made entirely impassable to coal gas 
by painting it over with a solution of silicate of sodium, 
�therwise.known as .. water glass. " 

© 1879 SCIENTIFIC AMERICAN, INC.



A.phaI, Pavemen' •. 
Berlin has attempted to introduce asphalt pavements upon 

a few of her best streets. In some respects i t  seems of doubt· 
ful success. The roadway is very smooth and hard, pleas· 

9 
ant to ride upon, and will prove a great saving in the expense immense number of loosely reined horses " take a tumble. II 

for running stock, but also very expensive in the matter of The most recent victim was Herr Wachtel , the tenor singer, 
horse 11esh. When wet it is so slippery that few horses are whose horse8 slipped. ran away, and Wachtel , attempting 
able to traverse it with safety, and on every rainy day an to jump out, was quite badly injured by his fall. 

UPHOLSTERERS' AND DECORATORS' WORK, FRENCH SECTION. 

CABPETS, TAPESTRY, ETC. FRENCl[ SECTION. 

© 1879 SCIENTIFIC AMERICAN, INC.
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VIENNA BRONZE WOBX. 

Great exertions were made by the Austrian manufacturers, 
not only to make a flne display at Vienna, but also to carry 
off at Amsterdam the special prizes offered by the Dutch 
authorities for the best designed articles admitted to the in­
ternational competition. 

Among those who contributed choice specimens was 
Hollenbach, of Vienna, whose bronze work attracted no little 
admiration. 

One of the finest examples of M. Hollenbach's work, a 
flower vl\Se in gilt bronze, is shown in the accompanying 
engraving. 

J titutifit !mtritlll. 
The Dralnage oC Lake Pnclno. 

The opening lecture to the class of Civil Engineering, at 
the University of Edinburgh, was lately given by Professor 
Fleeming Jenkin. The Professor gave an account of the 
great project for draining Lake Fucino, in Italy, which, 
commenced 2,000 years ago, had at last been successfully 
accomplished. The lake was situated in the Abruzzi pro­
vince, 53 mile/! east of Rome, and covered the greater part 
of a large table land near the small town of Avezzano. The 
surface orthe water was 2,094 feet above the sea, but to the 
lake there was no natural outlet ; and though the action of 
the wind on the water prevented it from stagnating, the 

• I . '  • neighborhood of the lake was very nnhealthy. Whenever 
. .Promised Revival oC SodolD and GOlDorrah. there was a succession of years in which the rainfall was 

It is reported that French capitalists have secured a grant heavy, the lake rose enonnously, and covered the adjoining 
for a railway line from Jaffa to the interior of Palestine, country. The nearest river was the Liris, 3% miles away, 
which will open up the .Jordan valley and the whole region hut the mountain Salviano and a high plain separated the 
north of the Suez canal. In certain contingencies this road two. The comparisons between what the lake was recently 
might become of great military usefulness, but it appears and what it had been in ancient times, were extremely c�­
further that the productive resources of the country are con- rious, as showing the cbanges which took place in the rain­
siderable, and what is more surprising, that the Dead Sea fall over a long cycle of years. Between 1783 and J816 the 
itself can be turned to commercial account. Chief of these luke rose 30 feet 5 inches, and was then 74 feet deep. From 
at present are the stores of natural comJ,mstibles for which the commencement of 1820 to 1835 it fell to nearly 11 feet 
that region is noted. below its level in 1783, being then 31 feet deep. In 1861 it 

Hitherto the main obstacle to the development of steam had risen again 30 feet. The remains of drainage works on 
traffic in the Levant. has been the total absence of combusti- , the lake showed that its area was about the same in 1816 as 
hIe material. Not only Egypt, but the shores of Syria and it was in the reign of Julius Cresar or the Emperor Clau­
the Red Sea are completely 
stripped of wood, and the coal 
imported from the West com-
mands a price ranging from 
$10 to $24 a ton. Now the 
masses of asphalt continually 
thrown up by the Dead Sea at­
test the presence of vast subter­
ranean layers of fossil vegetable 
matter, and these signs were not 
long overlooked by the enter­
prising men attracted to Suez by 
the opening of the canal and the 
movement of commerce in that 
direction. Recently numerous 
soundings have been made be­
tween Jaffa and the .Dead Sea, 
which, so far, have not disclosed 
any deposits of coal proper, but, 
on the other hand, have laid bare 
inexhaustible beds of lignit.e. 

Of itself this store of lignite is 
likely to prove an inestimable 
gain to .the industries and com­
merce of the Levant ;  but we 
should add that the juxtaposi­
tion of a�phalt in great quanti­
ties furnishes the elements of a 
mixture of lignite and asphaltum 
in the fonn of bricks, which is 
equal il! heating capacity to the 
richest bituminous coal, w hile its 
cost on the ground is only $2.50 
a ton. It is known that similar 
bricks, made up of coal dust and 
bituminous debris from gas 
works, are much sought after by 
French railways, since, besides 
thei r heating power, they greatly 
facilitate stowage, owing to their 
regular shape. Of course the 
bitumen of lower Palestine has 
been known from immemorial 
times, and was used to impart 
solidity to the structures of un­
l aked clay in Assyria and Egypt ; 
but it may be said that the dis· 
covery of the subterranean com­
bustible has lifted once for all 
the curse which has so long 
rested upon Sodom and Gomor-
mh, and will transform the wast.ed shores of the Dead Sea 
into a focus of industry and a magazine of wealth. 

. .  , . .  
New ltlechan lcaJ Inventions. 

An improved Wrench has been patented by Mr. William 
R. Leeson, oC Bridgewater, England. This invention relates 
to adjustable spanners or monkey-wrenches, and consists in 
a sort of toggle bar applied between the movable jaw and 
the shank or handle so as to cause the latter to be finnly 
griped, so that when pressure is applied to the jaw in a di­
rection tending to open or move it away from the fixed jaw 
the gri pe becomes tighter. 

An improved Mechanical movement has been patented by 
Mr. David E. Cripe, of North Manchester, Ind. The object 
of this invention is to furnish an improved device for use 
upon all machinery where a rectilinear motion is converted 
into a rotary motion, to prevent the machinery from stopping 
with its crank upon a dead center, so that the machinery can 
always be started by the movemen� of the driving pitman. 

An improved Fan Attaehment for Sewing Machines, etc. , 
has been patented by Mr. James W. Chambers, of Baltimore, 
Md. A standard is clamped to the table, Rnd a socket to 
receive the fan handle is pivoted to the standard , and is  vi­
brated by the conjoint and alternate action of a spiral "pring 
ana a flexible cord attached to the machine. 

\ 

VIENNA BRONZE WORK. 

l 
\ 

dius : though there was evidence that it had risen much 
higher in prehistoric times. The average extent of the lake 
was 33,050 acres. It was 12 '4 miles long and 6 '8 miles 
broad. The Itanan engineers calculated that the lake had 
been silting up at the rate of 12 inches per century-and 
that was an interesting geographical fact, as showing the 
rate at which these large lakes silted-so that the present 
bottom was 15 feet higher than it was in the reign of the 
Emperor Claudius. Julius Cresar had conceived the utility 
of draining the lake for the sake of the health of the dis­
trict, and also with the view of increasing the corn growing 
area llI"ar Rome ; but his death put an end to the scheme. In 
the reign of Claudius the project was again revived, and the 
favorite Narcissus was ordered to go on with the necessary 
works at the public expense. Suetonius stated that for 
eleven years 30,000 men were employed there, and the elder 
Pliny said that the works were so extraordinary that no lan­
guage could give any idea of them. These works consisted 
in boring a tunnel under Mount SuI viano, 984 feet below its 
summit, and under the Palentine fields at an average depth 
of 328 feet to discharge into the river Liris the surplus water 
of the lake. The construction of a tunnel of about four 
miles in length at a great depth under a mountain was, in 
the then state of engineering science, a wonderful under­
taking. It would not be an easy job now. The tunnel &C-

[JANUARY 4. 1 879. 
tually was made, and the lake partially drained ; and it ap­
peared from the remains of the old tunnel that the original 
engineer understood his work welI, but that the designs 
were imperfectly 'Carried out, and the work shockingly 
scamped by the contractor. First of all, levels could not 
have been well understood in those days ; nevertheless, the 
outfall had been most correctly chosen, so as to give the 
reasonable fall to the water of 1� in 1,000 ;  the new outlet 
at the river Liris was within a foot or two, and at the same 
level as that chosen by the Roman engineer, and the Roman 
engineer had also selected the direction of the tunnel very 
properly, and had followed so correctly the confi/!,uration of 
the ground in making it that the modern engineers had not 
been able to improve upon it. The old shafts-40 in number 
-which had been sunk so 1;b.at headings might be drh'cn in 
various directions at one and the same time, had been well 
constructed, and had been largely taken advantage of in con­
structing the modern tunnel. A great difficulty the Romans 
must have encountered was the quantity of water which 
flowed from the Rtrata ; and how they got over it was not 
easy to say, as it was not known that they had pumps suf­
ficient to cope with large accumulations of water. One of 
the most curious things about the old tunnel was the con­
stant variation of the cross sections. Beginning with a finely 
arched entrance, the tunnel as it went into the hill got small­
er and smaller, just as the men got tired of the work, until 
in the center there was only a hole large enough for a man 

to creep through. Then it 
opened out again toward the out­
fall. Where it could be in-
spected it was all right, but what 
was altogether out of sight had 
been scamped in the way indi­
cated. During the progress of 
the work a great slip had oc­
curred ; and evidently, as they 
could not get through the loose 
earth, the workmen turned off 
to the right and made a curved 
gallery through the stone, some 
400 feet in length, round the ob­
structing mass. The tunnel was 
opened by Claudius, who first of 
all witnessed a sanguinary shum 
sea fight on the lake, in which 
the convicts, gathered from all 
parts of Italy, were made to de­
stroy each other. The tunnel, 
however, soon got blocked, and 
it was not until Hadrian 's time 
that it was put right. The lake 
was then reduced to some 17,000 
aeres. The entrance to the tun­
nel seemed to have been kept in 
good order down to the 5th cen­
tury, but with the fall of the 
Roman Empire the tunnel was 
abandoned and the lake resumed 
its ancient extent. Various abor­
tive attempts were afterward 
made to open the tun nel from 
time to time. In 1851 a com­
pany, with a capital of £200,000, 
was formed for draining the lake 
-the concession they were to get 
in return being land which was 
Teclaimed ; but this enterprise, 
too, fell through. Prince Alex­
ander Torlonia, who held half 
the shares in the concern, how­
ever, bought up the other half, 
and having obtained the repeal 
of some objectionable clauses in 
the concession, proceeded witb 
the work. 

He consulted a French engi­
neer, Franz Mayu de Monsucher, 
under whose direction a tunnel, 

following the line of the old one, for carrying off 11 ,000 gal ­
lons of water per minute from the lake, was completed in 
June, 1875. The cost had been £1,750,000 sterling. Tbe 
lake had now been completely drained, Torlonia had got 
an estate of 35,000 acres, tbe neighborhood was now healthy, 
and the general prosperity which had been brought ahout 
to the population, by this great work, had been most marked. .. . . . .. 

Trial oC Brainerd's Exhaust Pipe. 

Brainerd's patent variable exhaust pipe, whieh we illus­
trated on page 262, vol. xxxviii. , has recently had a trial on 
one of the engines of the Grand Trunk Railway, Canada. 
Four trips were made under similar circumstances, two with 
the Brainerd exhaust and two with the ordinary nozzle. 
The following table will give an idea of the comparative 
value of the two nozzles : 

Brainerd's 
exhaust. 

Total weight of train in pounds. . . . . . . .  . . . .  1,659,150 
Total weight of coal burned In pounds .  . . . . . 10,305 
Total weight of coal burned In pounds per 

mile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 4,560 
Total weight of coal burned in pounds per 

ton of load per mile . . .  . . . . .  . . . . . . .  . .  . 115 
Pouuds of water evaporated . . . .  . . . .  . . . .  . . . .  78,1 1 1  
Pounds of water evaporated per pound of 

coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Maximum steam pressure . . . . . . . . . . . . . . . . .  . .  
Minimum steam pressure . . . . . . . . . . . . . . . . . . Average .team pressure . . . . . .  . .  . . .  . .  . . . .  . . 

7'09 
135 
110 

124'5 

Ordinary 
nozzle. 

1,590,400 
11 ,388 

5,038 

125 
72,203 

5'01 
135 
120 

180'5 
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TO IBVENTOBS. I Pnuching Presses , Drop Hammers, and Dies for work- " (8) W. E. K. asks : 1. What quantity and I (17) J. S. writes : I have a quantity of lard 
A rI f th thirty d th � Ing Metals, ete. Tde Stiles & Parker Press Co.,  Middle- size of wire shall I use for an electro motor' A This 011 that I think contains salt or acid. How can I test n expe ence 0 more an years, an e p.�- . I . d 

' 
paratlon ot not less than one hundred thousand apPIlC&- j town, Conn. depends on the kind of battery nsed. as there exists a , �, A. If the 011 con�ln. pure aCI , a  scrap of bloe 
ttoos for patents at home and abroad, enable us to un- Hydraulic Presses and Jacks, new and second hand. certain relation between the resistance of the magnet litmus paper rubbed With it will indicate the fact by 
del stand tbe law. and practice on both continents, and Lathe. and Machinery for Polishing and Bulling Metals. coli and that of the battery. Where a quantity battery I turning red. A notaale amowlt of salt io readily de­
to possess unequaled taclllties tor procuring patents , E. Lyon & Co . ,  470 Grand St .• N. Y .  Is used the wire may be larger thall when the battery , tectad by wte. A little hot water will extract salt from 
everywhere. In addition to our facilities tor 'preparlng ' Nickel Plating.-A white deposit guaranteed by using IS arranged for intenSity. 2. I have straij!'ht soft iron the lanl , and a drop of nitrate of &i1ver s.olot�on (aqoeoos) 
dl'awlngs and speclficatloos quickly, the app�lcant can , oor materlal. Coodit,Hanson & Van Wlnkle,Newark,N.J. ! core. * inch in diameter, eight in number: I calculate added to tbe clear water from the Oil Will occasion a rest assured that his case will be filed In the atent Qf-

H Prentiss & Co 14 Dey St N Y. Manufs. Taps, to use both ends of the cores If possible : the cores will i white cunly precipitate, if salt Is present even in very fice without delay Every application, In which the tees ' ., . ,  . , 
b b IL in h small qua t't have been paid. Is 

'
sent complete-including the model- Dies. Screw Plates, Reamers, etc. Send for list. e a out 4711 c es in length; would su�h an arrange- I n I y. 

to the Patent Ollice the same day the papers Bre signed Solid Emery Vulcanite Wheels-The Solid OrIginal m�nt gene,ate any pow�r for propelJillg light ma- (18) A. A. asks : 1. How many Bunsen at our ollice. or received by mall, so there Is no delay In Emery Wheel - other kinds Imitations and Inferior. chmery? A: Yes, bllt U-magnets woul.d be better. 8. cells of such size as could be made in a common glass filing the case a complaint we often hear from other 'I Cautlon.-our name Is stamped In tull on all our best What size WIre is generally used for wmdlng the pt:r-
t bl Id 't tak t furni h I trI 't h f 

' 
B that I t f d " om er won I -e 0 s e ec CI y enoug or sources. Another advantajlC to the Inventor III securing , Standard Belting, Packlng, and Hose. uy on y. I manent magne s 0 ynamo-electnc machmes, and also I t ' r bt to r ht t t f t , A his patent through the Scientific American P.stent I '!'he best Is the cheapest. New York Belting and Pack- what size for winding the electro-ma!mets' A Where an e ee riC Ig Ig a room wen y ee sqllare . 

