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AME��CA'S IN���;RIAL SUPREMACY ASSURED. I -port�n �ties. 

-
The problem of industrial supremacy is, there· 

"Every war, cven a victorious war, is a national calam ! fore, not hard to sol ve. The single advantage we enjoy i n 
ity. " So writes the Count Von Moltke, Germany's most being free from the terrible war-bardens of Europe even in 
successful warrior. And he might have added - To be con. limes of peace, and our practical exemption from risk of 
Btantly preparing for war is a national calamity but little in· foreign wars, cannot fail to maintain us in our position as 
ferior to actual warfare. Last year Europe expended for the most prosperous people in the world. The annual tale 
military and naval purposes something near $800,000,000, of labor prevented, labor misapplied, and labor driven away 
and did no fighting. This great hurden was borne chiefly by the enormous armies and armaments of Europe finds no 
by eight powers, as follows: Russia, $173,740, 000; Great counterpart here. AU our labor is productive, all tends to 
Britain, $153,510,00J;France, $128,520,000; Germany, $101 , - swell our national wealth, and to increase our power to do 
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_. _D. MU��� _______ .. __ �E .. BEACR. 626,000; Austro .. Hungary, $53,074,000; Italy, $44,030,000; and to enjoy. This a lone would insure our industrial su-- -- --- -----�----
Spain, $28,560,000: Turkey, $23,800,000. premacy, other things being equal , in a very few years ; and TERMS FOR THE SCIENTIFIC AMERICAN. This profitless squandering o f  money�which the over. fortunately our freedom from Europe's military burdens is 
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Clubs.-One extra copy of THE SCIENTIFIC AMERICAN will be supplied national debts of Europe, due almo8t entirely to past wars orlty III prod uctIVe po wer�our supremacy III the arts of gratis for every club of five subscribers at $3.20 each i additional copies at I d f d same proportionate rate. Postage prepaid. and preparations for future eonflict� , amount to more than peace. And the a vantage 0 all this must and oes accrue 
Remit by postal order. Address twenty billion dollars, the interest of which the producers mainly to the American producer, showing itself in lighter MU.1iIN & CO., 37 Park Row, New York. 

have to meet. About eighteen billions of debt stand against taxes, higher wages, a greater diffusion o f  wealth, and a 
rw- To Advertisers.-The regular circnlalion of the SCIENTIFIC the eight powers above named. more generous style of living; all of which are everywhgre 
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lows: phis each time drew ge!leral attention to the necessity for 
The military strength of Russia consists of 3,046,800 men, some action in tho way of prevention, but with its disappear

of whom 600,000 belong to the reserve and 2,446, 800 to the ance the matter appears to have passed almost completely 
standing army. T he regular army of France compriFes out of the publie mind. Doctors are by no means agreed as 
1,689,000 sol di ers of all arms , t he territorfal army, 1, 208,000' to the best method for its treatment, nor as to its original 
total, 2,289,000; to be increased in 1892 by the addition of cause, and just how it is propagated, other than by contact 
300,OCO reserve men to 2,723,000. The German power of with the developed disease or its germs, our knowledge is 
all classes is represented by 2, 004,300 men, of whom 1, 076,- very limited. The fact that stands out most prominently in 

'200 belong to the standing army, 307';100 to the landwehr, connection with the subject is that the island of Cuba, and 
and 620,900 to the reserve. Italy has an army of 698,000 and particularly the city of Havana, seem to be its chosen home, 
a militia of 310,000. In 18D2, when the reserve will number and in the lattcr city the disease has been present each month 
1,016,200, her total strength will reach 2,024, 200. Austro - in the year for every year since 1850. 
Hungary possesses a standing army of 800,000, a landwehr For the purpose of adding to our specific in formation in 
of 299, 318, and a reserve of 95, 0:;0 men ; total, 1, 194, 318. regard to yellow fever the National Board of Health last 
The grand total of all these forces amounts to 16, 471, 918, year sent a special commission to Cuba, whose preliminary 
the standing armies alone numbering 7,925,000. To these report has just been published. What they have furnished 
figures there shoulli be added for the armies of Great Britain, does not throw m uch light on the patholo gy of the disease, 
Spain, and Turkey, a bout 700, 000 regular soldiers and twice but the facts they present as to the sanitary condition of the 
as many reserves. Allowing that half of the men nominally island are such as should compel our authorities to erect 
in the European armies arc at home on furlough, and aLie more effectual barricades than have yet been provided against 
to take part in productive labor, there cannot be less than this pest-house at our very doors. it is Impossible to say 
4,000,080 men in the prime of life permanently withdrawn when the disease first occurred there, hut it was first know n 
from prod uc tive i ndustry in the great states named. Count- as an epidemic in Ha vana in 1761 and 1762, and from thnt 
ing the labor of these men as worth no more Ill,:) a hundrcd time to this that city has been its principal headquarters, it 
dollars each a ycar, the burden of their idleness cau be meas· being generally epidemic there from .Tune to October. The 
ured only by hundreds of millions of dollars annually. Add- poison is always present, the cl imat ic conditions favor its 
ing the value of the time lost by the millions o f  reserves in development, the government takes no practical measures 
drilling, and the losses incident to the spoi ling of men for to eradicate it, and the sanitary state of a large portion of 
peaceful inliustry by enforced soldiering duri ng the years of the city, as described by the commissioners, is bad almost 
early manhood , a rough idea can be formed of the aggregate beyon d belie f. .Many of our citizens go to Havana every 
burdcn which governmental ambition and mutual fear com year, but it is only a small section of the city that foreigners 
bine to lay upon the shoulders of Europe's working popula- ever visit, and none will be more surprised than those who 
tion. have been there at what is said in the report of the actual 

Not the least disheartening feature of this state of things condition of the greater part of the city. 
is its tendency to grow steadily worse. As a leading Eng· The water is very" impure, and so insufficient in quantity 
lish journal pertinently remarks, it is the special aggravation that" a large portion of the population purchase their water 
of this waste o f hUlllan energies that it is interminable, that it daily in kegs and carboys from street venders." 'l'he streets 
settles nothing finally, llmt the consequence of war is not are not paved, except in about one · fourt h o f  the city ; lllany 
peace, but  a condition of further preparation, in which vic- of them are so narrow as to afford room for but one vehicle, 
tory and defeat alike are used as arguments for further pre- and in but few cases have any sewers, while the most of 
parations. Germany is vietor, and becomes acamp; France these are so filled with solid materials as to be inoperative. 
is vanquished, and becomes a parade ground. Germany is Nine-tenths of the houses are only one story high, many of 
united and must therefore be drilled ; Italy is united and them having the sleeping rooms adjoining the kitchen, privy, 
must therefore be drilled ; tho Balkan peni nSUla is disunited and sometimes a stable. Most of the floors are of brick or 
and must therefore be drilled. ,Vhatever the eircumstances stone, on a level with or below the streets. "The privy is 
or the sacrifices or the hopes there must be more and ever almost a part of the kitchen; it consists of an excavation, 
more men drilled, more expenditure on preparations for war, which often extends several feet under the flags of the court ; i t  
more devotion by rulers to military work, more surrender of i s  never emptied until i t  will hold no more, whwh seemed gene
citizens to disciplinary training. rally to be from five to ten years; it has no ventilating pipe, 

To this frightful extent Europe is handicapped in the race and belches forth its nauseous odors at times even to the front 
for industrial supremacy. It is the penalty which the peo· door In the summer season a fmcal or urinary odor 
pIe have to pay for the accidents of their geographical posi- prevail s genemlly, and is distinctly perceptible as it oozes frolll 
tion, the forms of government they have inherited, and their tile doors and windows of almost every house." Notwith 
worse inheritance of military history, national hatreds, and standin g that the houses are so mean, rents are very high, as 
political entanglements. At the same time the ability of the are all to the expcn,es of l iving. 'rho government is greatly in 
European workers to meet these heavy obligations is being debt , its credit is poor, and the taxation very oppress i vQ. On 
steadily lessened, not only by the drafting of their best this aceount any material improvement "in the sewage system 
brawn and bone into the armies, but by the voluntary expa- is hardly to be looked forward to, it being estimated that to 
triation every year of thousands of their more energetic sons make this effective, provide a proper water supply, etc. , 
and daughters. "to correct some few of the most glaring insanitary evil s," 

The United States comprise about the same area as the would cost $20,000,000. There are many other places in 
great states of Europe combined , and already have nearly the world that al'f� no cleaner than Havana, and when? the 
onll-fifth as many inhabitants. In all probability children temperature is as hi gh or higher, but where the yellow fever 
now born may live to see United America equal in popuh- ne\'cr comes, as Canton and Bombay, for instance, and one 
tion to all Europe. From our continental position any great of the suggestions m'lde in the report is that possibly the 
aggressive war in America by American mell is altogethcr alkalinit y o f  the air of Havana has much t o  d o  with the pre
impossible, and the pros pect of great civil wars is, we are valence o f  the di8ea�e. The atmosphere of the dty is con
happy to believe, not ltlsf remote. Our strength is rapidly stantly alkaline, but this condition is especially marked duro 
becoming so grcat�if it is not already so�that no foreign ing the summer months, and the times of high atmospheric 
nations are likely to assail us ; and the aversion of our people alkalinity coincide with the greatest intensity of yellow 
to foreign entanglements is likely to keep us from offensive fever. 
foreign war8. Under these conditions it is quite plain that an}' protection 

The natural advant ages of America for diversified and. we have from constant visits of thIS disease must come from 
prosperous industries are certainly not less than those en- � a more stringent regulation of our commercial intercourse 
joyed by Europe ; and Ollr people are quite as capable as I with Cuba, as substantially the same circumstances exist in 
those of Europe of making the most of their industrial op most other Cuba n por ts as at Hava na, though in a lesser de-
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gree. Our government endeavored to do something in this! superior engravings which our artists produce each week I these deposits are but d�rmant wealth for a future genera-
direction by the law of June 2, Itl79, which provided that for this paper. _ tion. 
our consuls in foreign ports should see that every vcssel We allude, especially, to the series of full page engrav -I At the conclusion of the paper Mr. Warner gave the fruits 
bound for the United States should comply with the rules ings, illustrative of the most prominent American indus- of his researches into the mysteries of the" fifteen puzzle," 
nnd regulations necessary" to secure the best sanitary con- tries. The present issue, containing the article on book paper I in the shape of a method of determining by iH8pection 
dition of the vessel, cargo, passengers, and crew," and pro- making, is the thirty-seventh of the industrial series which I whether a given arrangemcnt is or is not capable of solution. 
hibiting the entry here of any vessel not provided wtih a pre- have already appeared in these columns. The views of the C. F. K. 
s.edbed "certificate required to be obtained at the port of several manufacturing establishmcnts we have illustrated .. • .. , .. 

departure. " In Cuba this law was denounced and its en- were sketched by our own skilled artists on the premises, i Proposed Exploration oC Mexico. 
forcement rendered impracticable, so that it has remained a and for accuracy and artistic grouping of the interior views, It is announced that lVIr. Pierre Lorillard, of this city, has 
dead letter. It is evident, therefore, that something further showing the various processes of manufacture, we believe entered into an agreement with the French Government to 
should be done in the way of enforcing a more stringent there has been nothing attemptcd before in journalism that assist in the prosecution of a scheme of exploration among 
supervision than is at present exercised on vessels leaving has met with the same gratifying success which has heen the ruins of Mexico. The French Government furnishes the 
Cuba for the United States, for, with our present exposure accorded to this intercsting feature of this paper. outtit of the expedition and $9,000 in money; Mr. Lorillard 
we are constantly running the risk of a pestilence which may, A continuation of this industrial series we purpose to gives $20,000 at once, and as much more when it is needed. 
in some particularly trying year, be brought thence to our continue until every important industry of the country has The whole cost of the expedition for two years is put at $60-
Atlantic cities. Our commercial intercourse with Cuba, im- been illustrated and described, and we would thank our 000. M. Charnay, the French scientist and explorer, will 
portant as it may be deemed, should not be considercd of readers to suggest what extensive works in their vicinity take charge of the work, which will begin next spring. The 
sufficient moment to justify our taking any further risks of would furnish inter'esting material for publication. material results of the exploration will go to swell the treas-
this kind. 4 •• , .. ures of the French muscums. The report of M. Charnay 

will be first printed in the North American Review. 
The field to be explored is rich in relics of the splendid NEW YORK ACADEMY OF SCIENCES. 

CHEAP PATENTS CHEAPEN GOODS, A mceting of the New York Aeadcmy of Sciences was h I ' 1 . T ' h' h h d fl . h d f The attorneys of anti-patent associations waste no end of held J\fonday, l\Iarch 15, at 8 P.}L, Presidcnt Newberry in 
t oug I partla ClVl lzatlOns w lC a ouns e or un-
known ages, and were ill part declining, if not forgotten, rhetoric in describing the burdens put upon purchasers by the chair. 

th-, multl'pll'catl'on of patent rights. Evervthin.g is patented when the Spani,;h conquerors arrived. But, since the days G J Mr. Knnz exhibited 11 nccklace madc of beautiful iI'ide-
or lnade wI'th patented machinery or by l)atented processes " of the ill-fated Maximilian very little has been done toward 

� scent shells, and also several handsomc pearls from fresh I . .  . . b . 
tllerefore everything must cost a bO'reat deal more than it t lell' mvestlgatlOll except y our government surveyors m 

water lllusseis found near Portland, Maine. Mr. ;\IcCarty C I d N �I ' ;J A . Th h f d would were there no patents. This is their logic stripped cxhibited several minerals. 
0 ora 0, ew jJ exlCO, an" nzona. ese ave oun 

of verbiage. The only fault with it is the persistence of The Hecording Secretary, Prof. Leeds, read a lctter from 
evidences of an antiquity for the origins of the civilizations 

facts in always going dead to the contrary. It is of ancient Mexico far exceeding anything dreamcd of a few 
Norman Lockycr, in which the latter expressed his thanks years ago; and it is altogether probable that the questions of l)lausible, but it is not true. The moment one sees the to the Ac d f l's el ct' h 1 . 1 . f ' 

a emy or 11 e Ion as an onorary mem Jer. historic and prehistoric interest raised by such discoveries word" patented" stamped on an artle e it IS sa e to mfer 
'rIIE COAL AND IRON RESOURCES OF VIRGINIA. b ' II I I d d I '  b h I one of two things: either the thing is chcaper and better may e matena y Ie pe on towar so utIOn y t e abors 

. . k . .  The paper announced for thc evening was on the coal and of M. Chm'nay. At least, he cannot fail to add much to our than anything of the sort prcvIOusly m mar et, or It IS an . ld iron resources of Virginia, by Prof. Thomas Egleston. The limited knowledge of the later civili7:ations of Mexico, as entirely novel article, which in all probabIlity wou never 
d d t f th t t I following is a brief synopsis of it: shown in the mins of the Aztec and ToUec cities destroyed ha ve been pro uce excep or e pa cn aws. Wh 'I d f L ' h . 

. I' en A sace was separatc rom orrallle t e com mlS- by the Spaniards A pretty illustration of this industrial and commerCIa . d h b d . h . i . 
SlOnerH rew t e oun ary 111 suc a manner a� to glVe to ----- -4 .. -<-. -<Il .................. ------paradox occurs tn a paper lately read by a prominent Germany all the iron lands and leave nothing of value to 

English builder before the Manchester (England) Scientific France. In like manner the division of Virginia left all the 
and Mechanical Society. The reader had been, for thc sec- iron in the old State and gave the new one all the coal. 
ond time, comparing English with American made builders' These are not, however, thc only mineral resources of Vir
hardware, showing the ,0 m.arked superiority" of the latter, gll1Ia. Gold, small quantities of silver, lead, and zinc are 

Road Engines aud Wagons Cor Western 
Transportation. 

A number of road locomotives and trains of wagons, for 
the transportation of millerals and general merchandise over 
the common roads of the far West, were received in this city 
by the steamship Erin the latter part of February. They 
were built in Rochester, England, and were consigned to 
Wadsworth, Nevada, where they are intended to take the 
place of mule trains on certain central routes in that State. 

and was summing up the causes which had led to the com- also found. Near Wythevill, particularly, the zinc ore rivals 
petition upon their own doorsteps from American manufnc- that of Friedensville near Bethlehem, Pennsyl vania. It ap
turers. He said: pears to be very free from lcad, and the zinc made from it 

" Another and most important factor in the sum of dead- has been commanding more than double the price of the com
weight uncleI' which we have to stagger in this race is our mon mctal in the market. 
absurd patent laws. If our legislators had set out with the 
intention of suppressing the inventive geniusof the country, 
they could not have succceded morc completely than they 
havc done. Can we wonder that America is such a close 
compc>titor in thc manufacture of these small artiele8, when 
we know that for a payment of £18 the inventor can secnre 
himself for seventeen years, whilst in this country it will cost 
at least twice the money to secure an invention for three years 
only ? How can a man with inventive skill, but with limit
ed means, make the most of his talents? Too often he 
spends all his little savings, ruins himself, and, when his 
three years have expired, sees some other person take his 
invention in hand and realize the profit that belongs to him
self. The result is that, disheartened and disgusted, he for 
ever aftcr buries his talent in the earth. I show you here a 
small article of American make, not connected with the 
huilding trade, as an illustration of the different influence of 
the patent laws of the two c�JUntries. This little machine 
(an apple-parer) carries eight patents, yet its wholesale price 
in England to-day is less than 4s." 

A most ingenious paradox, truly! 
The apple-parer was beyond English competition because 

it carried eight patents. It· is safe to say that every single 
patent had improved its working or lessened its price. 

But why could not the English manufacturer, having no 
patent royalties to pay, producf1 and sell the article on the 
spot cheaper than the American, with 3,000 miles of freightage 
to pay in addition to the cost of manufacture? There may be 
several reasons more or less sufficien t; but one is enough. 
Having no monopoly of the manufacture, the Englishman 
could not afford to risk the investment necessary to enable 
him to produce the article cheaply. 

Onr Canadian friends discovered that law of tradc when 
they undertook to reap the benefit of Yankce inventions 
without payment of patent royalties. The only drawback 
was the simple circumgtance that, though Canadians had 
the world's best inventions to choose from gratis, no man 
dared to undertake the manufacture of novel articles when 
everybody else was free to set up in opposition. Canadian 
indmtries would not multiply until the Canadian Govern
lIlent recognized the property rights of all inventors; then 
the Canadians began to be a manufacturing people. 

Our -Western and Southern citizens are rapidly 
the samo important lesson. Industries increase and multi
ply, and industrial products improve and cheapen in direct 
proportiou to the number of patents issued; and the 
of patents issued depends very largely upqn the lowness 
the official fees for issuing them. -Which brings us round to 
our thesis, that chcapening patents cheapens products. 

AIlleriean Manutacturin:r lridustries. 
There arc few qualities in one's nature more objectionable 

perhaps, than egotism, bat it is difficult to withhold from 
others the pardonable pride we feel in referring to the 

The great iron region of Virginia lies between the Alle
ghanies on the west and the Blue Ridge on the east. The 
space thus inclosed consists of a number of shorter ranges, 
abouuding in limonite, hrematite, specular iron, and especi
ally on the James River region, in magnetitc. For magnitude 
of extent and facility of exploitation this region is second to 
none in the United States. As we ascend -the successive 

'I'he engines weigh about 7 tons each, and are rated at 12 
to 14 horse power. They have horizontal boilers, which are 
titted with largc fire boxes for burning almost any descrip
tion of fuel, and water tanks are affixcd capable of holding 
a supply for three or four hours. The engines are so 
arranged that they can be used for turning fixed machinery. 
The driving wheels are 7 feet in diameter and 12 inches in 
width, and the steering or front whecls are 4 feet in diameterraces of the mountains we find the iron deposits folded 

f ter and 9 inches wide. An important advantage in the road so as to orm numerous outcroppings succeeding each other locomotive is that in case of need the road wheels can be at short intervals. Over 80 ores coming from the region bc-
tween Stanton and the James HiveI' were analyzed, and lIone replaced by the ordinary flange wheels for running on 

rails. of them contained over 1-2 per cent of phosphorus. lYlost of 
the ores contain only from one to five-tcnths of one per cent ",Vith the addition of a winding drum, fitted to the driv
of phosphorus. A year ago Bessemer enginecrs would have ing axle, capable of bolding from 50 to 100 yards of coiled 
considered this circumstance a great advantage; but with rope, these engines can be employcd in hoisting heavy weights 
the new processes larger quanti tics of phosphorus are ren- and in hauling the loaded wagons up otherwise impractica
dercd available and even necessary to obtain the requi.site ble grades. 
degree of heat in the converter. Taking the wholc iron It is claimed that one engineer and two laborers are all the 
region together the ore will ayerage from 45 to 55 per cent manual force necessary for the management of each train, 
of metal. and 011 moderate roads, with grades not exceeding 1 foot in 

To the west of the iron district there are very extensive 12, each engine of the size sent to Wads\'(orth will haul from 
limestone deposits, and as we enter West Virginia we strike 10 to 12 tons of paying load, and travel at an average speed 
the coal measures. There is a belief current in that region of 3Yz miles per hour. Two or three wagons, each capable of 
that it is only the lower coal that will coke well, lmt this is containing from 5 to 6 tons weight, and the cngine form the 
an error. Coal has been found there that will give only two train. The wagons are coupled together and to the locomo. 
per cent of ash, and the coke formed from it gives but six tive by strong coupling bars, and the whole train follows 
per cent. As we leave the river banks the coal deposits in- exactly in thc track of the cngines, even when turning sharp_ 
crease in thickness, until they reach a depth of twelve feet, curv('s. The total cost of hauling by the road locomotives, 
as, for example, at Hawk'R Nest. The valley of the Kanawha it is estimated, will rauge from 5 to 10 cents per ton per mile, 
River is not one of erosion, but was formed by a geological varying-with the condition of road al�d loa� .. This is pr�b. 
accidcnt. As a consequence of this the mines that have ably not one-four.th of thc cost of dOlll� s�mllar work WIth 
been started along the banks will have to b b d d I mules. The ordmary mule team, consl stmg of 16 mules, 
sooner or later and carried over the hills furth:/\:�n�n�o I with heavy wagons capable of holding 6 to 10 tons, will not 
follow the veins. average more than 2 miles an hour. The first cost of the 

It is impossible to tell how much coal there is in Virginia, locomotive, with its train of wagons, compares favorably 
and nowhcre is therc so little known about it as in Virginia ,;ith the first cost of �he �ule team and wagons. It is be· 
itself. Since Prof. Roger's report, in 1838, no systematic l:eved, �owever, that.lt WIll be many years before the trac
explorations have been made on account of the difficulty of I hon engmes can aboh5h the use of mules on the 'Vestern 
access. For the want of facilities for transportation, the few I roads: as th: latter. may be employ�d where it would be diffi. 
iron furnaces that have been run from time to time in Vir- cult, If not ImpOSSIble, for the engmes to travel. 
ginia have used charcoal at grcat expense. During the war 4 •• , ... 
the Confederate Government was particularly unfortunate '.l'he Electric Middlings Purifier. 
in locating its furnaces near ore containing an exceptionally A public exhibition was given in New Haven, March 13, 
large amount of phosphorus which they did not then know of the electric middlings purifier, the joint invention of two 
how to manage. young men of that city. The working of the devicc is said 

If the present great revival in the iron trade should con- to have been highly promising. Over the wire bolting cloths 
tinue greater efforts will, no doubt, be made in a few months are placed a bank of hard rubber cylinders, which are slowly 
by the railroads to open up these great mining regions; com- revolved against strips of sheep skin and thus electrified. 
binations will be formed between the iron interests of Vir- To these rollers the light bran is attracted, to be mechani
ginia and the coal interests of West Virginia, and the effect cally brushed into a proper receptacle. This substitution of 
�l be to raise the district to the impo;tance of the Penn- electric attraction for the air blast in separating bran from 
sylvania iron and coal regions. Then surveys will be made flour is said to lessen the waste, while it obviates the neces. 
either by private enterprise or by the governments of these sity of doing the work in a closed chamber and the risk of 
States, and the capital of the country will pour in, produc- explosions. The exhibition was made in an open room, and 
ing a prosperity such as Virginia has never had. At present there was neither dust nor waste. 
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SIMPLE BURGLAR ALARM. arrangement, so rapid is the wear of the toggle ends and MECHANICAL INVENTIONS. 

The engravings show a novel alarm recently patented by their bearings, that a frequent drawing up of the " wedge," Mr. Nikolaus Kaiser, of Grellingen, Switzerland, bas pa. 
Mr. Thomas Powel l, of Philadelphia, Pa. The inventor or the insertion of longer t0gg1es, is necessary in order to tented an improved Illode of drying paper and pasteboard in 
haR aimed to avoid all objeetionahle features in these simple I maintain in any good degree a uniform distance between , continuous strips, and in the apparatus employed for that 
and effective little devices, both in regard to appearance i the jaws and consequent uniformity of product. But w ith purpose. Heretofore the paper coming from the pressing 
and convenience in handling and using. 'l'hey will meet a the improvement to which we have referred, there being no machine, or other machines, was led over heatcff metal cylin. 
long existing want. Only a second of time is required to wear of toggles or their bearings, there can be no change in  del'S, which had the disadvantage that the paper became 
put them in or out of condition for use. They fue appli· t.he distance between the jaws except that which resulLs I more 01' less brittle, thus rendering impossible the use of me. 
cable to either doors or windows. from the wear of the jaw plates ; this being extremely sl ow ehanically ground unboiled wood fiber without other admix· 

POWELL'S WATCHMAN OR BURGLAR ALARM. 

Figure 1 is a perspective view of part of a door and door 
jamb with the alarm set ready for use. Fig. 2 shows the 
alarm folded against the door so as to be inoperative. Fig. 
S shows the application of the device to a wind.ow. 

The alarm consists of three plates, A B C, the plate, A, 
being secured to the door ; the plate, B, is hinged to the plate, 
A ;  and the plate, 0, is hinged to the plate,  B. The detonat
ing device, which gives the alarm, consists of two st rips, a b, 
of stout paper or cardboard, one o verlapping the other, the 
overlapping portions being boulld together by a band so that 
one strip can be pulled away from the other, creating fric .. 
tion, which causes the explosion of fulminate interposed be · 
t ween the overlapping portions. 

'T'he ends of the detonating device thus formed are per
forated ; one end being held by a stud projecting from the 
inner surf�ce of plate, C; the other end adjusts itself, when 
set for use, upon hook, d, projecting from the door jamb. 
When the door is opened the fulminate is exploded, plate, 
B, being held in position, as shown in Fig. 1 ,  by a lug pro
jecting from its inner side. 

In applyirtg the alarm to windows tbe metallic portions 
of the deviee are modified to adapt them to 
the sliding motion of the window, as shown 
in Fig. S. Here tbe plate, A, is hinged to the 
side of the plate, C, and a pin, e, driven into 
the easing, is used instead of the hook, d. 

When the window is raised the hinged 
plates are carried up ward with it, and the 
detonating device is separated, exploding the 
fulmin!lte. The same result follows the 
lowering of the upper sash. 

Further information will be furnished by 
Messrs. Thomas Powell & Co. , 521 Cherry 
street, Philadelphia, Pa. 

... . ... 
THE " NEW PATTERN " BLAKE CRUSHER. 

The annexed engraving is a sectional view 
of one of the improved " new pattern " crush· 
ers manufactured by Messrs. E. S. Blake & 
Co. , No. 1 Sixth Street, Pittsburg, Pa. It 
will be noticed that the machine is much 

(in most cases requiring weeks, and in some cases six to twelve ture, and also tha t the co.'ll of plant and working w as con· 
months to become appreciable), the variation of distance be· siderably increased uy the necessary employment and work· 
tween the jaws in the improved machine must be eorro· 
spondingly slow, in many cases amounting to almost 
nothing. 

It will be understood, however, that when a change is de 
sired in the fineness and coarseness of the product, it can be 
effected by substituting in the usual way longer or shorter 
toggles, a full set of which of different lengths is supplied 
with each machine. 

In the 15x!) " new pattei'll " crusher, the pitman (single 
casting) weighs nearly 1,000 lu. This immense mass of iron 
h as, of course, to be actually lifted at evcry revolution of the 
flyw heels. The proper number of revolutions for this rna 
chine are officially given as 25lJ. It is easy to see that in the 
old construction a large amount of power must be consumed 
in throwing this nearly a half ton of iron upward and around 
at the rate of 250 times a minute. In the improved machine 
the wrought iron pitllUln weighs less than 200 lb. 

