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HOW GREAT INVENTIONS ARE MADE. I withdraw my mind from any subject in which it has ence 

There is a very prevalent notion that an inventor is a I become interested until its general bearings , at least, are 
tinkering fellow, an uneasy sort of mechanic who is always 'I fully ascertained. I always mature in my mind tbe general 
experimenting, cutting, and trying, with a vague expecta· , plan of an invention before attempting to execute it, resort­
tion of some day hitting upon something novel and possibly ing occasionally to sketcbes on paper for the more intricate 
u&eful. Doubtless there are in ahnost every community men parts. In building a machine a draughtsman prepures the 
who waste their time and means in brainless labor of that working drawing from sketches furnished by me, which in­
character, would·be inventors, who, having no clean cut or dicate in figures the proportion of the parts, I never making 
well considered purpose in view, are ever busy at nothing, anything with my own hands. I do not Uke even drawing 
making a show of invention without ever inventing any· to a scale." 
tbing. But such men are no more worthy of thc name of Inventors less favored by nature with tbe power of close 
inventor than the corner loafer who wrangles over the affairs and long continued mental concentration whicb Mr. Bige­
of local politics is wortby of the name of statesman. low was blessed with, or laeking the vividness and accu-

The real inventor is a man of an entirely different type. racy of his conceptions and the strength of memory whicb 
He knows precisely what he is drivfng at, and very frequent- enabled him to hold fast the mental image of a complicated 
ly his invention is entirely thought out before the first stroke machine which his imagination had put together, may have 
is made to put it upon paper or to shape it in a more mate- to resort sooner to the pencil sketch or the material model. 
rial form. "'Vhen you strike a difficulty, what do you do ?" But these are apt to become distractions rather than aids, 
was asked of an inventor whose fame is world wide for hi� and the young inventor sbould study to do without �them as 
many achievements in overcoming alleged impossibilities. long as possible. The mo'ment the inventor materializos an 
"I sit down and think," was the sufficient reply. idea his power over it is so far lessened. If the material 

The capacity to think is the inventor's first and most es- form is not just what it should be to suit the ultimate com­
sential endowment, and no amount of tinkering, however bination it is far harder to recast it, in the third stage of in· 
patient and mechanically skillful, can ever take its place. A vention as described by Mr. Bigelow, than it would be if 
striking example of the true inventor's ability to think cre- preserved as a purely mental conception. 
atively is furnished in the inventions of the late Erastus .B.  Of course to the man who has creative mental power, a 
Bigelow. He was not a mechanic, he had no praetice in the hand skilled in the arts of drawing and mechanical construc­
use of tools, he could not even handle a pencil with skill and tion may be, and if propcrly exercised will be, a desirable 
facility. His inventions were made in the rece8ses of his adjunct in  the art of invention ; butit is not an essential fac­
brain, where the complicated machinery of each was created, tor, for many successful inventors have been, like Mr. Bige· 
thought out in detail, before any attempt was made to give low, unable tG give their new conceptions material embodi­
it material embodiment. To a writer in the last issue of the ment ; and where manual skill furnishes a too ready incentive 
Bulletin of the National Association of Wool Manufacturers, to the overhasty materialization of crude ideas, it is an accom­
Mr. Bigelow said that his most recent carpet loom-one upon plishment which the genuine iIwentor can w ell afford to dis· 
wbich seventy-two yards of Brussels carpet have been woven pense with. 
by one girl in ten hours-was completely worked out in his 
mind and mapped upon his brain, not in bis study or factory, 
but in tbe railroad cars while making his last visit in Europe. 
After sating his mind and eyes with foreign sights and 
scenery, an irresistible fit of invention came over him. He· 
tiring within him.self, the machine soon assumed in his mind 
complete form in every part and detaiL Sbowing a rough 
sketch of the invention, the only drawing of it that had been 
made, Mr. Bigelow said : ,. All I have now to do is to direct 
a draughtsman to work in the detaIls." Subsequently the 
narrator saw the draughtsman in the inventor's study , under 
his direction, at work upon the drawings from which the 
machine was to be constructed. The inventor, copying from 
the plans imprinted on his brain, dictated to the draughts­
mall (who acted as a mere pantograph) every line, circle, and 
curve which was to be transferred to the paper, giving its 

exact place, length, and dimensions. The result was a work· 
ing drawing, from which alone the machi nists were able to 
construct a perfect machine , working without experim ent 
or adjustment exactly as it was contrived by the inventor. 