Agency, It Insures a special notice of the Invention In I Ing Company, 37 and 38 Park Row. N. Y. I permanent magnets are used they are �ot wound. When Abon� 100. 2. How many of cap�clty ?f 1 quart for 
the Scn:STIFIC AMERICAS, which publication often I Nickel Plating. -Wenzel's Patent Perforated Carbon , electro-magne:s are employed, tbe size of wire varies glass Jar ' A. 50. 3. Wha� Is.the sIze of lar most suita­
opens negotiations for the sale of the patent or manu- Box Anode tor holding Grain Nickel. A. C .  Wenzel, 114 greatly with the use to which the macbine Is appiled; ble for battery ,for electriC light ' �. One quart. 4. 
facture ot the article . A synopsis of the patent laws Center St . New York City. I the same is true of the armature. I 'Y0uld porous ceJs made of line potter s clay of proper In foreign countries may be found on another page, ' . sIze and shape be suitable ' A. Yes. 5. Is a glazed and persons contemplating the securing ot patents I BQlt Forging Machine & Power Hammers a specialty. (9) S. D. C. asks : 1. How many pounds pres- earthen jar as good as glass for outer jar ? A. Yes. 6. abroad are Invited to write to this omce tor prices I Send for circulars. Forsalth & Co . •  Manchester. N. �. I sllre will a boiler stand which is made of heavy tin, 10 Are common plant jars as good for porous cups as those which have heen reduced In accordance with the times. For Solid Wrought Iron Beams, etc .. see adverlise- inches dillmeter, 15 inches h:gb, having 7 or 8 1� inch made of llner and more compact clay. A. No. and our perfected facilities for conducting the busl�ess. ment. Address Union Iron Mills, Pittsburgh, Pa., for tubes ? A. Safe working pressure, 15 to 20 Ibs. per • Address MUNN & CQ., ollice SCI ENTIFIC A MERICA " .  , lithograph, ete. I square inch. 2. Give directions for making a good ma I (19) A. C. F. asks what size of steam pipe 

To Mannfacturers.-Messrs. Bignall & Qstrander, 806- I chille which will furnish sutllcient elect.riclty to pro- to nse for an engine 8 inches x 10 inches stroke, running 
»_ ".siuts.s and �."_ ,t.rsonltl. IMl8 N. 2d St.,  St . Louis, Mo., have added to their present ' duce an electric light, said machine to be run by a at 180 revolutions per minute at. 60 Ibs. pressure. A. A � - establishment s Machinery Department, from whence I small engine. A. See SCIENTIFIC AlIIEruCAN SUPPLE- pipe 2 inches in diameter will answer. ------------------;:,::::;_;;;;:::::;,;;. the wants of the Western machine-using public will be lIENTS Nos. 17 and 151. I The Ohargefor Insertion under this head is One ])ollar , SUPPlied .  Mannfacturers will do well to correspond I . " (20) C. A. W. asks : Is the effect of the 

. .  with them. (10) W. H. A. asks . 1. What IS the weIght shock from an induction coil good or bad npon the a lone fm' each insertwn ' alxmt eight words /Q a line. . b 'Id f U '  d S . . ' . . . I Mannfacturers of Improved Goods who deSire to 111 0 a lIIte tates gallon of water, and how many cubiC body in good physical condition' A. Strong electrical Advert sements must be recttved at ],!ubl,eatwn qjftce up a lucrative foreign trade, will do well to Insert a well inches In it t A. 8·33 lbs. , 230'll cubic inches. 2. What ma- shocks are Injurious. as early as Thursday mmning to appear tn next issue. I dl.played advertisement In the SCIENTIFIC AMERICA S , terlal will llt a piston in a cylinder water tight, so that 
-------------------- 1 Export Edition. This paper has a very large foreign " when working the amount of friction shall be as small (21) J. C. F. asks : 1. In , damping the 

Jarvis Patent Boiler ' ettin� burns wet peat, screen- circulation. as possible � A. Any hanl metal, accurately lltted. 3. diaphragm of phonograph described in SUPPLBlIBNT No. 
Ings without blast. A . F .  Uptor., Agent, 48 Congress St . ,  24 x 48 in. Wright's Automatic Engine, with 16 foot Does It take as much power to raise a piston (fitting air 133, do you simply cut small pieces of rubbel"'tlibin$ and Boston, Mass. band wheel. 00 In . face. for sale . Price low. Atlas tight in a cylinder) with water standing nnder it so that place on the diaphragm ' A. Short piece. of rubber tub-

Assays of Orcs, Analyses of Minerals, Waters, Com- Works, Indianapolis, Ind. 
. ! the water will rise as piston rises, as it requires to ing are placed between the diaphragm and its support, 

merclal Articles, etc. Technical formulre and processes. Pnlvedzing Mills foraH hanl substances and gnndlng fonn a I'acuum beneath piston ' A. Yes. and are allowed to exert a slight pres,ure on the dia-Fuller & Stillman, 40 & 42 Broadway, N . Y .  purposes. Walker Bros. & Co., 28d & Wood St., PhIla., Pa. (11 )  W. S. L. asks : 1 .  What size of copper phragm. 2. WiIl llne copper wire insulated with gnt�a-
West Broadway, Reade and Hudson Sts. , N. Y., Ang. Inventors' Models. John Ruthren, Cincinnati, Q. wire gives the best effect In an electro magnet such as percha do for the coli in a teleph�ne as well as SIlk 

J h � f C . .  . . ' covered' A. The gutta percha covermg is generally too 2, ISn . Messrs. H .  W. 0 os lanu acturlng ompany, The Lawrence Engine is the best. See ad. page 13. IS use� m the De MerIt ens machme ? A. For a small thick ; silk covered Is preferable . 87 Malden Lane, New York. Dear Slrs :-In my appllca- North's Lathe Do". 347 N. 4th St . , Philadelphia, Pa. m�ch me we think No. 14 or 16 would do. 2. Can the tion of It, as Boller and S1 eam Pipe Covering, yonr As- � I WIre be purchased already covered, and where ' A. I (22 W D 8 asks '  1 In the best kind of bestos Felting (single and double air chamber) gives Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. From dralers in this city who advertise in our columns I 
. . . . 

.
• 

most complete and thorough satisfaction, and Is far su- 1 _ . ' safety valves for steam bOIlers does the area for escap-
perlor to any of the various non· conductors that I have Band Saws, $100; Scroll Saws, $75: Planers,_ $150; : 3. Is the <;ffcct the same If t!:e permanent ma�ets are ing steam gradually increase as the pressure increases? 
tried or am tamlllar with . 1 very willingly recommend Universal Wood Workers and Hand Planers, $150, and revoll'ed.mstead of the electro-magets.? If so, It would A. According to experiments made by the United 
It to engineers and the public generally as the best non- upwards. Bentel, Margedant & Co., Hamilton, Ohio. s�em as If the wear . of brn!lhe?, sprmgs, or commuta- States Boilcr Inspectors, common safety valves, when conductor of heat that has been put upon the market . Steel Castings true to pattern , of superior strength tlOns, would be aVOided by thiS plan. A. Pennanent properly proportioned are liS etllclcnt as those which Yours respectfully, Chas . D . DOllbleday, Engineer for and dursbllIty. Gearing ot all kinds . H ydraulic cylln- magnets lose their magnetism by jarring; It is, there- ' give an enlarged area 'for increased pressure. 2. Are H .  K. & F. B . Thurber & Co. ders, crank shafts, cross heads, connectlllll rods, and fore, best tbat they sheuld remain otationary . 4. Will the air compartment. in ships' rooms done 011 for tloat-Manufacturers of Hand and Power Brick Machines. machinery castln"s of every description. For price list steel wire bent into proper shape, hanlened, magnetized, ing power alone, or are they sometimes used for storage' 
l'Iease send circulars and prices to n. P. Gregory & Co . ,  and Circular, address Chester Steel Castings Company, and wound into a bundle, magnet shape, make a mag- A. The compartments having dool'9 are ordinarily used San Francisco. I Evelina St . ,  Philadelphia, Pa. net cqually powerful with a compound piate magnet as for storage. 8. Would an invention be valuable that 

'l'wo Iron Coal Dumping Cars for elevated track $SO! The to'CIENTlFIC AlIIERICAN Export Edition i. pub- used in the De Meritens machine '  A. We think not, ' would automalically close the doors between the air 
cost $�. 310 York Ave., Philadelphia, Pa. 

' I lished monthly, about the 15th ot each month. Every bu t it might answer very well. 5. Can the magnets be ' compartments without any machinery in case a hole number comprlses most ot the plates ot the tour preced- made with a sct of bar magnets? A Yes 6 Will . One half of pateut for sale of Tubular Iron Grindstone Ing weekly numbers ot the SCn:NTIFIC A >I " H ICA N, with cotton do for coverin for the wire ? A. ·Yes. · 7. 'Have 
w�s m�de t.n t�e ves,;,,1 below the water hne ? A. We 

Frame. J. E. Defreest, 73 Ferry St., Troy, N. Y .  other appropriate contents. business announcements, g . . thmk It qUite hkely, If superior to the arrangements in 
etc. It forms a large and splendid periodical of nearly you a recent ,,:ork. on the subJe�t of Magne�o-�Iectrlclty use. Wallace Electric Light Machine, 1,500 candle power; one hundred quarto pages, each number Illustrated with and the Electr

.lc Light? A. We mtend. pubhshmg papers I (23) W A M writes ' I have a bottle of In use only two months, and guaranteod In perfect order. about one hundred engravings. It Is a complete record on thcsc subjects at an early day ill the SCIENTIFIC . . ' . . ' Cost ,lao ; price '200 . E. T . ,  Jr. , P. Q. Box 3814. N. Y .  o f  American progress i n  the arts. AMERICAN SUPPLEMENT. I pure bay oU, will you please Inform me how J can make 
. "I t I Pull d Frl tl H '  t . . N Y 1n T S .... h' h '1 h ' bay rum suitable for toilet purposes ' A. 10 tluid The best FrictIOn � u c 1 ey an c on OIS - Diamond Saws. J. Dlckmson, 64 :!>oassau St. , . . ( :ol) . . JJJ.. asks W IC WI I consume t e dl'llchms of oil of bay rum ; 1 tluid drachm of 011 of Ing M.lehln'lry In the world. D.�'rlsble & Co . •  N.Haven,Ct. Eagle Anvils, 9 cents per pound. �'ully warranted. most power, to place the driving pinion in a hOisting rna- pimento. 2 tI,I1d ounces of aceticether ' 3 gall'lns of The Lambertville Iron Works, Lambertville, N. J., The well named Leader Lat.he is  far aheR'\ of compe- chinc n:'o,". 0; be.lolV the cen�r of the large spur wheel ? , alcohol 95 per cent; 2)g gallons of w�ter ; mix, and build superior Engines and Boilers at bottom prices. A W,. th' nk It Will make no dl"'erence tltors. For descriptive circular. address �'rasse & Co . , · · .u. .  • I after two weeks' repose, ruter. Empire Gum Core Packing, Soap Stone Packing, Pis- fl2 Ch tl St New York (13) G E F k 1 H t k n lam ., . . ' . • a

. 
s s :  . OW 0 ma e

. 
or mlx (24) G. C. asks '. What I'S the best method ton Packing ; all kinds . Greene, Tweed & Co . , 18 Park Improved Meat Cutter. Ca.aclty 600 Ibs . an hour. Cir- the substance used m cold water pens. A .  MIX any of . . Place. N .  Y .  cuJar and price \1st, J .  W .  McFarland & C o  .. Alliance, Q .  the solublc coal tar dyes with gnm water t o  form a thick of protectmg the lungs against dust While sweeping' 

1,000 2d hand machines for sale. Send stamp for de-
paste, and aftcr llllin!! the case, dry at a gentle heat. 2. A. Breathc tbrough a moistened sponge. 

scrlptlve price list . Fursalth & Co . ,  Manchester, N. H. The only economical and practical Uas Engine in the � I market Is the new " .otto " Silent, built by Schleicher. Also. a .�ood mucilag? A . Triturate 1 ou�ce of gum (25) E. G. MeD. asks how to make rn�rk-Bevins .t, Co 's Hydraulic Elevator. Great power, Schumm & Co . •  Philadelphia, Pa. Send for circular. arabiC II Ith about 4 1I1lld ounces of hot water m a mor- Ing lluid for the backs of Bn18sels carpets. A. An ex-slmpllclty,sa1ety,economyldurahlllty. 94 Llberly St.N.Y· 1 Seli-feeding npright Drilling Machine of snpl'rior tar, and add a few drops of clove oil . .or make a solu- cellent ink for this purpose Is prepared by tritonhlng 
Hydraulic Elevators for private honses, hotels, and construction. Drills holes from lfi' to " In . diam eter . tion of dextrine in about 3)g parts of boiling water. 1 4 parts of powdered soluble nigrosine in about 15 part. public bulldlll&s . Burdon Iron Works, Brooklyn, N. Y. Pratt & Whitney Co ..  Manuts . ,  B artford, (,onn . (14 W. E. G. asks what would be the of hot water, �nd straining the hot solution repeatedly 
Galland & Co. '. improved Hydraulic Elevators. Otllce Correct thing for Holidays, Whist and Dinner Parties, power of all engine 2 inches bore and 4 inches stroke. I through line silk or lllter.ing t�ro�gh lllter paper, using 2C6 Broadway, N. Y., (Evening Post Building, room 22.) Is the Vanity Fair (''lgarettes, with y01\r monogram . Will an oscillating engine of the same size produce the a

s 
hot funnel . 
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Consumption cured.-An old physician , retired from Vertical & Yacht Engines . N. W.TWISS, New Haven, Ct. same power with the same amount.of steam, say 60 Ibs. f UPPLEMENT O. . activ e practice, having had pillced In his hands by an Wbeels and Pinions, heavy and light, remarkably What s.ize should a. boiler be for such an en. glne ?  W. ould 1 (26) Engineer asks which of the two is the East India missionary the tormula of a simple vegetahle &trong and durable. Especially suited tor sugar mills h remedy for tbe speedy and permanent cure of consump. and similar work. Pittsburgh Steel Casting Company, an engme of this size run a lathe that swmgs 12 mc e. largest-the Cincinnati water works, or the new 
tion , bronchitis. catarrh, asthma, and aU throat and Pittsburgh, PR. for turnillg iron' A . There will be no d ifference in the water works about completed at Pittsburg also their 
lung alfectlons, abo a positive and radical cure tor gen- power of thc Lvo engines, if properly constructed. To relativc capacities. A. Perhaps correspo�dents from eml debility and all nervOus complaints, after bavlng determine the horse power, multiply together the mean these localities will kindly srnd us partlculars.-ED . tbOl oughly tested Its WODllerful curative powers In thou- pressure during stroke In pounds per square inch, the I sands of CBses, feels It his duty to make It known to his 

�rea of the pis.ton in [quare Inches, the �ength of �troke (27) W. Z. B. asks : 1. Can water be forced 8ulferlngfellows. The recipe will be sent free of charge. 1 111 fee�, �d tWice the number of revolutlOns p?r mllIute, into a boiler above the water l inef It may not bc ad-to ail who desire It, with full directions for preparing and diVIde the product by 33,000. Make a bOIler whose vlsable, but can it be done? A. Yes. 2 . .our otllce i. aod successfully using. Address, with stamp, naming . f this paper, Dr. J. C. Stone, 146 South Eighth Street, • . heating surface is in the proportIOn o� rom 15 to 20 heated by coils of pipe which drain themselves com-
(1) J. L. J. asks : Wh at composItion for square feet per horse power. The engme can be used ! pletely, where they, and their outlets, are 8ubJ'ect to 110 Philadelphia, Pa. 