The difficulty of providing an inexpensive " break·down 
place " in the old " now pattern " Blake Crusher has always 
been strongly felt as a serious one. And when that style of 
machine was first offel ei to the public, the apprehension of 
expensive parts of the machine (namely, the frame, jaws, and 
shaft) being fractured by undue, accidental strains led to the 
addition of an alllount of material to these parts which wonld 
doubtless have been regarded as quite unllecessary except 

SIMPLE BURGLAR ALARM. 

for the reason referred to, tlte design of the addition being ing of the expensive metal cylinders required for the PUl'
to throw the liability to fracture on the toggles, as the least pose. This invention is designed to obviate these defects. 
expensive of the parts. It will be seen frolll the engraving Mr. Frank H. Lauten, of New York city, has patented 
that the large bolts which connect the cap or upper box of improvements in feeding paper and other material to print· 
the eccentric with the parts below, furnish a most desir- ing presses and folding machines, the blanks to the forming 
able, and the best possible protection against injuries to and shaping machine for making paper boxes and bags, 
expensive parts of the improved machine. The bolts are ruling machines, and for other similar machines wherein the 
made of sufficient strength for all ordinary and legitimate paper or other material requires to be fed in single sheets 
work, but relatively weaker than the other parts ; and i continuousl y and in harmony lVith the operative mechanism 
in the event of any abnormal strain endangering the parts, i of the machine. The improvements also comprehend de· 
the weaker of the two bolts will give way, and thus no vices for adjusting the paper on the apron. 
damage be experienced beyond hreaking a single An improved machine for cutting the corners of books, 
straight bolt, dnplieates of which are furnished with each cards, and paper has been patented by Mr. Wm. T. Pringle, 
machine. of New York city. It is of very simple construction and 

Another improvement consists in the use of friction rollers well calculated for the work it is intended to perform .  
under t h e  joul'lluls o f  the main shaft, II device which very Mr. Henry L. Russell, o f  Bloomington, Ill. , has illvented 
largely reduces the amount of power required to drive the an indicator lock especially designed for fire alarm boxes, 
machine. railroad switches, etc. , where it may sometimes be desirable 

The manufactUl'crs anticipate that some of the smaller to know who unlocked it last, that must be opened witIt 
crushers can be ennveniently driven by horse power. numbered keys, and will register the number of the key that 

Patents for several of the improvements are pending, last unlocked it. 
while on otbers patents have been already allowed. Messrs. Richard H. Briggs and James H. Dougherty, of 

The new machines have been examined and their con·  Whistler, Ala. , have patented improved mechanism for 
making ladder irons and hand-holds for freigtt 
cars. The machine consists of an ingenious 
combination of devices which cannot be 
clearly descri ued without engravings. 

An improved eider press, patented by Mr. 
Gottlieb Ziegler, of Paris, Ohio, will press 
the juice from any quantity of pomace that 
may be required withont changing the parts 
of the press. It is al�o adapted to work more 
rapidly than the presses now in use. 

An improved gate hinge is patented by Mr. 
James E. Davis, of Palmyra, Ohio. This 
hinge is designed for the elass of gates that 
are opened by running them back and then 
swinging them around. It consists in a gate 
hinge formed of a screw hinged to a pintle 
pro vided with a smail pulley and plaeed with· 
in a large ring pulley. 

Mr. Garritt M. Van Riper, of Bodie, CaL , 
has patented an improved band saw ing mao 
chine for cross cutting. The invention con
sists in a band saw working on pulleys that are 
fitted movably on vertical shafts, whereby the 
saw can be moved downward to cut from II 
log two blocks at once. 

An improved paper pulp screen, patented 
by Mr. Benjamin F. Warren, of Oumberland 
iliills, Maine, is designed to pulsate the pulp 
in a simple and effective manner, and it may 
be adjusted to vary the pulsations as required. 

more compact than its predecessors, and some 
of the parts appear to he, and really are, 
mnch lighter tban in the old machines. This 
important difference is due to the substitu· 
tion of wrought iron for cast iron. The m oH 
notieeable change is in the pitman, which is 
uow made mainly of w rought iron, reducing 
it to about one-fifth the weight of the cast 
iron pitman. This improvement, besides thus 
lessening the weight of one of the moving parts 
of the machine, insures it against expensive 
breaks. Wrought iron has also been substi· 
tuted for east iron to a large extent in the 
frame or bed of the crusher, thus greatly 
reducing the weight, difficulty of handling, 
and cost of transportation. Another impor· 
tant improvement has been made in the 

THE IMPROVED ' NEW PATTERN" BLAKE CRUSHER. 

An improved turbine water wheel has been 
patented by Mr. William B. Fanar, of Greens· 
borough, N. C. This invention has for its 
object to provide an improved turbine water 
wheel which shall be simple and inexpensive 
in construction, but strong, durable, and 
cap.able of running at comparatively high 

toggles, so that they work without friction or wear and with· 
out the application of lubricants. 

In almost all work requiring the use of a crusher, a degree 
of uniformity in the product in respect to fineness and coarse
ness is desirable ; and it is desirable also that the nni· 
formity shall be maintained without frequent manipUlation 
of any part of the machine. Under the old construction and 

sLruction approved by experienced mechanical engineers, 
and, as might be supposed, are finding a ready sale. 

It is a point of no small importance in a crushing machine 
that the mattrial to be erusbed should, in feeding, not reqwre 
to be elevated. It will be seen that in this respect the 
Lion and Eagle Crnsher, as the manufacturers call it, has the 
same advantage as the old styles of tl:e Blake machine. 

speed with 
of water. 

mode rate pressure or comparatively low head 

Messrs. David H. and Jerome H. Payne, of Troy, N. Y. , 
have patented an improved pulley for suspending clothes 
line. 

The line with clothes hanging upon it can be easily pulled 
aronnd without injury to the clothes. 
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THE MANUFACTURE OF BOOK PAPER. sufficient to melt the solder which holds the valve. 
It is a remarkable circumstance that paper made from The material from which the paper is made, in its course The Value or Vaccination. 

rags should have replaced parchment, papyrus, and the through this manufactory, follows a regular order con- To the Editor of the Scientific American : 

2 I I 

whole range of substances used for making records, and stantly advancing from the place of the entrance of the raw Your issue of March 6 contains a letter from an En glish 
Come into general use just at the time of the invention of material to the place of exit of the finished product. correspondent upon the subject of vaccination. Without 
printing, and it is singular that nothing but paper will an- The stock is carried by elevators to the attic, where it is going over the immaterial portions of his letter, those only 
�wer the requirements of the printer. fi rst put through an opener or duster, which whips out the of importance are, first, in relation to bovine and humanized 

It is impossible to place definitely the date of the iu vention greater portion of the dust contained by the rags, opens the lymph. Are they equivalent, and is vaccination performed 
of paper. It is one of the things that originated in the folds, and puts them in condition to be examined and as.. with one considered equally protective by those who believe 
remote aud hazy past, and like many other things connected sorted. From the attic the stock is dropped to the floor be- in vaccination as that performed with the other ? He 
with human economies it has been gradually developed and low, where it is placed in baskets and distributed to women smites the air vigorously to establish what no one denies, 
perfected until every condition and requirement in its use to be assorted and divested of buttons, hooks and eyes, pins, namely, that they are equivalent and equally protective. 
seem to have been fulfilled. etc. After this it is spread out upon large t ables and looked i Having gained this important vantage ground, he proceeds, 

It is probable that the first paper from pulp was made in over carefully, and pieces of wood, rubber, and other sub- in the second place, to show by statistics from various hos
China, and that from thence the art spread over the world. stances likely to injure the paper are removed. The de- pitals of Great Britain, that during ten years, irregularly 
It is not even known when or w}:!ere linen paper was first partment in which !his work is done is represented by one and imperfectly observed, 37, 636 cases of smallpox occurred, 
made. but it was generally in use about the middle of the of the views in our engraving. aud that 28 ,468 of these were reported as vaccinated. This 
fourteenth century. The stock is now carried forward to tbe cutting machine he brings forward as irrefragable proof that vaccination is 

Uutil within about a hundred years all paper was made by (shown in one of the smaller vie:ws), which rapidly cuts it an " unparalleled failure. " 
hand by a slow and laborious process, the supply was natu- up into small pieces, after which it is dusted and let Now, this is the statement which in some form or other 
rally limited, and the quality necessarily lacking in uniform- down through hoppers in the floor into huge bleach boilers has been put forward as the strong argument against vacci
ity ; but the trade was completely revolutionized by the in- (shown in the engraving), where they are sealed up and sub· nation ever since agitation of the subject commenced. 
venti on of the Fourdrinier machine, by Louis Robert, an jected to the action of lime and steam for twelve to eighteen Simply stated, it is this, that three-fourths of all the cases 
employe in the paper manufactory of Francis Didot, in hours. These immense boilers are constantly revolved at a of smallpox treated in the hospitals of Great Britain have 
France, in the year 1798. The credit of making the ma- slow speed to bring all of the stock under the action of the been vaccinated, consequently vaccination is valueless. Let 
chine practically useful belongs to the Messrs. Fourdrinier, bleaching agent. us examine this statement, and in order to do so it is neces
of London, from whom the machine takes its name. The After this operation the stock is conveyed to the washing sary first to determine what constitutes vaccination. In the 
machine was improved in various ways until, in 1806, it engines, where it is washed for six or eight hours, according January number of the Popular Science Monthly for the cur
was so far perfected as to reduce the cost of paP!lr to about to the quality ; it is then bleached by the application of rent year is an article entitled " Vaccination in New York. " 
one quarter of the former price. bleaching powders, after which it is allowed to run through It is a statement of the methods and results of vaccination 

Within the last fifty years many important improvements valves in the bottoms of the washers to brick drainers in the as practiced in this city, in contrast with the statements of 
have been made in the manufacture of paper. These in- basement, where it is allowed to remain from two to four Mr. Moncure D. Conway regarding the results, as he pic-
clude the pulp dressing machine ; the steam driers attached weeks. tures them, in Europe, and especially in England. 
to the Fourdrinier machine; the rotary cutters which cut The half· stock, as it is now called, is put into the beating I haye there given the careful and exact methods of vacci-
the web into any required width, and many other minor yet engines, where the fiber is brought out to the required nation as practiced by the vaccinating corps of the Board 
essential improvements which conduce to the present per- length. Of these machines the Albion Paper Company of Health of New York, and a large class of intelligent 
fection of paper-making machinery. have six, also seven washers, making a total of thirteen. practitioners of medicine, and the JesuIts obtained in the 

Another comparatively recent improvement is the machine engines. The lower view in the engraving represents the way of protection. 
for supercalendering, consisting of four paper rolls and four long row of engin,es ·' used in the establishment. In These results concisely stated are as follows : Vaccina
well polished iron rolls, arranged in alternation and placed these engines the rags are. drawn between the cutters on tion, in order to be protective, should be done with eight
vertically one over the other. These machines are used for the large revolving cylinder aud the stationary cutters day lymph, either from a healthy infant or from the calf. 
glazing fine papers such as ledger, flat, writing, and fine in the bottom of the vat, and are torn into the fi nest fila- The vesicle should be characteristically perfect on that day. 
printing papers. In some instances chilled iron calender ments. The stock goes round and round in this machine, The vaccination so performed should produce a similar per
rolls are at.tached to and form a part of the macbine, but this heing acted upon by the cutters again and again, the fect vesicle upon the eighth day and run its normal course. 
arrangement is used only for the lower grades of paper. huge cylinder carrying the cutters being meanwhile gradual- Those who have given their attention almost exclusively 

Space will not permit of a detailed bistory of the paper ly lowered by the mechanism seen at the side of the vat, to this subject for the past ten years, in connection with the 
making industry ; we have therefore cbosen a representative until the stock is reduced to a fine pulp. The thin pulp is Board of Health and in public institutio n s, recQrding cases 
establishment to illustrate the development of this hranch allowed to run out of the eJJgines into wooden chests, and noting their behavior when subsequently exposed to 
of manufacture. whence it is ' pumped up into the tank of the Fourdrinier smallpox, unhesitatingly declare their belief that such vac-

The Albion Paper Company, of Holyoke, Mass. , was or- machines. From this tank the pulp flows into a small cinations are a perfect protection against the disease ; at 
ganized in 1869, when they boug ht the old wooden mill chamber, where it is kept in constant agitation until it flows least to the same extent as though it had been experienced. 
formerly owned by the Hampden Paper Company of the out over a channeled plate-upou which extraneous matters In support of tbis statement and belief numerous cases are 
same place. The mill then had a capacity of 3, 500 lb. , which of greater specific gravity than the pulp are arrested-and cited, and the number could be indefinitely increased where, 
was soon increased to 5, 000 lb. daily, and the product was is delivered to an endless wire cloth apron, which is con- during the epidemic of 1874-5, among members of the same 
used in the manufacture of paper collars. About eigHt tinually agitated to insure an even distribution of the pulp family, the unvaccinated, almost uniformly, when exposed, 
years since the product of the mill was changed to super- fiber. The wire cloth apron is supported on a series of took the disease, while there is not a case of an individual 
calendered book paper; and in 1878, a parcel of land with small rollers, and the width of the paper is governed by who, having received the inspector's certificate of vaccina
water power adjoining the old mill was acquired, and a new deckle straps at each side. The wire cloth apron passes tion, subsequently contracted the disease, even though living 
and extensive brick structure was erected and supplied with over a box in which a partial vacuum is maintained, which for days in close rooms where it existed. 
the most modern and improved machinery, capable of turn· withdra ws a part of the moisture from the paper as it passes Another remarkable fact bearing upon this subject is the 
ing out five tons of paper daily. A year later a second mill over the box. following, as reported by Dr. Taylor, Inspector of Vaccina� 
similar to the 11rHt was built, and filled with the same kind The paper is delivered by the wire cloth apron to a felt tion. It was the custom, during the epidemic of 1874-5, 
and amount of machinery, excepting that three engines more apron, which conveys it to the first pair of press rolls where a mother having an infant at the breast was attacked 
were added and a few improvements were made. These which expel the moisture and deliver it to an apron which by the disease, and was obliged to go to hospital ,  to imme· 
buildings are shown in the bird's-eye view at the left of the carries it forward to a second pair of press rolls, where more diately vaccinate the infant, and then send both mother and 
large engraving. of the moisture is removed and the web is still further com- child to the smallpox hospital, a place at that time crowded 

The main mill is 330 feet long by 34 wide and two stories pressed; it is then passed to another blanket which delivers with cases of the disease in every stage of progress. As a 
high, with basement and attic. The bleach boilers and rag it to a series of steam-heated rolls. These rolls, as well as result of this procedure not a single infant so treated took 
engines are in the first story, while the second story and the other portions of this machine, must move in absolute the disease, notwithstanding the fact that the infant was 
attic accommodate the arrangements for sorting and dusting harmony, and the mechanism must be of the most perfect nursed by tbe mother throughout her illness. 
rags. F rom this building two wings, each 34 feet wide, character to handle the thin and extremely tender web of The belief of those who have been the most diligent stu
containing the machine rooms, extend forward 104 feet, and moist paper. The paper, as it is delivered by the machine, dents in this matter, is that one perfect vaccination protects 
connect with a building parallel to the main mill and form- is in rolls. This mill has two Fourdrinier machines, one through life ; nevertheless a certain small percentage of 
ing the street front of the whole structure, which is thus in producing paper 76 inches wide, the other 79 inches wide. those vaccinated iu infancy only take the disease when ex
the form of a quadrangle inclosing an open court. 'fhe These machines are of Rice, Barton & Co. 's make. The posed in later life. It is therefore advised that children 
front building is 210 feet long by 34 deep and tW() stories paper is cut into different widths, as it is delivered to the vaccinated in infancy be revaccinat.ed about the fifth or 
high, with attic. The front is relieved by a square tower in reels,  according to the requirements. sixth year. So also as a safeguard against possible infection 
the middle, and a similar tower at the rear of tbe rear mill The finishing room adjoins the machine room, and all of it is advisable that vaccination even in adults should be re-
contains stairways and elevator. the paper is passed through the calender rolls until a high peated, and especially at some time of unusual exposure, 

The buildings are so planned that neither stock nor fin- finish is obtained. such, for instance, as must occur in epidemics of the dis-
ished paper has to pass over the same ground twice. Tlie The machinery of the Albion mills consists of 13 (1 , 000 lb. ease. 
Holyoke and Westfield Railroad discharges rags and other each) engines; two Jordan engines ; four rotary boilers for It is not claimed that the rule of protection is absolute 
materials at the rear, which, in the process of manufacture, rags baving a capacity of five tons each ; two Fourdrinier and without exception, any more than other rules and laws 
pass forward to the finishing room, from which the paper paper machines (84 and 86 inches wide) .  The calenders con · in the economy of nature. The fact of having once had 
is shipped. ' 

sist of four stacks having 9 rolls each, 36 inches wide; one smallpox is usually considered the best possible protection 
The equipment of machinery, aU of which is made in stack 40 inches wide ; one stack for calendering sheets. against future attacks; and yet cases occur where the dis-

Holyoke, is very complete and modern. Five steam boilers The capacity of the mills is twelve tons of book paper per ease is experienced twice and even more times by the same 
are used to supply the four rotary bleach boilers, each of day. individual. 
whi ch, 21 feet long, has a capacity of five tons of rags. The The water supply, which must of necessity be pure and So persons who have been vaccinated according to the 
engine room, besides these bleach boilers, contains thirteen clean, is derived from driven wells, 115 in number. suggestions above laid down are considered thoroughly pro-
1,000 pound engines and two Jordan engines. There are 'rhe officers of the company are as follows : Calvin Taft, tected, though one case of smallpox in a very great number 
two Fourdrinier machines. onll of 84 and the other of 86 in- President ; Edward C. Taft, Treasurer and Agent,; A. H. might possibly occur among them. 
ches; four stacks of supercalenders, 36 inch face, 9 rolls to Page, Clerk. These gentlemen also comprise the stockholders It. is only persons W�9 have been so vaccinatlld, and who 
the stack, one stack , 40 inches face, and a stack of sheet of the company. The entire mill is under the management have received all the 'protection which vaccination is capa-
calenders; seven Hammond cutters, and two Cranston trim- of Mr. William Reardon. ble of affording, who can properly be counted in arranging 
mers. .. I • I .. statistics upon this subject. 

The water power from the second level canal is uti- Habits or Fishes. Now, what knowledge has your English correspondent 
lized by several of the Holyoke Machille Company's Her- It has been long known that fishes return to about the concerning the 28,468 cases of smallpox wbich are reported 
cules Wheels. The mill employs 265 hands. It makes some same place in the same rivers each year to spawn, but it is a as vaccinated ? How many of these have ever really bcen 
engine·sized fiats, but is  run mainly on fine book paper, all recent discovery that tbey go up the left hand side of the vaccinated ? How many of those really vaccinated have 
of which is supercalendered. 'I'he buildings are provided stream and coming down take the opposite side Fisber fulfilled the conditions necessary to thorough protection by 
throughout with the new automatic spriuklersl which! in I ;mell may be benefited by remembering this. the perfection of the virus used, a proper method of v!lcci-
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nation, and, if necessary, revaccination ? How many belong 1 know insurance companies act on the principle that I A stronolnieal Notes. 
to the class which even smallpox itself does not protect " prevention is better than cure," and that the results in OBSERVATORY OF VASSAR COLLEGE. 

from a second attack? Unless your correspondent is in- many cases justify their acts few wi ll deny;  but questions 'fhe computations in the following notes are by students 
formed upon these points his statistics are useless. Yet it of fact must be answered yes or no, and not by the modus of Vassar College. Although merely approximate, they will 
is just such loose statements and unreliable statistics as these vivandi of the insurance agent. enable the observer to recognize the planets. .M:. lYL 
that arc constantly and invariably brought to bear as strong I will comment on the points in Mr. Atkinson's letter as POSITIONS OF PLANETS FOR APRIL, 1880. 
arguments against vaccination. They are specious, and per- they OCCUI', and will then try to show where the real danger I 

illercllry. 

haps �alculated to deceive the .multitude, but they betray lies iI� the use of b.ailers and steam pipes. " . .  i Mercury rises before the sun on April 1, bnt so near to the 
tha� I�noran.ce both .of the subJe�t and the proper us� of , �s 

"
It not more hk�ly that the wood ?f the . open bOllmg sun that it is not likely to be seen. 

statIstIC.s willch certamly characterIzes .mos� of tho�e Wrlters ke�r was darkened III color by the OXide of �r�n from the I Mercury will be near Jupiter on the morning of the 8th. 
and agItators who are at present dlrectmg their efforts naIls than charred by the temperature of bO!lmg water at , near Venus on the morning of the 15th and will be at the 
against vaccinat�on. R. OSGOOD MASON, M. D. at�os�hcric pressure, con?ucted t?rough the length of the I greatest elongation west on the 26th. It rises at that time 

64 West 20th St. , New York. naIls mto the wood, and IS not tlns rttsty appearance often . nearly an hour before the sun and should be looked for 
.. , e • .. taken for charring? 1 about 12' south of the point of �unrise. Dangers of' Fire troln Stealn Pipes. The " fine charcoal " under some conditions might be ' V Cllll •• 

To the Editor of the Scientific American : classed with damp cotton, slack of soft coal, or lampblack; 
I woul d have replied ere this to Mr. Atkinson's letter, but while workmen arc allowed to carry matches in their 

which appeared in your paper of February 21, were it not I vest pockets, it would be safer to associate it with the 
that I wished to complete some experiments on the ignition I matches, especially in the face of all the steam pipes that are 
of wood and charcoal, the results of which I give you be- packed in charcoal, and one in partiCUlar in California, 
low; but before going further, it would be well to define the where high pressure steam is carried 2,600 feet into a mine 
difference between seasoned wood, charred wood, and char- packed in charcoal. 
coal . The steam pipe " through the sill " prepared it for fire by 

The first admits of no degree ; it is simply wood with the drying it, and the dropping of a match, the fire from a 
sap and the excess of moisture, above what wOllld be inci- cigar, or the superheating of the steam by getting low water 
dental to the hygrometric state of the atmosphere. in the boiler, could start it into active combustion. The 

The [econet admits of degree, and is wood with the hydro- same remarks will apply to the floor beam. 
ear'bons pc.rtly driven off, according to the completeness of " Oiled waste cotton or wool and greasy overall s " have 
the charring. taken fire from being locked in a tool chest, wit/lOut the aid 

The third admits of no degree, and is nearly pure carbon of a steam pipe. 
and ashes. I will now endeavor to show why any one, whether in-

I inclosed a two inch cube of white pine wood within a sured or not, should comply with the requirements of the 
small gas pipe retort, with a hit of solder lone-third tin and underwriters with regard to steam pipes and boilers, espe
two-thirds lead) and a bit of sheet lead, and placed the re- cially the latter. 
tort in a boiler tube for fi\'e days, boiler going day and When a journeyman, working in New York city, I was 
night. At the end of that time the wood was pure charcoal, sent to John Hecker's house, in great haste, to see what the 
the solder was melted, and the lead was not, which goes matter was with the steam heating apparatus. As soon as I 
to show pure charcoal can be made at a temperature be- entered the hall door I " smelled a burn ed boiler, " and 
tween 500° and 612' FaIn'. when r reached the boiler room I saw one. The generator 

To prove the above was pure charcoal, i. e. , that an the was a seetional pipe boiler, and was red hot, with the pipes 
hydrocarbon was driven off, I raised the temperature of badly warped, and the fire still in .the furnace. Upon in
the retort to about 1,200<, but could not drive off any more vestigation I found that the hair felt and canvas covering 
gas. was charred through, the latter being as brown and crisp as 

In October, 1877, I inclosed pine laths against the shell of burned leather for a distance of about fifteen feet, and be
a horizontal boiler, and covered them with a course of brick yond that, for about fifteen more, it showed signs of char
on edge. The pressure of steam in this boiler has been 40 ring, lessening with the distance . •  It surprised me the 
to 60 lb. day and night since, except one day a month for house did not take fire, for, instead of having steam at a 
cleaning. The ends of the laths that came out to the air maxinium density in the pipes, it was at first superheated 
and flush with the brickwork, are not near as dark as hem- (cause, very little water in the boiler), and as the pressure 
lock tanned-leather, and the darkest part I could find which found vent through the burned boiler (as some of the tubes 
was entirely covered with brick is not as dark as roasted were burned through), it must have been red hot air or gas 
coffee. This goes to show charcoal cannot be made at 300' which filled the pipes, and nothing but the want of circula
Fahr. , after two and a half years, under the most favorable tion prevented it from carrying the heat to the small un
circumstances, with a furnace fire only five feet beneath it. covered pipes throughout the house. 

To prove this wood was not charcoal, I placed it in a re- This is not the only case that came under my notice. The 
tort and drove off gas that burned with nearly as much light First National Bank of Pittsburg had nearly the same expe
as illuminating gas, when it leaves the retort. dence when the janitor, in the fall of the year, fired two 

In experiments on the ignition of charcoal, I found that horizontal multitubular boilers for three hours (8 A.M. to 
the charcoal made in the boiler tul)e would not redden at 11 A . l\l. )  before he discovered anything wrong. He then 
the melting point of lead (612' Fahr), but would at a lower came to look for me, and did not tind me until 1 P.ll. The 
temperature than zinc (770° Fahr. ) .  boilers were still hot, and the uncovered pipes n ear the 

Venus rises on April 1 at 4h. 5 1 m. A. M. Ven us will be 
near fflercury on the morning of the 1 5th, and near Jupiter 
eight hours later. 

On April 30 Venus rises at 4h. 19m. A. M. , n early at the 
same hour at which Saturn rises, Venus being north of 
Saturn. 

llIars. 

Mars is the only planet visible to the eye which can be 
seen in the evening. 

Its motions can be followed by connecting it with promi
nent stars in the constellations of Taurus and Gemini. On 
April 1 Mars rises at 9h. 15m. A. M. , and sets 32m. after 
midnight. At meridian passage on April 1 Mars is 4' east 
of Beta Tauri, and 3" below the star in altitude. The cres
cent moon passes Mars on April 15. 

On April 17 Mars will pass l\lu Geminorum 2�o above 
the star. Dn the 23d Mars will pass Gamma G eminorum 
8;-!l"° above the star. On April 26 Mars will have the same 
right ascension with Sirius, but will be more than 40° above 
Sirius. 

On April 30 l\rars rises at 8h. 36m. A. M. , and sets at 11h. 
48m. P. M. 

J upiter. 

Jupiter ranges so nearly with the Slln that it is not likely 
to be seen until the latter part of April, when it should be 
looked for before sunrise. .Jupiter will be near Venus 
April 15. Jupiter rises 011 April 30 at 3h. 44m. A.M. , al
most exactly in the East. 

Snt ul'n.  
Saturn rises so nearly with the sun that it is not likely to 

be seen during the early part of April. 
Venus, Saturn, and Mercury rise nearly at the same time 

on April 30. 
Uranus. 

Uranus is in very good position for amateur astronomers, 
and is easily found with small telescopes. On April 1 it 
passes the meridian at 9h. 47m. P. M. , at an altitude, in this 
latitude, of 58° .  It, has nearly the same right ascension as 
Rho Leonis all through the month ; it is -3.0 above this star 
on April 1, and Yz0 above it on April 30. 

A telescope of low power, which would give a large field 
01' view, would bring the star and the planet into the field 
together. 

Uranus may also be found 672: °  east of Regulus, and 2' 
south of that bright star, early in the mon th. 

My mode of operation was this way. I passed a gas pipe boilers were turned blue black, the same as if they had just � , • • • 
through a fire and blew pure air through the pipe. I also i left the welding furnaee and cooled; but where they were 39).2 Messages an Hour. 
prepared myself with long slender strips of (solder (half and covered, the composition did not fall off, it being one of the The following are the best total records of the Western 
half, and one-third tin and two-thirds lead), and with strips lime and asbestos mixtures. Another case was a private Union main office operations from February 1 to 15 inclu
of lead and zinc, and pine shavings, and slllall pieces of the house in Detroit, where the blow-off cock was opened mali- sive : 
laths and charcoal. ciously, and the Chalmer-Spence covering was charred and 

The pure charcoal would not redden in the same blast destroyed, and had to be replaced on the boiler, and for 
DAY FORCE (PRINTERS). 

Calvert . . . .  . . . . . . . . . . . . . . .  4,523 1 Noyes . . . .  " . . . . . . . . . . . . . .. . . . .  3,577 
that just melted the lead, bnt did iu a blast which melted it about six feet beyond it on the main steam pipe. Miler . . . . . . • • . . . . . . . . . . . . . . . • 3,596 

rapidly. When held in a blast which melted solder (one· I cite the above to show there is danger from superheated 
third tin and two-thirds lead, melting temperature about steampipes, and though the superheating of pipes is not an 
5000 Fahr.), it showed no signs of fire or redness. every day occurrence , it is safe to say they are more fre-

'1'he lath, which was two and a half years in contact with quent than boiler explosions. 
the boiler nnder a course of brick, would become charcoal The following, though not gen�ral ly recognized, often 
in a temperature which melted half and half solder, but canse fires : 
would not get a spark on it until I increased the tempera- (1) The sudden closi ng of a damper on a fresh fire is  
ture to  where the needle of  lead bent and dropped. The apt to send flame or sparks through any cracks in the brick
same with a nicely prepared splinter of white pine, in which work of a boiler. 
I could see no deviation in the action from the splinter of the 
lath ; t hey all became charred in the blast which melted half (2) A back dmught. The explosion of carbonic oxide, 
and half solder, but would not take on a spark until the lead which sometimes takes plaee when any one opens the furnace 
melted. door and admits air, where a lazy fireman has heaped coal on 

With a blast that fused a metal 19 parts tin, 31 lead, and a dirty fire, which partly decomposes the coal by the heat of 
50 bismuth, melting temperature about 2120  Fahr. , I could the fuel already in, but does not produce complete combus
not turn tissue paper brown. tion for the want of sufficient air. 