The difference between the working of a mind like lUr. 
Bigelow's and that of an inferior inventor is one of degree, 
not of ki nd. The same kind of thinking is done with more 
or less thoroughness by every true inventor And those who 
stop short in their creative thinking and begi n to materialize 
their invention too soon only multiply their chances for 
going wrong, increase their labor needlessly, and demonstrate 
their incapacity to r each the higher levels of the art of in­
vention. To begin to build when the object is but vaguely 
apprehended is to invite confusion and failure by turning 
the mind off from the highway of invention to the bewilder­
ing by·paths of unintelligent experimentation. 

In that wide field of invention in which the self· imposed 
task of the worker is to accomplish a new result by a wise 
choice and combination of known means, the rules to be fol­
lowed are admirably set forth in Mr. Bigelow's descri ption 
of the working  of his own mind in developing the inventions 
for which he is so honorably known. Speaking upon this 
point he said : 

.. My first step toward an invention has always been to get 
a clear idea of the object aimed at. I learn its requirements 
as a whole, and also as composed of separate parts. If, for 
example, tbat object be the weaving of coach lace, I ascer­
tain tbe character of the several motions required, and the 
relation� these must sustain to each other in order to effect 
the combined result ; secondly, I devise means to produce 
those motions ; and thirdly, I combine those means and reo 
duce them to a state of harmonious co-operation. To carry 
an invention through the first and second stages is eompara­
tively easy : the first is simply an ,investigation of facts ; the 
second, so far as I can trace the operations of my own mind , 
comes through the exercise of the imagination. I am never 
at a loss for means in' the sense above explained. On the 
contrary, my chief difficulty is to select from the variety 
always at command those which are most appropriate. To 
make this choice of elementary means and to combine them 
in unity and harmony-to conduct, tbat is, an invention 
through its last practical stages-constitutes the chief 
labor. . 

"In making this choice of elementary parts one must 
reason from what is known to what is not so-keeping in 
mind, at the same time, the necessary combinations, examin­
ing each element, not only in reference to its 'peculiar func­
tion, but to its fitness also for becoming a part of the whole. 
Each device mnst be thus examined and re·examined until 
harmony and unity are fully established. I find no difficulty 
in effecting that concentration of thought which is so neees· 
sary in pursuits like mine. Indeed it is not easy for me to 

.. '.," 
THE IMPOLICY OF ANTI·PATENT COllU3INATIONS. 

The report of the Executive Committee of the Western 
Railroad Association for 1879 sets off with the following : 

"Duties oj Members.-The members of the association can 
not be too frequently or too forcibly reminded of their duties 
in the association, which consist, chiefly : 

"I. In introducing no new device, process, or appliance, 
and to make no change in those now in use, witbout sub· 
mitting the same for an opinion as to what and how many 
patent or patents the same is subject to ; and 

.. II. The entertaining, much less the settling, of no patent 
claim without an investigation thereof by the association ; 
and never, except in extraordinary cases, settling any such 
claim contrary to the ad vice received. " 

When the National Association o f  Wool Manufacturers 
was founded, an especial object of many of its prominent 
promoters was a combination to resist certain patents which 
were supposed to bear heavily upon wool manufacturers. 
Against this course the first president, Erastus B. Bigelow, 
took the high ground that the association had better work 
to do. He said that if the association should attempt to in· 
quire into the validity of patents they would be liable to the 
imputation of combining to defeat inventors. They had no 
power to decide questions of  patent rights; and if  they were 
to go into any court as a body in opposition to any patent, 
they would only invite defeat through the prejudice wbich 
such a combination would excite. He begged t be associa· 
tion not to weaken its influence by going before the publio 
with any object which public opinion would not regard as 
perfectly legitimate; and his wisdom carried the associated 
wool manufacturers with him, and decided their future 
policy. 