I steam valves Ilnd cocks will expand the least? A. The to ran the lathe. other pressure than tbat of the IlImosphcre. If both If you are troubled wiLh leaky valves, use the Chap- b I man . Warranted to give sntlsfactlon. Chapman Valve following composition answer� well; 20 partE , y I (15) J. F. S. writes :  I am Itbout to select a outlets are conr.ected to the dome of a boiler carry ing 
Manufacturing Company, Boston, Mass. we�ght, copper; 8 parts by weight, ZIllC ; 3 parts by . trade or profession. I have a taste for mechanical trades S? Ibs. o.f stea.m, placed below these ?utlets, will the 

For Fire or Power Pumps, adures3 the Gould's Manf. wClght, tin. : of all kinds farming and mercantile business. I have pipes still dram themselves' A. Yes, If there is BUtll· 
Co., Seneca Falls. N. Y., or 15 Park PI., N. Y. city. (2) J. N. B.-We know of no work espe- I a chance to�o as runner in a bank in New York, or to cient fall, and .the pipes are properly arranged .. '

 3 . .our 
Iron, Bra"s, and Steel Wire. Neerlle pointed English I II d ted t . k I I t' g You will llnd a com- go on a 400 acre farm in Indiana. 1. Which sball I do? water wOIks give a pressure of 125 Ibs. to the mch. If 

o c a y evo 0 DlC e p a m . . .  a pipe was connected from the main to the dome of a Steel Wire, for all purposes. W. Crabb. Newark, N. J. prehensive article on nickel platin� on p. 209, Vol. 38, A. Go on the fann by all means. 2. How can I dlstm- . . . . . . 
guish oleomargarine butter from the genuine articlef bOiler carrymg 60 Ib&., would water enter the bOI ler? The only Engllle in the market attached to bOiler 

I 

SCIENTIFIC A.lIIEruCAN. I ·  . d I A. Yes having cold bearings. F.F.& A.B.Landls, Lancaster, Pa. . , f A. Acconl�ng to Profe�sors �echartler an Tay ?r, . 
. . . . (3) A. R -You Wil l  find a recclpt or oleomargarme may be dIstingUished from pure dairy (28) W. asks : 1. Win stearn or wllter de-Brush Elcctrlc L1��t. -20 I
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e. cementing rubber on p. 250 (15), vol. as, SCIENTIFIC

. 
butter by examining a sample nuder a good mi- wI' ,h heated Latest & best light. I elegrap pp y o., , . 

A.lIIErucAN . I croscope. The latter presents a nearly uniform color; posit scale when not coming In c ontact 
The Hancock Inspirator received a gold medal at 

d h b # d f the forms seen consist of oil globules and crystals of surfaces? A. Water may do so. 2. Will steam when 
Paris. as being the bcst boiler feeder ever made, and (4) J. R. �No rewar as een Ollere or 

I salt. When observed by polarized ligbt very little not superbeated cause oxidation of brass ? A. To some 
the Old Colony Railroad (who have twenty-three ma- perpetnal motion. change is observed but if the specimen contain oleo- slight extent. 
chines In constant use l have just given It their unquall- • • • . '. . .  . . 
fied Indorsement as the cheapest and most elfectlve (5) J. R. M.-Lepldohte IS found at Hebron, margallne the lleld ls speckled over With shlDlng part!- (29) T. D. H. Bays : 1. I have a telegraph 
teeder ever used

' 
on their locomotives. Those Inter- Me., and near Middletown, Conn. It has about the fol- cles which change color with . every quarter .turn of the line about 300 feet, No. 14 copper wire, gas pipe ground­ested are referred to their letter of recommendation, lowing compo_W on : I analyzer . A power of 75 dIameters exhibits these ed, and on it are two learners' instruments and two which may be found In our advertising columns. SiO. AI.Q, Fe.Q, MgO CaQ RbQ LlO NaF K H.Q changes very m.arked�y. With a power of 250 diameters bells (box pattern). How many jars will I want of J. C Hoadley, Consulting Engineer and Mcchanical 50'82 28'54 0'73 0'51 1 '01 0'24 0'7 1 '77 2'6 3'12 more or less aDlmsl tl8sue may u9ually be detected. 

Lockwood or Watson batteries to work it' A. Four. and Scientific Expert, Lawrence, Mass. Stillman bas lately shown several lepidolites to contain I (16) H. S. asks how to sorder German 2. What Is the comparative strength and usefulness on 
The Lathes, Planers, Drills, and other Tools, new and cresium-one sample from Bonn, Prussia, contained as I silver. I have tried what they call silver solder, with a a line of these two batteries ' A. There is not much dif-

second-hand. of the Wood & Light Machine Company, much as 0'68 per cent, CsQ. blow pipe and a spirit lamp; the .older will not melt. ference . 3 If an otllce ground both line and local on Worcester, are to be sold out very low by the George M M k f h be t th d f t A Rub a lump of borax with a drop or so of water on one binding post, and thence by one wire to the ground, Place Machinery Agency, 121 Chambers �t . , New York. (6) . .  as s or t e 8 me o
. 
0 cu 

- , a �ommon slate or porcelain slab, until a thick paste is is there any dang�r of a return current if one be ground-
F h b t d . .  t I . in S ·  t'll tlng glass tnbes used for water gauges . A. File in one or t e es a vertlsmg a owest prices Clen I c" . produced. Clean the surfaces to be soldered and paint cd and the other in use' A. No. 4 . What will take 

Mechanical, and other Newspapers, write to E. N. Fresh- side a shght n�tch; upon the ?pposlte Side pl�e the 
on the borax paste; dip your silver solder in the borax knot and dust marks (from cracks) out of an engraving? man & Bros., Advertising Agents, 186 W. 4th St., Cln .. Q. two thombs With ends of n�lls exactly oppos'.te the paste and place it in position on the work. Pin the work A. Moisten the parts thorouj!'hly with soft water, and . d P" E '  notch' now grasp the tobe With both hands and pull . . . For Town and Village use, comb'd Han Ire ngme 

'wi i hll b k it uld on a chareoal or piece of pumIce stone, wltb common press strongly between hot sheets of bibulous paper. 
& Hose Carrlage, �. Forsalth & Co .. Msnchester, N . H .  length se on t, w e you rea as you wo a 

tacks (not tinned),direct the reducing llamc of a blow pipe j When cool moisten witb strong cold solution of fresh 
Pr D· and Tools for working Sheet Metals etc. I stick. 

npon the work nntil it becomes red hot, then project It sodiom hypochlorite, and when sutllciently clean, moist-esses, ICS, ' 11 f I I I odl ul � '  I '  d �'rult and other Can Tools. Bliss & Williams, Brooklyn, (7) J. H. A. G. asks how many ce s 0 a on tbe solder. The small sliver three cent pieces make 
I 

en again with a Itt e s um hypos palte 00 otlOn, an , 
N. Y , and Paris ExpoSition, 1878. _ Callaud battery are necessary to heat a short strip of excellent solder for Gennan silver, brass, copper, iron, after a time, absorb excess of moisture with clean blot­

Ru�ber Hose, Ruction Hose, .. team Hose, and Linen platina foil ,'. of an inch wide and � of an inch long, and s�eel. SCIEN�FIC AMERICAN SUPPLEMENT No. 20, tlng paper, and pres. between sheets of the same with 
Hosel; all sizes. Greene, Tweed & Co., 18 Park PI .. N. Y. hot enough w explode gunpowder? A. Eight . , contains lull practical direCtiODS fOl soldering. hot irons until perfectly dry. 

© 1879 SCIENTIFIC AMERICAN, INC.
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(30) W. S .  D .  writes : 1 .  I have made a 
steam engine cyliuder lY4X2 Inches; now I want a boiler. 
can I get steam enough by nSlng a boiler on a common 
cook stove-boiler to be abOut 8 inches In diameter 
made ot caat Iron? I want it to run a bracket saw on 
large work. If this will not do. how can I generate sn1ll.­
clent steam? Of what can I make a boiler; and how 
large? A. H you set the boiler in the ftre. you can pro­
hably make enougb steam. It would be better tc form 
it of copper. from 8 to 10 inches In diameter. 2. Is cold 
!'QUed Iron as good as steel for piston rods, arbors, ete. ? 
.A. It Is not as strong. comparing good qualities of each. 
8. How shall I temper machine steel to have It the 
'�nghe8U A. You can make the steel very hard. by 
heating it aud plunging into cold water. After this, you 
"an temper to aoy less degree of hardness. by rebeat­
ing. and allowing it to cool somewhat. before plunging 
JDto cold water. 

(31) E. W. T. asks : What form would be the 
best to copy to make a small magneto-electric machine. 
costing from $8 to $10? I want a continuous current for 
physiological experiments. A. Probably Clarke's ma­
chine would be best for your purpose, but we do not 
think you can make one for the price named. 

(32) J. G. A. and C. K. will find receipts for 
ebonizing woods on pp. 191 (19). 219 (67). and 251 . vol. 
38. 8cnI:NTlJ'lC AxErucAN. 

(33) W. B. S. writes : In heating our factory we 
take steam from the steam dome. and the return or drain 
pipe Into the heater then (after the pipes are heated up) 
inmed Into the mud drum. It seems there is enough 
greater pressure at the mud drum to prevent the return 
water from 1I0wlng back into tbc boiler by a head of 
about eight feet or more generally. How can this be 
remedied? A. Ordinarily. this is not enough head to 
secnre good circulation, in an extensive system of radi­
ators. unless all the return pipes can lead with a rall into 
a vertical main. Fortunately the dllllculty can be easily 
solved by adding a good trap. 

(34) S. G. B. asks if there is a differencc be­
tween one " sqnare foot " and one foot square. A. Square 
foot Is the more comprehensive term. since It includes the 
.. foot square " (t. e .• a square one toot each way) and all 
other 1Igures having tbe same arca. 144 square incbes. 
The lIrst is a unit of meaAure. without regard to form; 
the second is a particular form of a particular size. 

(35) A. G. L. asks : 1. Is there anything that 
will prevent kerosene oil from smoking when used for 
cooking pnrposes? I nsed three tubes similar to those 
nsed on torches. but a black deposit Boon formed on 
the bottcm of. the kettle. A. The burner for a kerosene 
stove sbould be made on exactly the Bnme prinCiple a9 a 
llrst clas. lamp buruer. 2. Can I make the electric light 
by using a battery composed of zinc and copper plates 
Immersed in solution of 9 parts water. 1 part sulphuric 
acid. the plates being 3 x 4 in .• Yo in. thick; how many 
cells would be suftlcient? A. 5� such cells would pro· 
duce a light. but not for a !1I'eat length of time. as a bat­
tery of this kind is not constant. 8. What size copper 
wire is best for connections? A. 1'0. 1 )  or 14. 4. Wheo I 
melt zinc in an iron ladle it is brittle; is it lit for battery 
p�s? A. Yes. 

(36) R. W. S. asks : If a malleable iron 
casting r\ of an inch tbick by 2� wide. is securely held 
lit each end by a Holid support, so that there is two inches 
of unsupported metal between the supports. what pres· 
sure In pounds brought to bear upon the center of the 
casting wiltbreak it? A. Trautwine gives the follOwing 
role : Breaking weight in pounds 

=(D��b in Inches) 2 X (Breadth In Inche"� X 4200 Clear length In feet 
This rule is for the case in which the ends are immov· 
ably 1Ixed. 

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

s. F.-It is a micaceous sand. Not valuable. We 
could not indicate tbe probable value of the stone from 
your description alone.-J. G.-It is magnetic iron 
sand-magnetic iron oxide or magnetite. It will make 
an excellent quality of Iron if properly smelted. It may 
be freed from sand and other impurities by means of 
large magnets.-J. B.·-The light colored specimens 
are principally marcasite (an iron sulphide). with traces 
of copper aud arsenic. in slate. The other sample con· 
tains a large per cent of lead (galena) and chalcopyrite 
(iron copper sulphide). The ore will probably prove of 
value.-J. T.-The quartz contains galena (lead suI· 
phide) and a little cbalcopyrite and zinc. The property 
is doubtless of some valne . 

COllOlUNICATIONS RECEIVED, 
The Editor of the SCIENTIFIC AMERICAN acknowledges 

with mucb pleasure tbe receipt of original papers and 
contributions on the followiug subject. : 

Wagon Wheel Problem. By M. S. C. 
On Subdivision of Electric Current. By J. T. P. 
Metric System. By R. F. 
Facti! and Figures for Mathematicians. By L. S. B. 
Electric Light Telegraph. By F. P . 
A<!oustic Telephone. By E. D. V. 
Any numbers of the SCIENTIFIC AMERICAN SUPPLE­

J(IINT referred to lu these columns may. be had at this 
oftl�e. Price 10 cents each. 

Ititutifit �mtri tau. 
[OFFlCIAL. NIppers. cutting. T. G. Hall . . . . . . . . . .  . . . . . . . . . . .  . . .  20!l.677 

Ore reducer and smelter. W. E. C. Eustis . . . . . . , .  209,liM 
I N  0 E X 0 F I N V E N T I O N  S Packing for journal boxes. W. V. Kay . . . . . . . . . . . .  209,572 

I'OR WHIClI Paper collar machine. C .  Spolford. . . . . . . . . . . . . . . . . .  209.628 
Letters Patent oC the United States were Paper. makillll ftanged articles of. H. A. House . •  209.686 

Peanut cleaner. B. H. Velllnes . . . . . . . . . . . . • . . . . . . •  209.700 
Granted In the Week Endlna: 

November 5, 1878, 
AND EA,CH BEARING THAT DATE. 

[Those marked (r) are reissned patents.] 