Gunpowder held in the blast which melted the lead did (3) The leaving of banked fires over night, with doors open 
not explode until after the lead melted. It gave off a slight or partly open, and dampers shut or partly shut, which, 
blue sulphurous light first, then the lead melted, and an in- under some condi tions, make small explosions of gas or throw 
stant after the powder exploded. hot coals by the bursting of slate in the fire out through the 

The statement I made in my first letter I now repeat, door. 
" that the temperature at which wood and charcoal fire is The raking out the remnant of a wood fire at quitting 
between 5000 and 7000 FaIn:. , " and t.hat the purer the char- time, which, though it be ever so well done, is attended with 
coal the higher the temperature required. great danger from sparks . .  

Illuminating gas will n ot take fire from a cherry red The excessive heat from upright boilers, smoke plpes. 
poker, but will from a bright red one. The taking fire of soot, of soft coal, or wood, which will 

The gas of wood, crude petroleum, soft coal, or any other never show itself, or never can assume active combustion, 
hydrocarbon, will not take fire when escaping hot from the when the fire in the furnace is going, as the carbonic acid 
retort. With a cherry red poker I have tried the three I gas from one fire will not support a second in the smoke 
mentioned. pipe; but should the first fire be low or out, the air will pass 

I now wish to say that it was not my intention to make rich in oxygen to the second, and redden it, thereby heating 
any of the readers of your journal careless in construction, the smoke pipe. 
and I would be sorry should my remarks, in answer to Mr. I Smith's letter, be the cause of loss to any of them. ELMIRA, N. Y., March 13th, 1880. 

WM. J. BALDWIN. 

MORSE. 

McLaren . . . . . . . . . . . . . . • . . . .  3,795 1 Allen . . . . . . . . . . . . . . . . . . . . . . . . . .  3,588 
Irving . . . . . .  . . . . . . . . . . . . . . .  3,698 Barberie . . . . .  . . . . . . . . . . .  . • .  3,458 
Harmon . . . . . . . . . . . . . . . . . . . • .  3,644 1 P. d. Tierney . . . . . . . . . . . . . . . . 2,962 
Brick . . . . . . . . . . . . . . . . . . . . . . . .  3,634 Hutchinsou . . . . . . . . . . . . . . . . . . 2,979 

NIGHT FORCE (MORSE) . 

Shain . . . . . . . . ... . . . . .. . . . .  4,078 i Robinson . . . . . . . . . . . . . . . . . . . . . 3,256 R. W. Martin . . . . . . . . . . .. . . 3,542 , Case . . . . . . .. . . . . . . . . . . . . . . . . . .  3, 177 
Anson . . . . . . . . . . . . . . . . . . . . . 3,374 1 Hinman . . . . . . . .  . . . . . . . . . . . .  3,027 
Sahine . . . .  . .  . . .  . . . . • . .  .• 3,313 . Risdon . .  . . . . . . . . . . .  . . . . . . . . . . 3,309 

The highest average was made by Printing Operator Cal
vert, which was 39� messages per hour. 

------. ..  ' e . •  
LeU Ericsson's Wild Oats. 

Mr. Ernest Friilich, of Christiana, Norway, thinks he has 
found in our Indian rice a living proof of the truth of 
Snorre Sturlson's history of Leif Ericsson's visits to this 
country nearly nine hundred years ago. 'fhe voyagers re
ported finding in Vinland not only an abundance of wild 
grapes, but a kind of grain which they called wild oats, grow
ing plentifully along the marshy river sides. This grain, 
which they said the natives used for food, can be no other 
he thinks, than the well known Indian rice, or wild rye (Zi
zania), which grows almost everywhere along the swampy 
borders of our coast streams as well as around inland lakes 
and ponds. Mr. Friilich proposes to follow the example of 
our Western game preserving associations, who are sowing 
wild rice in our marshes for the benefit of wild fowl, by 
sending home seed for plan ting on Norwegian marsh lands 
and moors. 

--�---__ • __ 4�' +'�. __ --------
Rapid Railway Buildiug. 

The greatest feat in the way of rapid railway making is 
said to be that of Sir R. Temple, in the late Afghan cam
paign. One hundred and thirty miles of railway was con 
structed in one hundred and one days. 
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ENGINEERING INVENTIONS. 

Mr. John L. Oole, of Williamstown, Mass. , has patented 
improvements in apparatus for checki ng tbe momentum of 
railroad cars and storing power to be subsequently used in 
starting or impelling the car, which apparatus consists, gen
eJ'ally, of springs, a cord or chain, a conical spirally-grooved 
winding drum, and gearing and clutches for connecting tbe 
drum with the car wheels or axle, whereby the cord is 
wound on the drum, the spriugs compressed and held for 
use in propelling the car by their expansion. 

IMPROVEMENT IN JACKSCREWS. I Points about ,\Veldlng. 
The engraving represents a marked i mprovement in a, The Blacksmith and Wheelwright, it journal that ought to 

simple yet most important mechanical appliance which is · know, says that to obtain a good sound weld, the following 
indispensable to those engaged in building or repairing points should be observed ; 
houses, ships, engines, bridges, or railroads. It is known The scarf should be sufficiently larger than the finished 
as Ball ' s  patent jackscrew, and is manufactured by Mr. size to permit the weld to be well drawn out after welding.  
Albert Bridges, 46 Oortlandt street, New York city. The joint surface of the scarf should be slightly rounding, 

so that,  when the two pi eces are placed together to weld, 
there will be no air inclosed between them. 

An improvement in  rail joints, patented by �'[r. William 
W. Fay, of Jefferson Oity, }Io. ,  consists in connecting the 
ends of adjoining rails  together by means of a metal plate 
inserted in slots in the adjacent ends, and also in fastening 
and tighteni ng t.he connecting plate in its place by. means of 
laterally -dri ven dovetailed wedges. 

They should be heated in a clear fire of bright and not 
gaseous coal. Thick pieces should not be heated too quickly, 
or the interior metal will not be brought up to the required 
temperature. They should be· frequently turned in the fire, 
to insure uniformity of temperature, and be made as hot as 
possible without burning them. 

They should be wi thdrawn from the fire occasionally, 
and sprinkled with sand, which serves to exclude the air 
from the surface and prevent  oxidatio n ,  and at the same 
time cools the outer surface and thin edges, giving the in
terior metal and thicker parts time to become heated all 
through . 

Mr. Samuel L. Skinner, of Independence, Iowa, has patent 
ed a device for automatically restoring to their proper posi
tion the car wheels that may chance to run off the track 
wh ile the cars are running. The invention consists of 
eccentric wheels with V-shaped grooves in their treads, ad
justed on a car truck, and operated in such a manner that 
when the car wheels leave the rails the eccentric whcels will 
at once drop upon the rails and operate to raise the truck in 
line again, so that the car wheels will be restored to their Fig. 1. Fig. 2.  

When the pieces are placed upon the anvil to w eld them, 
they sllOuld be quickly cleaned with ei ther a wire brush or 
a piece of wood made ragged by having been hammered. 
The scarfs should be placed to well overlap each other, and 
should receivc light and quickly succeeding blows at first, 
and heavier ones afterward. 

proper position. 
.. I e  . ... BALL'S TELESCOPIC JACKSCREWS . 

SCISSORS AND SCALE MEASURE. 
The screw, as will be seen by reference to the engraving, 

i� doutJIe, the lower part being made tubular and threaded 
both externally and internally ; O lle screw to the right and 
one to the left. The two screws operate simultaneously. 
The internal thread receives a soli d  screw carrying at 
the top a cap which is applied to the object to be raised. 

A s soon as the pieces arc firmly joined, the hammer blows 
should be delivered with a view to close the edges of the 
scarf, so that the joint of the weld shal l not show where the 
job is finished. 

This device consists essentially of a round rod or tube 
having a slot, within which is secured one blade of a pair 

of sciBsors, the other blade 
being held in the open 
position by means of a 
spring. 

In using tbis implement 
tbe operator grasps the 
rod in the right hand and 
inserts the fourth finger 
in the bow of the scissors. 
The goods t,o be cut are 
drawn over the rod with 
the left hand under tbe 
movable blade, when the  
scissors are closed, cutting 
the goods. -

The inventor claims that 
this implement combines 
the usefulness of two in
struments, while it offers 
no incon venience in the 

The upper end of the tubular screw is provided with a 
head adapted to It wrench, as shown in Fig. 1, or it is pro
vided with a ratchet head, as show n  in Fig. 2. With this con
struction , when the tubular screw i s  turned, it n ot only 
raises the solid screw , but the latter being stationary, it is 
evident that it must be projected from the tubular screw at 
the same rate of speed as the latter is projected from the 
base, providing all of the threads are of the same lead . 

It is stated that this jack will raise a load i 11 one half the 
time required by the ordinary jack without an increase of 
labor. The screws may be run out nearly double the height 
of the base. 

The stands vary in height from ten to twenty-five inches ; 
the screw from fourteen to forty incbes ; the r ise varies 
from eleven to thirty-six inches ; and the t otal length ranges 
from twenty to sixty-one  inches. 

It is stated that there are 5,000 of these jackscrews  in use. 
.. " I  • •  use of eitber scissors or 

scale. Nega tives on Paper. 
This improvement is the M. Londe lately exhibited some negatives upon thin paper 

invention of lVIr. Scott (dioptrique). It appears that this gentleman prepares a plate 

----------4.� ••• ���. __ -----------
IMPROVED PRUNING IMPLEMENT, 

The principal object of the invention shown in the an
nexed engraving is to providc a guide for the prnning chisel, 
so that whcn the thrust is made to sever the limb the chisel 
will be properly guidcd so 
that the stroke will bc 
effective. The invention 
consists of a long tine 
or finger attachcd to 
one of the edges of the 
chisel, and e;tending for
ward in the direction o f  
the thrust of the  chiseL 
The fixed end of this tine 
is bent outward , forming 
a hook, by means of which 
the l imbs cnt from the tree 
may bc pulled out. 

This simple yet useful 
invention has been patent
ed by 1\'11'. John W. Cogs
well, of Erie, Mich. 

StiverB, of Liberty, Ind. with talc and pours over it a collodio-bromide emulsion. 
---- H --- When (he negative has been obtained he floats over its sur- PneUinatlc Clo cks. 

A Primitive Nation. face a solution of gelatine and gum, and then lays the thin The Paris correspond-
The new lVIexi can inter- paper upon it ,  pa" ses a squcegee over it to  drive out excess ent of the New York Her

oceanic railway across the of l iquid, and allows it to dry. When thoroughly de sic- ald has thought the fol
Tehuantepec Isthmus is cated a sharp knife is passed round the pictu�e about an lowing of sufficient im
marked out to pass through eighth of an inch from the edge of thc plate. The film is portance to transmit by 
the State of Ohiapas, now l ifted from thc glass, and can be used on either side cable to Ne w York ; 
which probably contains for printing purposes. Paris clocks have long 
the only popUlation in  the ------- .. 4 • • • afforded a subject of rid i-

IMPROVED PLANT SPRINKLER. 1 f '  I world  which possesses no cu e to  orelgners. n a 
\iroll, nor anything in the The invention shown in the annexed engraving will be few days there will be no 
sbape of an iron industry appreciated by lovers of flowers and plantB, as it affords a room for derision. With-

COMBINED SCISSORS AND SCALE. even of the crudest form. in tbe last week handsome 
For the distance o f  eighty pnblic, illuminated time-

COGSWELL'S PRUNING 

I M PLEMENT. 

miles arolln d  Palenque, the capital , not a single black- pieces have been erected 
smith can be found, and the only articles in  the shape in the middle of the causeway of the leading thoroughfares. 
of iron are axes and machetas, importcd from the United These are all in communication with the works of the new  
States. Nails arc unknown, all t he  woodwork being held Pneumatic Clock Company, in  the Rue St. Anne. By means 
together by cords or the tendrils of the vines, and even the of subterranean tnbes this company receives the time direct 
tortilla is prepared by grinding tlIe maize between stones. from the Ob,ervatoire every morning, and regulates all the 
The new railway , which will run tbrough this territory, has t imepieces in connection simultaneously. In future it will 
clearly a well defined educat ional as well as a commercial be possible to have the correct time laid on in any house, 
development to undertake. like gas or water, at the trifling cost of from three to five 

• , • . ..  ------- centimes per clock per day. I was allowed to inspect thc 
Winter Fishing on Chautauqua Lake . company's premises privately to day, and examined the 

The winter fishing on Chautauqua Lake i s  a good deal of whole arrangements. The air is compressed by steam en-
a bnsiness. Being an in land lake it freezes over quicker gines and driven at in tervals of a minute through the com-
tban Lakc Erie, and when the latter body is  open Ohautau- mllnicating tubes, so as to move the minute hands the re-
qua Lake has ice enough to hold up an army of fishermen. quisite distance at each pulsation. It can he applied to  any 
There are now about twenty " C{)OPS, " as they arc called, clock. Thc company undertakes to pay all the cost of the 
out on the ice. A "  coop " is a box abont three feet square, fittings. It supplies clocks gratuitously and charg('s only a 
with a hole in the bottom .  A hole is cut in the ice and the ; subscription. By this !leW system all troub le  of repairing 
box is placed over it, and it being perfectly dark in there he and winding up is done away with. Over one thousand 
can see the bottom as plain as day if the water is clear. If pneumatic clocks are ordered in Paris already, and will soon 
it is not clear, a newspaper is sunk to the bottom under the be t.ested at New York, where the patent foJ' America has 
coop, and fish passing over it  are easily seen Through this been purchased. 
hole in the ice a wooden fish properly weighted is sunk to SCHRADER'S PLANT SPRINKLER. -.... �,-<I.� . .... ----------

the proper depth, and with a cord attached to it, the bogus convenien t means of  showering, and is not limited as to its Another New Jersey Fossil Sea Serpent. 
fish is  made to fly around lively, and thereby attract other supply of water. It consists simply of a rose sprinkler con- The jaws and a portion of the vertebral of a fossil sea ser-
fish to its locali ty. The man in the coop keeping watch, ' nected with a flexible bulb provided "With a couple of valves pent (P.lJtlwno1nol'pha) were found n ot long si l lce in a marl 
seeing a fish in good position, lets drop his Ileavy spear, and a suction tu!;e. The pail containing the water may be pit at lVIarlborough, New .Jersey. Professor Lockwood es
weighing from fifteen to twenty pounds, fastening him to of any convenient size. To operate the sprinkler it is only timated the lengtjl . of the living serpent to have been from 
the bottom. Some large fish are caught in thal way. The necessary to alternately compress the bulb and allow it to , 40 to 60 feet-coIisidflfably less than t hat of a previously dis
Monday before New Year's there were caught three pickerel expand. ·When it  is com pressed it  expels the water th rough ' covered specimen. .  Tooth-marks on the bones indicate a 
weigbin.� respectively t wenty-seven, thirty, and forty·two the rose sprinkler. When it is allowed to expand it draws a grand feast of ancient fishes when the dead monster " lay 
poullds. It is quite a business wben th'e pond is frozen fresh supply of water from the pail . like a great wreck on the old ocean bed . "  The teeth , though 
over, and those who follow it make money.-Silver Greek This invention was recently patented by Mr. August Schra- formidable, are about half the size of those of the 80 foot 
(N. 1':) Local. del', of New York city. specimen previously discovered. 
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NEW LUBRICATOR FOR STEAM ENGINES. 

We give, on this page, two views of a novel engine lubri 
cat or, recently patented by Mr. A. L. Harrison, chief engi
neer of U. S. revenue cutter Samuel Dexter, New port, R. I , 
one view showing the exterior in perspective, the other being 
_a vertical central section. 

This lubricator i s  de8igned to effect a regular and con
tinuous lubrication of the cylinders and valves of the engine 
to which it is applied. The lubricant is snpplied in regu
lated quantities, forced in against the steam pressure by at
mospheric pressure obtained by the use of a vacuum cham
ber or by the use of a water column. 

The oil and pressure chamber, A, is formed of two con 
cave disks bolted together on a flanged ring, B, clamping 
the flexible diaphragms, C, leaving a small space between 
them. A single diapbragm might be used , but two are pre
fClTed, with the space between them filled with glycerine or 
other non-freezing liquid, forming a flexible partition be
tween the diaphragms, which prevents unequal stretching 
and equalizes the pressure. This space is filled through 
openi ngs in the ring, B, which are closed by screw pings . 

At the under side of the chamber, A, there is a tube, D, 
through which passes a 
rod, E, whose inner end is 
rigidly connected to the 
center of the diaphragms, 
C, by means of clamping 
washers .  To the lower 
end of this rod is secured 
a handle hy which the 
rod may be movcd to 
draw the diaphragms to 
the bot tom of the cham · 
bel', A. This rod also 
carries a piston fitted to 
the cylinder, F, on the 
lower end of the tube, D. 

At the upper side of the 
chamber, A, there is an 
oil cup, G, used iu filling 
the lubricator and tube, 
H, for the discharge of 
oil from the chamber, A 
The cup, G, and tube, 
H, communicate with the 
chamber, A, by separate 
passages fitted with cock s, 
.J and I , respectively. 

On thc upper end of the 
tube, H, there is a cham
ber, K, the sides of  which 
are made of glass. In 
the bottom of this cham
ber there is a small open
ing communicating with 
the tUbe, H, and on the 
top there is an opening 
provided with a tube 
leading to  the parts to be 
lubricated. The cham
ber, K, is to be filled with 
glycerine. 

To the nnder side of 
the chamber, A, two 

Pij.l 

�'itnt if i '  �lUtti,an. 
the engine cylinder. This lubricator, when applied to high 
pressure engines, is operated by the gravity of a water 
column instead of atmospheric pressure. This device, 
although apparently complicated, i s  really very simple and 
well calculated to fulfill the requirements of d first class lu-
bricator. 
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beauty of the chasms and clustered pinnacles shows to fine 
advantage in the sunshine ; but tame indeed must be the ob
server who is satisfied with so cheap a view. - San Francisco 
Bulletin. 

.. , . ,  .. 
MISCELLANEOUS INVENTIONS. 

For further particulars, address the inventor, as above. Mr. James T. Cochran, of Brooklyn, N. Y . ,  has patented 
------ .. 1 • •  - a horseshoe designed to prevent the horse from interfering, 

The Great Glaciers of' Alaska. slipping. or injuring the boofs in any way. It will allow 
The Stickine is perhaps better known than any other river the hoofs to expand properly, and is so arranged as to avoid 

in Alaska, because of its being the way back to the Cassiar contact with the sensitive part of the sole. The shoe is 
gold mines. It is about 350 or 400 miles long, and navigable provided with a toe calk having a smooth unbroken beveled 
for small steamers to Glenora, 150 miles, flowing first in a surface on the inside, a straight surface on tbe outside, and 
general westerly direction through grassy, undulating plains, separated from the side calks by V-sbaped notches. 
darkened here and there with patches of evergreeus, then Mr. James H. Hayes, of Cerro Gordo, Ill . ,  has patented 
curving sout.hward, and receiving numerous tributaries from an improved nut lock, which i8 simple, convenicnt ,  and 
the north, it enters the Coast Range and sweeps across it to effective. It consists in a nut lock formed of U-shaped 
the sea through a Yosemite Valley more thau 100 miles long, springs, which is provided with small lugs at the forward 
and 1 to 3 miles wide at the bottom, and from 5, 000 to 8 ,000 cnds, and is designed to prevent two or more nuts from 
feet deep, marvelously beautiful and inspiring from end to i turning. 
end. To the appreciative tourist sailing up the river through An improved recording ballot box h as be"n patented by 
the midst of it all ,  the canon for a distance of about 110 Mr. James G. H. Buck, of Dallas, Texas. The object of this 

invention is to indicate ac
curately an d instantly the 
result of au election ; to 
prevent the !Jossibility of 
rifling the box of its bal
lots, or of stuffing it with 
fraudulent ones. 

An improved sled, 
which is so arranged that 
it can be propelled and 
regulated in speed and 
direction by the person 
seated on it, h as been pa
tented hy Messrs. A ]fred 
Hitchiner and John W. 
Heaton, of Lawrence, 
�Iass. Tlie invention con
sists in a sled provided 
with a standard to  which 
two slotted hal'S having 
hooks at the lower ends 
are pivoted. these bars 
being grasped by the per
son on the sled, and used 
to  propel it and to press 
against the brakes, w hich 
are pivoted to the end of 
each side of the sled. 

Mr. John A. Mussel
man, of Steinsburg, Pa. , 
has patented an i m proved 
cooking stove. The oll 
ject of this invention is to 
combine with a cooking 
stove an auxiliary heating 
stove, so arranged that it 
can be used either sepa
rately from the cooking 
stove or in connection 
therewith, as may be de
sired. 

An improvement in 
pipes are connected, hav
ing communication sepa
rately with the space 
beneath the diaphragms, 
and are each fitted with 
a cock. HARRISON'S LUBRICATOR FOR STEAM ENGINES, 

lamps has been patented 
by 1\1r. Frank R. Kimbal l ,  
o f  Boston, Mass. The  01-
jeet of this in vention is to 
prevent any flow of oil to 
the burner except in  the 
form of vapor, and to One pipe is to be con

nected with the exhanst o f  the engine when tue lubri
cator is used in connection with condensing engines, and 
the other p ipe is to be connected with the stcam pipe 
from the boiler. This connection permits of the attach
ment of the lnbricator to the engine or to a wall , as may 
be desired. 

The lubricator is provided with a second exhaust pipe 
that opens into the tube, D. and cy linder, F. and is fitted 
with a pipe for connection with the exhaust of the engine. 
This pipe has a two-way cock for closing connection be
tween the cylinder, F, and engine exhaust, and opening con
nectien between the cylinder and the outer air or the re
verse, as may be required. 

To charge the reservoir, A, with oil , the oil is first poured 
into tbe cup, G, and the c0ck, J, is opened to  allow the oil 
to enter the reservoir, and one of the cocks below the re
servoir is also opened so that the space below the diaphragm 
may be exhausted by the pipe connected with t.he exhaust 
of the engine. The diaphragm is thus drawn down aud 
the oil drawn into the reservoir. The cylinder, F, will at 
the same time be opened to the outer air. 

The reservoir, A, being thus filled, the cocks, J and I, are 
closed, and the exhaust pipe is put into communication with 
the cylinder, F, and steam is admitted below the diaphragms. 
The diaphragms are thus balanced by steam pressure, and 
the cylinder, F, being exhausted, its piston is forced inward 
by atmospheric pressure, carrying tbe rod, E, and dia
phragm,  C,  upward, forcing oil through the pipe, H, into 
the glycerine  chamber, K. in drops at more or less' frequent 
intervals or in a continuous stream as ci rcumstances may 
require, the flow being r�gnlated by the valve, I. From 
the glycerine chamber, K, the oil flows through the tube to 

miles is a gallery of sublime pictures, an unbroken series of 
majestic mquntains, glaciers, falls, cascades, forests, groves, 
flowery garden spots, grassy meadows in endless variety of 
form and composition-furnitnre enough for a dozen Yo
semites-while back of the wal l s, and thousands of feet 
above them, innumerable peaks and spires and domes of ice 
and snow tower grandly into the sky. 

About 15 miles above the mouth of the river you come to 
the first of the great glaciers, pouring down through the 
forests in a shattered ice cascade nearly to the level of the 
river. Here the canon is about two miles wide, planted with 
cottonwoods aloLlg the banks o f  the river, and spruce and 
fir and patches of wild rose and raspberry extend back to 
the grand Yosemite walls. Twelve miles above this point a 
noble view is opened along the Skoot river canon-a group 
of glacier-laden Alps from 10, 000 to 12,000 feet high, the 
source of the largest tributary of tbe Stickine. 

Thirty-five miles above the mouth of the river, the most 
striking object of all comes in sight. This is the lower ex
panded portion of the great glacier, measuring about six 
miles around the snout, pushed boldly forward into the 
middle of the valley among the trees, while its sources are 
mostly hidden. It takes its rise in the heart of the range, 
some thirty or forty mile� away . Compared with this the 
Swiss mer de glace is a sniall thing. It is called the " Ice 
Mountain ,"  and seems to have been regarded as a motion
less mass , created on the �pot, like the rocks and trees about, 
without venturing a guess as to how or when. The front of 
the snout is about 300 feet high, but rises rapidly back for a 
few miles to a height of about 1 . 0�0 feet. Seen through 
gaps in the trees growing on one of its terminal moraines, 
as one sails slowly along against the current� the marvelous 

supply the oil an to mati cally to the vaporizer in quan tities 
as required ; also, to construct the oil reservoir in a form 
adapted for ready application t o  or removal from an ordi
nary street lamp. 

1\11'. John Wampach, of Shakopee, Minn. , has patented an 
improved fifth wheel. The ohject o f  this invention is to 
improve vehicles so that their wheels may pass over uneven 
surfaces without wrenching or twisting the gearing. 

An improvement in water heaters, patented by 1\11'. Wil
liam R. Hinsdale, of Garden City, N. Y. , relatcs to appa
ratns for heating water by steam while circulating through 
pipes. as iu dwelling houses, directly to the wash basins, 
bath tubs, laundry tubs, or other places of use, or to hot 
water heating apparatus in dwelling houses, stores, or build
ings, such apparatus being particularly adapted for usc 
where cities 01' towns are supplied with steam for heating 
and other purposes through street mains and a water supply 
under pressure. 