We are confident that the association has not regretted its 
diversion from what at first seemed to many its pri mary pur· 
pose, and we have never heard that the wool manufacturing 
interest has grievonsly suffered at the hands of the numerous 
inventors who have so largely revolutionized the work of 
the woolen trade. 

The Western Railway Association have undertaken to do 
what the wool manufacturers wisely saw to be impolitic, 
and the peculiar relations subsisting between railway cor­
poration s and the public are such as to make it vastly more 
impolitic on their part to combine for anti· patent purposes. 
The manufacturers of wool had received no favors at the 
hands of the general public, and their work was strictly 
private in character. Not so the work of the railway com­
panies. They have received large grants of land and other 
valmible franchises from the public, not fol' the enrichment 
of their stockholders, but for the public good. They are 
�ommon carriers, and in view of the conditions under which 
they come into existence, the community lias a right to 
insist that the carriage of persons, property, and mails by 
them shall not be needlessly delayed or rendered need­
lessly hazardous. 

Should an association of wool manufacturers decline to 
give place in their factories to an improved loom, they 
would be foolish, but, being under no obligation to the 
public, they would not be amenable to that public for their 
folly. For railway companies to combine to prevent the 
adoption, say, of an improved brake, is a very different 
matter ; and the associated railway compaI\ies cannot afford 
even to be suspected of such action. As a natural effect of 
their unwisdom in this respect, we see before Congre�s a 
bill to compel railways to adopt and use improvements cal­
culated to increase the safety of passengers and mails. The 
railway managers say that this iB an unwarrantable and an 
unjust invasion Qf their rights; but that is a question for 
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the courts to decide, should the proposed bill be passed by: on the part of the Post Office for an ad inte rim itljunction I Kind Words Crom Chicago. 

Congress. . to restrain the English Telephone Company and the Edi- i Our n ewspaper contemporaries are constantly saying good 
Right or wrong the attempt by Congress to compel rail- son Telephone Company from discharging the functions for I words for the SCIENTIFIC AMEIUCAN and our other publica­

ways, as General Banks' bill reads, to "put into actual an d which they were called into existence . After some discus- , tion s. We are not unmindful of such courtesies, although we 
continual use such inventions and improvements as shall, sion it was arranged that an injunction should n.ot be seldom occupy space in these columns for giving them expres 
upon t.horough trial tests, actually contribute to the com- taken, but that the defendant companies were to keep cer- sion; but the following from the Chicag0 Journal of Oom 

fort, security, and safety of per�ons being transported as tain accounts until the hearing and final decision of thfl case. me rce is so well put, w e  beg the indulgence of our readers 
passengers," and tend to prevent delays in the transmissi on The argument on behalf of the Post'Office is that telephones for giving it place: 
of mails, etc . ,  may be taken as a natural and inevitable re· are telegraphs within the meaning of the act by which the " The SCIENTIFIC AMERICAN is one of the really standard 
suIt of the attempt on the part of the associated railways to latter in ventions were committed to the charge of the Post publications of the day. Established in 1845, it has now 
refer all action' w ith reference to improvements to an outside . Office Department, and the Attorney General represented it reached the thirty-fifth year of its publication. The success 
and irresponsible organization. And as the people of the I to be a serious grievance that the government, after speuding of this publication has been something remarkable, and its 
Uuited i::ltates are more numerous and more powerful than millions on telegraphs, now found their monopoly interfered circulation is now fifty thousand copies weekly. It is a paper 
any possible association of rail way officials, it is the reverse with by telephones, which he submitted were practically the that ought to find its way into every workshop in the land, 
of politic on the part of the latter to provoke a conflict which same inven tion. It is reported, although this part of the without a single exception. It is in valuable to the mechanic, 
can only result in their overwhelming defeat. question was not mentioned during the hearing, the Post artisan, and inventor, and the wide field it covers makes it 