Pen. fountain. W. Sachs . . . . • . . . . . . • . . . . . • . • • . . . . . . .  209,716 
Pen. multiple. F. Soennecken . • • • . . . . . . . . . . . . . . . • . . •  209.722 
Pills. soluble coating for. W. N. Clark . . . . • . . . . . • . .  209.664 
Pipe stem. d .  W. Tallmadge . . . . . . . . . . . . . . . . . . . . . . . .  209.725 
Planter and drill. com. O. C. Du Souchet . • . . • . . . . .  209.671 
Planter. com. T. A. Sammon • . . . . . . • . . • • • • . • • . . . . . •  209.717 A complete copy of any patent In the anne.:ed lI.t. Planter. com. G. A. Sharp . . . . . . . . . . . . . . . . . . . . . . . . . .  209.718 

Includlng boththe specldcations and drawings. will be Planter. potato. T. J Davis . . . . . . . . . . . . . . . . . . . . . . .  209.607 

furnished from this olllce for one doll&r. In ordering. Planter and hiller. com. L. Dunne • . • • • • • • • • • • • • • • •  209.670 
Plaster. S. A. Grllllth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209.1!60 please state the number and date of the patent desired. Plow. sulky breaJdng. E. T. Hunter . . . . . . . . . . . . . . . .  209.688 and remit to Munn '" Co .• 37 Park Row. New York City. Plow. swivel. C. M. Lufkin .. . . . . . . . . . . . . . . . . . . . . . . . 209.697 
Potato digger. F. W .  Benjamin . . . . . . . . . . . . . . . . . . .  209.00 Adding machine. E. L. Bill . . . . . . . . . . . . . . . . . . . . . . . .  209.644 Pressure regulator. lIuld, J. F. Bennett . . . . . . . . . . . . 209.602 Addlnll machine. R. R. James . . . . . . . . . . . . . . . . . . . . . .  209.690 PrInter and cutter. fabriC, W. D. Grlmsha ... . . . . .  209.674 Axle. box. car. R. C. Brown . . . . . . . . . . . . . . . . . . . . . . . .  209,M6 PrInting press sheet deliverer. J . Hlrd . . . . . . . . . . . .  209,688 Bag holder. S. M. Dalzell . . . . . . . . . . . . . . . . . . • . . . . . . . • 209.663 Propeller, chain wheel, L. Alvord. • . . . . . .  . . . . . .  2O!f,Ml Bar straightener. etc., metal, J . S. Seaman . . . . • . . • 209.588 Pruning Implement. W R. Rose.. . . .. . . . .  . .  . . . . . . . 209.587 lied bottom. sprtng, D. L. Haire . . . . . . . . . . . . . . . . . . .  209.676 Pump, 1V. CloUllh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 209.549 Bedstead, wardrobe. H. P. Blackman . . . . . . . .  . . • 209.004 Pump, ;/'. M. Grillenberger . . . . . . . . . . . . . . . . . . . . . . . . . .  209.673 Beehive. Moses & Stewart . . . . . . . . . . . . . . . . . . . . . . . . . .  209.622 , Pump valve. metallic. W. Ap Williams . . . . . . . . . . .209.740 Berth. suspended ship' •• D. Parks . . . . . . . . . . . . . . . . . .  209,582 Rail, R W. Welch. . . . . . . .  . . . . . .  . . . . . . . . .. . . . . . . . .  289.739 Blotter. J .  N. Huston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209.689 Railway ralls. reducln� old Iron, B. P. Brunner . •  209.743 Blowpipe • .  C. Holfmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.685 Rake. horse hay. J. Hause . . . . . . . . . . . . . . .. . ... . . . . .  209,564 Bobbin maker, Glazter "' Walt . . . . . . . . . . . . . . . . . . .  209.614 Rake. horse hay, C . B. Holden (r) . . . . . . . . .  , . . . . . 8.475 Boiler heater and feeder. R. N. Pratt . . . . . . . . . . . . . . 209,584 Rein attachment. check. C .  H. Do .... . . . . . . . . . . . . . . . 209,558 Boilers, preventing incrustation In. F. M.Maybury 209.574 Roollng. manufacturing composite. '1'. New. . . . . .  !IOOl1OCl BOilers. patching, F. A. Bidwell . . . . . . . . . . . . . . . . . . . .  209.600 Rope machine. wire. Pickles '" Burns . . . . . . . . . . . .  � Boot and shoe front marker. G. C . Wilson . . . . . .  209.7(1 Saccharine llqulds. rellulng. etc .• J. W .1lecastro . .  209.ool Boot and shoe heel sturener. G. V. Shellieid (r). .  • 8.477 Sandpapertng machine. A. Bridgman . .. . . . . . . . . . . .  209,648 Box, sheet metal. J . Gilbert. . . . .  . . . . . . . . . . . . . . . . . • 209,556 Saw tooth, Insertlble F. Schley . . . . . . . . . . . . . . . . . .  209.6'li Boxes, manufacturing. J. Sperry (r) . . . . . . . . . .  8.(80. 8.481 Scraper. earth. B. SlUsser . . . . . . . . . . . . . . . . . . . . . . . . .  209.m Bran scourer. Smith & Thompson . . . . . . . . . . . . . . .  209.590 Sewing machine. E. E. Bean . . .. . . . . . . . . . . . . . . . . . . . . 209.543 Bridie brow band. E. R. Cahoone . . . . . . . . . . . . . . . . . . l!O9,651 Sewing machine band wheel clu:cb, G;;.M. l'ratt . . 209.712 Bronzing paper. etc .• Peterson & Frost. . . . . . . . . .  209.625 Shaft for veblcle .. . . Q. Adam�. . .  . . . . . . . . . . . .  209,5(0 Bronzlllll machine, Peterson &; Frost . . . . . . . . . . . . . . . 209.624 Shoe. C .  Heron . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 209,� Buckle, G. W. McGill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.701 Shoe upper lItting machine, Walden &; Platts . . • . .  209.782 Rullet macblne. S. L. Loomis . . . . . . . . . . . . . . . . . . . . . . . 209.619 Sifter. C. O. Peck . . . . . . . . . . . . . . .  _ . . ..  _ . . . . . . . . . . . . 209.710 Calendar. II. Meineke. . . . . .  . . . .  . .  . . . .  . .  . . . . . . . . . . . . 209,577 Sign. H. Petrie . . . . . . .. . . .  '" . . . . . . . . . . . . . . . . . . . . . . . . . 209,583 Can. oil, T. Moran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.578 Smoke and cinder conductor. railway. J ,  J Frey. 209.672 Candlestick and match s&fe. G. E. Heinig . . . • . . . . .  209,565 Spark arrester. A. Delaney . . . . . . . . . . . . . . . . . . . . . . . . . 209.668 Candlestick rellector. M. C .  Meigs . . . . . . . . . . . . . . . . . .  209,576 Spark arrester. locomotive. A. Davis . . . . . . . . . . . . 209.6611 Car coupling. C. L. Cloutman . . . . . . . . . . . . . . . . . . . . . . .  209.656 Splnnlnglliers. lock for. Thorwarth &; Harrison . . • 209.727 CardlnK machine. C. Jones . . . . . . . . . . . . . . . . . . . . . . . . . .  209.692 Spinner or twister stop motion. J .  JI. Knowles . . •  �.69{ carpet sweeper, L. Hull . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209,687 Spring. door, F . J. Randall . . . . . . . . . . . . . . . . . . . . . . . . . .  209.718 Cereals for food, preparing. Ross &; McLeod . . . . . .  209.715 Spring. time-keeper oalance, Berlitz '" Morgan • • •  209.642 Chimney. A. Oelschleger . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.579 Spring. vehicle. I. M . Linderman .. . . . . . . . . ... _ . . . .  209.695 Chimney top and ventilator.G. W. & L. Demond. 209,552 Stamp recordlllll cabinet, postage. H. T. Taggart. 209.728 Churn. II . Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.605 Stamp. rotary ore. D. E. W. Taylor . . . . . . . . . . .. . . .  209.631 Clock calendar. B. B .  Lewis . . . . . . . . . . . . . . . . . . . . . . . . .  209,618 Steam trap. H. W. Belns . . . . . . . . . . . . . .. .. .... . _ . . . . 209.601 Clock. striking. V .  Hlmmer . . . . . . . . . . . . . . . . . . . . . . . . .  209.61 6 Stove G F Cobb 209 550 Cock. hot. cold. and waste water, W.D.Abbatt . . . .  209.5119 Stove: J"H: Goodf�ii��·:::::::·::::::.·:::::.200,5s7: 209:558 Colfee and peanut roaster, C. L. Hall (r). . . . . . . . . .  8,479 Stove. J. G. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209.721 Coin holder, Raymoud '" Perkins . • • • . . . . . . . . . • . . . . .  2a!l.585 Stove door turnkey or handle. H. A. Matthews . .  209.573 Coin holder. J. W. Whittle . . . . . . . . . . . . . . . . . . . . . . . . . .  209.637 i Stove lamp E Hunter 209 567 Contrate wheels. making. H; J. & W. D. Davies • .  209.664 Surv;ytng I�.t;"'ment t�i��d .. j,·�,;;j: W. G�I�;: . : :  209:562 Cooker. steam feed. W. M. Combes . . . . . . . . . . . . . . . . .  209,659 Suspender ends. B. J. Greely . . . . . . . . . . . . . . . . . . . . . .  209.559 Cooler for water. etc . • L. Dolle . . . . . . . . . . . . . . . . . . .  209,669 Swing, L. D. Noble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.623 Cooler. milk, L. W. Center . . . . . . . . . . . . . . . . . . . . . . . . . 209.MB Tea pot tUter. J. A. Bragan . . . . . . . . . . . . . . . . . . . . . . .  209.545 Cooler. oyster. J. P. MUler . . . . . . . . . . . . . . . . . . . . . . . .  209.621 Telegraph. fire alarm. Birge & Williams . . . . . . . . . . . .  209.M5 Cores. maklng, G. Cowing . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.551 Telephone switch or cut.out. T. A. Watson . . . . . . .  209,592 I Corset. E. W. Bigelo ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209.643 Thrashing macblne P Parrott . 209 7� �'ultlvator. Van Brunt '" Davl . . . . . . . . . . . . . . . . . . . . . . 209.633 Thrashing machine ·cutter. J. M:' o.N��ij : : : : : : : : . :  209:580 Cutlery. table. Hart &; Fisher . . . . . . . . . . . . . . . . . . . . . .  209.679 Tobacco revenue stamps. Oliver & Robinson . . . . • 209,581 Dralijlhtequallzer. D. S . Cole . . . . . . . . . . . . . . . . . . . . . .  209.657 Tool handle, W. Millspaugh . . . . . . . . . . . . . . . . . . . . . . . .  209.70( Drawer pull. T. S .  Alexander . • . . . . . . . . . . . • . . . . . . • .  209,6(0 Toothplck. J. Holland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.566 Drilling machine. metal. E. M . Boynton et aI . • • • • • 209,646 Trap. W. ChrIstie. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209.653 Elevator, hay. G. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.703 Type writing macblne, C. T. Ward . . . . . . . . . . . . . . . . .  209.634 Elevator. water, A. J. Clemmons . . . . . . . . . . . . . . . . . . .  209.655 Type writing machine. J. A. Hitter. Jr . . . . . . . . . . . .  209.fi84 Engine house door opener. S. V. Dickinson . . . . . . .  209,610 Umbrella tlp cup. W.  S. Atwood . . . . . . . . . . . . . . . . . . .  209,598 Envelope. N. Jacobsohn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,571 Varnish, J. W. Hyatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209.570 Envelope, J .  H. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,598 Vinegar. etc. making, A .  Graham . . . . . . . . . . . . . . . . .  209.615 Fan. automatic, W. H. Love .. . . . . . . . . . . . . . . . . . . . . . . .  209,696 "'aaon body. J. H. Paschal . . . . . . . . . . . . . . . . . . . . . . . . 209.709 Fence. J . Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,680 ' Waaon. refrigerator. A. Ulrich . . . . . . . . . . . . . . . . . . . . .  209.729 Fence post. Iron. S. Heaton . . . . . . . . . . . . . . . . . . . . . . . . .  209.681 Washers. device for cutting. W. F. TUton . . . . . . . .  209.726 Filter, J. W. Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,617 Washing machine, D. T. Jones . . . . . . . . . . . . . . . . . . . . .  209,693 FIrearm. breech-ioadlllll. R. Fay . . . . . . . . . . . . . . . . . .  209,613 Water wheel. T. Dehart . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.667 Firearm raglsterlng attachment. G. A. Badger • . . .  209.600 Waterwheel. turbine. J. Croft. .  . . . . . . . . . . . . . . . . . 209.662 FIre escape. C. Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.655 Wire barbing machine. F. Billings . . . . . . . . . . . . . . . . . .  209.M( 

[JANUARY 4, 1 879. 
THE ART OF PRESERVING THE EYE-
SIGHT. Adapted from the French of ARTHUIl CHEVA­LIER. Dlustrated with 93 enllravlngs. A plain. com­P!'9henslve Treatise. Explaining the Anatomy of tbe J!)ye ; the Phenomena of Vision. and the Rellectlon. Retraction and Dispersion of Light ; the Ophtbalmo­scope and lis Use ; Diseases of the Eye and Treatment i Long and Sbort Sight. with Instructions ; Cataract ana 
�r;:=���e:����r���e�fu,������e�n��;o:�a their Mountings ' Hygiene of tbe Eye. Wonders of the Eye. The Tear Apparatus. Muscles of the Eye. Rod. and Cones ; the Retina Magnified. How the Eye adjusts itself to distance. Double Conve%, Pla.no-convex, lJon­cavo-concave. and Double Concave Lenses Illustrated and tbelr Action fully explained. How the DIspersion of Lilrht Is neutralIZed ; the Achromatic Lens. Tbe Eye a Camera Obscura. How we see everything In­verted. Flxed._ Hand. and Achromatic Ophthalmo­SCOWs. Their use ; how disease Is detected. with the Healthy and the Diseased Retina Illustrated. Louch. ettes for Strablsm; �ectacles for Cross-ete ;  Iritis ; 
im'�l��tcl�;ug��rlglcg��ia�';ro':,aV"Jla����e�� Sclerotitis ; Cone-sbaped Cornea: Onyx; Perforated Cornea; O"hthalmla ; Hemeralopy ; Dlplopy ; Myosis; Hemlopy. The foregolllll diseases. what they are. their causes. Symptoms. and Treatment deSCribed, with valu­able cautions ho.". to avoid Disease. Presbyopy. or Long Sight. aud Myopy. or Short Sight. exhau.tlvely treated. Franklin SP'lctacles. Cataract; the Operation 
�dExtd:\�J�n eand �;;'��fr:t��:ot�i :V�\!F:rtt�'f,j SlightlY _Igm�. Spectacles. etc .• for Astigmatism. How ,",uart. Crystals are cut for Lenses. TIle Manu­facture of Optical Glass. "Pebbles" condemned. Cup Ball, Lathe. and other Tools for Mating Lenses Illug.· trated. and Practical Directions. The vlirlous kinds at Lenses ; Bleyllndrlcal and PrIsmatic Lenses. Colored Glasses how made, how to select tbem. when and where to use, etc .• with their proper application to several Diseases or tbe Eye. Compound Spectacles. 
gg:��Tr.;r���I���rn��'!';,"dl:�r:�:e";�� �;�yC�e:d 
�r���.rieiIS���t�.�u��::lr:.teUa�I�:�y.1..�� Lorgtlons or Qulzzfog Glasses. Valuable 'Directions 
��:tYo:h� !!.kg��:s�t ct�� flre·th�I"M'i:. ���tNJ'r�; and Infants. What Lamps should be Used. How to Bathe the EJ;e- Instructions to the Aged . Erlractlon 
��Jor:IE:n. od���f�� l�re :y:�w�h�-.:'��e���<lJI:,'h� for t�elr AI'plicatlon. Tbe whole contained In SUPPLE­MENTS 123, 121. 1 30, 136, 139. 14�, 144, 141. PrIce 10 cents each" 80 cents for · tlie eerles. To be had at thi. olnce and or all newsdealers. 
I C E - H O U S E  AND REFRIGERATOR. 
DIrections and Dimensions for construction. with one illustration of cold house for preservlllll fruit from season to season. The air Is kept dry and pure through­out the year at a temperature of from 3/," to 36". COn­tained In SCIENTIFIC AMERICAN SUPPLEMENT No. 1 1 6. PrIce 10 oents. To be bad at this olllce and of all new .. dealers. 
POINTS OF A GOOD HORSE. BEING 
t.he Report ot the Committee appointed by the New England Amcultural Society to decide upon Rules for Gnfdance 01 Judges of Horses. The Points of Excel­lence. Size, Color. S),mmetry of Body. Head and Neck, Eye and Ear, Feet and LI .n!>s. fully described. Speed at tlie Trot. and In Walking. Style and Action. etc . ,  witb the percentage allowed for each quality. The Standard Size and Speed for Matt-hed C.mage 1I0rses. Gents' DrIving Horses. Family Horses. Park or Pboeton Horse •• etc. • An excellent Guide In .electlng animals. Con­tained In ScIENTIFIC AxERICAN SUPPLE!IENT No. 1 03. price 10 cents. To be bad at thl. olnce and of all newsdealers. 
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The Most Popular Sdentltle Paper In the World. 