------...... 11-< ........... - -.- ---

Fatal Effects 01 Fog. 
A single week of raw and densely foggy weather more 

than doubled the death rate of London, compdl"ed with the 
average for the corresponding week for the preceding years. 
The weekly reports of the Registrar-General show that the 
annual death rate had risen steadily during the three weeks 
p!".)ceding the foggy period from 24'6 per thonsand to 27 ' 1  

and 31 '3 ;  then i t  bounded . to 48 '1, a rate higher than had 
been recorded since the cholera epidemics of 1 849, 1854, and 
1866. While the increase in deaths in the West End districts 
of the metropolis did not exceed 32 per cent, ill tbe crowded 
quarters at the East End it was equal to 83 per cent. Til : , 
largest number occurred among people past sixty years. 
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A Mountain t akes the Place of" a L ake. PERIPATUS CAPENSIS. I and peculiar distribution. Species of tbe �enus occur at the 

Interesting particulars begin to come in with regard to the In his interesting " Cballenger Notes, " writing from the Cape of Good Hope, in Austral ia, in New Zealand, in Chili, 

effects of the series of eartbquakes experienced in San Salva- Cape of Good Hope, Mr. H. N. Moseley says : I in the Isthmus of Panama and its neighborhood, and in the 

dol' toward the close of last year. The severest shocks were I stayed at Wynberg for a fortnight, while working at the ' West Indies. If its horny jaws were only larger they would 

felt in the neighborhood of Lake Ilopango, which has always anatomy and development of Pe1'ipatu8 capensis. Peripatus no doubt be found fossil in strata as old as the Old Red Sand· 

been regarded of volcanic origin. is an animal of the very highest importance and antiquity, stone at loast. 
On December 21 the earthqu�ke movement� were parti:u- I and I believe it �o be a �eaJ'ly related representative of the The animal is provided with large glands, which secrete a 

larly marked, and accompailied by a hornble rumblmg i ancestor of all mr-breath lllg arthropoda, t. e. , of all insects, clear viscid fluid, wbich it has the power of ejecting from 

sound beneath the earth, which, more than its tremblings Bpiders, and myriapods. two papillffi, placed one on either side of the mouth. When 

and oscillations, spread terror through the already alarmed I 
the animal is touched or irritated it discharges this fluid with 

population. That night no fewer tban 150 distinct shocks great force and rapidity in fine thread·like jets. Tbese jets 

were felt, and the people abandoned their houses in dismay. ' form a sort of network in iront of the animal, which looks 

During the succeeding days of the month the movements like a spider's web with the dew upon it, and appears as if 

continued, and on the night of the 3 1st a tremendous subter- by magic, so instantaneously is it emitted. The viscid sub· 

ranean detonation was heard, like the discharge of heavy stance, which is not irritant when placed on 'the tongue, is 

cannon, succeeded by three successive shocks of great vio- : excessively tenacious, like bird·lime, and when I put some 

lence, which were felt throughout the entire republic, and, on a slip of glass some flies approaching it were 'It once 

in the immediate theater of their action finished the ruin caught and held fast. It appears from the observa1ion3 of 

their predecessors had begun. In the vicinity of the lake a Captain Hutton on the New Zealand species ,* that the jet of 

rainstorm followed, of such violence as has not been experi ' slime is used by the animal not only as a means of offense 

enced for years, the rush of waters carrying to the lake vege- but to catch insects, on which the animal feeds. 
tation, soil, trees, and everything in their way, making huge I found only vegetable mattcr in the stomachs of the Cape 
gullies, rendering useless some valuable lands on the margin species, and concluded tbat the animals were vegetable feed-
of tbe lake. The waters of the lake, instead of appearing to HEAD OF PERIPATUS CAPENSIS MAGNIFIED. ers. The animals live at the Cape in or under dead wood, 

be increased hy this large addition to their volume, actually and I found nearly all my specimens at Wynberg in Mr. 
diminished. The animal has the appearance of a black caterpillar, the Maynard's garden in decayed fallen willow logs, which were 

. As the water retired conical.shaped peaks or hills appeared largest .sp:cimens being mor� that �hree inches i� length, but I in the condit�on of touchwoo� . . I tore tbe logs to pieces and 

III the center of the lake, while the watcr surrounding them the maJonty smaller. A pmI' of sImple horn·hke antennffi found the alllmals curl ed up l11slde. 

was in a state of commotion as though it were boiling, and project from the head, which is provided with a single pair I The animals are \"ery local, and not by any mpans abun 

on examination it was found that its temperature had ma. 1 of small simple eyes. Beneath the head is the mouth, pro- dant, so that an offer of half a crown for a specimen to hoys 

tcrially increased. From the highest of these peab, which < vided with tumid lips and within with a double pair of horny did not produce a s ingle example. 

are constantly increasing in size, smoke, vapor, and flame I jaws. My colleague, the late Von Willemnes Suhm, and I both 

issued, the column rising as high as that which issues from I The animal has seven teen pairs of short. conical feet, pro - i searched hard for Peripatlls. He was unsuccessful ; but I 

the Izalco, and may be seen from the capital, a distance of vided each with a pair of hooked claws.  The ski ll of the I was lucky enollgh to find a fine specimen first, under an old 

several leagues. The central hill of the group thus forming cart wbeel at Wynberg. Immediately that I 

appears to be increasing i n  size more rapidly than the others, opened this one I saw its tracheffi and the fully-

people in the neighborhood estimating its growth as prodig. formed y oung within i t. Had my colleague 

ious. The water of the lake has gradually resumed its level lighted on the specimen he would, no doubt, 

and raised in height as the proccss of formation of the vol- have made the discovery instead. 

cano continued , escaping through its outlet at an immense Peripatlls capensis is nocturnal in its habits. 

rate. It is thought that it will soon be emptied into the sea Its gait is exactly like that of a caterpillar-the 

and the mountain wil l take its place. ! PERIPATUS CAPENSIS. (Natural Size . )  feet moving in pairs and the body being entirely 

The volcano keeps regularly at work, occasionally sending
' supported upon them. The animals can move 

up �hower!5 of stones, which, falling on its sides, add to its I 
aIl im�l is soft and �exible, and not provided with any chitin· with considerable rapidity. They have a remarkable power 

dimensions. Since it has begun its functions in such a mar- ous rm.gs. The an�mal breathes air by mcans of tracheal of extension of  the body, and when walking stretch to 

velous manner the shocks of earthquake have ceased, tubcs. l l�e those of l11sects. These, instead ?f opening to the nearly t wice the length they have when at rest. 

although at intervals the subterranean noises are heard, but extenOl. by a small nnm?er of apertures (stIgmata) arranged Had I not been engaged for so l ong a time in working at 

only in the immediate neighborhood of the burning moun- at .the Sides o� the b?dy III a regular manner, as in all other Pe1'ipntu8 I should have certainly paid a visit to the Knysna 

tain. The vapors which issue from it are heavily charged �lllmals provlde� wlth tracheffi, are much less highly special- Forest, accessible by steamer from Cape Town, which con· 

with sulphurous materials, which produce a nausea, and in lz�d. The opemngs of  the short trach�oo a�'e sc�ttered irregu· tains wild elephants preserved by Govern ment, and nume-

many cases have induced sickness, mostly fevers. With the lady over the whole surface of  the amm�l � Skl�. . rOils antelopes, and other large animals. 

beginning of the volcanic activity springs broke out in vari- It appears p.robable t�at we have. eXlstlllg III penpatus [For a detailed account of the anatomy and development 

ous places, some of potable water, and 01 hers horribly fetid almost .the earltest stage III the e.volutLOn of tracheffi, and that of Pe1'ipatus capensis, see H. N. Moseley, " On Anatomy an d  

and disgusting. Mr. Goodyear, State Geologist, will probably these all' :ubes were � eve
.
loped III the first tracheate ar�imal Development of Pel'ipatu8 Capensis, " Phil. Trans, R Soc. , 

soon issue a report, upon the remarkable phenomena involved out of skill glands scatter ed all over the body. In hIgher 1874, p. 757. The engravings and description here given . tracheate animals the tracheal openings have become re- are from the " Challenger Notes. "] 

VENUS' GIRDLE. 

This pret,ty creature is found in the Mediterranean , where it 
attains the extraordinary length of five feet, the breadth being 
only two inches. The mouth of the Venus girdle is in thc cen· 
tel' of the body, occupying a comparatively small space, The 
body is ribbon-shaped t oward two 
opposite sides from the  mouth. The 
edges of tbe ribbon-like body are 
senated or provided with numerous 
little lips, by means of which the 
creature propels itself forward. It 
can also propel itsol f from one place 
to another by a peculiar spiral move
ment. 
. The Venus' Girdle, with its 

magnificent colors, is a most 
beauti ful object. Various attempts 
have been made to keep them in  
aquariums, but  they survive for  a 
few days only. They are attacked 
by the other animals in the aqua
rium, and have such a ravenous ap
petite that it is almost impossible 
to supply them with sufficient  food. 
When touched thcy immediately roll 
themselves up into a regular spiral. 

Owing to  its great length and 
tenuity the Venus' Girdle is seldom 
found quite entire, but it seems to 
care little for a foot or so of its sub-
stance. 

-----..� .. � . .--------
The SpirIIla-Spiroehretes. 

It has beeu pretty conclusively 
pro ved by Obermeier that relapsing 
fever is  due to the entrance into the 
blood of this minute air·bol'll vege
table organ iSlll. In further pl'Oof 
of this, we are informed by the 
London Mecliwl Record, January 15, 1880, that Vandyke 
Carter, in India, h!>s injected under the skin of monkeys de
fibrinated blood proceeding from patients suffering from re
lapsing fever, and which contained spirillffi. On the sixth day 
the monkeys were attacked with violent fever, and the blood 
was filled with spirillffi. Cohn, of Breslau, has further cuI 
tivated this spirilla in successful culture fluids outside of the 
body, and reproduced feverish attacks with the third or 
fourth culture fluid. 

stricted to certain definite positions by the action of natural _ , • , .. 
selGction. How a Botanic Garden is Formed In Japan. 

The sexes are distinct in Pf1'ipcttUS. The males are much The following extract from a report from Hakodate 
smalJ.e� and fewer in n umbers than the females. The females 

I 
Southe

.

'rn Yesso, says the Ga1'dener's Cli1'onicle, will indi
.
cat� 

are VIVIparous, and the process of development of the young the aptness of these intelligent people, the Japanese, to  
shows that the horny jaws of the animal are the slightly modi- seize a new idea from a foreigner : 

VENUS' GIRD LE. -( Uesturn Veneris. ) 

. 
" An i llkling was given to three 

of the principal native storekeepers 
by a lady to start a botanical gar· 
don. The idea was jumped at, as 
this was the very thing they llad 
always desired to have, the Japan· 
esc being so very fond of flowers, 
and more espeeially foreign flowers ; 
but the individuals in question, who 
are brothers, did not kIlOW how to  
set  about i t ,  and what seeds to order, 
and wben they had them , what to 
do with them. Accordingly a plan 
for a garden was drawn up, and 
some one having an idea of garden
ing was engaged , after which a spot 
of ground was selected most suit. 
ble for a flower garden ; but when 
applicat ion was made for it the 
Kaitaknshi took the matter in hand, 
and has now started a public gai·. 
den, the foreign directress still be· 
ing consnlted on all matters. In 
order to  give it the character of a 
public undertaking, every ward of 
the town was induced, in succes
sion, to work there one whole day, 
besides the regular coolies paid by 
the Kaitalmshi. When the whole 
town had thus contributed its quota 
of labor, all the singing girls of the 
tea houses, w ith the other inmates 

. . . .  of .these Gstablishments, dressed up  
fied claws of a pair o f  limbs turned inwards over the

. 
mouth 

I 
in gay colors, were

. 
engaged there one whole d

. 

ay in smoothing 
as development proeeeds ;  in fact, " fooL-jaws, " as in other down the paths witb a stone fastened to ropes handled by 
arthropods. about a dozen girls each, singing and dancing all the time ; 

B(dore I studied Pe1'ipatu8 at the Cape nothino' was known ' and to crown all one Sunday all the officials from the 
of its manner of' 

development, nor of the fact th:t it breathed highest to the low�st, dressed in laborers' worki�g clothes, 
air by means of  tracheffi. It was �enerally placed with the were engaged in  finishing the 'fus1,1Jama ' of the garden, 
annelids, tbough its alliance with thc myriapods had been witbout which no Japanese garden i s  complete. " 
SIJ�:�:�

e
��2����e:;:1; 

ancieut form is proved by its wide l::2;!�:�����;�������o�-p;il'�t�;-N��l!l -Ze!\j���ure, Ann."  lind 
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SPECTERS IN THE AIR. 

BY eRAS. B BOYLE . 

J citutific �mtri,au. [APRIL 3 ,  1880. 
mercury is never sufficient to perceptibly deflect a ray of them visible. This, however, has been put beyond a doubt 
light passing through It ; no barometrical observations have by a case witnessed iu this city, where a number of people 

Had the causes of the mirage been understood, l ife and ever recorded at any place or at any time any cbange in saw the image of a burning brig, w hich was six or seven 
property mi ght ofteu have been saved, and, as utilizing that atmospheric density that would warrant the theory of extra- miles distant, distinctly visible on the smoke of some asphal
knowledge is one of  the objects of this paper, it m ay be w ell ordinary fits of refraction . tum, which had accidentally caugh t fire in the street where 
to consider the subject in chronological order. Now , let u s  ohserve wha.t takes place while we try some they were. 

The accompanying diagram is given by Sir David Brew- experiments which we can bring under our immediate con· In every case where the time of day is  mentioned with the 
st.er as the geometrical exponent of fits of cxtraordinary at mo· tro1. Lay an ordinary sized mirror, say twenty-four inches observation of the phenomenon, we find that it occurred when 
spheric refraction , to which h e  attributes the phenomenon of long, down upon a table with the mirror side up, setting on the sun was low ; t hus the observation made by Mr. Gresham 
the m i rage, by which he means that the earth's at- took place about four o'clock in the aftern oon ; w e  
mosphere i s  subject t o  fit8 of refraction, s o  extraor· also find that it is much more frequent in the Arc-
dinary that objects on the surface of the earth may �. 1 tic seas than elsewhere, bccause there the sun is 
appear at times elevated abovc i t  at angles as great always low, while in the lower latitudes it is low only 
as thirty or forty degrees. If the earth's atmosphere in the early and later pprtion or the day. The 
is subject to such excessive changes in its refractive causes of its more frequent occurrence when the 
energy, how happens it that the sun, moon, or stars 

.,,' ' '  sun is low is due to the fact that t h e  reflected image 
never appear displaced by it, even when seen over /., makes a correspon dingly low angle w ith the surface 
the horizon where the greatest amount of displace- /., of the water, and is therefore much more likely to 
ment by refract.ion occurs, and where they are never be intercepted by clouds before making its exit from 
affected by refraction beyon d  a single degree ? among them into space, than if i t  were reflected 

In astronomical observation no greater amount from thc surface at angles nearer to the perpen dicu-
of refraction is e ver obtained at the horizon than lar, in which case i t  would stand but l ittle chance of 
one degree, and as the angle of observation above interception by those wandering backgrounds. In-
t h e  horizon i n creases, the atmospheric refraction deed, it is  impossi ble for the sun to ,hine upon mode-
decreases, till at the zenith i t  is nothing. The ratdy ,till w ater without reflecting back to heaven 
varying amount of atmospheric refraction at the hori· the glass, at about its middle, a toy ship or boat with sails, images of all things resting on its surface or about its edges 
zon , where it  is greatest, is never more than five m inutes made of paper, if we please. Let the bottom o f  the boat's with sufficient elevation above it  to cast shadows upon its 
of a degree, and the only visible sign it  gives is the slight hull be flat, so that it will stand in upright position and surface. It is only upon exceptional occasions t hat any of 
enlargement of the apparent size of the sun or moon , and crosswise on the glass, " athwart ships " of the mirror, then those images are i ntercepted by a cloud scree n ,  and when 
their appearan ce and that of stars above the horizon a few hold a light above and bl'yond one end of thc mirror, as that happens we call it a mirage , specters in the  air, etc. 
seconds in advance of their true time. If, when examples shown i n  diagram 2, the light from which, a fter falling upon When but a single image of a ship at sea is seen in the air, it 
of the mirage are occurring, we direct a telescope along the the mirror, is reflected in the direction A, where, being in· is due to the fact that the intercepting cloud screen is in 
line of the mirages, we shall find that our instru ment is see- tercepted by a scree n ,  it presents two images of thc ship, position to receive but one of its shadows, for both are pro
ing in straight lines, which would not be the case if the line one right side up and one wrong side up, with their bottoms jected from the ship in every such case. If the right side 
of vision were passing through an atmo- up i mage is visible without the othCl', then 
sphere of varying density, While engaged the cloud is too high to intercept the lower 
in locating a lighthouse at sea and sighting an JJ,J<. one, and if the wrong side up or inverted 
object on a distant m ountain side, the lin e J • image is exhi bited without the ot.her, then tbe 
o f  vision frequently passed over vessels and 

� 
cloud is too· low to int.ercept the upper i m age, 

under their images in the ail', and, therefore, 

•••••• _ •.. .•. . . . / . . . , 
I 

as may be seen by the third diagram, where 
t.hrough the section of atmosphere which Sir _ A B is a sheaf of sun rays falling upon the 
David's theory assures us was then un der- water on the sunward side of the ship and 
going a fit of extraordinary refraction, but in ....... /..... reflected back into space along the line, C 
no case did the reading of the angles .vary in 

'......... � 
...• .,... D, carrying with it a shadow of the ship right 

the slightest degree from those obtained at 

/ " " ' " •. , . .  " . . . . . 
. 

.. , .....•...
.

. ..••

•. . .. / 
side up, which, being intercepted by a cloud 

other times. Indeed,  if the carth's  atmosphere ' . .  _ at E, becomes visible there. The lines, A F, 
were subject to fits of extraordin ary refrac- boun d another sheaf of rays, which project a 
tion, the sciences of enginecring, navigation,  shadow of the ship on tho water beyond it, 
and astronomy could have n o  existence, which being reflected into space along the 
for then neither the te lescope nor the naked eye coul d see in apparen tly together. If we remove the mirror and put in lines, D G, and int ercepted by a cloud at n, becomes 
straight l ines, and, consequently , triangulation of any kind its place a d ish of w ater w ith the ship afloat in it, the rcsult visible there, thus accounting for the phenomenon of 
would be practically impossible beyond the limits of a will still be the same, with the exception that the images will au erect image of a ship presenting itself in one part of the 
straight edge. A navigator might find his true place upon bc less distinct, owing to the fact that the surface of the water heavens and an invert.ed image of the sallie ship in another 
the ocean to-night by measuring the angular position of a reflects less light than that of the mirror, but if we increase I part at the same time ; this, however, is so rare a combina· 
star under normal con ditions of atmospheric refraction ; to- the brilliancy of the flame, the distinctness of the images at tion of cloud, ship, and sun that is very seldom witnessed, 
morrow night anotber navigator might be in the same spot A will increase in proportion, and when the instrument be I and when it is, it most usually happens that only fragment s 
and undertake to find his place upon thc ocean by measur- placed in the sunlight they remain quite distinct, even when of both images are seen, because the accidental pacsing of 
ing the angular position of the same star, but might find it , projected upon thin gauze and when the distance from the the clouds is more likely to bri ng them but partially i n to 
varying from one to forty degrees from what it the paths of the shadows. :iliore frequently it 
read upon the pre vious night, if the medium " '. E 1;-"; ') r;r luippens that one im age, or one image w i ' h  a 

[" " " "  1', t, J. 
• . ...• /.LI. , 

through which it had to be observed were subject . fragment of the other, makes its appearan ce,  be·  
to fits of extmordiuany re-"raction, and, as it " " "  .' I , cause of th e accidental distribution of the cloud :J '  " ',C '" ..if __ 

would be impossible to determine at any given ., ."" •• ...- screen s which intercept them ; but when this 
moment the am ount or direction of the displace- " '" - " " '" // ..-.. , B background is sufficiently large and posed in the 

�::!�:il��;;���;�!;d::�(:::g�t��l�::�:!� ' ·&····· " ,,: ·.' .. " ... ' .... ,.><,. ��:� . •.. < .. , ... / .. ' .... /: . / // ... 
' 

Fl�:f
"t�:.�:,�:l;::;�:�:�:i:�:f�::!��� 

gators place the most implicit confidence in those . . � .  . serve to make those images visible,  as lllay be 
celestial observations, which they could not do if .. 

._ ____ ___ . shown by placing in the path of the artificially 
the atmosphere were subject to fits of extrcwrdi-

-- --- -
produced image a thin 'gauze, which will  show 

nary J'efraetion, nor would it be possible to map any portion ship is much increased. We have, then, in this experim�nt the air phantoms, when received, from either side. The 
of t he earth's surface. the sun , the ship, the water, and the pecul iar combin ation double image, however, is a phase of the phenomenon which 

Imagine an engineer triangulating for the purpose of map. 
ping a coast line, without the m eans of knowing when his 
telescope was seeing in straight lines or when it was not, and 
never being able from m omen t to mom ent to determine how 
much or how l ittle its line of vision was deflected from the 
line of its axis, if at all. Determining the trend · of a 
coast i n  a world where such conditions existed would be 
simply impossible. The same is true of surveying l i nes o f  
railroads , canals, and all kinds o f  engineering, where 
long sights are a necessity. 

The region through which the Suez Canal hils been 
built , is one where the phenomenon of the mirage i s  
o f  most frequent occurrence, b u t  the engineers have in  
no instance experienced trouble by having their l ines  
of vision deflected from the axis  of their telescopes. 
Why, if the earth's  atmosphere were subject to fits 
of extraordinary refraction , a map of the heavens could 
uot be made, as no ohserver could tell when a star 
w as displ aced or the amount or direction of the displace
ment ; even marksmanship could not exist, as a hunter 
might bc firing at the imagp. of a deer which was, in 

of images in th e air, which constitute the most remarkablo can only occur when the object from which it is  projected is 
examples of the mirage in nature, surrounded by the reflecting surface, hence its occurrence 

The results are identical ; there can only remain a ques- most frequently at Rea ; it may occur on land, however, w lIen 
tion as to  the identity of the  causes. That the images the object is surrounded by plains turned into reflecting sur
seen in  t h e  air become visible by being projected upon inter- I fac�s by recent rai n ,  w here numerous li ttle pools, wet vege
cepting cl ouds there can be no doubt, because it is not pOB- ; tation, etc. , become the equivalent of a mirror, more or less 
si ble to make images projected in air visible unless by their broken , it is  true, but as all the pools,  however great or small, 
interception. Just as the pictures projected by a magic ; assume Olle common horizontal surface, they are the equi va-

lent of a fractured mirror, which acts in the case pre
ci sely as if i t  were not broken when the reflection takes 
place from the upper surface. An t"xample o f  this 
kind was w itnes sed at Petersburg, Va. , where the image 
of a church standing n ear was seen in the air ; fortu· 
nately , the observer incidentally remarked, without 
seeming to suspect that it h ad any connection with 
the production of the phenomena, that thc ti m e  w as 
about four o'clock in the aftern()on and that a thun
derstorm had just passed over. The observation made 
in this city supplies thc l'est, for the exhibition began 
with the breaking out of the sun from behind a cloud 
and ended with the existence of the column of smoke 

fact, behind an adjacent hill many degrees away from the lantern are everywhere in the air between the screen and the 
line of the shot . Firearms to shoot round corners would camera, yet are visible nowhere but on the screen, so the 
then be in order. images of the ship are everywhere presen t in the air be· 

that supplied the background. 
When an object is  located on the shores of the reflecting 

surface only a singlc i mage of it  can appear i n  the air, and 

this  will be right s ide  up, if  the  sun is on the water side 

of the object, or inverted, if the source of l ight is on the land

ward side, because when the shadow of the object is cast 

upon the water before reflection takes place, the reflected 

image is always bottom u p, but when the light is reflected 

from the water before encountering the object, the shado w  

projected i s  always erect, a s  mlly b e  seen b y  the fifth dia-

I f, from the facts observed, we measure the position of the tween the ship and the image, but remain invisible till their 
shi p and that of its im age in the air, we shall find the quantity interception by a screen,  as may be proved by holding the 
of refraction too great to be obtai ned, even by a medium screen in the experiment at any distance from the toy ship 
varying iu density from at mosphere to glass ; so slight, in al ong the line of the reflected images, where it may every
fact, is the variati on in the density of the earth's atm ospheric , where be shown, but nowhere in em pty space. And as 
eonditions that we require the most delicate instrument to I nature has no other screens iu air hut clouds, they must be 
mcasure it, aud the most extreme amount ind icated by the l the backgrounds which, by intercepting those images, make 
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gram, where the sun is assumed to be on the left hand side, one and the same time with the true shadow form, though vessel in the other, the phenomena in every other respect be · 
where also is the obelisk, A, the shadow of which is cast no case of its observation has ever bcen placed on record ; it I ing the same, except that the shadow of the vessel scemed 
upon the water at B, and thence reflected to the cloud, C, will, nevertheless, be obvious that the light falling upon . elongated horizontally, which was occasioned by the fog 
where it appears inverted. The obeli sk, D, is on the oppo- the water at A is, after its rcflection there, nifl2cted by the : bank upon which it was projected, having its face obl iquely 
site side of the water, therefore the sunlight falls upon the glittering sails of the wet ship to B. This act of its inter- I inclined to the line of the shadow's proportion, while the 
surface at E, and is refleeted upward before encountering it ; ception is also the act of producing a shadow of the ship, : observer occupied a position more nearl,'l- at right angles to 
but whcn it docs encounter it, thc obelisk cuts its form out which will proceed upward bounded by the dotted lines, I the face of the cloud , which also accounts for the distorteGl 
of the light, which shadow proceeds onward and upward E "F, of the sixth diagram, which, if intercepted anywhere appearance which those aerial images so often assumc. 
with the reflectcd l igh t ,  until i t  is arrested b y  the cloud, F, 

I 
along the course o f  its projection, will exhibit also a n  image Where objects are situated upon water, the ascending o f  

where i t  i s  made viHible right side up. of the ship differin.ll: from that at B, as a shadow differs from , the sun transfers its shadows to the air, and;out of the single 
This last example of the air pictures was beautifully shown a real image, the shadow being in fact but the absence of j horizontal shadow produces two, one erect and one inverted . 

in a case observed on the south coast of En· 
gland. A windmill stood upon a promontory 
with an eastward shore. The sun was rising, 
and an erect image of the windmill was seen 
ill the air to the westward , obviously pro
jected upon the morning mist. As the sun 
ascended so did lhe image, because the angle 
of reflection being equal to the angle of in· 
cidence, it must ascend from the reflecting 
surface at the same angle at which the sun 
shone down upon it, or that at which its light 
was incident upon it, but in proportion as it 
ascended it became less distinctly defined, and finally dis· 
appeared by gradually fading away, because the morning 
mist increased in attenuation in proportion as its altitude in· 
creased above the water. The image also moved northward 
at the same rate that the sun moved southward, in this also 
obeying the law of reflection ; for the sun, the mill, and the 
image must, of necessity, occupy a perpendicular plane com
mon to them all. As the mill was stationary and the sun in 
motion about it, all shadows of the mil l cast by the sun must, 
of course, move about it in the opposite direction to that in 
which the sun was moving. precisely as if the sunlight and 
the shadow wcre opposite and connectcd radiates of the mill, 
just as when the sun is in the east it casts its 
shadows to the Wl'st, and as it moves west
ward it casts them more eastward, pointing 
east when the sun is due west, and west when 
the sun is due east, or always opposite the 
sun. All aerial images produced by this phase 
of the mirage are shadows only of the ob
jects they reprcsent, and, like all shadows, pre
sent only outline forms. They are frequently 
observed inland, and , if their causes were 
understood, might at times serve very val u
ablc purposes. 

Hecalling the case of a party of trappers 
with ladcn animals crossing some of our 
Western wastes and perishing for want of water, yet 
secing in the air the image of an eagle, right side up, 
perching upon the branch of a dead tree, and super
stitiously regarding it as . an ill omen, instea.d of compre
hending that it  was a messenger sent by the sun to say 
that if they turned their faccs toward him he would lead 
them to water in a very short time, yet still toiling past, un· 
wittingly rejecting the proffered relief, is one of the melan
choly prices we often pay for the luxury of ignorance or of 
false interpretation of natural phenomcna. The real eagle 
was seated on the branch of a dead tree which 
stood on the nearest edge of a sheet of water 
not, probably, half an hour's journey from 
them, for images projected by small objects 
cannot be visible far from their original 
source, for, like all shadows, t bey consist of 
the actual and penumbral shadow, the latter 
fading away with the distance and the form· 
er growing smaller. As even the branch of 
the tree was shown in this case, the probabili
ty is that thc water was not more than a mile 
away, yet they toiled on past it to many a 
death of horse and man. '1'he sun not 
only projects double shadows of all objects upon water, 
lying in the path of i ts  rays, away from it, but also 
forms in air real pICtures of the sides of the objects which 
are turned toward it, especially i f  those sides are wet. 
The mode of reflection by which this occurs is illustrated by 
diagram 6, where the sunlight breaking through a cloud in 
such a manner that i ts  light falls upon the water at  A, upon 
the sunward side of the ship, the lower edge of the cloud, 
B, prevents the sun rays from illuminating the ship. The 
light is reflected from A on to the object, and thence back 
and upward in the  sheaf of reflected rays, C 
D, to the cloud,B, where a picture is presented 
with many details not to be found in the 
shadows of  the  object, which are cast in the 
opposite direction or away from the sun. 
This order of reflection is occasionally re
versed by the cloud, B, having its upper 
instead of its lower edge bounded by the 
l ine ,  C, when the direct sun ray will illu· 
minate the ship, from whence it will be re
fleeted to the water at A, and thence on to 

S' 

the intercepting cloud below the line, C. The Image formed 
by the latter modification will be inverted and that of the 
former crect. 

It is to this phase of atmospheric images that the looming 
of distant seacoasts' is  referable. The coast of Fmnce, for 
instance, seen from that of England across the English chan
nel, the north shore of Lake Ontario seen from Rochester, 
and even the case of the brig on fire, hefore referred to. 
This phase of the mirage is capable of being produced at 

the light intercepted by the ship nnd reflected back to B. 
To make the causes of the looming of coast lines more 
clear, we present the seventh diagram, where a secti on of 
the curvature of the earth is shown.  The rays from the 
sun, S, being incident upon the surface of the water· from 
A to the base of the building on shore, B, are thence re
flected on to the building, which in tUI'll reflects them on to 
the cloud, C, where the picture thus produced may be viewed 
from the opposite seacoast at D, just as the images of a 
magic lantern may be viewed fram the back of a semi-trans
parent screen on to which they may be projected. 

I:luch images as the specters of the Brocken are merely ordi-

]) 

nary shadows ,  projected from all mountain tops, which are 
more or less isolated, on to clouds which happen to l ie in 
their paths. Such local ities are visited often without seeing 
the phantoms, because the sun may not he shining at the 
time of the visit, or there may be no clouds ill the proper 
place to receivc the shadows. Those are the true ordinary 
shadows cast by sunlight, and are transformed i nto images 
in the air by the changing angle of an ascending sun ,  when 
they occur upon water surfaces and in the presence of proper 
backgrounds. An example occurred upon the Lake of 

- - -
- - -

The manTIer of  changing the  ordinary horizon
tal shadow cast by the l igh t into shadows in 
the air, may be understood by diagram 8, 
where S i s  the sun on the horizon , 0 the ob
jcct, and A its shadow. When the sun 
ascends to S ' ,  tho shadow of the object is pro
jected on to the water from ° to P, and 
thence reflected into the air bounded by the 
linos, Q R; but the light also falls upon the 
water to  the sunward side of the object, where, 
being incident at the same angle, it is reflected 
at the same angle, casting into the air an erect 

image of the object,  0, bounded by the l ines, R T. and screcn 
at B. The increasing altitude of the sun correspond ing-Iy in: 
creases the angle at which those shadows arc reflected from 
the surface of the water, which correspondingly decreases 
their chances of encountering clouds, hOIlce, those images are 
only seen when the altitude of the sun is low. The doublc 
images of objects at sea, seen in the ail', are therefore nothing 
more than the outgrowth of a single shadow cast by the sun 
when on the horizon, unfolding, as the sun rises, two sha
dows out of 0ne, one of which, being the product of  l ight 
reflected from the snnward side of the ship, must, of course, 
be right side up, precisely as if cast by direct sunlight. The 

other is a true shadow, also cast right side up 
on to the water on the side of the ship opposite 
to the sun, hut is inverted by the act of reflec
tion after its formation, forming a curious 
illustration of how a single objcct illuminated 
from a single point may cast two shadows per
fectly distinct from each other. 