��------- 4' • • .. . Office officials hope to be able to compel the telephone com- alike invaluable to those interested in purely scientific and 
THE WESTERN RAILWAY ASSOCIATION AND THE panies to take <wI. licellses from the Postmaster General and chemical pursuits. Its handsome pages-and accurate illus-

PATENT LAWS. pay royalties for carrying on their business. The trial of the trations of new inventions, machinery, workshops, and 
Speaking of the failure of their efforts to secure the pass- case is set down for an early day in February. sketches in natural history are all in entire keeping with the 

age of the bill to effect a general amendment of the patent ------ .. ,.,.. ��---�-- active spirit of this progres sive age, and there are, indeed, 
laws last winter, the executive committee of the Western THE OWNER OF THE CAPE OF GOOD HOPE AND HIS . . few pUblications more deserving of a piace in the homes of 
Railroad Association say, in their report for thc year just OSTRICH FARM. our land. The SUPPLEMENT-which is a distinct paper from 
closed: Mr. McKellar, who was most kindly hospitable, has an the SCIENTIFIC AMERICAN-contains sixteen octavo pages, 

" For many reasons, but principally on account of the ostrich farm, but his flock of birds was not very large at the with handsome cover, uniform in size with the SCIENTIFIC 

success which has of late attended the work of the associa- time of our visit , he having had bad luck at first in breeding. AMERICAN. This is really a royal issue, and while the price 
tion in contesting unjust claims, and in settling just ones He owns the actual Cape of Good Hope and a long stretch of the SCIENTIFIC AMERICAN is placed at $3.20 per year, or 
equitably, your committee has made no special efforts in. of the moorland adj oining, and has thrown a wire fence right $1. 60 for six months, the SUPPLEMENT is placed at $5. 00 per 
this direction during the present Congress." across the peninsula, so as to give his ostriches the run of a year, postage paid, to subscribers. Money could not be more 

American inven tors will be pleased to see this frank large tract, stretching righ t down to the cape itself. One judiciously expended than by subscribing for these publica­
admission by the association that for all legitimate purposes old hen ostrich was a pet about the house, hut used to do sad tions." 
the patent laws are adequate as they stand. No fuller jus/ifi- damage in the farm yard eating the young goslings, swallow-
cation could be asked for the position taken by the friends of lowing them like oysters. 
inventors during the contest i n  the last Congress, namely, that It was amusing to go with Mr. McKellar into one of his 
the general invasion of the constitutional rights of inventors breeding paddocks; here a pair of ostriches were brooding on 
proposed in the Association's bill (S. 300), was as unnecessarv a nest of eggs, dividing, as usual, the labor between them. 
as its object was unjust. Now, having admitted th�t The cock was very savage and attacked all intruders, so 
the present laws are sufficient to enable them to contest suc- his master had a long pole with a fork at the end of it, and 
cessfully unjust claims, and to settle just ones equitably- when the ostrich ran at the party he caught its neck in the 
certainly all that any association can reasoqably ask-it is to fork. The ostrich was excessively enraged, but soon had 
be hoped that the Western Railway Association will have to give in. 
the grace to cease to whine'about the alleged oppressions of A kick trom an ostrich is well known as very dangerous. 
patentees, and refrain from further attempts to have the The only thing to do when attacked without means of de­
patent system recast so as to place inventors at the mercy of fense, Mr. McKellar said, is to lie flat down and let the bird 
any who might choose to infringe their rights. walk on you till he is tired.  I was astonished at the bright-

... '. • .. ness of the red coloring developed on the front of the legs of 
THE PROPOSED WORLD'S FAIR IN 1883. the cock bird during the breeding season. The ornamental 