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

to announce that on the Fourth day of January. 1879. a 
ncw volume will be commenced. It will continue to be 
the aim ot the publishers to render the contents of the 
new volume as, or more, attractive and useful than any 
of Its predecessors. Fire erllngulsher. J. W. Sutton . . . . . . . . . . . . . . . . . . . . 209,m Wood. stalntng. J. W. Hyatt . . . . . . . . . . . . . . . . . . . . . . . .  209,568 FIre eXtinguisher, Condlct & Doty . . . . . . . . . . . . . . . . 209,660 Wrench. J. W. Hyatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.669 Only S3.�O a X�aIfu::�l';.�t�"/e'::':�lI'e. Weekly. 

Fruit drier. M. S. Lyons . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.620 
Fruit drier, A. L. Sierer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �09.719 

TRADE MARKS. This widelY circulated and splendidly Illustrated Gas manufacturer. Harris '" Allen . . . . .  • . . . . . . . 209,563 paper Is publlsbed weekly. Every number contains six. Gas manufacturer. lllumlnatlllll. M. H. Strong . . . .  209.630 Bronze paints. J. Marschlng &; Co . . . . . . . . . . . . . . . . . . . .  6.781 teen pages of useful lnformat.lon. and a large number of Ga. generator. A. I &; W. R. Ambler . . . . . . . . . . . . . . 209,597 Cigars. E. Block & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.768 original engravings of new Inventions and dlscoverle •• Gas IIgbter. electric. W. H. H. Whiting . . . . . . . . . . .  209.594 Cigars and claarettes. Mayer Brothers . . . . . . . . . .  6.77(, 6.775 representing Engineering Works. steam Machinery, Gas. purtIylng, etc .• O. LUlIO . . . . . . . . . . . . . . . . . . . . . . . .  209,6M Clay. Star Clay Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.778 New Inventions. Novelties In Mecha.nlcs. Manufactures. Gas regulator. J. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.638 Fine cut chewing tobacco. R. Hamilton . . . . . . . . . . . . .  6.772 Chemistry. Electricity. Telegraphy. Photography, Archl-Glass house pot, T. Collin . . . . . . . . . . . . . .  ; . . . . . . . . . . .  209,006 Hams. shoulders. and bacon, C. Klinck . . . . . . . . . . . . . . 6.773 tecture. A&rIculture. Horticulture. Natural History. etc. Glazter's diamonds, mounting, P. Sins. (r) . . . . . . . . .  8.(78 I Infants' food. Cereal Manufacturing Company . . . . .  6,780 A l l  Clnsses of Renllers lind In THE SCIENTIFIC Governor. engine, H. T. Farnsworth . . . . . . . . . . . . . . . 209.612 Medicinal preparations. J. W. Cole '" Co . . . . . . . . . . . 6,769 AMERICA>! a popular re8U1lle of the best sclentlllc In. Grain binder. E. Dederick . . . . . . . . . . . . . . . . . . . . . . . . . .  209,009 Saws. Wheeler. Madden & Clemson Manuf. Co . . . . . 6.777 
Grain drier. Smith & Woolford . . . . . . . . . . . . . . . . . . . . .  209.589 Smoking and chewing tobacco, Spaulding '" �Ierrlck 6.776 formation ofothe day ; and It Is the aim of the publishers 
H tt B A WIl 209 598 S I ttcn Clark Thread Company 6 779 to present It In an attractive form, avoiding as much as arness rose e. . .  son . . . . . . .  . . . . . . . .  . . . . • poo co • • . . •  . . . . . . . . . . . . . possible abstruse terms. To every Intelligent mind. Harvester. C. Ainsworth . . . . . . .  ' . . . . . . . . . . . . . . . . . .  209,689 Whisky. Chesapeake Whisky Company . . . . . . . . . . . . . .  6.TIO I f Inst Harvester guard linger. D. L. Grover . . . . . . . . . . . . .  209.675 Writing paper. Cunningham. Curtiss & Welch . . . . .  G. TIl this journal. alfords a ccnstant supp y 0 ructlve 
H t tb h W T Cart 209 653 I reading. It .s promotive of knowledge and progress In arves er· ras er, • . er . . . . . . . . . . . . . . . . . .  , -- every community where it ctrculates. Hat box. F. Jinkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.691 DESIGNS Hatchway door. J. C. Richardson . . . . . . . . . . . . . . . . .  2O!J,586 • Tcrms of Sub8criptiou.-One copy of THE ScIEN. 
Heating apparatus. A .  Burbank . . . . . . . . . . . . . . . . . . . .  209.650 Bustl A. Bartholdl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.893 TIFIO AlIERICA" will be sent for om !lear-52 numbers-
Heater. hot water. J. D. Willoughby . . . . . . . . . . . . . . .  2C9.7(2 Chimney caps and ventilators. D, B. Rich . . . . . . . . . .  10,895 postage prepaid. to any subscriber In tbe United States 
Hoop coller. J. H. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209,735 Holy wa�ont. T. lloyd . . . . . . . . . . . . . . . . . .  ; . . . . . . . . .  10,894 or Canada. on receipt of tbree llol lars nnd twent y  
Horse power. C .  E .  Macartby . . . . . . . . . . . . . . . . . . . . . . .  209.689 Ornament for jewelry. G .  H .  Draper . . . . . . . . . . . . . . .  10,696 cents b y  the publishers ; sl.: months. ,1.60 ; three 
Horse power. O. O. Storie (r) . . .  . . . . . . . . . . . . . . . . . . .  8.476 months. '1.00. 
Horse tall protector. A . Weide . . . . . . . . . . . . . . . . . . . . .  209,737 WATER SUPPLY FOR TOWNS AND 

Clubs.-one extrn copy of THE SCIENTIFIC AMERI-
Horse toe welgbt. H. D. McKinney . . . . . .  : . . . . . . . . .  209,575 Villages.-By Clarence Delafield. C.E. A concise and CAN will be supplied gratisJor every club oj Jlvesubscrfberl 
Hydrant suction coupler. J . Stoddard . . . . . . . . . . . . •  209,591 valuable re..r.grt. showillll the COlts and merits of the at $.1.20 eacb ; additional copies at same proportlonata 
Ice cutter. G. R. Pierpont . .  . . . . . . . . . . . . . . . .  . . . . . . 209.711 �J�sa:3 d:Te"c;if-�":"����I�hs';-:'�,y ...fl:t��m��s rate. PORtage prepaid. 
Implement. combination. C. A . Babcock . . . . . . . . . .  209.599 cost, and advantages-Results obtalned and economy at One copy of THE SCIE"TIFIC AMERICAN and one copy Jar protector. fruit, S. H. Decou . . .  . . . . . . . .  . . . . .  209.666 use of various systems In dI1rerent towns. with names of THE SCIE"TIFIC AMERICAN SUPPLElIENT will be sent K ttl C M Ort 209 - and duty reallzed-Fac s and fiJmres to enable town e e cover. . .  on . . . . . . . . .  . .  . . . . . . .  . . . . . . . . .  . 'V' committees to judge for tbemselves as to tbe system for one year. postage prepaid. to any subscriber In the Knives, handle for table. Brown &; Osgood . . . . . . . 209.649 best suited for tbelr wants-The best sources of water United States or canada, on receipt of Beven "'liars by Lamp burner; W .  N. Weeden. . . . .  . . . . . . . . . . . . 209;'738 supply-Water.bearlng rocks-Artesian wells. their the publishers Lamp chimney aud shade. T . B. Atterbury . . . . . . .  209.542 ��p'���I;:"t��ce:M�!":��e co..:!�: ?o�e�-;;�::'J'������ The safest �y to remit Is by Postal Order. Draft. or Lamp IIllhter. F. G. Stephenson . . . . . . . . . . . . . . . . ' "  109.629 -Cost of wai;;r pipes, from 2 to 12 Inches diameter. E�'ress. Money carefully placed Inside of envelopes. La lIecto J H Whit 209 �� for towns. Including laying. all labor. materials, gates. -� mp re r. ' . . e . . . . . . . . . . • . . . .  . . .  . . .  . ,UlJU jOints, etc. �8t1mate8 of income. water-rates for sup- securely sealed, and correctly addressed, seldom goes Land marker. W. Everitt . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,611 WlI.,o! M����ldlngs. Contained In SUPPLEMENT 27. astray. but Is at the sender's risk. Address aU letters Lantern. 81prnal. W. H. Harrison . . . . . . . . • . . . . . . . . . .  209,678 and make aft orders. drafts. etc .• payable to Latch. gate. O. & J. Metz . . . . . .  . . . . . . . . . . .  . . .  . . . . .  209.702 mNTS TO CORRESPONDENTS. Leather folder and shapero Walden '" Platts . . . . . .  209.731 A L C O H O L I S M. AN INTERESTING 

Paper upon the Relations of Intemperance and Life In­surance The average Risks and Ifipectancy of Life of the Temperate and of the Intemwrate. Physlologlcal 

M U N N  &. CO.,  
We renew our request that correspondents. in  referring Leather folder. Walden '" Platts . . . . . . . . . . . . . . . . . .  209.738 

to former answers or articles. will be kind enough to Leather work cutting board. E. Nicholson . . . . . . . .  209.706 
LIfting jack, H. M. Willis . . . . . . . . . . . . . . . . . . . . . . . . . .  209.685 name the date of the paper and the page. or the nnmber Liquid treezer. W. H. Mansfield. . . .  . . . . . . . . . . . .  209.700 of the question. Loom shuttle box mechanism. H. B. Renwick . . . •  209.714 Many of our correspondents make Inquiries which Lock. W. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 209,734 

cannot properly be answered In these columns. Such Lock. O. D. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209.595 
Inquiries. if signed by Initials only. are liable to be cast Lock, time, H. Gross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209,561 
Into the waste ba.ket. Lock. wagon. G. F. Burton . . . . . . . . . . . . . . . . . . . . . . . . .  209.547 

'Persons dcslring specinl information which Is purely Mall bag fastening. W. J. Stowell . . . . . . . . . . . . . . . . . . 209.723 
f d f l i t  t Measure, regl.terlng tape. J . F. Comly . . . . . . . . . . . .  209.6158 o . a personal character. au not 0 genera n e�e8 , , Measurer and marker. fabric. J. Brady . . . . . . . . . . .  209.6(7 sbould remit trom $1 to 35. according to tbe SUblEOCt' 1 Mechanical movement. A. Warth . . . . . . . . . . . . . . . . . 209.'1811 as we cannot be 'expected to spend time and labor to �edlcal purposes. galvanic pile for, F. J. To,..ue. 209,682 

obtain such information without remuneration. I MlnlUJI apparatul. hydraulic. G. W. CranstOn . . .  209,661 

����h�I&,��II�t��� Dj,��lo�'M'J'd���':! rl:�:':i::� Insomnta. Congestion of the Lunr,s, Deterioration of 
f'��r�rell:x��A'!�·M�1c!r��£��':.";" �:f:t�!� y� SCIENTIFIC AMERICAN SUPPLEMENT. No. 1��. PrIce 
10 cents. To be had at this olllce and ot all newsdealers. 

THE FLOW OF METALS. BY DAVID TOWNSEND. Valuable e.:perlments, with ten engrav­Ings, on Punching through thick pilltes. Evidences of a Flow of Metal. Elrect of Flow on DimenSions. Den.lty. etc.. of Plate. Lines of Least Reslotance. etc. PunCh­Ing with and across the grain. Practical Applications .  Contained In SCIENTI),IC AMERICAN SPPPLEMENT No. 119. Price 10 centl. To be bad at thi. oIIIce and of all newsdealera. 

37 Park R ow, New York. 
To ForeiKn 8ubscribers.-Under the facilities of 

the Postal Union. the SCIE"TIFIC AMERICAN Is now sent 
by post direct from NewYork,wlthregularity. tosubscrlb­
ers in Great Britain. India. Australia. and all other 
British coloules ; to France. Austria, Belgium, Germany. 
Russia. and all other European States ; Japan. Brazil. 
Mexico, and all States of Central and South America. 
Terms, when sent to foreIgn countrtes, Canada excepted, 
$4. gold. for SCIENTIFIC AMERICA". 1 year ; ,9. gold. for 
both ScIENTIFIC AMERICAN and Suppr.EMENT for 1 
year. This Includes postage, which we pay. Remit by 
post81 order or draft to order of Munn & Co •• 37 Park 
lto"'. Ne ... York, 

© 1879 SCIENTIFIC AMERICAN, INC.



JANUARY 4, 1879·J 
In.lde Pall'" each in8el"tion - - - 7 � cent. a line. 
Back Patre, each i llsertion - - - - 81 .00 a l ine. 

(About eight words to a line.) 
liJn.gramngs may head advertisements at the .ame raU per line. by measurement, as the letter pre88. Advw­ti8emenl.s must be received at pulJlicatkm qffIce as early 

as Thur.r1ay morning to appear in ne:JJt 188m. 
Founded &y Mat/lew �arey, 

1.'185.  

Jtitufifl e !mtrieau. 
BLAKE'S STO N E  A N D  O R E  B R E A K E R A N D  C R U S H E R .  

For breakiJu( hard and brittle .ubstances to anT me. Endorsed bT the leading Minintr, 
Mannfactnrlntr. and Railroad corporations In the United IStates and ForeltrD (Jonntrie80 
First Pl"emlulU wherever exhlblted,.and hundreds of testimonials ot the h/(lMst characUr. 

A NEW ISIZE FOR PRul!WECTING AND LA UORATORY U ISE. or ALI. STONE CRUSHERS not made or licensed by us. contatnlng vlbmtory convergent jaws 
actuated by a revolvlnll shaft and Ilr-wheel. are Infringements on our patent. and mlLkers and 
nsers of such will be held accountable . Address 

B I.AKE CRUSHER CO., New Haven, Conn. 

$10 to $1 000 Invested In  Wall St. Stooks makes 
fortunes every month. Books sent 
free explaining everything. 