The mirage of the dcsert is, however, whol
ly unassociatcd with images in the 'air, as it js 
merely a casc of direct reflection from the 
surface sands, which being an infinite number 
of sparkling points lying so closely together 
as to be optically equivalent to an unbroken 
reflecting surface, the most elevated por

tions being more exposed to the luminous conditions of 
the horizon reflect the most l ight, and therefore appear 
as lakes, While the more depressed portions being rela
tively in shadow relieve the brill iancy by passages com· 
paratively dark, and giving the effect of islands, promoIl
tories, etc. Those lakes recede as the traveler advances 
seeming constantly to keep their nearest shores about half 
an hour's march away, because the angle of reflection de
creases with distanec, and the nearer it approaches to coin
cidence with the reflecting surface, the grcater will be the 

quantity of l igh t reflected, and, indeed, long 
before it reaches actual coincidence (that is 
to say, long before the line of  vision rises to 
the horizon), the angle of total reflection has 
been passed. In other words, when a line 
drawn from the eye of the observer to a point 
upon the plain upon which he is standing 
makes with that plain an angle of 53°, all be
yond that must be of nccessity very brilliant, 
for it i s  reflecting all the light of the horizon, 
minu8, of coursc, a little due to inequalities 
of the land surface. 

That nature should use her clouds for 
Geneva, when a vessel and its shadow were visible at the screens to exhibit her pictures upon is not at all to be won
same time. The image, like the vessel, rested with its hull dered at, as they are the only background material she has in 
upon the water. the observer incidentally remarking the oc- the regions where she makes the  display, nor is  it at all ex· 
currence took place early in the morning, which, though in- traordinary or exceptional, for the earlie,t artificial present
definite, gives us the cue to the fact that the rising sun was ations  of aerial figures were madc in the same manner and 
a factor in the transaction. As it came over the horizon, long before the use of the magic l antern was known beyond 
it cast the vessel's shadow horizontally along the surface of the cloisters of the medireval monks, who sometimes exhi
the lake, until it was intercepted by one of the banks of fog bited to a carefully selected and except ional few what they 
or morning mist, which occur so frequently on all sheets of I designated the magic circle, accompanying the exhibition 
water. This image disappeared by ascending into the air l with impressive ceremonies and incantations. A circle wa.s 

while moving horizontally in the opposite direction from 
that to which the vessel's bow was directed. Had the ob
server suspected that the sun was in any way connected 
with the phenomena, he would have informed us whether its 
course corresponded to that of the vessel, which made 
little or no progress, as the morning was very still ; it was, 
thereforc, a case exactly analogous to that before referred to  
as having been observed on the south coast. of  England, 
where the windmill in the one case occupied the place of the 

described, from the center of which the smoke 
of burning incense ascended, and upon or in 
this smoke appearcd the demons evoked, 
writhing and tw isting into all imaginable 
forms through the moving volumes of ascend
ing smoke. Outside the circle were placed 
the andience, forbidden to cross its boun
dary under pain of instant destruction by 
the fiends presented there, who were sup
posed to be of a peculiarly malignant nature 
and not always controllable by those who had 

the power to evoke them. Like other specters of the air, they 
would at one time appear very distinct, then fade away to 
invisibility, which depended, of course, upon the changing 
density of the vapo�. 

The facts, however, are valuable in this connection, as 
showing the nse of cloud screens for exhibiting images upon, 
and some of the most clever tricks of model'll necromancy 
are performed iI' the same manner ; no reason, therefore, ex
ists why nature should be incapable of using the same means 

© 1880 SCIENTIFIC AMERICAN, INC



2 1 8  �tttutifi t !tutri tau. [APRIL 3, 1 880. 
as cleverly as a mountebank, especially as sbe has such an I nutritive descri�tion grow, partic�larly a kind called blue I �e�oid of sto�e, is compos�d of huge gran�te rocks, and, o? 
abundance of ready-made screens always 'on hand and to grass, and foxtail, and a great vanety of vetches and salt- ndmg round It, a hollow vibratory sound IS produced, as If 
spare. bush ; and there are large tracts of depressed plains subject to ! large caverns existed. These hills and isolated mountains 

.. , • • .. inundation from fioods, formed of rich black plastic soil ' are, in Mr. Bennett's opinion, the summits of what were 
Peculiar llIines in Colorado. (like butter in wet weather, and dry and crumbly in summer once islands, many of them of voleanic origin. Mr. Bennett 

• In a recent lecturc before the Bullion Club, Professor J. time), that is covered with wild carrots and a �ery fine tle- believes that underneath the whole of this fiat country there 
S. Newberry described sevcral new and peculiar mineral de- scription of wild flax, the bolls of which, especially when is an enormous body of fresh water, and that artesian wells 
posits which he had becn studying iu Colorado. In the the seed is ripe in October, fatten stock rapidly. Sheep graze will be the cheapest and most efficient means of irrigation. 
course of his remarks he said : over the carrot ground when not a vestige of anything green .. , • , • 

I ventured to predict some time ago that Leadville was is to be seen on the top, scraping with their forefeet till they Arcbreological Explorations in llIissouri. 

destined to be as important a gold camp as a silver camp, : o-et sufficient hold with their teeth on a carrot to rmll it out. At a recent meeting of the Boston Society of Natural I b _ 
and my words were verified so far that from eight to ten i These carrots have a bitter astringent taste, but are very fat- History, Mr. F. IV. Putnam gave some account of the shell 
million dollars of gold were taken out of the California . tening. heaps of the Atlantic and Pacific coasts of North America, 
Gulch. Now, the �uest�on iR, how did the gold come ther.e ? l One chief characteristic of this country is the total absence and stated that there had been received at the Peabody Mu
Up to the present tIme It has not been fully traced to ItS . of stonc of any description, except in the neighborhood of scum a small collection of articles taken from some rude 
source, and I made up my mind there were discoveries to ' isolated mountains and hills, some of which are two or three dolmens lately opened by �Ir. E. Curtiss, who is now en· 
be made that would surprise people. The development of hundred milcs apart. gaged , under his direction, in the work of exploration for 
the " Colorado Prince " is one of these surprises, and I ven- :  The whole of this fiat country, in JUl'. Bennett's opinion, the museum. These chamberpd mounds are situated in the 
ture to say not the last one. I has been in ages long past either a vast inland sea, or succes- eastern part of Clay county, �Iissouri, and form a large 

The gold here is found between a stratum of limestone and sion of lakcs. With the gradnal rise of the continent the group on both sides of the Missouri river. The chambers 
�orphyry, the limestone being �elDw. The. deposits are not I: waters of these have drained off throug h the great valleys of are, in the three opened by lVIr. Curtiss, about 8 feet square, 
m the same form as the bog Hon orcs, as IS generally sup- the Darling, MurrumlJidgee, and other tributaries into the and from 4Yz to 5 feet high, each chamber having a passage
posed. They are composed of decomposed iron with iron . Murray, and have thence been conveyed to the sea. As the way several feet in lengt h and two in width, leading from 
pyrites, sulphide of iron, sulphide 0: lea�, with more 01' lcss ; drainage went on, large dcposits of alluvium were brought the southern side, and opening on the edge of the mound 
of other matters. These ores are mixed m a heterogeneous down from the mountain ranges in the form of impalpable formed by covering the chamber and passageway with 
mass. When they come to be oxidized the iron fioa�s on the II mud, the drainage of rich up-country river fiats an

. 
d mountain earth. The walls of the chambcred passages were about 2 

top, and as we go l ower and lower we find the vem grows gullies. Some very curious phenomena aJ"c occasionally met feet thick, vertical, and well made of stones, which were 
richer-in gold and silver principally. This deposit, as I :  with. Mr. Bennett has frequentlv come upon a small plain evenly laid without clay or mortar of any kind. The top 
said, is found in a cavity formed between the limestone and ' covered thickly with small nodul�s of ironstone l ike peas or of one of the chambers had a covering of largc fiat rocks, 
porphyry, and my judgment is that that cavity was formed buckshot, as if they had rained t here, yet outside this par- but the others seem to have been covered ovcr with wood. 
by the action of surface carbonated water that percolated tieular spot not one was to be found. Again, when riding The chambers wcre filled with clay which had been burnt, 
through and made that line of drainage. Then the stream through the malIce near the Murrumhidgee, his horse some- and appeared as if it had fallen from above. The intide 
down this line cut out the limestone by solution and left times sank up to the girths in a dry white powder like fiour, walls of the chambers also showed signs of fire. Under the 
the cavity, which has been filled in by this rubbish, which probably some formation of lime. At the Oxley station, on burnt clay, in each chamber, were found the remains of 
in due time became oxidized and brought into the conditiou , the Lower Lachlan, some forty miles from Balranald, there several human skeletons, all of which had been burnt to 
in which we find it. If we follow it lowcr down we shall I is a stratum of gypsum in pure crystals, three or four feet in such an exteut as to leave but small fragments of the bones, 
find solid pyrites instead of sulphides. T hese will contain : thickness, at a depth of five or six feet from the surfaee, and which were mixed with the ashes and charcoal. Mr. Cur
as much valuable ores, although a different treatment will : the gypsum crops out of the bank of the river. tiss thought that in one ehamber he found the remains of 
be necessary in roasting 01' smelting. I Throughout these regions no Ip,rge timber is to be found, five skeletons, and in another thirteen. With these rcmains 

Of the mines of t'h is dcscription the " Highland Chief 'l is I except the blue gums, which fringe the la rge rivers, and there were a few flint implements and minute fragments of 
one of the n\(�st extraordinary, s�mp�y �rom the magnitude I which are never found beyond the limit of the river fiats. earthen vessels. A large mound ncar the chambered ones 
of the dep.osl t. The structure IS Similar to that of thc The sand ridges are usually, though not always, covered was also opened, but no chambers were found therein ; 
" Colorado Prince. " As to the workings there is a shaft of , with pine forests, many trees attaining a height of nearly neither had the bod ies been burnt. This mound proved 
88 feet, cutting through the porphyry, and s triking the ore , one hund red feet and a girth of six or seven feet. There is very rich in large fiint implements, and also contained well 
body. From this to a depth of 162 feet there is no bottom . likewise a species of forest oak called belar, which attains a made pottery, and a peculiar " garget " of red stone. Thc 
to the ore. This most extraordinary deposit is a type of I height of fifty to sixty fcet with a g'irth of five or six feet. connection of the people who plaecd the ashes of their dead 
these mines which I have been describing. No one knows I Thi s timber is exceedingly hard, heavy, dark-grained, and in stone chambers with those who buried their dead in the 
at present the extent of this fissure, but it seems not impro- . very brittle. This timber grows almost exclusively on red earth mounds is, of course, yet to be determined. 
ba?le that. it wi�l be one ?f. the great gold fields of thc w?l?d. I soil, very porous to water, and there are very extensive for- - ______ .. � . ....... _-----
It I� certamly, m my opmlOn, one of the most promlsmg i eRts of it .  These three species comprise all the large timber. InterglaCial Qua .. tz Workers in Minnesota. 

gold fields that has been discovered on tbis continellt. No : There arc forests or fiats of yellow box, also of myall or In 1876 Prof. ,Yinchell found in and around Little Falls, 
portion is taken out that will not pay for working it. While I boree ; hut neither of these attains a size to warrant its being :Minnesota, a number of fragments of wrought quartz in sur
I was there thirty tons gave a return of $50. 95 per ton. I classed as useful timber. face deposits underneath tbe remain s  of the mound builders. 
do not know of any gold mine in the world, with a width I The rcst consist of mallce, growing on desolate sandy Prof. 'Winchell, accordingl y, fixed the era of the quartz 
of 60 01' 80 feet, that will average $50 to the ton. The Cali- country, too often covered with spinifex ; yarren, which i s  workers between that of the mound builders and the close of 
fornia mines, from 10 or 12 to 15 feet in width, return about . tall, slender species of myall, forming thick scrubs ; mulgu, the glacial epoch. 
$15 to the ton ; in the Black Hills, in gold mines which are ' a poisonous wood growing abundantly about the Darling, At a late meeting of the Historical Socicty, at Minneapolis, 
really paying, a width of 1 50 to 175 feet canies $8, $9, and . Warrego, Parroo, and Bulloo in Queensland ; the quandong Minn., Francis E. Babbit gave an account of a considerable 
$11 a ton. Now all of us who know anything about tree, which grows to the size of an ordinary cherry tree, and deposit of quartz chips and implements found i ll regular 
mining do not want any property bcttcr than that. 

I bears a red fruit surrounding a yellow indurated s tone, in strata, which must have been formed before the close of the 
Where you h ave a great quantity of quartz contain- '  much Tequest for ladies' ornaments, such as buttons, brace· glacial period. The specimens consist of hammers, imple
ing gold, and cheaply worked-as most of this hard freed , l ets, etc. ; the eolane tree, whieh grows about the Lower ments, etc. , both finished and unfinished, tr)gether with the 
rock can be-and find it will stand two tons to the stamp, : 1Hacquarrie alld Bogan rivcrs, the handsomest tree of them chips struck off from the articles in the process of manufac
at $5 per ton, no hetter profit could be desired. But thesc ! all, w ith a thiel;. foliage of a brilliaut bright green, and bears ture. The material of which they are composed is prinei
mines at Leadville show promise of a much larger profit. I ' a fruit of dark erimson color, of a very agreeable acid fiavor, pally compact, In strous quartz, frequcntly mottled as if se
do not mean to say they are better than all other mines, hut i about the size of a walnut, inclosing a stone very much the lected with an eyc to the artistic beauty. The stratum is 
at present the d�posits are found to be entirely beyond ]lar- size of a Ilutmeg, and quite solid. The wood of this tree is some few inches in thickness, and lies in the soil a few feet 
allel. Their value runs from $3,400 to $2 and a fraction rather like the E!wlish beech but is very short in the ""rain below the surface. The app mmlllces indicate that this was 
per ton. The Silver Cliff, Racine Boy, Bassick, and other and useless for' building or otllCr purpoiies. There i" lil��wis� once the site of a manufactory of such quartz objects, and 
mine£ there are not yet understood, and their geological a trec, called by the blacks yambang, which grows about this idea is upheld by various considerations. There are 
formation has been misrepresented. the Lower Bogan and niacquarrie rivers ; it is called by the tools found sueh as would be used in the manufacture of 

-----.- .. , • • .. settlers the native pomegranate, and has a fruit much re- quartz articles, and the whole stratum is mixed with chIps, 
Cb aracteristics of Central A ustralia. sembling a Seville orange in size and color when ripc, full which in many eases appear stuck in the dirt just as they fell 

In the Victorian Review for Jannary, ]Hr. Richard Benuett of seeds, about the size of small orange pips, embodded in a from the hand of the unknown. Unfinished implements are 
gives, from personal observation, some account of the little thick luseious fiuid, very agreeable and refreshing when per- also found in more or less advanced stages of manufacture. 
known country lying north of the river Murray, and extend - : fectly ripe, but when grecn, one taste would satisfy the It is not possible to fix the precise point occupied by these 
ing to the great interior called Central Australia, a region [' greatest epicure ; it is something akin to a eompound of tur- remains in the seale of the glacial epoch until the drift fca
which, by the application to it of a comprehensive system of pentine and cayenne pepper, the latter ingredient rather in tures and surrounding formations of the locality shall be bot
irrigation, might be brought under cultivation, he thinks, excess. tel' understood than uow. 8till it is certain that the remains 
and rendered capable of carrying a large population. There is a smaller species, which is a climbing plant, and belong to a people living before the end of the last glacial 

The country north of the lVIurray and Darling rivers, grows in the scrub, with a fruit about the size of a pigeon's pcriod, because they arc deposited in a drift which is known 
stretching away to Cooper's Creek, is one vast extent of egg. The taste of this, both in its ripe and unripe st:lte, is to be of glacial origin. The hard pan upon which the qnartz 
alluvial plains, interspersed with sand ridges, dry lakes, or almost identical with the large sort ; b u t  the rind is very formations lie is probably of the first glacial period, and thc 
large depressions surrounded with high banks, and occasional thin, while that of the large sort is thick. Another singular quartz may helong to an inter-glacial epoch. 
isolated hills, few and far between. A peculiarity of the tree is the leopard tree, which grow s to a diameter of about .. , • , ... ---- .. -
sand hills or ridges is that they run generally parallel to the a foot. It derives its name from tho spotted nppearance of Beet Sugar in llIaine. 

large rivers, and between them are fiats of very rich black its bark, which is studded with scales of the siz{l of fl shill- The past year's work of the Maine Beet Sugar Com-
soil, generally covered with myall trees, which yield a trans- ing ; it bears a pod with a very aromatic scent and flavor. pany at Portland was not bad for a beginning. In a 
parent gum in large quantities, in all respects resembling :Nlany aromatic trees and shrubs grow in the scrub, some of report to the 1,700 farmers who raised the beets the eom
gum arabic, perfectly soluble in water, and eaten by the which doubtless possess valuable medicinal properties, were pany say that the average crop from 100 acres was 9 Yz tons ; 
blacks in the neighborhood of the large rivers as an accom- they fully investigated. in some cases the return was not enough to pay cost of seed 
paniment to fish and opossum. �Ir. Dennett accounts for It was 011 the Lower Bogan River that Allan Cuningharn, and fertilizers ; the other extrcme wa� 30 tons pel' acre . For 
the parallel formation of the sand ridges, first, by the pre va- the botanist, and a member of Sir Thomas Mitehell 's explor- 9,000 tons delivered at the factory, $56,000 were paid ; for 
lence of easterly winds sweeping down the valleys between ing party, was killed by the blacks at a place no w known as storing and pitting, $6,000 ; fuel, $10,000 ; labor and other 
them ; next, by the back-water finding a vent over the inter- the " Murdering Stump . "  expenses, $37,000; total , $107,000. The product, 900 tons 
mediate fiats to the river below during exceptionally high The herbage throughout these extensive districts is mostly of sug'ar and molassess, brought $1 10,000, leaving $3,000 
fioods. saline, consisting of a large variety of saltbush, pigface, cot- toward machinery and fixtures that cost $60, 000, to which 

The sand ridges lying between the Lower Murrumbidgee ton bush, portulacca, etc. The absence of large fcrest tim' mnst be added the State bounty. The company wish to con
and Darling are, in many instances, densely covered with bel', stones, and the saline nature of the herbage indicate the tinue the experiment, and invite the growers to renew their 
spinifex, or, as it is called in those parts, porcupine grass. comparatively recent formation of this part of Australia. contract for at least one acre each. They say, however, tbat 
Nothing eats it, except aftcr the tussocks have been burnt, Small conical hills are occasionally met with, one of which they cannot afford to increa.e the price per ton, except for 
when sheep are fond of the young green shoots. On the in particular, ribing out of a plain within a few miles of the early deliveries, which can be worked up before freezing 
myall fiats, between the sand ridges, grasses of the most Macquarrie marshes, or mole, in a country otherwise totally weather, and thus save expense of pitting. 
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H. W. John.'t M'J'o 00., 87 Maiden Lane, �"'ew York. 

DEAR SIRS '-1 have used yuur Paint upon outside 
work of my house, and can alrealiy see that the work 
done with it is fluperior to that done with the Lead and 
Oil Paint. 

[ aIll much pleased with the Paint, and w1sh now to 
try the pure white for im;ide work, etc. Yours truly_ 

HENRY STlnvART . 
For Sale.-Works completely equipped for the manu

factul'ing of Carriage Axles. Is well located to coal and 
Iron ; also very accessible to market . Address E. r .  
Bullard, 1 4  Dey St., New York. 

All kinds Machine Dra\yings. Inventor's work a spe� 
cialty. Hour:;:, 9 to 6. Wm. D. Skidmore, 733 Broadway, 
"New York. 
Brass Castings; bottom prices . H .B . lIforris,Ithaca,N.Y. 

For Alcott's Improved Turbine, see adv. p. 204. 
Boiler Feed Pump, with tigbt and loose pulleys; sure 

to work. Price $32. York & Smith, Cleveland, O .  
For Sale. -An Agricultural Establishnwnt, consisting 

of two story wood and machine shop, foundry, office, 
and storeroom j water power. Address Box • . I," Wel
don, N. C .  

'Wanted-The address of  the manufacturers o f  Union 
Spring Churn, G. W. ColJins, Patentee . ]\ A. Griffin, 
Clyde, Kansas. 

We are frequently asked , " Which is the largest, best, 
and most reliable retail clothing honse in New York ? "  
rpo one and all we say. Baldwin the Clothier's. 

The American Institute m New York have recently 
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.. �, - . .. , -- �. - " 

Planing and Matching lIfachines, Rand and Scroll I Boots, combined counter stiffener and insole for I Plow, sulky, W. D. Japs . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  225,15H 
Saws, Universal Wood-workers, Universal Hand Joint- rubber. G D. Marggraf . . . . . . . . . . . . . . . . . . . . . . . . . . 225,016 PlOW, wheel, W. D. Miller . . . . . . . . . . . . . . . . . . . . . . . . .  2�5,15G 
ers, Shaping, Sand�paperi�g Machines, etc., manui'd by Box filler, automatic, R. Pickering . . . . . . . . . . . . . . . . .  225,072 Pocket, safety, M. A. Adler . . . . . . . . 0 '  • • • • • • • • • • • • • • •  225 ,038 
Bentel, :\largedant & Co .. Hamilton, Ohio . . .  IlIustrate(! Brick machine mould, G. Carnell . . . . . . . . . . . . . . . . . . .  225,107 Portfolio stand. B. P. Shillaber . . . . . . . . . . . . . . . . . .  225,171 
History of Progress made in \V ood-working )lachinery," Buckle, 1 .  L. Landis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225,147 Press; R. E. Hamilton . ... . . . . . . . . . . . . . . . . . . . . . . . . . . 225,122 
sent free. Building houses, barns, fences, etc., J. M. Leeds . . 225,065 Pressure regulator, N. C. Locke . . . . . . . . . . . . . . . . . . .  225.015 

J!'ire Brick, Tile, and Clay Retorts, all shapes. Borgner Buug, J .  Brown. Jr . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  225.102 Printinl( machine delivery apparatus. C. Kahler. 225,142 
& O'Brien M't'rs, 23d St. , above Race, Phi!a .. Pa . Bung, J. KIrby (r). . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 ,107 �ump, E: Lannay . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225.148 

Tl Ch ' 
Car couplmg. J .  D. Aycock . .  . . . . . . . .  . . . . . . . . . . .  225,040 T ump, cIste"n, �1. WIeser . . . . . . . . . . . . . . . . . . . . . . . . . 225,193 Ie ester Steel Castmgs Co. , offiec 407 Library St . ,  Car coupling. J . H. Tleuley . . .  . . . . . . . . . . . . . . . .  225.129 PUrse or wallet protector. A. Whitenack . . . . . . 225.038 

Philadelphia, I)a. , can prove by 15,000 Crank Shafts, and Car draw bar, freight, C . Barrett . . . . . . . . . . . . . . . . . . . 224,985 Railway frog, J. C. Center . . . . . . . . . . . . . . . . . . .  , . . . . .  225,049 10,000 Gear \Vheels, now in use, the superiority of their Car draw bar, railway, D. Hoit . . . . . . . . . . . . . . . . . . . . . • 225,132 Railway signal, R. B. Ireland . . . . . . .. . . . . . . : . . . . . .  224, 137 Castings over all others. Circular and price list free. Car, freight, C. Barrett . . . . . . . . . . . . .  . . . . . . . . • . . . . . .. 224.984 Railway switch bar. G. W. Whipple . . . . . . . . . . . . . . . . . 225.034 
Brass & Copper in sheets , wire & blanks . See ad. p. 205. Car, freight, L. Myers . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . 225,197 Railway turn table, elevated, C. Donkersley . . . . . .  226 ,002 

Car rooting, C .  A. Rmith . ... . . . . . . . . . . . . . . . . . . . . . . . . .  225,172 Refrigerating apparatus for hydrants and street Millstone Dressing Diamonds. Simple, effective, and 
durable. J .  Dickinson, 64 Kassau St., New York. 

Walrus Leather, Solid Walrns Wheels ; Wood Wheels 
covered with walrus Jeather. Greene, rrweed & Co. ,  N . Y. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia �t. , New Yorl'-

For Superior St.('am Heat. Appar. , sec adv. ,  page 204. 
"re will purchase or manufacture on royalty, patented 

articles of real mcrit. Farlcy & Richards, Phila., Pa. 
Silent Injector, Bl ower, and Exhanster. Sec adv. p. 205. 

lIfillstone Dres8 ing �lachine. See adv. , page 206. 
Cut Gears for ){ode:i.s, etc. Models. working machin

ery, experimental work, manufacturing, etc . •  to order. 
D. Gilbert & Son, 2 1 2  Chester St., Phila., Pa. 

Linen Hose and Rubher Hose of all �izes.  with or 
without coupling. Greeno, rrweed & Co., New York. 

Holly System of Water Supply and Fire Protection 
for Cities and Villages. Seo advertisement in Sc[m�
Tunc AM.l!:UIC A �  of last week. 

'rhe E. Horton & .... ·011 Co . , \Vlndsor Lock? , Conn., 
manufacture the Sweetland Improved Horton Chuck. 