One decided advance has been made toward securing a appearance of the bird is greatly enhanced by it. 
World's Fair in this city three years hence. The t wo rival A narrow but strong and high pen is provided for pluck­
organizations which had the project in hand have given ing the birds in. They are driven into it and held fast. 
place to a single committee made up of citizens of accredited It is found better to pluck the feathers out than to cut them 
social and financial standing. There has also been intro- off. The stumps, if left in, are apt to cause trouble. 
duced in Congress a bill creating for the management"of Young ostriches, when first from the egg, have curious 
the proposed Fair a United States International CommiSSIOn, horny plates at the tips of their feathers, like those in the 
composed of sixty honorably known citizens of New York, feathers of one of the Indian jungle fowls, and some other 
two commissioners from each State, one from each Terri- birds not in the least related to one another. 
tory, and on e from the District of Columbia. It is further The cape peninSUla becomes very narrow towards its term i­
provided in the bill that the Exhibition be held under the nation, and ends in two capes, Cape Point, on which is the 
direction of the Commission as one body; that the Board of lighthouse, and the Cape of Good Hope. The Cape of Good 
Finance be elected by the subscrihers to the stock, and that Hope itself is a mass of rock, terminating in -perpendicular 
those elected thereby become, if not already so, a part of the cliffs toward the sea, but with ledges here and there, on 
Commission':"thus avoiding any troubles that might arise which numbers of cormorants (Ph alacocorw capensis) nest.­
from a dual organization; that the capital stock be placed H. N. Moseley, Challe nger Notes. 
at twelve millions of dollars, in shares of ten dollars each; and ... , •• _ 
that foreign nations be invited by the general government to Sewer Gas and Disease. 

participate in its exhibition. The authorities of one of the largest hospitals in London 
No appropriation is asked for, but there is no provision lately took measures to ventilate all the drains and sewers in 

against such an application in the future. The list of incor- connection with their institution.  Up to the time these altera­
porators is made up of names that ought to inspire confi- tions were made, pymmia and erysipelas had almost driven 
dence. Each of the gentlemen named has agreed to serve the medical staff to despair. When the whole of the venti­
on the commission, and all together they furnish a reason· lation was completed, and as soon as the pressure was re­
able guarantee that the undertaking will be wisely managed. moved from the traps of the' closets and lavatories, no fresh 

.. 4. I • cases were found to occur. For months the hospital wards 
THE LOGIC OF GOVERNMENT CONTROL. were free from both erysipelas and pymmia. Suddenly, how-

For a number of years the propriety of transferring to the ever, there was a fresh outbreak of these diseases, but it w as 
National Government the control of railways and telegraphs, noticed that the epidemic was confined to one of the surgical 
as in som e European States, has been strongly urged in this wards, built apart from the main building, on the pavilion 
couutry_ This, on the plea of cheapness and good manage- plan, and having only one story. Close investigation proved 
m ent, notwithstan ding the too frequent experience that the that the ventilation pipe in this wing had been stopped up 
busin ess affairs of the government are apt to be badly con- by a careless workman. When this was remedied, all traces 
ducted, and their results obtained at a far greater cost than of the epidemic disappeared. 
for similar work in private hands. .. , • 1 .. 

The action of the British Postmaster General in relation The Millers' International Exhibition. 

to the telephone companies furnishes a pretty illustration of A bill was passed in the House of Representatives, Janu-
the logical result of such governmcnt monopolies. Every ary 15, providing for the importation, free of duty, of all 
one knows that a few years ago the British Government ac- articles for exhibition at the Millers' International Fair, to be 
quired possession of all the telegraph lines of the United held in Cincinnati, Ohio, during the coming summer. The 
Kingdom, and made them a part of the postal service. By Exhibition w ill be opened June 1. The mac4inery will be 
the same act, as English electricians aver, the government shown in motion. 
put a practical extinguisher upon telegraphic improvements In view of the enormous interests involved in milling, the 
in Great Britain-a natural result of bureau managemeqt. variety of grains made use of, the numerous rival systems 
But this is not the worst of it. Government monopolies are and processes employed, and the wide range of invention 
not only fatal to progress in their tendency to discourage covered by milling apparatus, it is safe to predic.t a notable 
i nvention, but they are very apt to become aggressive, and Exhibition. American millerRand mill furnishers aretaking 
try to suppress outside Tivalry. Hence the natural but none a li vely interest in the Fair, and the president of the National 
,he less amazing attack upon the English telephone com- Millers' Association reports a fine prospect for a full and in­
panies by the Right Honorable Lord John Manners, who structive display. 
filed an information in the Court of Queens Bench, Jan. 20, ------...... ' ........ 1 .... ------