Address BAXTER & CO., Bankers. 17 Wall St .• N.Y . 

1 3  
EatabU.lled · l S7�. 
TRUMP BROS. 

MANUFACTORY OF STANDARD 

SCROLL SAWS 
FLEETWOOD 

.AND BAIRD'S mIlE UNION mON MILLS. PIttsburgh, PL, Manu­.L facturers of Improved wrought tron Beams and 
Girders (patented). DEXTER rhe great fall which hili taken glace In the prices of • 

��'Wi:�M{'�1aNMtBf*��,���u�s �'iO�I�\'h't.�� Stnd few C"tular and an illustrated LIst 'fl:'J ��t,rg�h��f J�f:t'l:�' ����e�e�n':t �:�
d
W:o� OF 

����l�'i,sJ��g�h r:fn���� �'ii'pS;lrc!tI�� °t':: e.� BRA�::r�����.������ � 
�J�

m
d'l�

I
W�&%"NX�·�t�e E�fH�Yl!i!FrD.'1·ff,� ERS. TABLE<TOPS. VASES. ETC. 

cost of Insurance avolded.and the serious losses and in-
terruption to business caused by fire; these and like con- FO R SALE LEA SE, OR EXCHANGE. 
slderatlons fully ju.tlfy any additIonal first cost. It Is J<'actor)' with Established Trade. 
believed. that. were owners fully aware of the small valuable Patents. Franchises. Fully equipped for 
dl!ference which now exl.ts between the use of Wood :trc�I��I�1 �:ft�:.e�t��n�h.wo��o�

n ':-do
ottal�?:e 

lOR PRAt'rICAL ID. Machinery Warerooms. 
�

e
lf�':fa�e B����a. �t!!.':nrrsln:n·e�· liea�u

\?un:::!� 

w: s��W'b.!�i='':Jto ��I!g��tt�i�e':�!:'!8rha:I'lr�s �:ri'l'� �lt-���It�;;il ��n�f"i\ll�I�t
y 
G�� ��w���r: eomplete. forany speclfic structure.so thatthedl!ference , five railroads. two switches at door. cheal' coal. Cost In cost mal' at once be IlIcertained. Address $100,000. One third that amount will buy . Address CARNEGIE. BROS. & CO .• Plttsbul"llh. Pa. .. X." care of N. W. AYER & SON, Philadelphia, Pa. Our new and enlartred CATALOGUE 011' PRACTICAL AND 

SCIENTI1I'IC BOOKS. oo.Plllres. Svo ; a catalolrUe or Book. 
on DYEING. CALICO PItINTING, WEAVING. COTTON and 
WOOLE" MANUFACTURE. 4to ; CatAlolrUe of a choice 
collection of PRACTICAL, SCIENTIFIC. and ECONo)!IC 
BOOKS. 4to ; LIST 011' BOOKS ON STEAM AND THE STEAM 
ENGIXE, MECHANICS, M.A..CHINERY,8nd ENGINEERING, 
4to ; Llst ot Important BOOb on MET ..... LLURGY. MET­
ALS. STRENGTH 011' MATERIALS. CHElIlICAL ANALTSIS. 
ASSA YING. etc.. {to ; two catalogues of Books and 
Pamphlet. on SOCIAL SCIENCE. POLITICAL ECONOMY. 
BANKS POPUL..t..TION. P ..... UPERISM.and kindred subjects 
sent tree to anT one who wtll forward hill address. 

HENRY CAREY BAIBD 8£ CO., 
Industrial Publisb.ers, Booksellers, and Importers. 

S 1 0  WALNUT STREET. PHlLADELPHIA. P.A. 
BRADFOR D MILL CO. Sw:etllOrI to SaL Bradford &: Co., 1I.j.!m'J',j,C'l'tTUBS �f' French Buhr MillStones, 
Portable Corn .t Flour MIIlI, Smut Machines, etc. 
AJoo. �::=t �wBo�f.bj;,t::b and 
OftIce &: Factory,l58 W.2d St., 

CINCINNATI, O. 
J. R. S ..... n. p,.,. W. R. Dunlap,s... 

LISTS SENT ON APPLICATION. 

woodworking machInery. machInISts' tools; la{f.!��Ck on hand. Send for circular. GEO. M. CLAPP. er. 

Shafts, Pulleys, Han[ers, Etc. 
Full assortment In store for Immediate dellvel')'. 

WM. SELLERS & CO • • 
'19 Liberty SU'eet, New York. 

THE DRIVEN WELL. 
Town and CountT privileges for making Driven 

Wells and selling Licenses under thg established 
Americall Driv" ll Well l>atent, lellled by the year 
to responsible parties. by 

W M .  D. A N D R EWS &. B RO.,  
NEW' YORK. 

THE FORSTER-FIR­
MIN GOLD AND SILVER 
AMALGAMATING COMP'Y 
of N OrMstown, Pa., will grant 
state rights or licenses on 
elllT terms. This s T s t e 10 

THIN WHITE WOOD, OAK, ��:� 'l\',et�:::4 �gicft;: WALN UT HOLLY EBONY ApplT as above. , , " 
COCOBOLA, Fine Pamnhlets prro�d 15c. a Page andr.hIll" Fancy Woods trom �to §jl thlck. perl.000. 1.000 �ne 9x12 Circulars '2.60. Price lis� or 

• RAYNER, Saw MllilI. l1 and lllCannon St.. N. Y. estimate and samples for .tamp. 2{,0 1.1ll Heads. II. 
.. Local " Prlntintr House, SUver Creek, N. Y. 

SHEPARD'S CELEBRATED 

$�O Smw Cutti ng Foot Lathe .  
Foot and Power Lathes. Dr m  Pres .... 
=�·�!,';�."lh��s��d��J:�T= 
��\��e"�f ��l�rsio;

t
W:e

n
u�. 

f
�� 

artisans. 
H. I,. SHEPARD & CO" 

......::i!o.��!'!II!931, 333, 385. & 
�i'!�r!n��

t
O�r��

t. 

'OTM WA 10 FOI\'I'Ii £"",SIt T E ETH. GUMS��BREATH 
Warranted Pore. Hannless. and Infallible. Imparting 

the most Fragrant Perfume to the breath (Ottarof Roses 
and Sweet MJ'lTh). gives a healthT tone to the gums. 
cures all sores In the mouth, and bT the action of Its an-*-12 Her ArUdui Almoaf GinD-. !w,' tlleptle curative qualities. removes all o!fensiveness of 

oro .A.DVER'l:'J:SE GOODS! the breath. cleanses. beautl1les. and preserves the teeth. 
. !Iootc 1._10 I.k ( ...... _J . ....... 10 ,...,....., Applied to decayed teeth. It annihilates the pain almost Bijoa -, 1 ....... Hblo Fw •• '" P ..... B....... .... Immediately. Endorsed bT the most Eminent Physi-cal Oinr. lare Cora and Wart Cure, Scented 8ea Bbetl. 8cotc:h B.,-pipet. 

R I VA L  STE4 PlJ J O H N  H M C G OWA N  & C o  
l c � J P WA R u �  ill Mps C I N C I N NAT I O H I O  

PreDdi 8"..0 ..... Fin Eqawite FreDCh CbrVlDOl, The Fire Eeler (WltIi tIdI cians and Dentists ot Europe and America. It contains U)'ODe cu. eject (rom their lDOuth tboaaaDdl or .paru), 8erpeatl 01 tM Nile no lnjurlous !ngredients. such as used in other prepara­(EJp the dseor . � wbeD lipled npuui hdo IDUei • ,&I'd 1( .... ) . AJI ........ Tweb. __ I .... I.poJd .. .... �tot.. . tlons now ln the market. Price ,1.00 perbox (contaln-
�,:. .!�i.ll c=-�f� ':.::" �";".:. = !ng a large bottle Best WllIh. and box of finest POwder). 

WlZAIIIl JUNl1'ACTURING COMPANY. ' Sentto any address on receipt of pnce. Manufactured No. I Cr.nrro.PL.&a.. N .... Toaa. ---:��::;;��;;;;�����;������ I �.�:, ���':k� �e ��.rn�� 'g'�ly�g:: FOR SALE. 
Planing_ Machine by Bement 8i Son. 
�"t'i:':'t'ii'::lfJgU��it��r:..�:g';:t�JnpI�e f�r:c.!��J 
��le�

lzec.:��
e
�e�y�· :."of�<:'� a�8fI� �&irA�ff,& co .. 22d and WOOd Streets. Philadelphia, Pa. g.. $"5 10 • .1. •• t. mIJ.I BlWmlJ '- XAOBlNB, wlt.h 4ropo-le.t "ble, 

oo'l'lr,andcaH oftw. 4rawen, aa .hown iD 
cut. Warranted. New, Late., Imprel'ed., and Perf'eot. No pay •• ted tl11 ReD and tried. 

- 0  Bend tor circular and aye mone1. ..lddreSi 
.. _CONOllY E.IIPO&IO" lit »-t.. 1!'0- CBlO.-

I CURE FITS PERFUMERY.-BY w. A .  SAUNDERS. 
Pharmaclst.-A valuable and practical &&per upon the 

To tilt Editor-DEAR Sm: Plellle f�:��:tl�� �t�':o:Jr
t
��enfand f,':,���P��� Inform your readers that I have a I fumes now on the market d&ectlon. for the'preparatton 

r;::
I
!h'"o�riI'l:.:�;e f��dt�ga��

e I�! and compounding of the i;,gredlent •• etc. TIle Formul", 
use In mV,fraCtice Ihave cure1thousands of cases ol the here given embrace the 'preparation of the follOwing 

k ' dl III iii Perfumes : Jockey Club. Moss Rose. White Rose Vlc-worst In O�� o�lf.ncf��hnIf· '¥J'hi fAits I torla. Ess. Bou�uet, Musk. Patchouly. MllIefieur, YIang 
for a case It wl\l not cure-or featly bei.�llt Indeed 80 Ylang, !lprlng owers, Wood Violets. West Ends. Tube-

II . • rose. Ste"phanot s. Rondeletl .... New Mown Hay. Frangi-strong Is my faith. I wi sen panni Clove.. PInk Violet Mignonette SUPPLEMENT 
together with '!��lu!t??J�:f.e�t!�:y sullllrers ad- Oil. Prlce 10 cents'. , . 

a:,.:�n�t'::8f.h�: th�=I[e��:n� �l�'i,": y�':.d�/�n�'; 
who I. su!ferlng with this terrible disease. and oblige. Respectfully yours. 

Dr. H. G. ROOT. 183 PEARL ST . •  N. Y. 

B
ARNES' l"OOT POWER MA­

CHINERY. 1 3  DI!ferent machines with which 
���'i[

s
Ma�:���d �t>"::s in miscellaneous work can compete as to QUA.LITY AND 

r.:g�� ; wl
!l:.o 

s
t"A"":are';,.:r �:::;J� M.ACHINES SENT ON TRIAL. Say where you read this. and send for catalogue and prices. 

W. F.  & JOHN BARNES. 
Rockford. Winnebago Co • •  ill. 

WANTED-SECOND HAND ENGINE. 
Flrst-cl""s order. Fourteen to !llxteen Inch �linder. �mr-:!f. tl���l.�

t
�? ��':e�!

r
f��N .��g�:.�hNi�V:' 

For lowestj!rlces on WIRE-DR A W INti MACHINERY, 
Send to S. HEALD & SONS. Barre. Mass. 

T E L E P H O N E Works .1 mile. 
Price �. Pat'd. CIrculars tree. HOLCOMB 8£ Co., Mallet Creek, OhIo . 

WOOD WORKING MACH IN[RY. "()�AN I N G. I f'l G .  op-.J G· IS I NG . J MAier!  M OL.- M oRf "/ 

TENONING. CAR VIN G . .. MA : l7'//.,I£S. .. BA ND & SCROLL SAWS " U N I V}�SAl WO R K ER " - "' V4R IE T Y  WOOD &; 3-. 03, 
•• • � � . I�� " ... � ( � 4I » .  C I N  C I N N A T I . O . U . S . A .  

Harris ' Corl iss Engine ,  
Built by WM. A. HARRIS. Providence, R. 1. The ONLY place where this engine can be obtained. Send for 
!'i'mphlet containing full detail. ; also list of sizes with 
bu.rner.°:ntf;.fs'j,�ri:�:,e���:rWw'l�te�.r::

I
�':.����� time at their mill or works. I will visit them by receiving 

�.\���ga*�fY�ri ':!�.r ����':;' ::.: ���e� :rt�;ne 1���� 
��:r&"lF��r���;:�1 :o

n
���3r

l::'�=r;t\ii:�l) ':t
e
��"/: Brewster's olllce, !17 LIberty Street. 

WM. A. HA RRIS, Proprietor. 

OTIS' I!AFETY H?ISTDG 
MachInery. 

OTIS BROS. & CO • • No. S48 BroadwaY. New York. BOILER INSPECTION. RULES OF THE 
�!r���g 

B
I<!���s.:'!e �

d
�yli�d'\!;t;:J.ct�.?C:llto o�u��ti�::: 

Conditions and Factor. of Safety. Formula for Deter- " Th 1876 I ·  t " mlnation of strenl[th, etc. AlsO,. CORROSION IN e nuec or BOILERS. Report to tbe French "team Boller Com- . • mission, by M. HANF.T CLERY, on the corrosion ot j 
boilers by sulphuric acid depOSited bT smoke. Full SImple. Dnrable. and Reliable. Requires no speo\al and Instructive accounts of several explosions. SUP- valves. Send for illustrated circular. 
PLEMENT 1 04. PrIce 10 cent.. WM. SELLERS & CO., Phila. 

porters' Depot. 2S eli' strut. New ¥ork,.,U, S .  A .  For 
Il8le by Drugglsts. l'erfumery and FancT \tOOds 1>ealers. 

� Ililll� CARY &. M OEN lifFI 
STEE L W I R E O f ( [;ESCR I PTI ON @.r: . �� 
234- w 22 3T EVER & sTt t L  SPRI NGS. �� f"dC,K '. i] I 

Can I Obtain a Patent ? 
This Is the first inquiry that natUrally occurs to every 

author or discoverer of a new idea or Improvement. The 
quickest and best way to obtain a �ati8factory answer. 
without expense, Is to write to us <Munn & Co.), de­
scribing the inveution, with a small sketch. All we 
need Is to get the idea. Do not use pale Ink. Be brief. 
Send stamps for postage. W c wl1\ immediately answer 
and inform you whether or not your improvement is 
probably patentable; and If so, give you the necessary 
instrnctions for further procedure. Our long experience 
enables us to decide quickly. For this advice we make 
no char(Je. All persons who desire to consult us In re­
gard to obtaining patents are cordially Invited to do 
so. W" e shan be happy to see them in person at our 
office, or to advli'8 them by letter. In all cases. they 
may expect from us a careful consideration of their 
plans. an honest opinion. and a prompt reply. 

,n.at Sec .... ity Ha"tJ I that my commnnlcation 
to Munn & Co. will be falthfnlly guarded and remain 
conlldentlal? 