Carriage spring, H. \Y . A very . . . . . . . . . . . . . . . . . . . . . . . 225,093 fountains, G. H'. Blinsinger . . . . . . . . . . . . . . . . . . . . .  225.098 
Cartridge box, V. Sauerbrey . . . . . . . . . . . . . . . . . . . . . . . . . 225,169 Refrigerator. W. F. Clapp . . . . . . . . . . . . . . . . . . . . . . . . . .  225.109 
Caster, distributing, n . Kahler . . . . . . . . . . . . . . . . . . . . 225,143 Refrigerator, E . P. Koontz . . . . . . . . . . . . . . . . . . . . . . . .  225,063 
Cement, glue, J. Firmbach . . . . . . . . . . . . . . . . . . . . . . . . . . 225,119 Rock drill, A. W. White . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 225.190 
Chain, drive, W. D Ewart . . . . . . . . . . . . . . . . . . . . . . . .  225,113 Roofing compo:dtion, G. W. Bender . . . . . . . . . . . . . . . .  225.094 

Check box, restaurant. W. H. H. Wood .. . . . . . . . . . 225,036 Rotary chair. A. H. Ordway . . . . . . . . . . . .  22�.lr.o 

Check rower, J. Putman . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  225, 165 Rotary engine, W. N. De Groat . . . . . . . . . . . . . . . . . . . . 224,999 

Churn, J. Gehr . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  225.007 Rotary engine, E. Waldron . . . . . . . . . . . . . . . . . . . . . . . . .  225,030 

Clamp, G. J. Dickson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225,000 Sate, Berkmyer & Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.990 

Clock case, Davies & Somers . . . . . . . . . . . . . . . . . . . . . . . .  225,112 Salt evaporator, J. P. Sinclair . . . . . . . . . . . . . . . . . . . . . . .  225,080 

Clothcs slide, W. N. Wylie . . . . . . . . . . . . . . . . . . . . . . . . .. 225,202 Sash supporter, W. W. Sweetland . . . . . . . . . . . . . . . . .  225 ,180 

Collar, horso, �I. Turley . . .... . . .  . . . . . . .  . . . . . . . . . .  225)200 Saw machine, drag, E. C. Bast . . . . . . . . . . . . . . . . . . . . . .  224,987 

Coloring matt.or obtained from alpha-naphthol, Saw machine, drag, W. J. Pulliam . . . . . . . . . . . . . . . . 225,164 
H. Caro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225,108 Scales, pendulum weighing, J .  Goodale . . . . . . . . . . .  225 ,008 

Columns, combined capital and base for met.allic, Sewing and other machines, cabinet for, G. W. 
J . Johnson . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . 225,060 Burgess . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224.993 

Commode, J . B .  Wortham . . . . . . . . . . . . . . . .. . . . . . . . . .  225.089 Sewing button holes, overseaming, etc. , machine 
Cooking utensil. J. �!. Webb . . . . . . . . . . . . . . . . ... .. .  225.188 for, W. lIf. Smith. . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . 2'25,199 

Corn drill, H. L. Benedict . . . . . . . . . . . . . . . . . . . . . . . . . .  225,095 Sewin� machine hand power. G. P. l1ernd<)n . . . . . .  225 ,131 

Corn husking machine, F. BOSH . . . . . . . .  . . . . . .  . . . . .  22f� ,026 Sewing machine motor. R. \Yhitehill . .. . . . . . . . . . . . .  225,191 
Core anchor and stud, C . D. Woodruff (r) . . . . . . . . . .  9,103 Sewing machine treadle, D. Leib . . . . . . . . . . . . . . . . . . . 225.150 

Counter and heel protector, A. A. Norman . . . . . . .  225,070 Shaft coupling, C. Q .  Hayes . . . . . . . . . . . . . . . . . . . . . . . .  225,126 

Curtain cord tighteuer, H. ReBley . . . . . . . . . . . . . . . . . .  225,166 Slmtter worker, R. G. Dudley .. . . . . . . . . . . . . . . . . . . . .  225,116 

Curtain, dust and salvage cornice, vV'". M. Brackett 225,101 Speaking and signaling apparatus, comb'd house, 
Die and former. Blum & ScllOcttle . . . . . .. . . . . . . . . . .  225,047 C. Heisler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225,055 

rrhc best Truss cv<'r llsed. Send for descriptive circll- Ditch cleaning machine, 'Yo P. Smith . . . . . . . . . . . . . .  225,198 Speculum, rectal. A. W. Brinkerhoff . . . . . . . . . . . . . . 224,991 
lar to N. Y. Elastic Trus:.:; Co. ,  (iS3 Br0udway, New York. Drodging machine, Z. Williams . . . . . . .. . . . . . . . . . .. . 225.194 Spinning frame spindle, G. E. Taft . . . . . . . . . . . . . . . . 225,181 

Inventors' Institute, Coopfr ��nion . A permanent cx- Egg beuting apparatus, T. Earle . . . . . . . . . . .. . . . . . . . .  225,003 Spray dampener, H . Humphreville . .. . . . . . . . . . . . . .  225 . 056 

hibition of inventions. Prospectus on application . 733 Eleva.tors by railway cars, device for operating, II Stamp,. perforat�ng, Barlow & '.raylor . . .  : . . . . . . . . . 2'25,043 

Broadway. �. Y .  .N .  Nolan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225,158 Starclllng machIne, Langworthy & NorrIs . . . . . . . . .  225,149 

For Heliablc Emery 'Vhee]s and Machines, addrcRR Excavating machine. J. T.  Dougin(� . . . . . . . . .  . .  225,001 Station indicator, Herbert & Layton . . . . . . . . . . . . . . . 225,130 

l<'are rcgi8ter, J. B. Benton . . . . . . . . . . . . . . . . . . . . . . . .  225,044 Steam boi!er, J .  D. Ogle . . . . . . . . . . . . . . . . . . . . . . . . . . 225,159 
The Lehigh Yaney Emery "\Vlleel Co. ,  'Veissport, Pa. Feathers for dusters. machine for preparing, C .  Steam boiler feeding apparatus, liJ .  Fromentin . . . 225,005 

adjudl(ed that the Esterbrook Steel Pens are " the best Steam Engines ; Eclipse Safety Sectional Boiler. Lam· H. Low . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . ...... . . . . . . .  225,152 Steam boiler, portable. W. R . Michener . . . . . . . . .. . 225,069 

in use. " They can be had of all stationers. i bertville Iron Works. Lambertville, N. J. See ad. p. 17 Feed trough for stock, J. M. Irwin . . . . . . . . . . . . . . . . .  225,057 Steam engine, L . Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . 225,183 

Fence, portable, J " Peabody . . . . . . . . . . . . . . . . . . . . . 225.162 Steam engine lubricator, A L. Harrison . . . . . .  225, 1 24 Judson', Sectional Assay Furna('.". . Improved muffie 
I 

Hydraulic Cylinders , W heels, and Pinions , lIfachinery 
and revolving grate. W, E. Judson, Cleveland, O. Castings ; all kInds j strong and durable ; and easily Pence, me1 allie, II. Marsh . . . . . . . . . . . . . . . . . . . . . . . . . .  225,153 Stone crusher, C �1. Brown . . . . . . . . . . . . . . . . . . . . . . . . 2'25,104 

J!'encing, stretcher for straining metallic. J .  & ,,� . Stove lid, J. J. Lowden . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225 ,151 
Boat Engines, for sidewheeL boats drawing 6 to 12 in; : :orke� . To.nsile strength not . less tha� 65,000 lbs. to 

direct acting ; link motion ; cheap. Box 559, Owego. N.Y. ",quare In. PIttsburgh Steel Castlng Co . ,  PIttsburgh, Pa . M. Brinkerhoff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224,992 Stump puller, J .  S. lIfulholen . . . . . . . . . . . . . . . . . ... . . .  225,196 

File. bill. H. E. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225,025 Suspender straps or ends, material for, O. Kldn-

lIfachines for Tapping ,Vater lIfains under Pressure. New Economizer Portable Engine. See illns. adv. p. 206 . File blanks, die for llmking half round, A :Ridal . .  225,076 berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225.1 45 

File handle, C. �l. Fairbanks . . . . . .. . . . . . . . . . . . . . . . .. 225.004 Suspenders, II. & W. Turner . . . . . . . . . . . . . . . . . . . . . .  225,082 Apply at Easton Brass Works, Easton, Pa. Fine Taps and Dies in Cases for ,Jewelers. Dentists, File, letter, IV. A. A mberg . . . . . . . . . . . . . . . . . . . .  . .  224,981 Swift, C. C. E. Van Alstine . . . . . . . . . . . . . . . . . . . . . . . . . . 225,185 
For 8ale.- Four Boilers , 100 horse power each, return and Machinists. Pratt & 'Vhitnoy Uo., Hart.ford, Conn . 

drop fiue : A 1 condition ; $1,500 each . 1 Berryman Catechism of tile Locomotive . 625 pages. 250 engrav. Heater, 42 x 96 ; A 1 condition : $400. D. L. Einstein, ings. The most accurate, complete. and easily under-
16 'Vhite St., New York. stood book on the Locomotive. Price $2.50. Send for 

Firearm, breech-loading, V. Sauerbrey . . . . . . . . . . . 225,168 Table, J. E .  ':Phomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225,182 
Fire kindlers and fuel, machine for moulding. M .  Tablets, slating compound for erasible, II. \Y .Holly 225.133 

B. Coburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224,996 Tap for barrels, measuring and registering, E. J .  
Flour, making self-raising. JI . C .  Dart . . . . . . . . . . . . .  224.998 Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225 , 170 

Traction rrire for Portable Engines ,  etc. Sole manu- a catalogue of railroad books. The Railroad Gazette, 73 Flour packer, A. W. Straub . . . . . . . . . . . . . . . . . . ... . . . 225.028 Tape holder, E . Rice (r) . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  9,lU6 

facturers, H. Lloyd, Sou & Co .. Pittsbnrl(, Pa. Broadway. New York . Fluid meter, J. R. Norfolk . . . . . . . . . . . . . . . . . . .. . . . . . .  225.018 Te,egraph, duplex, F. W. Jones . . . . . . . . . . . . . . . . . . .  225,140 

Fulling a.nd scouring. process and material for, Telephone, mechanical, J . . T. SUU. . . . . . . .  . . . . . . 225,171 
Peck's Patent Drop Press. Sec adv. , page 173. For Shafts, Pulleys, or Hangers , call and see stock .T. W". 'V. Martin ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225,154 Textile and other fabrics, machine for cutting, A. 
Spokes and Rims, white oak and hickory, best qnality, 

to any pattern, and lIammer Handles of best hickory 
John Fitz, Martinsburl(, West Va. 

For t h e  best Stave, Barrel, Keg, and Hogshead Ma· 
chinery, address H. A. Crossley, Cleveland, Ohio. 

Collection of Omaments.-A book containing over 
1,000 different deSigns, such as crests, coats of arms, 
vignettes, scrolls, corners, borders, etc., sent on receipt 
of $2. Palm & �'echteler, 403 Broadway. New York city . 

Best Oak Tanned Leather Belting. Wm. F. Forc
paugh, Jr., & Bros., 531 Jefferson St., Philadelphia, Pa. 

National Steel Tnbe Cleaner for boiler tubes. Adjust. 
able, durable. Chalmers-Spence Co. , 40 John St., N. Y. 

Split Plll leys at low prices , and of same strength and 
appearance as \Vhole Pulleys . Yoeom & Son's Shafting 
,Vorks, Drinker St., Philadelphh. Pa. 

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

Solid Emery Vllleanitc Wheels-'rhc Solid Original 
Emery Wheel ·- other kinds imitations and inferior. 
Caution . -Our name is stamped in full on all our best 
Standard Belting, Par-king, and Hose. Buy that only. 
'.rhe best is the cheape::H). New York Belting and Pack
ing CompanY, :-37 and 3$ Park Row. N . Y. 

Sheet l\letal Presses. Ferracute Co. , Bridgeton, N. J. 
Nickel Plating.-Sole manufacturers cast nickel an. 

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

"'right's Patent Steam Engine, with automatic cnt. 
off. The best engine made. For prices, address 'Yilliam 
Wright, Manufacturer, Newburgh. N. Y .  

Presses. Dies. and Tools for working Sheet lIfeta! . etc . 
Fruit & other can toolS't Bliss & 'VilIiams. B'klyn. N. Y. 
Bradley's cnshioned helve hammers. See illus. ad. p. 205. 

Fo:saith & Co., lIfanchester, N. H . . & 213 Centre St. , 
N. Y. Bo!t }1'orging )Iachinos, Power Hammers, Comb'd 
Hana E'ire Eng. & Hose Carriages, New & 2d hand Machin
ery. Send stamp for illus. cat. State ju�t what you want. 

Electrical Indicators for giving signal notice of ex
tremes of pressure or temperature. Costs only $20. At
taeh ed to any instrument. T .Shaw. 915 Ridge Ave. Phila. 

Instruction in Steam and Mechanical Engineering. A 
thorough practical education, and a desirable situation 
as soon as competent. can be obtained at the NatioLal 
Institute of Steam Engineering, Bridgeport, Conn. I!'or 
particuJars, send for pamphlet . 

Hydrauli c  Jacks, Presses and Pnmps. Polishing and 
Buffing )Iachinery. Patent Punches, Shears, etc . E.  
Lyon & Co., 470 Grand St., New York. 

Portable Forges, $12. Roberts , 107 Liberty S t . ,  N. Y. 
'relephones repaired, parts of same for sale. Send 

st.amp for Circulars. P. O. Box 205, Jersey City, N. J. 
For Pat. Safety Elevators, Hoisting Engines. Friction 

Clutch Pulleys, Cut-off Coupling, see Frisbie's ad. p. 188. 
lIfaehine Knived for Wood·working Machinery, Book 

Binders, and Paper Mills. Large knife work a specialty. 
Also manufacturers of Soloman's Parallel Vise. Taylor, 
Stiles & Co. , Riegelsville, N. J.  

Special Wood·Working Machinery of every variety. 
Levi Houston, Montgomery, Pa. See ad .  page 173 .  

For lIfill llf�ch'y & lIfill Fnrnishing . s e e  illns . adv. p .l88. 

Mineral Lands Prospccted , Artesian Wells Bor2d, by 
Pa. Diamond Drill Co. Box423. Pottsville. Pa. �ee p. 189. 

Portable Railroads. Sugar lIfills. Horizontal & Beam 
Steam Engines. Atlantic.Steam Engine W'ks,B'klyn,N. Y 

kept at 79 I"iberty St., N. Y. Wm. Sellers & Co . 
Wm. Sellers & Co., Phila., have introdnced a new 

injector, worked Dy a single motion of a lever. 
Ore Breaker, Crusher, ano Pulverizer. Smaller sizes 

run by horse power. See p .20J. '1'otten & Co., Pittsburg. 
For Patent Shapers and Planers, see ills. adv. p. 188. 

JVlr:!lfERALS, ETC.-Spccimens have becn re
ceived from the following correspondents, and 
examined,  with the results stated : 

W. B. lIf. - 1 .  Argillaceous lime carbonate. 2. Cal
citc. 3. Ce]estite, contains about 50 per cent of strontiu. 
4. Fluorspar in quartz. 5. Hematite. -P. H. S . -An 
impure kaolin; it would hardly pay to work.-F. B. lIfc. 
-It iR nlagnetic iron sand mixed with menacconitc, or 
titaniferous iron and quartz sand ; no chromium prcFl� 
ent.-C. M.-It is a fine siliciolls clay, it might be Ufle
fnl for Borne polishing purposes alld in the mannfac· 
tnre of certain kinds of pottery, but i t  would hardl y  
bear transportation East . -T. S .  S.-It is an argillo·sili
cions lime carbow:J.te, possibly a good cement stone. 
It might repay an analysis .-J. B. C.-It is quartz. 

COMMUNICATIONS RECEIVED. 
On Sun Sl'ot.s. By A. E.  H. 
On Uniformity of Gange. By J .  R. 
On a New Ellipsograph . By D. N. G. 
On Filing . By R. G. 

[OFFICIAL . J 

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

Letters Patent 01" tile United States ",ere 
Granted in tile 'Veek Endinl:: 

March 2, 1 880, 

Furnace grate , A. Kohlhofer . . . . . . . . . . . . . . . . . . . . . . . .  225 , 146 & H. \Y arth . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  225 .031 
Fuse, electric. n. J. bmith . . . . . . . . . . . . . . .. . . . . . . . . . .  225,173 Thill conpling, W. Harder . . . . . . .. . . . . . . . . . . . . . . . . . .  225,011 

Gas lighting device, electric, H. F. Packard . . . . . . . . 225,071 Ticket, railway, A. B. Groff . . . . . . . . . . . . . . . . . . . . . . . . .  225,009 

Gate. J. '1'. & O. G. 'Yagers . . . . . . . . . . . . . . . . . . . . . . . . . . 225.086 Tobacco curing furnace. J . C. Millner (r) . . . .. .  . . . 9,108 

Grain hinder. S. D .  JJocke (r) . . . . . . . . . . . . . . . . . . . .  ' .  9,102 Tobacco, machine for pressing and cutting plug, 
Grain binder, C. B. Withington . . . . . . . . . . . . . . . . . . . . .  225 ,195 i L. W. Spencer .... . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  225,174 
Grain separator, magnetiC, Thayer & Cook . . . . . . . . 225.029 Tooth extractor, W. Cunnington . . . . . . . . . . . . . . . . . . .  225.110 

Grate front. H. D. Pursell .. . . . . . . . . . . . . . . . . . . . . . . . . 225,074 Traction engine, C. G. Cooper . . . . . . . . . . . . . . . . . . . . .  225,050 

Grinding mill , J . •  J. Faulkner . . . . . . . . . .. . . . . . . .. . . .  225,118 'rube forming machine. L. S. White . . . . . . . . . . . . . . .  2Z5 03,'; 

Grinding mill, S. C. Schofield (r) . . . . . . . ....... . . . . . . 9 ,109 Type writing machine, F . Sholes . . . . . . . . . . . . . . . . . . . 225.078 

Grist mill alarm attaehment, W . H. Hottel. .  . . . . .  225,136 Vapor burner, F . A. Lyman .. . . .. . . . ... . . . . . . . . . ... 225,067 
Gun, ma.gazine, A. Burgess . . . .. . .. . . .. . . . . . . . . . . . .  224,994 Varnish, lacquer, etc., apparatus for bailing, J . 
Harness loop press, .J .  L. Barkley . . . . . . . . . . . . . . . . . 224,983 Werner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225,002 

Harrow, J. H. Barley . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 225,042 Vl'se and fiower pot suspender, C. B. Pettengill . . .  225,020 

Harrow and roller, combined, Ring & Mooney . . 225,024 Vegetable cutter. J. De Frain . . . . . . . . . . . . . . . . . . . . . . . 225.114 

Harvester, Kromer & Rinkleff . . . .. . . . . . . . . . . . . . . . .  225,064 Vehicle dash fastening attacbment, G. M. Peters. 2'25.0 19  

Hat and other head covering, reverSible, L. Vehicle foot rai!, W.  F. Black . . . . . . . . . . . . . . . . . . . . . .  225 .097 
Girbardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22".120 Vehicle spring, :: . B. Whitcomb . . . . . . . . . . . . . . . . . . .. 225,087 

Hat tip, J . Bigelow . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . .  225,096 VelOCipede. C .  Hammelmann .. . . . . . . . . . . . . . . . . . . . . .. 225,010 

Hedge fence layer, F. Poole . . . . . . . . . . . . . . . . . . . . . . . 225,073 Wagon body corner iron, J. Gorham . . . . . . . . . . . . . .  225,052 

H oe and rake, !. A. Murchison . . . . . . . . . . . . . . . . . . . . .  225,157 Wagon bral{e, P. Jarvis. . . .  . . . . .  . .  . . . . . . . . . . . . . 225,139 

Hog cholera compound, W. Benton . . . . . . . . . . . . . .  224,989 Washing machine, Headen & Spainhower . . . . . . . . .  225, 127 

Hoop machine, barrel, G. A. Raupp ... . . . . . . . . . . . . 225.0i5 Water, etc., apparatus for purifying. A.R.Lendner 225,01 4 

Horses, safety appliance for releasing, B. Ir .  'Veather strip, J .  T. 'Vestbrook . . . . . . . . . . . . . . . . . . . . . 225,033 

Strange... . .  . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  225.179 'Yells, apparatus for flooding oil, H. R. Davis . . . . .  225, 1 11 

Hose pipe noule. Alderson & Loftus . . . . . . . . . . . . . . 225,092 Whip and rein holder, combined. G. D. Anderson 224.982 

Hose reel, B . F .  Stoner .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  225,081 Window netting, C . T . Phelan . . . . . . . . . . . . . . . . . . . . . 225,021 

Hot air register, E. A. Tuttle . . . . . . . . . . . . . .  225,08'3, 225,084: "Trench, H. P .  Hood . . . ... . . . . . . . . .. . . . . . . . . . . . . . .  225 135 
Hot air register, S. Tuttle, Jr . . . . . . . . . . . . . . . . . . . . . 225,085 Yarn, apparatus for detecting knots in, R. Alioth 225,089 

Ice, apparatus for makinl(, A. J. Zilker ... . . . . .. . .. 225,037 Yoke, neck, H. Jacobs .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225,058 

Ironing board clamp, E. W. Warren . . . . . . . . . .. . . . . . 225,187 Yoke center swivel , neck, J. Jacobs . . . . . . . . . . . . . . .  225.059 

Ironing machine, M. Steinbock . . . . . . • . • . . . . . . . . . . . .  225,176 
Ironinl( table, S . S. Case . . . . . . . . . . . . . . . . . . . . . . . . . .  224.995 DESIGNS. 
Kegs, etc., cover for, A. J. Robinson . . . . . . . . . . . . . . .  225. 1 67 
Knob attachment, W .  n. Gonne (r) . . . . .  . . . . . . . . . . . 9, 101 
I.abel holder, T. B. Bishop . . . .. . . .. . . .  : . . . . . . . . . . . . .  225,045 
Lamp burner, H. W. Hayden .. . . . . . . . . . . . . . . . . . . . . .  225,054 
Liquids from casks, etc., apparatus for drawing. 

E. L. Starck . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225,175 
Lock box cover, W. B . Hamilton . . . . . . . . . . . . . .. .  225.123 
Loom drop box mechanism, J . Doering . . . . . . . . , . . .  225,115 
Matches, shipping package for, O. C. Barber . . . . . . 225,041 

Bracelet, J .  A .  Lieb .... . .. .... . . . . . . . .. ... . . . ....... . .  11 ,664 
Carpet, W . J. Gadsby . . . . . . . ... . . .. . . ........ .  11 ,662, 11,668 
Carpet, T. J. Stearns . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . .  11,66,i 
G1ass vessels, W. R. Warnet' . . . . . . . . . . . . . . . . . . . . . . . . . .  11,667 
Spoon handles, A .  FUrniss . . . . . . . . .  . .  . . . .  " . . . . . . .  11 ,661 
Watch chain attachment, S. R. Mace . . . . . . . . . . . . . 1 1,668 
Watch chain attachment or end piece, E. F. Norte-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 .665 

::\1attrcss frame, woven wire, D. J. Powers (r). . . . .  9 ,105 

Mattresses, tightening device for woven wire, 
D. J . Powers (r) . . . . . .. . . . . .  . . . . . . . . . . . . . . . . . . . . .  9,104 TRADE J\1:ARKS. 

A.;)ID EA.CH BEA.KING THA.'l' DATE. Metal rods, device for cutting off and screw- Cigars, Cigarettes, and chewinl( and smoking to-
threadi.ng, D .  Burin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225,048 1 ba.cco, M. 1 .  Hampton . . . . . . . . . . . . . . . . .. . . . . . . . . .  7$4:3 

"'\Ietal1izing fibrous, cellular, and porous sub- Medicinal preparation, cert.ain. Lanman & Kemp . . . 7,845 
stanct�s, R. Waltz . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  225,1H6 Tobacco, chewing, Allen and Ellis . . . . . . ; . . . . . . . . . . .  7,840 

lThose marked (r) are reissued patents.l 
--------------------------

A complete copy of any patent in the annexed list, in- �ai1 making· machine. N. C. Lewis . . . , . . . . . . . . . . . . .  225,066 Tobacco, manufactured chewing and smoking, 
eluding both the specifications and drawings, or any Navigation, device for slack water, lI . llaupt . . . . .  225.125 Allen & Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,84t , 7.842 

patent issued since 1867 , win be furnished from this office Nut lock, Hackman & Tinsley . . . . . . . . . . . . . . . . . . . . . 22fl,121 ':robaceo. plug chewing, Allen & Ellis . . . . . . . . . . . . . . .  7,8?B 

for one dolla.r. In orderIng please state the number and Nut Jock, T. C. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225,128 Urinary organs, remedy for diseases of the, C .  A .  
Ore feeder. n .  M. Rausom . . . . . . . . . . . . . . . . . . . . . .. . . . . .  225.023 Cook . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 .844 

date of the patent desired, and remit to �lunn & Co., 37 Oyster tongs, W . L. Messick . . . . . . . . . . . . . . . . . . . . . . . .  225, 155 Washing powders, J. Oakley & Co . . . . . . . . . . . . . . . . . . . 7,846 

Park Row, New York city. Package box. G. C. Wenzel . . . . . . . . . . . . . . . . . . . . . . . .  225.189 
Paper bags, machinery for making first folds of 

Air compressor, J. II. Parkinson . . . . . . . . . . . . . . . . . . . 225,lGl satChel-bottom, S. E. Pettee . . . . . . . .. . . . . . . . . . .  225.163 

Air cooling apparatus, \-V. S .  Wi!kinson . . . . . . . . . . . .  225,192 Paper box, 11'. KnobHIoch . . . .. . . . . . . . . . . . . . .  . .. . . '225.013 
Animal trap, W. S. Kisinger . . . . . . . . . . . . . . . . . . . . . . . . .  225.144 i Paper machines, suction or vacuum box for, 
Annunciator, electro-magnetiC, A. Bosch . . . . .. . . 225,099 : Jordan & .'vrarkle . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 225,141 

Axle box. car, C. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224,�86 i Jlaper trimming and sUtting machine, U. Binns . . . 225.04.6 

Axle box. ca.r, Crockett & Barrett . . . . . . . . . . . . . . . . . .  224,997 Pen, marking, J. \V. Stoakes . . . . . . . . . . . . . . .. . . . . . . . 225,118 

Axle box, vehicle, J. W. Trueblood . . . . . . . .. . . . . . . .  225,184 Pianoforte agraffe, E . '1'. tlowlby . . . . . . . . . . . . . . . . . . . 225 ,100 

Axles, ball and socket coup1ing for vehicle, J . Pianoforte and organ, combined, J. T. Wright . . :Z25.0IJO 
Sinnamon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225,027 Pianoforte tuning pin loclr, L. 'V. Norcross . . . . . .  225.017 

Balance wheel connecting device, B. Merritt . . . . .  22,1'),068 Pile, tubular, J .  Johnson . . . . . . . . . . . . . . . . . . . . . . . .  225.061 

Bedstead. invalid, C. M. Campbell . . . . . . . . . . . . . . . .. 225,106 Pistol rest, I. Kinney . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 2'25,062 

Berth, pendulum, F .  Gardner . . . . . . . . . . . . . . . . . . . . . . . 225,006 Planter and cultivator, combined, J. Boeso'1 . . . . . . :. 24,988 

Binder, temporary, A� D. Hoffman . . . . ... . . . . .. . . . .  225,012 Planter, seed, A. B. Pierson . . . . . . . . . . . . . . . . . . . . . . . .  225,022 
Blind, window, J. M .  Farrier . . ... . . . . . . . .. . . . . . . . . 225,117 PlOW, J .  G. Gross . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . 225,053 
Boiler furnace, W. M. Fisber . . . . . . . . . . . . . . . . . ... ... . 225,051 Plow. H. Sattler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225,0i7 

Boot and shoe counter brace, J. G. WhIttier . . . . . .  225,201 Plow and colter, swivel, J. P. Holley . . . . . . . . . . . . . . .  225.134 

Boot, plowman's, S . Brown . . . . . . . . . . . . . . . . . . . . . . . . . 225,103 Plow attachment, B. L. Sims .. . . . . . . . . . . .. . . . . . . . . . 2'25,079 

English Patents Issued to Alilerieans. 
}'rom February 27 to Mal'ch 2, inc�usive . 

Boots and shoes, manuf. of , E. S. Pratt, Chicago, I l l .  
Elevators for buildings, B .  Slusser et at. , Sidney, O. 
Electric dynamo Inachine, C. F. Brush, Cleveland, O .  
Engine governors, �. E . Nash , Westerly, R .  I .  
Explosives, J .  Pattison, Nevada City. Cal. 
]fur�3:Ce for boilers, F . W . Brainerd, Freeport, 111. 
GalvaniC battery, H .  E .  Hunter, Hinsdale, )J. E .  
Knife polishing machine, W. S .  Guinness, N. Y .  c ty. 
Pens , fountain. A. l\1. 8utherland et al. , Brooklyn, N. Y .  
Pumps, G. H. Felt . New York City. 
Rolling machine, G. Parr, Buffalo, N. Y . 
Shea,ring textile fabrics, apparatuR for, D. C. Summer 

et al. , Millbury, Mass. 
Sugar moulding apparatus, C. H. Hersey et ai., Roston, 

Mass. 
Boots and shoes, making rubber, G. M. Allerton . .  2'25,091 Plow, sulky, �'. C. Bryan . . . . . . . . . . . . . . . . . .. .. . . . . . 225.1 05 Stave ma,chlne, E. & B. Holmes, Buffalo, N. Y.  
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220 Jcitutif i c  �uttricau. 
" B L A K E 'S C H A L L E N C E " R O C K  B R E A K E R  .. 

Patented November 18, 1 1S79. 
Insi fle PaU'P� eacb insertion .. ..  - 1 5 cents a Ii  ne . 
Back Page, each in sf"rti on .. .. ..  � 1 .00 a l iue.  

Ir'or Maca(lam Road making, Ballasttng of U.aih·oads, Crushing Ol'CS, use o f  I.t'Oll FUl'nace�, 
etc. Rapidly superseding our older styles of Blake Crusher on account of its. 8Uper!0.r strength, effic1-
ency, and simplicity. Adopted by important Railway and Mining CorporatlODs, CItIes, and Towns. 
]'irst Class Medal of Superiority awarded by American Institute, (About eil'bt wonis to a line.) 

Engrqvinqs may heaa ariTert136rnents at the sanLe Tide 
per tine, by measurement, as the letter pres". Adver
tisements r;lust be recei"ed at publication oillce as early 
as Thursiay lnurninq fa appea?' in ne;-J._�t issue. 

BLAKE CR US.HEl{, CO., Sole Makers, New Haven, COUll.  

SPY GLASSES, 
FIELD GLASSES 
M ICROSCOPES, 

iT 'l.'be publishers of tbis pH per guarantee to adver- IN THE MAT'rER OF 
tisers a circulation of not leHs than 5O,OUO copies every _ 
weekly issue . 'T H E  

PE�
r��X�lI!�l!d�rt!!!�!�1L i HAMIL TON TOOL COl 

1 8 8 0  1880 
IIAMILT O�, ON'I'. 

JAM ES  W. QUEEN  & CO . ,  
924 C H E STNUT !"iT.,  PHILAD EJ,PHL\.. PA. 

TE N D ERS 
will be  received by  tbe undersigned up  to  the 

3 1 st DA¥ OF MA RCH, I SSO, Catalogues sent on application. 
for the estate and stock of the above named insolvents, Part 1 .-11Iarb elnatical Instrulnents. 
comprising ; l'art 2.-0ptical Instrunlcnts. 

ADV AN'.r AGES. }:�i� i:='1:ii��l�'h���r
n
lj,paratus. Lightness combined with Requires less repairs. bl Real Estate and Fixed �lachinery, Including ___________ . ____________ _____________ __ strength. Outs grass more smoot y. about 17.1 acres of land, with extensive brick Runs m ure easily. Less liable to obstruction. d f a  b ·ld· tb 3- H P AN EASILY MADE SMALL, STRONG, \ViIJ cut longer grass. Easily adjl,Jsted. �rne �nd.
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���AerDs, driilrgg AND CHEAP BOILER, for. little Steamboats. By II .  K. Is more durable. No springs. Almost noiseless. machines. and an the plant and e9uipment Stroud. With an engraving. This excellent little boiler Every Mower warranted. o r  a first-cJass machine shop-origInal cost, is made of wrought iron mercury flasks, which may be 

L LO Y D, Ii! U .' P LE E & lV A. IATO N , St�gkoogf n�';;c'h���e'1r��ii;, · �aniiiactuieii ·and 
$49,560 17 I readHi' obtai�ed;feadY for 'tl.tf: Seve¥l1.as�s. fre �cr'twed 

PIIIIJ A D E IJPIIJA. : in process of manufacture ; wrought and I t��� f�;:��a�
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U NET'!' 
cal'lt iron and general stores . . . .  . . . . . .  . . . .  10,027 30 Sharpie yacht Mannelita. Length of boat. 16 ft, 5 in.; 

THE EAR.--BY OHAS. H.  B R . , Patterns, costing over $12,000, but valued at . . � ti,200 00 beam, 4 ft. 6 in. ; propeller, 16 incbes diameter. For I :M.D.  A valuable paper, giving a report of foul' caseR, ' Bills and Accounts receIvable, $4 ,957.28, but further description of boiler, boat, and engine. with 
among many others. in which is shown the beneficial I estin ated at . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  700 00 method of securing the propeller shaft in stern post, see 
eff,�ct deriv3d from the prolonged and uninterruI,ted : ---� SCIENTIFIC Al\JEHICA N SUPPT;E:'IIENT, No. 182. Price 
wearing of cotton pellets as artIfIcial drum-heads, and I $66,437 4:7 i lO_cents. To be had at this office and of all newsdealers. 
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ali newsdealers. ' working machinery, locomotives, and iron bridgeR. I position made, at leRs price per pound than bOU can make --. - ---------- , - - a 1· ---C---l"-l- ' --- I The works are m c10se proximity to the passenger ' ��.���e�o�:�ci��t 
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�� �!�t U U U � :  Offers will be received for the estate en bloc, or for the COPYg'ram Ink. THE COPYGRAM CO., 104 Duane St., 

For Dining Room and Lunch Basket. Bymail, 10c. ; 12 for real estate and fixed machinery �eparately. _N_e_w 
__ 

Y_o_rk 
__ 
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________________________________ __ $ l .  ,\ ddress O . .J.,\L llrock, Monroeton, Bradford Co., Pa. Stock sheet can be seen, and all information ottaine(l , 
l{AILROAD IHON FOR SALE. --ABOUT , by applying on tbe premises. . 

four miles of Flat. Rails, 28 and 33 lb. weight, for horRe I • N.B.-;Any m�chines finished or in course of com-ltrue- , 
nl.iLoart use ; also ,  T�rn rl'ables )j-'rogs, etc. I t1On, WIll be dlsposed of by private sa:e at moderate 

J£D vVlN S. BROWN , 176 l\iain St., Paterson, N. J . I prices. 
- -- - I ,!'HOMAS W A VELL, 

"lATCH BO X :MAC HINE FOR SALE. : ASSigneE'. 
� ew. Practical. and can be seen at work. Either patent ' 
or machine. or both. will be sold. 

�nRHl STE
V]j]�.�:�::e;s;�;::;���::·� STEAM PUMPS. T(mGH1�NED G L AS-S SLEEPEHS. BY 

.Tu dsou' s Patent. H E N RY R. WORTH I NGTO N.. U. Wood, C.E. A p"per read before tbe Iron and Steel MOdel makers, jewelers, Institute of JoJiverpoo l ,  in regard to the recent novel ap-and metal workers gen- 231) nroad,vay, N . Y. �3 'Vatel' St., Bosto n.  plication of toughened glaRE to sleepers and chain'! for erally, find 1.his tool of 709 Market :St., �l. Loui�, Ilio. railways and tramways ; dE'scribin;; the method of toughgreat value. Prices re- 'l1HE WOWfHI-;.:rGTOX PUMPIXG ]]?\TOINES ]j'OH. 'V A �r l� H. ening and moulding the materlal 1·or s,uch purposes, and duced, Send for. illus- : WORKS-Comp�:)Und, CondenRing or Non-Condensing. giving the results of tests applied to the gla8s sleepers to trated catalogue of Plan- i Used in over 100 Water-\Vorks �tations. ascertain their transverse resistance. Illustrated with 
�ri:r't�h��. 
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a�si : 'VORTHI�GTON STEAM PUMPS of all sizes and for an �i��i;;��Nc £f}��n:��� �8I���tls�
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il11� Ratchet Drills. etc. Man- i purposes. office and from an newsdealers . 

()�b
tu

��8T,���S
i
i11H),� i Prices below those of any - -------

co., Kingston, Mass. 
th 

. THE DINGEE 8£ CONARD CO'S 
A HORIZONTAL STEAM ENGiNE FO R 0 er steam pump In BEAUTIFUL EVER-BLOOMING 
Sale, eacb witb 7 x 12, 8 x 12 , 9 x I2 cyl1nder ; all in perfect the market R 0 S E S order : governors. heaters, and pumps attached. and with • 
or wit��1�il�i��i8.1�E!;:701Ac?x����iCh St. , New York. W ��_E_R_M_ETE�� . OIL l\IK'l'�:RS. ' . 

[APRIL 3,  1 880. 

r Iron Sheaves, Phosphor-Bronze � i PULLEY BLOCKS, 6 
, i PEN���t�
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i:ro;;Sh;�RKS, . , . 
Lock Box 99, LOCKPORT. N. Y. 
OOMPARATIVE VALUE OF GAS AND 
COAL.-By Geo. S. Dwight. An interesting paper, giving some curious specuJations about the wastes of coal due 
to the extravagant methods now in vogue in aJl civilized 
centers in obtaining the thermal effects of this fuel ; 
showing how a reformation of so glaring an evil may be 
effected, and how the losses may be reduced ; and point
ing ou� the advantages to be derived from the use of 
water-gas, which the author believes is destined to be
come the " fuel of the future." Contained in SCliC.:\"
TIFIC AMERICAN SUPPLE1H��NT, No. 21 6. Price 10 
cents. To be had at this office and from all newsdealers. 
The same number contains a valuable article on the 
H Heating Power of Coal Gas,'! by Dr. Wro. Wallace. 

A MANUFAOTURER WANTED TO 
make Seixas' Patent Weighted Horse Shoe, as described 
in this journal Feb. 14tb. Address 

J. S. BHOWN, Galveston, Texa •. --------------------------
'.rHE STRONG
est, most com
plete, and reliable 
of Engines and 
Boilers. Special 
sizes, 4 to 40 H. P. 
Otbers on appll
c.p.t i o n .  A l s o  

: k�\�r��
ss

angt:� 
chinery genera]
ly. Geo W. Ti1l't. 
Sons & Co., Buffa" 
lo, N. Y. 

It Takes Like Wildfire ! 
Has only to be seen to be appreeirttpd. Every one who has used 

it unanimous in their OpiHioll tha t  it is the 1I�ost u'(Jnderlflt inlJen� 
tion 01 the age ! One trial s uflicient to firmly establish i ts merits 
in the goodopiniou of its Uiier. All are delighted with the 

Ladies' Favorite Washing Machine 
P R I C E  O N LY 60 C E N TS. 

This 1.-lachine is entirely new, ha"in� just  been int.roduced, but 
80 well has it already taken, that it bill.,; fair to supersede the use of 
all others. Its points of superiority over all other machines now in 

s���n�t�. ��e ���:�f:i! ��i�Sh ?tO���;
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it can Iwc'omplish, and the extremely low pdee at which it is sold. 
Made of hard wood, and substautially put together, it is warranted 
to last for years without getting out of repair. It is emphatically 
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two can with any other, and with less exertion. It does away 
with hand rubbing ; it prevents deformed joints, broken nails and 
blistered hand,,; ; it saves the clothes ; it saves in wringing ;  it ean 
be used in any tub, and any la'ly or child can work it with ease, 
wUhont in}ltl'!/ to the '!nost delicate. /tall ds. ·We are now sending 
out hundreds of these .Machines daily , and are constantly receiving 
expressions ofsatisfactioh from all sides. Reader, send for one ; it 
costs but atrifie, and will pay for itself twice o o e1· in amonth's time. 
We will send The Ladies' Favorite 'Vu.�Jlin2" Mnehlne. 
securely packed in a strong box. to any addres8 i n  the United States, 
all charges prepaid, for only dO cents, (postage stamps taken ,) or 
two Machines to one address for $1.00. Who eyer heard of such !.to 
ehance ?-a jir"t.class Washing Machine for 60 cents l "'Trite a' 
once and csca1;le the rush. ,Ve expect to 8e1110,00001' these Machinee 
in a month. All orders promptly filled in turn. Agents wante(j 
cIJerY1JJhfwe_Circu]ar and Tf'rIIlSfree. Send direct to the .MauufltC .. 
turcr's Agents, �lOonE & WILSON, 245 Uroadway, �t:w York. 

CAVEA'I'S, COPYR I GHTS, L A BEL 
R EGISTBA 'J'ION, E .· C .  

Messrs. Munn & Co., in connection with the publicaMAGNETIC REACTIONS . --B Y  '!'HEO . PROGRESS OF INDUSTRIA.L OHEMIS-
du Moncel. An interesting and instructive paper, by THY.-By J. W. Mallet. 'rhe latest and most approved one of the most eminent of French electricians, demon- processes. and the latest experimental results In the strating that the effects of magnetism, like those of manufactu' e of the follOWIng important commeIcial e:ectricity are of two (lifferent natures, according as products : Niter, Potassium ( hloride, Potassium Sulmagnets act as currents or as charges in the static state. � phate, Potassium Chlorate, Pyro-Chromate, PotaRsiulll 
Static action and dynamic action defined. How static , l:1'erro-cyanide, Potassium Cyanide, Sodium Chloride . 

tion of the SCIENTIFIC AM.ERICAN, continue to examine 
Onr G!''!at i"Pf'cialty is g,.�w'irl{/.and a;"tribu�tbese I Improvements. and to act as Solicitors of Patents for :�r::t�fli�: i��:���Tate ��g��t;�feh:£��air�I :iII ���t Inventors. 
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from reactions exchanged between a magnet and its I nesium Su1phate. Contained in S(,IE�'1'l.1nC A1'IlJi:IUCA� 
armature. Apparatus for showing this. MagnetiRm, I SepPL1�MEX'l" No. � 1 4 .  Price 10 cents. To be had at 
from a static point of view. shown to behave like elec- this offiee and from aH newsdealers. 
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Magnetism. Illustrated with 11 figures. Contained in 
Scn:NTIFIC Al\-Il�RlCA:-.r SUPPLE1\H:NT. No. 217'. Price ; g 
10 cents. To be had at this office and from all news- "' -c dealers. _____ ________________________ -§; � 
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1879. I have a full set of Metal Patterns. Send for circu
Jar. 'N. R. FOX, Grand Rapids, Micb. --- ---- -----------------------

Giles' Sawing Machine 
Sa.wing oft a. Log', 

Ea.sy a.na. Fa.st. 

Our latest improved sawing machine cuts off a 2-foot log in 2 minutes. A $100 PRESENT will be given to two men who can saw as much in the old way, as one man can with this machine. Circulars sent free. Umted States Manufacturing Co" Chicago, Ill. 
CAUTION.- ·We are the first inventors, and own 1 7. dIffere�t saw ll1achlne patents. Any sawing ma� cJ?lne haYIng n;. seB;t for. the operator, or treadles for his feet) IS all. InfrInge�el!t on our patents, and we are prosecutIng all infrIngers. t:3o BEWARE OF WHOM YOU BUY. 
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BOUSE DRAIN S AND THEIR OOMMON 
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Boston, Mass. With 34 illustrations. An Important and 
Valuable Paper., showing the Essential Conditions for 
Efficient House Drainage ; the proper Sizes, forms, and 
best materials for drains ; the evil results of making 
them too large ; the proper inclination for drains j the 
best methods of making tbem tight ; tbe rigbt and tbe 
wrong methods of connecting drains with sewers, with 
engravings . IIow ]eaks in drains occur and how de
tect.ed. Descriptions of the most common defects in 
drains. with engravings. 'Together with many valuable 
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'l'his paper is based on the observations of the author 
during an extended experience in the actual construc
tion of drains and sewers, and presents in concise form 
the latest and best information on the subject Con
tained in Son:;N'IIFIC AMEUICAN S [!PPL1�:MK"\IT, number 
1 79. Price 10 cents. To be bad at tbis office and of 
neWSdealers everywhere. 

WANTED, ONE FOREMAN MACHINIST 
and one Pattern Maker and Draughtsman. Address I. Q. HALTEMAN & CO., Manufacturers of Steam Engines 
and Mill Macbinery, 1611 South 3d Street, St. Lonis, Mo. ----------50 Perfumed Cards, bcst asRortment cvcr ofi'ered, l Oe. 
]'O OT POWER LATHES. SCREW OUT

Agts. Outfit, l O c o  CONN. CARD Co. ,  Northford, Ct. tlng greatly improved. Hand Planers for metal. Small 
. . ________ ,, ___ .. ____ ��tA·wfN'�tac�,i'i-:;:, lrJr Catalogue sent. N. H. 

To Business Men. 
'1'11e value of the SCIENTIFIC AJ\-IERICA N as an adver

tising mcdiulll cannot be overestimated. Its circulation 
Is ten times greater than that of any similar journal 
now published. It goes into all tbe States and Territo
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news
paper. lIe wants circulation .  If it is worth 25 cents per 
line to advertise in a paper of three thousand circula
tion, it Is wortb $4 per line to advertise in one of forty
eigbt thousand. 

The circulation of the SCIEXT·IFIC AMERICAN is guar .. 
anteed to exceed Fn'TY 'l'HOUSAXD every week. 

For advertising rates see top of first column of this 
:!)age, or address 

lUUNN & CO., l'ublishers, 37 PInk Row, New York. 

LIGHT DRAUGHT, FAST, S T E R N  
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an hour. Designed under direction of Col. Jf. W. Farqu-
�,l}�r�: �O:k'I�la��', iN�
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sions, and particulars of vessel, engine, bOiler, and 
wheel, furnished by the author. The serviceable 
character of these boats, t.heir simpl1cir,y of construc
tion, roominess, anc. light draught render them very 
desirable. especially for shallow waters. Contained 
in SCIENTIFIC AMERICAN SUPPLEME�'T No. 1 7 9 .  
Price 1 0  cents. To be bad at tbis office and of all news
dealers. 

FREE Illu.t,.ted CATALOGUE ofl.-Ct. SO N GS Chromos, Watches, Revolvers and 
Novelties. CHEAPEST & largest 

assortment in the U. S. E. F. NASON. 111 Nassau St . .. N. Y. 
W ANTED.-SmalJ Patented Article to manufacture on 
royalty. R. L. BLACK, Box 541, Canton, OWo. 

B I G PAY to sell our Rubber Printing Stamps . Sam
ples free, Taylor Bros. & Co., Cleveland, Q, 

offices. a Splendid Val'ieties, yo1lh' chOice, aH labeled, I In this line of business thev havc had OVER THIRTY �05 �tl $\�o�
O
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st;�ltJr 3gu�°'N�� ! YEARS' EXPERIE"CE, and nnw'have unequall'd faciliti es 
(�uide to Ro�c ()ultul'c-60. pages, elegantly .illus- I for the Prel)aration of Pat.put Dr'lwings Specifications trated-and choose from over Fnre Hundred FInest ' ' ( , , 
�orts. Address and the Prosecution of Applications for Patents in the 

THE DIN GEE & C O NARD CO.. United States, Canada, and FJreign Countries. Messrs. Rose Gl'O" "Crs, West (;rove, Chester Co., Pa. Munn & Co. also attend to the preparation of Cavcats, 
MISOELLANEOUS USEF UL RECIPES. RegiEtration of Labels , Copyrights for Books, Labels, 
A collection of about 40 valuable recipes �)r the House� Reissues, Assignments, and Reports on Infringements 
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t�.:�l�; . Sli'�� of Patents. All business intrusted to them is done 
to make Smooth and Rough Academy Boards .  Fumi- with special care and promptness, on very Inodcrate 
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s, il/�w l��\! ej� lli�: 1i��Ib�� We scnd. free of charge, on application, a pamphlet 

f St · ·  H D':m t C J 'Y I t St ' H containing furthcr information about Patents and how 
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Roach Exterminator. rpo Color Butter. To Remove to procure them; directions concerning Labels, C
°
1>Y-

Stains from Marble. To Remove Mustiness from Casks. rights, Designs, Patents, Appeals, Rei::3snes, Infringe� 
Ii�6Tp�

o
f�����r�:�

c�l X:.riJ�1�rrivo���mX�\fi��1e1!�� : ments, Assignments, Rejccted Case8, Hints on the Sale 

New Colors. Colors from Cocoa. �lethod of Preparing of Patents, etc . 
t�re����'tt� 'l:'�b���/�o�t�{;;�ll�n���!;;Ti�ica 1����: Fo·rei(J"U Patents .-V>.Te also send,/l'ee Of charge, f: 
CAN SUPPLKL\IEKT, No. 1 .'}1) .  The same number contains Synopsis of ]'oreign IJatent Laws. showing the cost  and 
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e
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dIPa!i method of securing pat.ents in all the principal coun

at this oIlice. and from all newsdEalers, tries of the world. American inventors should. bear il\ 
GOLD, SILVER, BRONZE, AND COLORED DIPS 
Solutions. Recipes sent for One Dollar. 

CHEMiST, Box 32, West Cheshire, Conn. 

mind that, as a general rule, any invention that i� valu,· 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 

"W A N TED. I Five patel ts-embracino; Canadian, English , German, 
A competent. and reliable man as .. 'l'ime Keeper " in a ! French, an . l  Belgian-will secure t o  an invelltor the ex� 
�e

e��ra!lii�t
c���16�ggg

�1� �����lln���10�i(r5r� to 400 ! clu�ive mO�lopoly to his discovery among about ONE 
R. W.;  Box 773, :N ew York. HUNDRED AND FIFTY l\IILLIONS of the most intelligent 

----- ------ - , ------------,-- pcople in the wor:d. The facilities of business and E L E e  T R 0 - M A C N E T S ,  ",earn communicalon are sneh that paten�s can be ob
��c��tJ�Dg, � in. d1���tifiNgt�
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l, tained abroad by our citizens almost as easily as at 
_____________________ ' _ ' home. The expense to apply for an English pateut is 
SPERD INDICATOR, POR VES'!' POCKET. 1 $75 ; German, $100 ;  French, $100 ; Belgian, $100; Cana-
New, eleg;�'tNbrrx'Mll'��*tu��u')ftll'tf�G CO., dian, $50. 

... 93 Liberty Street, New York. Copies of I.)atent.9'.�Persons desiring any patent ---------- J U S T  I'-uiiiISlIED, 
is�ued from 1886 to November 26, 18m, can be supplied 

(1880 edition.) with official copIes at reasonable cost, the price de-
Bicknell & Comstock's Spe- pending upon thc extent of drawings and length of 
���iln �����!.l�h'6���ec� specifications . 
great variety of Plans, Ele- Any patent issued since September 11,  1866, at which 
i:i����:r�tci�;:S� (?lu�g�: time the Patent Office commenced printing the draw .. 
es, etc. A desirable book ings and specificati0!ls, IUUY be had by remitting to 
���t���1:f:' b�R�i:�� ��� this office $1. 
8vo volume. cloth. Mailed A copy of the claims of any patent issued since 1836 
��.
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for tbree 3c. stamps. When ordering copies, please to remit for the same 
D��fi��

u
Jl S����d as above, and state name of patentee, title of inven-

Lake Side Cottages, Sao�l�'Jcl tion, and date of patent . 
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igf 2'1 TIT"''i.>';:T';;''i' & COM- A pamphlet, containing fun directions for obtaining 

STOCK, Publisbers, 27 W __ ar_r_e_n 
_____ 

.____________ United States patents Eent frec. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 

BY AD OLPH many engravings and tables important to every patSutro. An interesting address, givlnlltbe history of tbl. 
celebrated mining tunnel, from flo; llloCeption up to the entee and mechanic, anll is a useful hand book of refer .. 
THE SUTRO TUNNEL. 
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n��tja� ence for everybody. Price �� cents, lllailed free. 

construction, the difficulties that have been encount� Addre=-a 
ered, and the obstacles to progress that have been met 
with ; and prefaced by a valuable account of the dis-
�g�7tig�s 
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Contained in SCIENTIFIC AMEH.IC..AX 9UPPLEMENT, No. 
�O;'i. Price 10 cents. �o be bad at this oftiOO aud from all newbdealel'll. • 

MUNN & CO" 
Publishers SUIEN'rIFlC A�!ERICAN, 

37 I'ark R(lw, New York. 
BRANCH OFFICE-Oornet' of }I' and 7th Streets, 

Wa8hington. n. O. 

© 1880 SCIENTIFIC AMERICAN, INC



APRIL 3 ,  1 880.] 
Pounded by Mathew Carey, :I'IlJ5. 

fOR PRACTICAL MEN. 
Our new and enlarged CATALOGUE OF PRACTICAL ANn 

SC II<;:-.rTIFIC BOOKS, 96 pages, 8VO j a Catalogue of Books 
on DYEING, CALICO PIUNTlj\'G ,  Wb;AVl�G. COTTON and 
WOOLl'�N MAXUFACTUHE, 4to ; Catalogue of a choice 
collection of PUACTIC.AL, S C IENTIFIC. and ECONOl\HC 
BOOKS, 4tu : List of Books on 8TI�Al\1 AND THE STEAM: 
R��Ii�t ��

C
��I:��n¥1��ii�E�Yif�����.gi�i!����� 

�.\ LS. S \'RENGTII OF MA'l'EHIALS. CHEMICAL AXALYSlS, 
ASs_,-YING, etc . .  4to ; List of Books on MINIKG, MINI�G 
��(������t��� T S(c;��A tt
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f
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.\IY. BAl\'KS. Po PPLA'l'IO:-J , PAITPERIS.M . and kindred 
subjects ; a Catalogue of recent additions to our stock 
of i-'HACTICAT, SC I EN�'IFH' AND 'l' IWH:":I C'AJ, BOOKS ; 
a-- well as a List of LBADIKG BOOKS on ME'l'AL MI:"IIING, 
M(';TALLUHGY, MINERALOGY, ASSAYING, AND CHEMI .. 
CAT� AXAr�YSlS, sent free to any one who will forward 
his address. 

HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers, and Importers, 

810 WALNUT STltEET, PHILADELPHIA. 

Practical Dran[ht�lll an's Book of 
AND 

INDUS'l'RIAI, DESIGN 

MACHINISTS' & ENGINEERS' 

Dra wing Companion. 

M. YOUNO'S 

GUIDETOHoRSE OWNERS. 
E verythina Abont a Hor .. e Worth Knowinll"' 

There is no one who Owns. Cares for or 'Yorks a Horse, who can afford to be without this 
work. It isjust the handy, complete and Practical Manual that has long been needed by Horse 
Owners. I t is written by a well·kuown Veterinary Surgeon and Horse Dealer of great ex· 
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Jockey-Tr�cks. �'o Malla�e a Horse., To Shoe � Horse. ,To Brea.k .and Traif.1 Horses. . To 
i���inail �ri:ad�h�: !�OJSD�����;S'H��e�r��� is°Wl�����t�

n
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Tamin'g Horses by a New Method. And it tells-How to make a Horse Lie Down.-ro Catch a \Vild Horse.-To Teach 
a Horse to Pace.-To Make a Horse Stand.-To Make a Horse Sit on its Haunches.-To Make a Horse Come Down for 
Mounting.-To Make a Horse Follow you.-To Make a Horse Stand Still without Hitching.-To Break Horses to Ride.-To 
Prel�i! ��a��:bfe��!�H�;;��'ar�I������e� �Wh �i�::����quiring Prompt Attention. and in districts remote from Veterinal'Jl' 
Surgeons, because it enables any one to Dodor their Own Ho'::,ses. It gives the Best Rules for Telling the Age ofa Horse. with a 
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AGENTS WANTED to canvass for this Valuable Book. It outsells all others. Sample Copy and Terms 
to Agents sent by mail, post-paid, tor 25 cents. Addre::.s, ll'I. YOUNG, 1"3 Greenwich 8t., Ne,y .. York. 

A New Spinning Band. 

:E» .A TEIN 'I' 

Steam Hoistin[ Machines .  
Four Sizes---4 t o  1 0  Horse Power . 

The Four Horse Power win raise 
1 ,200 lb . 150 ft . per minute. Other 
sizes in proportion. 

NOBLE &. HALL ,  
____________________________ �_���_A_. _ 

LOOSE  PULLEYS .  
Self-lubricating, best in market. Send for circular and 
price list to W. OESTERLEIN, 13 Home St .. Cincinnati, O .  

RO'''BOTT01U ' S  l'A TE:"<'1' D (} U B I,E l,OOPED 
S ['I N N I N G  BA N n . Suitable for all kinds of  Spin
ning and Doubling Frames for "V\'Toolen, Worst.ed, Cotton. 

ForII?-ing. a Complete Course of. 
Mechan ical, UWil,¥�;b;;.ft�rs���g��S��j,��ted��u:isl�t��dK:��� EngIneerIng. and ArchItectural Drawmg. From th� avoids the annoyance of IJint. Price, fifty cents per Fl'e;tch . of M. Arm�ngaud the elder, Professor 9£ I pound, deJivered at the mill. Sample orders solicited. DeSIgn In ConservatOlre of Arts and Industry, ParIS, I State kind of machinery diameter of Driving Cylinder �J?d. MM .. Armengaud . the younger, and �morou:;, I �nd actual lAngth required when in operation. ' 

(�Ivii EngIneers. ReWrItten an.d arranged WIth addI- !S'l'() ()D A RD , liO V E ltING & (�O., Sole A gents, 

THE FORSTE R-FIR 

tI,?nal matter and dates, selectlOns from and examples . No. 1 0 111ilk �tl'eet Boston llIass. of the most useful and generally employed mechanism ! . __ _ _ _  . � ___ ._ ' _-'-' ____ _ 

MIN HOLD AND SILVER 
AMALG-AMATING CO:\1 P'Y 
of Norristown. Pa., will grant 
state rights or licenses on 
easy terms. This s y s t em  
works u p  t o  assay, and re� of the day. By Will'am J ohnson, Assoc , lnst . C. E. 50 M tt G Id Fi l S 11 R ft k C d 1 0  Illustrated by fifty folio steel plates and fifty wood : 0 0, 0 ,  ora , cro , � now a e ar s, C. 

cuts. A new edition, 4to . . . . . . . . . . . . .  : . . . . . . . .  . . . .  $10 ' Agts. Samples, l Oco Stevens Bros. , Northford, Ct. _-1�!=::���
covers the mercury rapidly. 
Apply as above. 

Amon,,; the contents are : Linear Drawing, Definitions, ___________________________________________ _ 
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Parabolas, and Volutes. Rules and Practical Data. 
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lf�i:: cg:��:� ROCK BREAKERS & ORE CRUSHERS. 

(THE " BLAKE " �TYLE.) 
This machine has for twenty years stood the TEST, and found to be the best one made for 

breaking all kinds of hard and brittle substances, such as ORl<�S, 9UAH'1'Z, E"\I I�RY, etc. , etc . . 
Mr. S. L. Mar�den, for the past twenty years 'connected with the manufacture of thIS 
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lN'D llIACHINE CO.,  Manufrs., Ansonia, Conn. 

ing t;ections, with appl!cations. Conventional Colors, 
Composition or Mixture of Colors. Continuation of the 
Study of IJrojections-Use of Sections-details of ma
chinery. Simple applications spindles. shafts, coup
lings. w00den patterns. Method of constructing a 
wooden model or pattern of a coupling. Elementary 
a
J?F��a

t
��,

n
1�,:R��i�0��

d
l;.;_�

ct
¥i�

l
v����"ENT OF �UH_ I NF.W F LOR A L  A UTOGRA P H  A T,B UlU. 