A1I8Wer.-You have none except our well-known In­
tegrity in this respect, based upon a most extensive 
practice of thirty years' standing. Our clients are 
nnmbered by hundreds of thousanus. They are to be 
found In every town and city in the Union. rIeaee to 
make inqnirT about us. Snch a thing as the betrayal 
of a client's interests. when committed to our profes­
sional care. never has occurred, and Is not likely to oc­
cur. All business and communications intrusted to us 
are kept secr.t and C81Ij!denttal. 

Address M U N N  &. CO . ,  
Publishers o f  the SOIENTI1!'IO AlIERIOAN, 

37 Park Row, N ew York. 

The fact that this .hattlng hili i5 per cent. greater 
�ly,ee�J'u:e������Tru���u�t�':R;h�,g�t

g
:c;��:'I� 

We are also the 80le manufacturers of the CELF.BRATED CoLLDIS' PAT.COUPLI�Gdand turul.h Pulleys. Han�ers. :�II�t\�� roost approve ':ib�S t,;rti'lll':ML1�"s on 
Tr:r Street. 2d and 3d A v .. nues PIttsburgh Pa. 190 S. Canal Street\ Chl�O. III.. and Milwaukee. WI .. 

iT 3to't'rlUJ'R� f>�l,,\I'irt¥'ie �.:l��� Ef":.�
T 

Gao. Place Machinery Agency. 121 Chambers St., N. Y. 

A CREAT OFFER FOR 

HOLIDAYS ! ! ! 
We wlll darln. tile HOLIDAYS dikpol6 "/ 100 
PIANOS &: ORGANS, at EXTRAORDINARY 
LOW pricesforcasll.SPLENDID ORGANS 2 S­
o Belli .Creeds ,66, 3 selll with Sub BR118 and 
Coupler .80, 2 8et8 830, 1 set ,40, I Bet 836. 
'J Octave a.ll ROSEWOOD PIANOS .lao.'I' 1-3 
do ,140, warranted Cor SIX yeRl'llo AG:8NTS 
WANTED. Illustrated Cntal_eII itI.oled. 
itlD8icat .... C price, HORACB WATERS' &: 
SONS. itlanfJ'IhCIM Dealen,40 B. Uth St. N.lI. 

W<mUd In eTel')' home. Onr great work. the value of which Is proven by thou8llDds who have saved money. 

��� The latest and best. bT GEO. M. BEA RD. M.D. and other 
eminent physiCians of New York. Causes, Symptom •• and reliable remedies given for ever)' known disease. 1067 pages. �.OO. 
____ E

_
. B. TREAT. Publisher'EI05�rOadw""y

_
.
_
N
_
.
_
Y
_
.
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THE TELEPHONE. BY R. M. FERGU-
SON. F.R.S. Read before the Royal Scottish Soctety of Art • .  Its Con.tructlon, Uses and Working fully and philosophically explained, with four illustrations. Hill­tOl')' of the Telephone. The Reis Telephone. Bell's. Wonderiul sensitiveness. Dift'erence between the Ga).. 
vanlc and the Telephonic Impulse. A curious experi­
ment . '1'heory of the Telephone. Molecular Vibrations 
of Metals. MagnetiC )luslcal Sounds. Cause of the 
Sound. New Form of Telephone. Contslned In SCIEN­TIFIC AlI >"t1CA" SP PPLEM.:NT No. 1 20. Price 10 cents. To be had at this omce and of all newsdealers. Also. In the same 'lumber. a VIsit to the Inventor ot the 
bg�gf,rafe�rolJ'c�:ra:����.u·'Moo; 

t
�e 

I
��\�m�l\�� 

PrIma bonna and t�e Elocutionist may be Dlultlplled 
and preserved to all time. U sefulnes. of th'l Phono­
graph to the Blind, to Advocates, and others Price of 
.the Phonograph. An Improved Form etc. 

LOCOMOTIVE ENGINEERING.-THE 
most recent and best examples of Locomotive CODstruC­
tlon with scale drawings, tables of principal dimen­
sions. general de.crlptlon ... etc., are lrlven In the SCIEN­
Tlli'IC AMERICAN SUrPLEMEN'T. The followIng 
:re':lie�� 

hS'e':,�t
 ��
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numbers here given. 
D�::;': lr.

c
T,,::,.;�veLo��m��tve��

n
R?I�j, ��:�lA�tI�:� 

Dlmen.lon •. Particulars and three Engravings. Supple­
lDent No. �3. 10 cents. 

Locomotives at· tilt Cenunnial. A series of EI�hteen 
Outline Illustrations. showing the Principal Locomotives 
exhibited at the Centennial. with their melllures, and a 
table of prlncil'al dimensions of each locomotive. Sup.. 
plement No. 3�. 10 cents. 

Baldwin Locomoti"e.- Lar�e engraving In sectional ele. 
vatton, with measures, Bcale. and table of dimensIons. 
Supplement No 3S. 10 cent,s. 

Narrow Gauge Stvedlsh Locomoti"e. with one page 0 
engravings. Supplement 4 1 .  10 cents. 

L0c077UJtiv," of tilt ElA./hteen l""h RaUwali at Crewe, Eng. 
T.wo engravIngs. Supplemetlt 44. 10 cents. 

ta{)fe"�t�;�':;':i=� ����8 �£:�\,,;::!.R���r.;.:�� 
No. 27. 10 cents. The same number contains report 
of valuable Information given before the Haster 
Mechanics' Association. concerning Locomotives and 
Locomotive improvements. 

Na. row Gat14' LocmnoUlJes. In(lian �tnte Railways, en­
graving and dlmen.lons. �upplement No. �3. 10 cent •• 

Ntw Railway Lormnotive Crane. by Black .tIawtborne & 
Co. Four engraviolls to scale, diJDemdODs etc. Supple. 
ment No. �4. 10 cent •. 

New Road Loco"",ti,,,. by Marshall Son. & r,o . General 
1::���lon and one engraving. Supplement No. :sO. 

wft�� !'���:��c;::\°f!b'i�S
G
��

a
:I�'j,"!"pr:tn�r���1: 

menslons. Supplement No. ;jS. 10 cents. 
Loco"",t.i." few Bumifl{l Petroleunn.-Used on Russian 

Railways. With description and five illustrations. Sup.. 
plement No. 63. 10 cent •. 

Steam TroUy ew Chair.-Used on Dude RaIlway. TWQ 
engravings. Supplement No. 03. 10 cents. 

Portable Steam Engines 
With Antomatlc Cat-off. 

No Commissions to Agents. 
Bottom Prices to Purohlllers. 
SEND ]!'OR CATALOGUE. 

Arm i ngton Ie. S i ms 
A. & s. were lately with 

THE J. C. HOADLEY COMPo 

BIG PAY to sel1 our Rubber Printlnlf Stamps . Sam­
ples tree. Taylor Bros. & Co .• Cleveland. O. 

© 1879 SCIENTIFIC AMERICAN, INC.



�thttrtiStmtuts. 
I Baide Pqe, eacb inRel'doB • • •  7 Ii cent .. a line. Back PB.II'8t each Inllertlon • • •  iU •• O a line. \About elgllt worda to a line.) 
E� fM1I h«Jd ad_tiamumta at the IKIm8 rate per iine, btl _remene aa the letter preB8. Ad'/Je1'­tilmnenta muat be 1'6CInved at publication Q1/iC6 aa early aa Thuraday morning (Q appear in newt Wus. 
MACHINISTS I You are 1l8Ina vile compounds, destructive of your machinery r 
TRY PURE NATURAL WEST VA. LUBRICATING 
unt�!r.,s(i. ���t����. �� o:t,,:;���':1 I:f,"!� the coldest weather. For sale to c_ ....... 8 In 2. 5. and 10 gall. cans and in barrels. Send for circular to E. W. STAPLES & CO., Volcano. Wood Co .• W. Va. 

ASBESTOS FLAKE 
STEAM P I P E  COVE R I N C .  

Used without admixture of clay. cement. or otherma­
terlal. thus securing a light and most perfect non-con­
duetor. Price as low 88 the cbeal!' st. C. G. WHEELER. Chicago. Ill. 

LIVE GAME WANTED 
Penons baving deer. ruJIIld grouse (known as pbeas­ants or partrtdges in some sections). or Western quail. may addres'lJ giving lowest cash J'rlce. boxed and de-livered to ra way. 

Oakdale. �U£rk
N
�:'N. Y. 

M ACH I N I STS' TOOLS. 
NEW AND IlIIpROVED PATTERNS. 

Send for new Illustrated catalogue. 
Lathes Pla.ners , Drills, &0, 

NEW HA.VE'l. ltIA.NU PA.c·rUKING co., 
N ew Ilaven, Conn. 

JlISINI: IUClHINEIY. EDltlaes. Boilers, Pumps, Coal and Ore Jigs, Dust BurninII Appliances. Drawinas and advice free to customers. JeanesvIJle Iron WorKs (J. C. Haydon &: Co .) . Address HOWllILL GREEN. Supt .• Jeanesv1lle. Luzerne Co .• Pa. 

Hol ly's Improved Water Works. 
Direct Pomplng Plan. Combines. with other advan­tages. over older systems. the following : 1. Secures by variable pressure a more rell .. ble .... ter supply for all 
f,urposes. 2. Le,s cost for construction. 3. Les, cost 
I)�� u:,'fi�\\�.:"'im:roI;:r �u":':�gd'Ml[c:l:,Pli:' bl. �t� lords the best lire protection In the world. 6. Larg91y 
��;:'lI''''e �,:��':.
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tlon by descriptive 
�oLtY MANUFA(''TUKING CO .• Lockport. N. Y. 

BOGARDUS' PATENT UNIVER�AL ECCEN­
TRIC MILLS-For llrindlng Bones. Ores Sand Old Crucibles. FIre Clay, Guanos. 011 Cske, Feed. Corn, Corn .. nd Cob. Tob&eoo, Snull', Sugar. Salts. Roots. Spices. Coll'ee, Cocoanut. FI .. xseed, Asbestos, Mica, 

ete.. and whatever cannot be grouna by other mills. Also for PalntsJ.Printers' Inks. Paste Black!n.!!, ete. JOHN W. THOMSON, sU0C8SS0r to JAMES BOGAR­DUS. corner of White and Elm Sts .• New York. ' 

NEW TOOLS-LATHES AND SCROLL 

t:�:: D������'ts.� tt�lis��I't������';l
t 19; lr.:�e Illustrated Catalogue. JACKSON &: TYLER. 2'1 German Street. Baltimore. Md. 

THE Eclipse Engine 
Furnishes steam power for all 
�':� .J:gTo:

e
:v��: 

where a 1Irst-c18811 and eco­
nomical E�e 18 required . 
��'i.��d f1[nclu� �'f.!�� � '76. Hefer to NO� Issue of 
EX'./:�J'A�::,g!N, tg; �:lI: 
torlal lllustrations. 

YRICK & CO .• Waynesboro, Franklin Co., Pa. 
When you write please name this paper. 

BOLT CUTTERS. 
Send for Catalogue of 

Schlenker'. A ntomatle Bolt Cotten and 
Screw C o"ln� lllachlne •• 

HOWARD IRON WORKS Bn1falo, NI Y. 
MACHINERY AT VERY LOW PRWES. 

�o�:."ge�
t
��!:"�h 1!r..���':i ���I�;:'s�

I
��j[O� 

Tenoning. Mouldmg Machines. Scroll "aws. Portagfe 
Steam �ngjne . J 08. R. BlOssom, ASB'e, Matteawan, N. Y, 

FIRE I N SURANCE EXCLUSIVELY. 

PAID rp CAPITAI . . . . . . . . . . . . . . . . . . . . . . .  '1,4�S,00"'.7'8 NET SI'RPLt:S. DEI'. 31. 1876. . . . . . . . . . . .  li30.0�8.S8 CASH ASS"TS I" U. S. JAN. 1�.. . .  427,S81.2S N>;T ASSETS IX U. S. JA>I. L 1.,./8. . . . . .  220,000.00 
TRUSTEES IN NEW YORK : 

LOmS DE C:OMEA U, Es'-! . • of De Rham &: Co. 
ga�: ����l¥g: �1�Q.����!a���?�';,!�r,j &: Co. 

JULIEN LE CESNE, Resident Secretary. 
T. J. TEJIPLE, Illanager for the Middle States. 

WESTERN UNIO� B UILDING, N. Y. 

Mi l l  Stones and Corn Mi l ls. 
We  make Rurr Mlilstones Portable Mills, Smut Ma­

cblne., ,'ackers. Mill Picks. \Yater Wheels. Pulleys
a 

and 
G�arlng. specially adapted to Flour Mills. Sen for 
catalogue. J. T. NOYE & SON, BnWalo, N. Y. 

J. LLOYD HAIGH, 

Ititntifi t �tutritntt. 
8.,.,15' B�ll�r C�nrin[�, 
Are the most E!l'ectlve and Economleal Non-conductlng Coverings In the World for Steam and Hot Air Pipes. etc. 
These Coverings are ready for use and can be easily applied by any one .. t a cost of trom :!li to 50 per cent. Ie .. 
than the price usually ch&rged for Inferior coverings. Price Lists and eetlm .. tes of cost applied will be furnished. 

pr Local salesmen wanted. pr Note tM add ..... and be 8'Ure aM f/<t tile Om "itt., wlitcli are manu.f<\Ct'lWe(t anlll /1fI 
H. W, JOHNS MANUFACTURING CO" 87 Maiden Lane, New York, 

Sole lIfanutaoturers of Genuine AsBEST08 ROOI'ING, LIQUID PAINTS, FIRE PROOIl' �"'TINGS, CEMENTS. eto. 

��yt���IlT���������l J"eliable information concernin.- newspapers and their � and thU8 enable the m08tIDexpe�enced to select intelligently the mediums best adapted to an7 part'cu. lar purpose, WE I88UE SEJU·.umUAL EDITIONs 0:1' AVER " SON'S MANUAL 
FOR ADVERTISERS. 164 avo. pp. Gives the 
n:nu:nd�:*:�;:rs����u:.::rlt!�e:n� CBae::a:! 

Wood·Working Machinery, 
Such as Woodworth Planing. Tonguing. and Grooving 
Macblnes Daniel's PI .. ners Rlchardson's Patent 1m· proved Tenon M .. chlnes. 'Mortising. Moulding. and 
Re-IilRw Machines, .. nd Wooo-Working Machinery gene-
rally. Manutw.fIt�J'.fiY. RUGG & RICHARDSON. 

(Shop formerly oc�u���nl;.'l.Sifxrt 'l °l�)��ter, M ..... 

Send for Catalogue of the 
FIBJIIENICH 

TH�� T AN ITE CO., 
STROUDSBURG. PA. 

E M E R Y  W H E E LS A N D  C R I N D E RS. 
GEO. PLACE, 121 Chambers St • •  New York Agent. 

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

A I R  C O M P R E SS O RS 
M A N U FA C T U R E D  BY BUR LE IGH ROCKD R l l L  C O  
SEND  FOR PAMPHLE T F I TCH B U R G  � AS S 

Woodward Steam Pnmns and Fire En[ines. 
G. M. WOODWARD, 7'8 aud 78 Cenu'e Sneet, New York. Send for catalogue and price list. 

L A P  W E L D E D  CHARCOAL I R O N 

i��er.��ne����t�;p
e
Pr�!f::. �?��'Ifi �J�i �'urnace Work. READING I RON WORKS, 281 Sooth Foorth St., Philo.. and oontainsmore information of value to an advertiser than can be found in aU7 other publication. All liBts �r:�����l��:�da'::�:J:=!��� SAFETY STEAM BOILER, PYrometers. ���n:,hii:nll.!(��� 

For tmrnlng smoke and aD gases from BotIer Fluesy swerheated Ste .. m. on Stills. etc. unnsually advantageous. It will pay you to examine 
�t.'!:srt'l�nlem�����:�r'l'��P,!'��=� 

eoal and .. lfkinds ot fue!. HENR • BULKLEY, SOl
r49�:'o'tJ'��ur

�: Y
. 

Reqnlrea no Cleanlnlt of Soot Y. 
receipt of 26 cents bl N. ,r.AYER & SON, ADVERTISING AGENTS, Times Building, Phil>\delphia. 

CALVIN WELLS. Prest. JA8. K. VERNER, Secy. 

or A."hea. J. G. & F. FI'h�N..�V: Y. H Y D RA U L I C  
of the very highest order and quality made any and 
everywhere frOID Refuse or Decomposed Limestone, 
Marble. "'hellB, l:halk and Clay, and River Deposit 88 per 
Letters I 'atent . Address 

C E M E N T  
Pittsburgh Forge & Iron Co., U S P I A N 0 C O .  

IRON and HAMM E R E D  C A R  AXLES. 183 B r,EECKER ST
U 

N. Y.� 
.AIso mannfacture as a speclalty • • =nf�:O� �e 

st�1 Yc1i� 
Wrowgbt Iron Bridge Bolts & Bolt Ends, to Families from 00 1' own Facto� at lowest whole-

With Plain and Upset End&, ::�:'P���i o!'i��I�nitt¥.�:�i. ln���' W::'��Dr;: to .. ny reauired tensile strength. from one to three and ('oo nt to cash buyers . DO!'i'T buy until 'you read one-lialf mches. with thread and nuts. Orders for .. hlch our Catalogue It will intere .. t you-MaIled tree are respectfully solicited. 0fIlce, 10th Street, near Penn __ . • 
Ave . •  Pittsburgh. Pa. I V 

C & Wh 1 W k ---------. .... --=--. ---::- lU.OlYry ar ee or s, fl The Co!umtila Blclcle , I CABS AND C�U'w.t.�a&II'de8crlptln1t •• .ade lIy TilE POPE .'F'G co., Wheels and Axles. ChIlled Tires. Engine. Cnr and Bridge 89 ,",ummer Street, BoUnD. Castings. of an),Jl .. ttem, furnished to order at shoM> 
A practical road machine. easy to notice. Also Street Car Turn Tables. 

learn to ride and when mastered Wheels of alLslzea constantly on hand. 
one can be .. t· the best horse In a OlDce�7 1-2 W. Third St., CINCINNATI, O. , day's run over an ordl!1&r)' road. wora. Eastern A venue and Lewis Street. 

_ Send 3c. stamp for price list and 2tJ.. 

JOHN lliMELOW. Laboratorian. Austin, Texas. 

�!,;:ll�.'" �"'. t , 
8maU Tools of all kinds ; GEAR WHEELS. parts of MODELS. and materials of all kinds. Castl!lg!! of Small 
J..athes, Engines. Slide Rest", etc. C .. talogtles free. ('rt)OI)XOW ;\ WIGHTMAN, 176 Wash'n St . •  Boston. Mass. 

Thin LllIIlDor ana V Olloors. 
E
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'
n. Pond's Tools, � ..,.... 

Mahogany. Walnut. Holly. Ash. Cherry. Oak. Poplar. 
Spanish Cedar. and .. ll other klndB . ..  t leBB prices than 

JOSEPH C. TODD, En&
·
lne Latbes. Plan"ra, Drill., ke. can be found elsewhere. most of them being cut and 

U "  dried on our new Patent Machines and Presses. 
ENGINEF.R and MAMIINIST. Ffax. Hem

81
Jute

li
R0P8. DAViD W POND Worcester, luaSS AI,o a full and complete assortment of all kinds and 

�
u
T �� �rlet��

h
����tWe,! f,�rt�gr;, �::;�se 

• , • thicknesses of Sawed Lumber. 
of urn. Can be Roen in operation at my store. A one I ra�:;�-� rw'J&.!'.!�

e
:�fi 'l:':f��l!��

;
�� ht'l.r::; II)ri't(IJ�III.II[.l�IIIJ·1111.,J Ceo. W. Read &. Co., 

orse-power. 82'l5
J

Mcut:-;O�D
clU81VeIY bY _ _ ! �_ J _ _ " _��_ -'t��� 186 to 200 LEWIS ST., N. Y. • •  , The oniy Machines giving a solid core showing eXULt 10 Barcia, 8t •• New York, or Paterson, N. J. ' nature 01 rocks p.".ed throuj!h. 

. I 1M 
. 

'I' EH1�Yo��n-1il�!�;�����2 _ _  _ . . . '  - ttijTS) 
Pr'l nter l 8io' t stamP" KELilEY&Co. IJAND SAW IUILL SAVES TH){\jJE MEN'S eELS' Merlden, CoaD labor. S. C. HILLS. '18 Chambers St., N. Y. CA VEA.'rS, CO PYRIGHTS, TRA DE 

BOILER COVERINCS. 
SAVE 10 TO 20 PER <:ENT. 

THE CHALMERS-SPENCE CO., Foot East 9th St., New York. 

LEFFEL WATER WHEElS. 
With recent improvements. 

Prie_ Greatly BeduoecL 
7000 in successful operation. 

I'DTI nw l' AKPIILIT rOI 
Sent (ree to those int:en�gt,ed.' 

James Leffel &l Co., 
Springfield, O. 

109 Liberty St., N. V. City. 

ICE BOATS-THEm CONSTRUCTION 
and management. With .. orking drawtngs. details. and directions In full. Four engravings. showing mode of construction. Views of the two fastest Ice-.saIJlng 
boats used on t.he Hudson river In winter. By H. A .  
Horsfall. M.E. Sr'PPLEMBNT 1. The same number "Iso contains the rules and re�latlons for the forma-
t\:'b�l��':.:.'

t ��i5��I
. 
Ing and management of 

ICE AT 81.00 PER TON. 
The PIClET ARTIF ICIAL ICE CO., 

LIMITED, Room 51, Coal and Iron Exchange, P. O. Box :Dl3, N. Y. 

The George Place Machinery Agency SP�RE TU
·
E CROTON AND SAVE TUE COST. 

Machinery or Every Deaerh.tlon. DrIVen or Tube Wells 121 Chambers and 103 Reade Streets. New York. furnished to I .. rge consumers of Croton and Ridgewood W .. ter. WM. D,ANDREWS& BRO .• 414 Water St .• N.Y • •  
who control the patent forGreen'sAmerican DrIven W ell. 
ON CHRONIC MALARIAL POISONING. 
-By Alfred L. Loomis. M.D_ A Bilrhly Instruotlve 
Clinical Lecture, delivered .. t the Unfverslty Medical 
College, N. y. Acccrding to Professor Loomis tbe 

IMPORTANT FOR ALL CORPORATIONS AND ell'ects of malarial poisoning are manifested In a surprls­
MANF'G CONCERNS.-Bnerk'. Wa'eh. Ing vllrlety of forms and symptoms ; so numerous and 

man's Time Detector, capable ofaccurately con- �::;I,��1:..cte�:�tt�r�h��f: 
be

n��=·of�:l. trolling the motion of a watchman or patrolman at the ferent forms. �at may or may nofie periodical ; dys-
:t��r:'fiml�1

n
��i!'!:.�:;,:;

n
7\{°�c:,';���.l'Iali. J.':£�81�o���e;:::��� £::::::;;e ��!���!.:tJ'�s

d
�r.g�!.'l N. B.-The suit against Imhaeuser & Co .• of New York. diseases ; confusions of mind ; staggering gaits ; lo.s of was decided in my favor. June 10 187(. A fine was power IQ portions of the body; impairment of mental assessed against them Nov. 11,J876, lor selling contrary faculties ; Inability to do work of any kind ;  not sick to the order of the court. �ersons buying or using ' enough to go to bed. but too m .. nd habitually too tired clocks infringing on my patent .. Ill be deait with ac- to Perform anything th .. t requIres the least exertion ; cording to law. 

r:�'!.Y:��B?�r��
a
i�� rn¥�'aro,:!p�:rs'i� t�"f':.�B:;;�� SPENCERIAN STEEL PENS widely spread than J!! commoniiBuPpoSed ; and all who 

Superior Engl�h rl�ri�r�';l�
s
!'::N 1o��:Jt�l,� !�'fi"�f

o
lZ:t��� W��: 

!,'!::l·�f �. ='p�; PL>:lIlENT 102. PrlcelO cents. 
the '!«fUy numbers ���i�i:12�:�� 

IVISOY, BLAKEn�, TAYLOR & CO .. New York. 
CONCRETE AS A BUILDING MATE-
rial. A Leoture delivered before the Rohal Institute of 
tn'i�!�j':� b�n�C:::ln��t -!;.ctr�.wi.&t:\�����.I 
the extended df"CUs.lons of the subject are contained In SUPPLE>lEXTS 28 and 34. PrIce 10 cents each. 
They present a la1l!e amount of valuable information 
upon concrete building. In concise tom ••  
C. W. LE COUNT. SOUTH NORWALK. CONN. Mfr. of 
Lathe Dogs, Iron and Steel Expanding Mandrels of all size •• A specialty made of Amateurs' Mandrels and Dogs. 

NOW RE ADY.-NEW REVISED EDI­
tion. WELLS' EYERI' MAN ms OWN LAWYER. 
.. nd BUSINESS GUIDE. A Complete J!lncyclopaldl.l of 
Law and Forms for everybody. for every buslne.s. ln all the States-Farmers. Mechanics. Business M.n. Pro-
��W��r�.r
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from Execution. Collection of Debts, M:lcs' Liens. 
Contracts. Limitation of Action, Usury. Qu .. llllcation 
of VoterS. Licenses to Sell Goods. Commencement and 
Notice of Snits, Jurisdiction of Court .. Rights of Mar­
ried Women. Marriage and Divorce. Settlement of Es­
tates of Deceased I'e ... ons, State Bankrupt I .. WB. Wills. etc. Together with a thousand and!one Items of Informa­
tion tndiscnssble to every man a.nd woman who bas or 
W:o". l12 p 
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STEAM PUMPS. 
H E N RY R. WORTH I N GTON, 

239 Broadwav, N. Y. 83 Water St., Boston. 
THE WORTHINGTON DUPLEX I'UMPIXG ENGINES FOR 
J���. Wt?=�:if��afe��{\�g;���:g:�

n-
STEAM PuMps-Duplex and Single Cyllnder. 
WATER METERS. OIL METERS. 

Prices LD.1'Irely Reduced • 
PERFECT 

NEWSPAPER FILE 
The Koch Patent File. for preserving newspapers 

maaazlnes, .. nd pamphlets. bus been recently Improved 
ana price reduced. Subscribers to the SCIENTIFIC AM­
ERICAX and SCIP:NTIIl'IC AMERICAN SUPPLEMF.NT can be 
supplied for the low price of $1.50 by mall. or fl.25 at the office ot this paj)(lr. Hea"" board sides ; nscrlption .. SCIENTIFIC AMERICAN." In gilt. Necessary for 
every one who wishes to preserve tile paper. 

Addre88 

llIAKKS, ETC. 

Messrs. Munn & Co., in connection with the publlca­
tbn of the SCIENTIFIC AMERICAN, continue to examine 
Improvements, aud to .. ct as Solicitors of Patents for 
Inventors. 

In this line of business they have had OVEB THIRTY 
YEARS' EXPIJ:RIENCE, and now have unequaled facilitie8 
for tho preparation of p .. tent Drawings. SpeclftcatlonB, 
and the Prosecution of Applications for Patents in the 
l'nlted States. Canada. and Foreign Countries. Messrs. 
Munn &; Co. also attend to the preparation of C .. veals. 
Trade Mark Regulations. Copyrights for nooks. Labe:s, 
ReisBues. Assignments . ..  nd Reports on Infringements 
of Patents. An business iutrusred to tbem is done 
with spccial care and promptnesB, on very moder .. te 
terms. 

We send free of charge, on application, a pamphlet 
contsining further luformation ahout ratents lind holY 
to procure them; directions concerniug 'frade Marks, 
Copyrights. Designs, p .. tents. Appeals, Reis,ues. In­
fringements, Assiguments, Rejected Cases. Illnts on 
the Sale of Patents, etc. 

Fot'eiu" Patents.-We also send,free of chu1'(lP. a 
Synopsis of Forelgu I 'atent Laws. showing the cost and 
method of securing patent.; in all tbe principal coun­
tries of the world. American inventors sbould bear in 
mind that, .. s a general rale. any lnvellti"n that is valu­
able to the patentee in thi� country is worth equally as 
much in England and some other foreigu countries. 
Five p .. tentB-<lmbracin� Canadian, English. German, 
French, .. nd Belgian-will secure to an invelltor the ex­
cluEive monopoly to his discovery among about ONE 
HUNDRED AND II'IFT Y  MILLIONS of the most intelligent 
people in the wor:d. Th e facilities of business and 
steam communicafon .. re such that paten� can be ob­
tained abroad by our citizens .. Imost as easily as at 
home. The expense to apply for an English patent is 
$75; Geru:an, �100; French. $100; Belgian, $100; Cana­
dian, $50. 

Copies of Patenfs.-Persons desiring any patent 
i.med from 1836 to November 26, ISm. can be suppl!cd 
with official copies at reasonable cost. the price de­
pending upon the extent of drawings and length of 
specillc .. tions . 

Any patent issued since November 27, 1867, .. t which 
time the Patent Office commenced prillting the draw­
ings and speclllcations, may be had by remitting to 
this ofll.ce S 1. 

A copy of the claims of any patent issued since 1836 
wiII be furnished for $1. 

When ordering copies. please to remit fo� the same 
as above, and state namQ of p .. tentee, title of inven· 
tion, and d .. te of patent. 

A pamphlet, containing full directions for obtsining 
United States patents @ent free. A haudsomely bound 
Reference Book, gilt edges, cont .. ins 140 pages .. nd 
many engravings and tables important to eyery pat­
entee .. nd mechanic, and is .. useful hand book of refer­
ence for everybody. Price 25 cents, m .. lled free. 

Addre.s lIIUlm &: CO., 
PobU.hers SCIENTIFIC AMERICAN, 

37 I'ark Row, New York. 
BRANCH OFJI'ICE-CQ1'7I£1' of 11' altd 7th Struts, Was1un!7tolt, D. (;. 

Sent post":!'fd on receipt of price. Agents wante:! every­
where. lfeiiil for conildentlal circular. Address JOR.." G. Wu.LS, 7:19 Broadwa7. New York. TBE .. Scientillc American" is printed witb CBA� . lIIUNN &; CO., E�EU JOBNSON & CO. 's INK. Tenth .. nd LolI'. ·  

l'ubllalt8l'll BcIlINTD'IC AMERICAN. b .. rd Sts., Philadelphia, and 59 Gold S t  • • Nell' ):orl<. 

© 1879 SCIENTIFIC AMERICAN, INC.