]'AOES. \VI'l'H ApPLIC'ATIO)J"s.-The Intersection of Cyl- I Illustrated with Birds Scrolls, Ferns, Flowers, etc. (48 
inders .and C®nes. The Delineation and Development PageR). ('overs and edges elegantly Gildfld ; also 47 

WESTON DYNAMO ·ElECTRW MACHINE CO 
uf HelIces, Screws, and Serpentines. Application of the splect quotations, all for 15c. j including Outfit, 75 styles Machines for Electro-p1atit:lf, l1Jlectrotyping, Electric 
helix-the constrnction of a staircase. �rhe Intersection Photograph and ViSiting Cards)� 25c., post-paid (stamps Light, etc. In addition to testImonials in our Catalogue 
of Surfaces-appUcations to stop cocks. Rules and Prac- taken). Agents wanted. Lt. W. BOCJ<MSDES, of Jan . 1, we beg to refer to the following houses : 
tical Data. West Haven, Conn. )-IERIDF:NBRIT AN�IA Co.; RUSSELL & ERWIN M'F'G Co.: 

THE ::-;TUDY AND CO�STRtTCTIO� OF TOOTHV,D RI�}<;D & BARTON ; HALL, EI/fON & Co. ;  HICHARDSON, 
GEAR  �Involute, cycloin, and epicycloid. Involute, I ROYKTO:--l & Co i 'Vl\I. H. JACKSON & Co . ;  STANLEY 
Cycloid. External, epicycloid, described by a circle ro11- ! WOHKSj ROGI';RS CUTLERY Co. ;  CHAS. ROGERS BROS.j 
ing about a fixed circle inside of it. Internal epicycloid. . EDWARD MILLER CO. ;  MITCHELL, VA�'C�� & Co . ;  NOR-
Delineation of a rack and pinion in gear. Gearing of a WALK LOCK Co . ;  HAYDE�, GERI1: & UO . j  DOMI�S'l'IC 
worm with a worm wheel . Cylindrical or Spur Gearing. S I�WING.MACHI.N I�: CO j EBERHARD FABER ;  Jos. DIXON 
Practical de ineation of a couple of Spur wheels. The CRUCIBLE CO . ;  MUMFORD & HANSOY j FAGAN & SON, 
Delineation and Construction of Wooden PatternA for and over 700 others. Outfits for NlCKI�L, SILVER, 
Toothed Wheels . Rules and Practical Data. BRO:"llZE, Plating. etc. 'I'he two highest CmNTlCNNIAL 

CONTIKU�-\TION OF THE STUDY OF TOOTHED GEAR.- A'YARDS, and the CE�v'l'E�NIAL GOLD Ml�DAL Of Ameri .. 
nesign for a pair of bevel wheels in gear. Construction can Institute, and Paris, 1878. Prices frOID $125 to 
of wooden 

f
atterns for a pair of bevel wbeels . Invulute $,,00. New Catalogue will be out in June. 
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-F":Ll·;ME�'l'.AUY PR1NCIPLES OF SHADOWS.-Rhadows of Prisms, Pyramids, and Cylinders. Principles of Shading. Continuation of the Study of Shadows. Tuscan Order . Hules and practical data. 
ApPLICA'l'ION Ol!� SHADO·WS TO TOOTHED GEAR.A pplication of ShadowA to Screws. Application of Shadow to a Boiler and its Furnace. Shading in Black -Shading in Colors. 
'l'RE CV'l'TDJG- AND SHAPING OF MASONHY.-Rules and Practical Data . Remarks on .Machine Tools. THE S'l'UDY ,OF MACHINl'iUY AND SKETCHI:"IIQ .�Ya,� 

n��t�f�?
at

��Ylt:t 
c
���h�����

s 
k:ft��e 

Sk
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ig�rle�r Water whee!s. C�nstruction and Setting up of water wheels. DelIneatIOn of water wheels, Design of a water wheel . Sketch of a water wheel. Overshot water wheels, Water Pumps j Steam :Motors ; High-pressure expansive steam engine. Details of Construction ; Movc

��ed
n��r��t\�� -?}��:�bution and Expansion Valves j Rules 

OnLIQUE PROJECTIONS. 
I>ARALLEL PEHSPECTIVliJ. 

ca���:�1t�����lf��h;�Eb
e
;n�����

y 
B
r
��grJ:fo'n ��� mill. Representation of the mill in perspective. EXAMPJ,E6 OF FINISHED DRAWINGS ()F MACnr�ERY. 

� ':rhe above or any of our Books sent by mail free of postage, at the publication price. ' 
HENRY CARNY BAIRD & CO. , Industrial Publishers, Booksellers, and Importers 810 Walnut Street, Philadelphia. ' 

C O N D IT, HANSON  & VAN WI N KL E  
80leAgents .NEW.ARK,N.J. ' . 

New York Office, 92 and 94 I,iberty St. 

Pond's Tools, 
Eneine Latbe ... Plant:rs, Drills, &c. 

DAVID W. POND ,  Worcester, Mass. 
THE H OLLY SYSTEM F O R  HEATING . CORRUGATED A N D  CRIJ)I,PEI) ,  IR?N 
citie" and V!lIageH, under tbe Rol!y Patents, is In prac. : r.g,()���gngs:'"��ofs,����re�: twal operatI,?n In f?any places. J:i or economy, c9m�ort, I Doors, Cornices, Skylights, Bridges, al?-d convenIence. ]S  sU}Jeri�r to any other prU;lCIPle' l 

etc. MOSELEY IRON BRIDGE LICenses granted to corpc;>rat�on� for .t.he use at' thIS �ys- AND ROO�-' CO., 5 Dey Street, tem. Rolly Steam Combmat n Co., Lim. , Lockport, N . Y. ; New York. 

RUBBER BACK SQUARE PACKING. 
BEST IN T H E  WORLD. 

. For Pack i n g  til e Piston Ho(ls and Valve St.e m s  of Steam Engines and Pump •• 
represents ' ��rt of the packing which, when in use, is in contact with the Piston ROd. 

A the elastic back, which keeps the part B against the rod with sufficient pressure to be steam.tight, and yet 
cre

�
�
�fs

b
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i
:!��'in 1engtbs of about 20 feet, and of all sizes from }.{ to 2 inches square. 

JOHN H. CHEEVER, Treas. NJ<;W YORK BELTING It PACKING CO. , 37 & 38 Park Row, New York. 

Elegant A utogral.h A lbulD gilt covers, 48 
pages ,  illustrated with birds, scrolls, etc .. in colors, 

and 47 Select Quotations, 15c. A gents' Outfit for Cards 
(over 60 samples), 1 Oc. DAVIDS & Co., Northford, Ct. 

Bookwalter En�ine. 
Compact, Substantial, Econom
ical, and easily managed ; guar
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, inclmling Gov
ernor, Pump, etc., at the low 
f
ri
i'f0

0
1S�J POWER . . . . . . . $240 00 

4,. "  . . . .  . . . . . .  280 00 
6� . . . . . . . .  370 00 
raT' Put on cars [tt Springfield, O. 

JAMES LEFFEL & CO. , 
Springfield, Ohio. 

______ �_o_r 110 Liberty St., New York. 

" RELIABLE " 
Engines a complete success. 
Prices still 40 per cent. below 
those of other makers. Un-
ti�a

a
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n
Wt:i���¥;�

c
� 

$250 for 10 R. P., to $400 for 30 
II. P. A ll complete, with Hov
ernor, Pump, and Heater. 

Address, for circular. 
HEA I, n, SIS C O  & CO . .  

Baldwinsville,  N .  Y .  

THE DRIVEN WELL. 
Town and County privileges for making D riven 

Wells and selling Licenses under the established 
Alu erican Ilri vf!ll Well Patent, leased by the year 
to responsible parties, by 

W M .  D. A N D R E W S  &. B R O . ,  23<1 BROA nWAY, NEW YORK . 

2 2 1 

M A C H I N I S T S '  T O O L S .  
NEW AND IMPROVED P ATTER.N8. 

Send for new Illustrated catalogue. 
Lathes,  Planers , Drills ,  &0. 

N E W  HAVEN ilI A N U FA C'.' U IU N G  co., �ew H aven, Conn. --------
�HEPA ltn'S CEI,EBRA'I' E D  

HO Screw C il lt i n lr  Foot La th e ,  
Foot and Power Lathes, Drill Presses, Scrolls, Circular and Band Saws, Saw A ttachIllents, Chucks, Mandrels, 'l'wist 
�:l!1�g��

g
gf ��'lWt�

rs
fo�

t
�initee��s 

f
g� artisans. 

H. I . . SII E I' ARn & CO .. 331, 333, 335. & 337 West Front Street, 
Cincinnati, O h i o. 

Wood-Working 

-------- -- ----

Machinery, 

No Sawtlust ! No Planin[! 
Thin lumber, 1-16 to 72 inch thick. cut and seasoned by our recently patented machines, equal if not superior to 

;rtdil�:S
e
�e:fu�tf;����o��g�, t��

n
d
g
b;t��\�;':::i �a��� facturers in the country, and giving entire �atisfaction. In addition to our specialty , our usual complete stOCl:: of !'awed Hardwood, I.-umber, and Veneers, figured and plam, Burls, etc. 

GEO. W. R E A l)  & CO., 

1 86 to 200 Lewis Street, New Vorl,.  

ROOTS' NEW IRON BLOWER. 

BLAST. 
IRON REVOL VERS, PERFECTLY 8A LANCED 

IS S IMPLER, AND HAS 
FEWER PARTS THAN ANY OTHER BLOWER. 

P. H. & F. M. ROOTS, Manufrs, 
CONNERSVILLE,  IND. 

S.  S TOWNSEND Ge� Agt \ 6 Cortlandt St. , } 
• " . ., I 8 Dey Street, NEW WM. COOK E, Seiling Agt., 6 Cortlandt Street, YORK. 

JAS. BEGGS & CO.,  Sell ing Agts. , 8 Dey Street, 

� SEND FOR PRICED CATALOG U E. 
-------------_ . _---

SWEEPST AKES, ELLIS 
Patent Journal Box. The best Planer and Matcher ever 
��Pl!'�rn�

n
fJ 2�ni.

n
wr:lg,

e
6 

6 
it;;: ilti�:,' �����t �'.� ���: : 

$350. Beading, Arbor, and Head, extra, $20. �ash. Door, 
and Rlind Machinery a specialty. Send for descriptive 
catalogue to Rowley & Hermance, Williamsport, Pa. 50 'pin.a.4, Chromo. Lily, Lace, Marble, etc . ,  Card .. , 

m case, I Oc. GLOBE CARD Co. , Northford, Ct. 

WAN TED. 
Master Mechanic for Steel Rolling Mill. Must be a firot
class l1Jngineer and Roll lrurner, and competent to super
intend all sUll M achinery, steady and industrious, with 
good recommendations. Position permanent, with good 
pay. Address " MANAGER," Box 773. New York. 

SPARE TH�; ClW'f08 A8D SAVE THE (;O�T. 
Driven or Tube Wells 
furnished to large Consumers of Croton and Ridgewood 
Water. WM. D, ANDREWS & BRO. , 235 Broadway, N.Y., 
wbocontrol the patentforGreen'sAmerican Driven Well. 

THE No. 3 

Eureka Band Saw 
has advantages over any other manu
factured. Is first-class in all respects, 
��:��'d

a
u�r1;��b��apt��

o 
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n
�:rf�ry 

Moulding Machines, and a large va
riety of ,,-ood Working Machinery. 
For particulars, address 

FRA X K  & C O . ,  
B u ffalo,  N .  Y. 

PORTABLE AND STATIONARY BN· 
gmes and Boilers, 2}--;! to 15 H. P. Heturn Flue Beiler, 
large tire box, no 8parks. Do not fail to send for circular 

AIR COMPRESSORS.' 
THE NORW AI,K  IRON WORKS CO.,  

SOUTH N OltWALK, C O N N .  

$ 7 7 7 A YEA R and expenses to agents. Outfit Free. 50 Chromo, Tortoise Shell, 'upid. Motto. Floral Cards, Address P. O. VICKERY, August!', '}laine. lOco Outfit, I Oc. HALL BROS. , Northford, Ct. 
to SKINNER & WOOD, Erie, Pa . 

P
hotogl.aPb Vi"itill� Card... Circulars and 60 
Samples for l Oco SEAVY BROS. , Northford, Ct. 

�TOI-I: N  R.W"HITLEY "-� cn. 
Ruropean Representatives of  American Houses. with 
�"""'irst-class Agents in the principal industrial and a.gricul� 
tural centers and cities in Europe. London, 7 Poultry, 
E. C. Paris. 8 PJac9 Vendome. Terms on applicatiun. 
�hi�P:S,"��go

E
riif.hase Paris goo.ds on commission at 

Furnace Hoist. 

, E L E V AT O R S. 
' ���cf�it�� 

O
�t���s,

ti
ljfy�:�t��

er
ln� 

Belt Power for Passenc-ers and 
Freight. Iron Furnace Lifts, Port
able j, oists . STOKES & PARRISH, 

30th and Chestnut_ 8t., Phila, Pa. 

S TEAM P U M P S �  
FOR EVERY DUTY. 

VALLEY MACHINE CO. ,  
EASTH A M PTO N ,  M ASS . 

Steam Fitters ' & P lumbers' Supp l ies. 
STURTEVANTS' FAN BL()·WER�. 

ALBERT BRIDGES, 46 Cortlandt Street, New York. 

B. W. PAYNE & SONS, CORNING, N. Y. 
EST.a.:nLI8EIED 1R40r 

Patent Spark-Arresting E n
gines,mounted and on skids. Vertical Engines with wro't 
boilers. Eurek!1 Safety pow· 
ers with Sectional hoilers
ean't be exploded. All 

Automatic Cut-Offs. 
1 5 0  to $ 2 , 0 0 0 .  
f o r  Circular. State wher_e_:\,ou_saw tllis. 

© 1880 SCIENTIFIC AMERICAN, INC
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l o" , . l e  l'a�e����!�t������� (.eut� a line. I Goar MOlfiill[-withont Pattorns-i------- '1'�(��:!p�!tl'!O�r���.ii;le ,  'THF� TAN ITE CO . ,  
warm. good looking, and tho- S TROUDSB URG, FA. 

Back Page, each i-"�erti on - - - ,!!,1 .0U a line. I Scott's Gear Moulding Machines 
rfC���ryW���1t�

o
dO

f
t�h��e':::��: E M E R Y  W H E E LS A N D  C R I N D E R S. ::\1iners, and all classes of labor- IJONDON-9. St. Andrews st., Holborn Viaduct, E. C. (About eIght words to a lIne.) , 

Mnqrayinqs may head adver tisements at the same r-ate 
I AIR COMPRESSORS & ROCK DR- ILLS 

ers .  Send stamp for circular LIVERPOOL-42 The '1'emple, Dale "t. and price list. I _________________ ,-___ _ per tzne, by measurement, as the letter press. Adver- • 
tisements must be received at publication office as eaTly 
U8 Thur8da� mominq t� appeaT in next i8sue. DELAMATER IRON WORKS 

CHA ... W. COPELA NH, ' 
122 Hummer St. , Boston, Mass. . R OCK D R I LL ING MACH I N ES 

� The pubhshers of thIS pap(�r guarantee to advcr- , ���1:�; 
:;'
i
i���ation of not less than 50,000 copies every Boiler Makers, Engine Builders, - ----- -- ---- ----- -- - ---- - and Founders, 

GENU I N E  BABBITT M ETAL ,  FOOT OF W. 1 3th ST. , North River, NEW YORK. 
Fine Brass and Composition UastillgS, 

E. STE 8 BINS U'F'G CO. , SPIUNGIULD , BlASS. 

A
()OLU M B I A  BI() I' ()LE . 
A practical road machine. Indorsetl " by the medical profession as t

. 

h� most , healthful of outdoor sports. :--- end a 
cent stamp for 24 page catalogue, with 

_ price list and full information, or 10 
cents for catalo�ue and copy of '1' he 
T�icyclin{1 World. 

THE POPE lU'F'G CO., 
89 Summer Street, Boston, Mass. 

E S T A H I. I l'S H E D  l S 4 1 .  

Address JOHN A .  ROEBLING':-:' �O:J"�.  Manufactur
ers, Trenton, N. J . , or 117 Liberty :o::treet, New York . 

\\ heels and Rope for conveying power long distances .  
Send for circular. 

H A RTFO R D  

STEAM B O I L E R  
Inspeotion & Insuranoe 

C O M PA N Y .  
W. B .  FRANKLIN, V .  P I·Cs' t .  J. IlI. ALLEN, Prcs' t .  

J .  n .  PIERCE, Sce 'y .  
-;::;::::::::;;::;;:;;;::::::::;.;:::=:-------�TR-E -

Eclipse Engine 

A N D  
AIR COMPRESSORS.  MANUFACTURED BY .BUR LEICHRoCKDRllL C O .  

SEND rOR PAMPHLET.  FITCH B URG MASS. 

M i l l  Stones and Corn M i l l s .  
Ch\��s�r;!�k���

r
M�\

l
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Gearing specially adapted to �'lour Mills .  Send for catalogue. 
J. '1'. NOYE & SON, llulfalo, N. Y. 50 Chromo, Glass, Scroll. Wreath, and Lace Cards, 

1 0 e .  Try us. CHROMO CARD Co. ,  Northford. Ct. 

$1 TOWN SHIP RIGH'rS. $1 
THE  B EST LUBRICANT KNOWN . 
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equal to 3 gallons of the best sperrrl oIT By its use the 
cutting and heat1n� of journals and dripping of oil is 
avoided. This is the report of the Board of U . �. Navy 

B OYLE ICE MACHINE C O . ,  
1 0  N. J .. fIiwson t'it., Chicago, Ill. I The best Ice and Refrigerating: .\Iachines of aU slzes and I for all purposes guaranteed. ::Send for Circular. -- I 

Furnishes steam power for all 
Agricultural purposes, Dl'"i1)inq 
Saw ]l<[ills, and for every use 
where �a first-class and eco
nomical .Engine is required . r 

E�if�nc���:f�� {�s��� 
i
�'urden Iron 'Yorks, Albany, and 

Renssel aer Iron and St.eel Co. ana Orr's Paper )/[ilJs, of 
rrroy, .N. Y.; Garner Cotton 1\Ili118 .  Cohoes, X. Y. ;  Cambria 
fron and Steel Works. of .Tohnstown, Pa .. and Manufac
turers, Steamboat and Railroad Companies in all parts 
of the counh'y. 

Grea!"e for Hot Roll s anll Refined Cylinder Tallow. 
Send for 11 5 lb. can of our new Black Lead Grease, and 

our Hew ;:':quirt Can. Price �3. AgentR wanted. 
HOLI.AND & 'l'HOMP80N. 

:Manufadurers of Navy Lubricant and Oline Compound, 
and Grea�e and Oil Cups, 217 River St. , Troy, N. Y. 

T E L  E P H 0 N E �?�:�3.lo_ ?�t�d ' 
Circulars free. HOLCOMB & Co., Mallet Creek, Ohio, 

THo ONLY pERfECT [,.ir PJR IS E 
POR1J1.EkLOW:RHA NO 

MFG. B Y �
BUFFALO FORGE ca 

B UFFA L O, N. Y. 
WllJf.9B OIHOUI.AR&PRlCE. LIST. ----------- --------

��o'�,;�cJ.i:-/g�;ec\��: THE p r e TE'l' 
with Rafety Lock At- A RTIFI C L U ,  I C}� COM P A N Y ,  Limitetl ,  
��7�hlB:��.:;!a��¥�1�i���: Ice Machines t o  make from 20 pounds per hour t o  W tons 
ments. This Inst-rument per day, at 36 Cortlandt. St., New YOrk�������� �3. r��jrit1�rr�r"il1t�Fi: The New York Ice Mach ine Company , cerns employing night 21 COUU'l'LA :'\])T STRl�ET. ROOlU 54. ��1���t;E: fjl�lu�l1iu", J�o"Y P ressure llinar.V A lJ8orption �ysteln. 

P. O. Box 2875. 212 Iiroadway, New York. Advantagc� o, er otber lUuebilles. -- ------.------- Makes 25 per cent. more Ice. Uses only 7.i water of con-
S};CO�D-H \NJ) E� GIN.; AN\) 80IL};R I,'OR S i t E. I r4e�g����. �\'r��'1;';.'l��ri��.'e��; le':::,

u
�
e
o��i;J��:iili� 

��;J���¥�����d:��t��� g;U;;J�: �iJc�e���' �i����re�: i ble. No action on Metals. Easy Attendance. 
12 inch stroke. together with a 2O-horse horizontal tUhu- --=:;;;;;;.;;;;;.:=----;:;SnUPPLIES F ROM 
�:;:-d�����e��t

h
p��b� 

us
��lf

n
s�il

n ��g��� r�:;N��,g ���;: HYDRAN�[1 PRESSURE steam and water pipes, steam gauge, grate bars. blow-off the cheapest power known. 

���';��d,fi[::.�i�l:;i�g 8�������� 
aI, '76. }{efer to .... \0. 'i', issue of 
'77, No. 14, issue of )7t:, of SCI-
1-:4"'1'IPIC A.\JEHTCAN, for Edi
torml illUstrations .  

l) H I L  & CO. ,  Waynesboro. Franklin Co., Pa. 
\Vhen you write please name this paper. 

BOILER COVERINGS. 
Plastic Cement and Hair Felt,-with or without the 

Patent " A I R S P A C  E ' , Method. 

ASBE�n'OS M A T ERIA LS. 
����
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���r�.

e �t��� tifAl�l�J �:li����tth�b
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40 John Street, and Foot of E. 9th Street, New York. 

TR IUMPH 
MI DDLI NGS M I LL. 

Under Runner, Iron Frame. 
Mills changed from old to new process. 
WILCOX, SHINK(,}; It nIILLER, 

llIiIl Furnishers, 
P I T '1' S H U R G H , P A .  

Established in 1848. pipe, and flue cleaner for $ROO cash, which is only half Invaluable for b l o w i n g  
the original cost. :i�'i<\1tY & CO" West Troy, N. Y. ��Wgg 0g:�

ses, 
rs���':i� B E A T TV PIANO 

MacJiines in Household..�. NEW ORliAX S  1.3 Stops, :I set Golden 'l o n gucl Re�ul:!, 5 (let tj .  � 

ROOFI NC. 
For steep or flat roofs . Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 

T. NEW, 32 John Street, New York . 

JVorkin g llfodels 
And Experimental Machinery, Metal or Wood, made to 
order by J_ .'. WERXER, 62 Centre St" N. Y. 

" BUCKEYE " 
LAWN MOWER.  

The lightest and easiest run .. 
ning MOWEn ever made. 

S'rHTCTLY FlitST CLASS. 
:U A S T, F O O �  & C O., 

Springfield, Ohio. 
Send for catalogue. ------------- -----

The Asbestos Packing CO . ,  
lIliners and nIauufactul'crs of Asbestos, 

B O S T O N', :LVL .A. S S . ,  
OFFER FOR SALE : 

PATEN'I'ED ASHES'l'Ot'i ROPE PACKING, 
" LOOSE .. 

JOURNAL .. 
WICK 
JUILL BOARD, 

SHEA'1'IIING- PAPER, 
FLOORING FELT. 
CLOTH. 

Turning L a t h  e s ,  Scron Knee Swells, Walll u t Case, warnt'd G } cals, Stool & Book $98_ ' 
Saws, Grindstones, Coffee New Pianus, 8143 to $26&. II@"'.Newspapersent Free. 
lUlls. Rausage Machines, . ..a.d.dl·eBIL Dan t e  I F . Beatty, Wash i n gton, New JerJi(j1 • .6 

!�'j,1s, (k�:;a1�:s: ��.
ct'i� I --

needs little room, no firing SA LESMEN $12 5 �iI,��.:'\l1A���ijEC"lPGeAnR·eS· up, fuel, ashes, repairs, en- !;A::\lPLES FREE. 
gineer. explosion. or delay. WA NTED Send 3c .  STA)1P to 
no pxtra inSllrance, no coal lnsure anawer. S. FOSTER & CO •• CU1ClllWloU, 0. 
bills. Is noiseless, neat , 
compact. steady ; will work tii.,"" .......... �ii'ioI.�1iiIii at any pressure of water 
above 15 lb.; at 40 lb. pres-

1.I�II"iiW".a./,�&I.:r� :��:��� i;���S: ��'8
e
h'�r�� 

power. Prices from $15 to $250. Send for circular to 
'I'HE BACKUS WATER MOTOR CO., Newark, N. J. 

BI�!!'S' 
LIQUID  PAINTS 
are strictly pure linseed-oil paints of a higher grade 
than have ever before been manufactured for structural 
purposes. 

P'" A saving of 25 to 33 per cent. of customary outlays 
can be effected lJy the nse of these paints. Samples of 
sixteen newest shades for dwellings sent free by mail. 

a:.-Y Be sure and get the gel1/uine, which are manufac
tured only by 

H. W. JOHNS M'F'G CO. , 
S" Maiden Lane, New York. 

�ole llIanufaetul'Cl'S of (�en uine ASRE!STOS 
ROOFING, HOII,ER COVERINGS, &c. 

� Descriptive Price Lists free by Inail. 

INVALID ROLLING CHAIR. 
(RECLI N I NC) 

.l Prloele.fi boon 
those who 

unable 
Ho� A. lL .�,o�,o�'. l� 
�i �ih:;!d use Send for Circular to CHAIR CO., New Haven. 

F R I E D M A N N ' S  I' A T E N T 

D a. :D1p e r  B. e g 'U. 1 a.'t o r .  
Superior in every respect to all other regulators. The great-

:��f�:I��.VjI� ��a�i���e ���tl:;��!:� P:�8��;!� 8jfi��. ���!:: 
logue sent on application. We bet it up and guarantee per-
formance. Price, '75.00. 

AMERICAN STEAM APPLIANCE CO. _ 
18-& 15 Park Row( SOLE MANUFACTURB1'S. NEW YonI{'. 

O PEN HACK PRESSE ... 
STILES & PARKER PRESS CO., Middletown, Ct. 

PERFECT 
NEWSPAPER FILE 

MUNN & CO., 
Publishers SCIE�TIFIC AMERICAN ------------
An engine that works without 
Boller. Always ready to be started 
and

S'X�'1i;� �(5t�(�lt('ii7
er. 

CONVENIEN CEo 
Burns common Gas and Air. No 
steam, no coal, no ashes, no fires\ 

bm'l7lf!.iii)jl����77m, l�m�:t��rat��d:��� insurance. 

IEJECTORS 
'1'HE NEW OTTO SILE l'i 'l' GAS E � GINE. 
R���,\�f�fz:;
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�CHlnIM & CO., 3045 Chestnut Street, Phila., Pa. 
H .  S. lUuuning & Co., 111 Liberty St., N. Y., Agents. 

L a t h es ,  P l a n e rs ,  S h a pe rs 
Drills, Bolt and Gear Cutters, Milling Machines. Special ' Machinery. E. GOUL!) & EBERHARDT, Newark, N. J. 

P O R T L A N D  C E M E N T , 
From the best IJondon Manufacturers. 

K .  B .  & S .  A N D  B U R H A M  C E M E N T S .  
For sale by JAMES BRAND, 85 Beekman �t" NewYork. 

The Rodier Patent Sill[le Iron Plane. 
Made of exf,ra quality Iron. A practical labor saving tool. Cuts against the grain equally as well as with it. Can be adjusted instantlv to cut a coarse or fine shaving, and excels any double 

�l't,fi��MIb"o:,
r
i\-��f��I:���Z��, {v�rltl�l'a."t1t;'.?-

Are the cheapest and most effective maChines 
in the market for 

Elevatiu[ Water and Conveyin[ LiQuids 
from ;\1 ines, Quarries, Ponds, Rivers, Wells, Wheel Pits ; for use in R. R. Water StatiollR. _Factories. etc. They are spl endidly adapt.ed for conveying l iquids in Brew .. eries, D :sti l l eries. Sugar Refineries, Paper Mills, Tanneries, Chemical "Vorks, etc. Send for inus. catalogue to 

N A T IIAN &; DREI'FU!ii. 
NEW YORK. 

BARN �S' PATENT FOO T  
POWER MACH I N ERY.  

CIRCULAR SAWS, SCROLL 
SAWS, LATHES, FORMERS, MOR
TISERS, TENON ERR, &c., for actual 
workshop business. 

COMPLETJj� OU'l'FITS for Mechanics 
and Amateurs. 

MACHINES_. ox TRIAl, IF DE-
S:rRED. . . Say where you read this, and send for Descriptive Catalogue and Price List. W. l!'. & JOH��c1<�O';.��'lll . ------'------- ----_ .. _- -_.-

Pyrometers. ���ns�h;t��n
:§la�t"'Wlp�f 

Boiler Flues, Superheated steam, Oil Rtills, etc. ' 
HENRY W. BULKLEY, Sole Manufacturer, 

149 Broadway, N. Y. 

IMPLEMENTS, MACHINERY, ETC. 
Catalogues, prices. and Agency terms solicited. Unex
ceptional references. OSKAR NETZLER, Agent In 
Brisbane, Queensland, Australia. ----------------
T

he Famous 1 ij Puzzle hy mall 15c. Agts. Wanted. 
Stamps taken. Dunbar & Mitchell, Bristol, Conn. 

The attention of Architects, Engineers, and Builders 
Is called to thVTilt'il'ilWkiH.rii�8�,:

rOUght 
It is believed that, were owners fully aware of the small ditference in cost which now exists between iron and wood. the former, in many cases, would be adopted, thereby savin� inswrance and avoiding all risk of vnter-

r;:n�����o��1r:,�
i
���gi�t�'d

e
�geA��h'I�ct����i���rt and Builders, on application. 

'rhe Eastlake Clothes Stick. Bauder's Pat .. March. 1879. 
Saves both time and labor, while the operator rec€:ives 
no scalds . .Novel in construction. perfect in operatioll& 
Sells everywhere. Price 25 cts. _ ( 'osts about 2 ets.
profits, 1.�OO per cent. Rights, good for 16 years, for sale. I Price for any rl'ownship. One Dollar j any County, lfive 

i Dollars, or l ease of any county. one year, for One Dollar, i including a splendid sample. prepaid in each case. Ad
, dress BA UDER & CO., Birmingham, Erie Co., Ohio. 

W M .  A. HARJU,,", 
PROVIDENCE, R .  I. (PARR STREET), 

Six minutes walk \Vest from station . 
Original and Only builder of the 

H A IUnS-COHL l�S ENU INE 
WitII Harris' l�atented Ilnprovements, 

from 10 to 1,000 H. P. 

OF THE 

$dtutific �ttttdntu 
FOR 1 880. 

The )Iost Popular Scientific Paper iu the '\V orld. 

VOLUME XLII. NEW SERIES. 
Only $3.20 a Yeal', inchuling postage. Weekly. 

52 Numbers a Year. 

Tllis widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six. 
teen pages ot useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam :Machinery. 
New Inventions, Novelties in _Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi .. 
tecture, Agriculture, Hort1culture, Natural History, etc. 

All Classes of Reailers find in THE SCIENTIFIC 
AMERICAN a popular reswme of the best scientific in .. 
formation of the day j and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
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