asking an injunction to restrain the English Telephone Com- MACASSAR OIL.-Sunflower oil, 100 grammes; goose grease 
pany and Edison's Telephone Company from using wires and "kamfett," of each 15 grammes ; liquid storax, oil of 
for the tran smission of messages. eggs, oil of thyme, cacao butter, of each 8 grammes; neroli, 4 

The next day in the Exchequer division of the High.Court grammes; Peruvian balsam, 0'6 gramme; otto of roses, 0 '05 
of Justice, application was made by the Attorney General gram.-Henkemua. 

_ ... _ .. -._._.. ...... .. �,� ..... , -4 __ ----­

The Indian and the Telephone. 

An amusing application of the wonders of the telephone 
as an assistant detective of crime comes to us from Julian. 
Several horses were recently stolen in that neighborhood, 
and suspicion fell upon a certain Indian as the thief. 
Some one having introduced a telephone up there, the same 
was being exhibited, when it occurred to the owner of the 
stolen horses to get the Indian to come in and hear the 
" Great Spirit " talk. The Indian took one of the cups and 
was thrilled with astonishment at being apparently so n ear 
the Great Keeper of the happy hunting grounds. After some 
little time spent in wonderment, the Indi an was solemnly 
commanded by the Great Spirit to " give up those stolen 
horses!" Dropping the cup as if he had been shot, the In­
dian immediately confessed to having stolen the horses, and 
trem blingly promised if his life was spared he would restore 
the " caballos" at once, lind he did so.-San Diego (Oal.) 
U nion. 

Curiosities oCthe Telephone. 

With a single telephone held, say, to the right ear, the 
transmitted voice appears to come from a distance to the 
right; while with a telephone held to the left ear, it seems to 
arrive from the left of the listener. 

With a telephone to each ear, if one ear be less sensitive 
than the other, or if the telephone be held further from that 
ear, the voice apparently shifts to the side of the other ear; 
and if both ears hear alike and both instrnments are equally 
near their respective ears, the voice apparently proceeds from 
in front of the observer. 

Petroleulll In Hanover. 

Borings are being made in the Hanover petroleum district 
with such promising results as to make the prospectors ex­
tremely hopeful. A dispatch from Berlin says that the bor­
ings are now 60 feet deep, and the existence of a petroleum 
basin as large and rich as the one in Pennsylvania is regarded 
as beyond doubt by mining experts. The deepest borings 
already yield foul' hundredweights of oil per well daily, and 
the quality of the oil is improving. The work is being prose­
cuted by Hamburg and Bremen firms engaged in the Ameri­
can trade. 

Cheap Indelible Ink. 

Braconlll'lt recommends the following: 20 parts of potassa 
are dissolved in boiling water, 10 parts of fine cut leather 
chips and 5 parts of flowers of Rulphur are added, and the 
whole heated in an iron kettle un til it is evaporated to dry­
ness. Then the heat is continued until the mass becomes 
soft, care being taken that it does not ignite. The pot is now 
removed from the fire (allowed to cool), water is added, the 
solntion strained, and preserved in bottles. This ink flows 
easily from the pen.':'Pol. Notizbl_ 

Large Farllliog. 

It is reported that Mr. Oliver Dalrymple, the great Minne­
sota farmer, intends to cultivate 30,000 acres of wheat this 
year. He will have 20 steam thrashers in operation with 
135 reaping machines. Last year he employed 600 laborers, 
and this year will increase the number to 700. 

THE woolen trade in France has been making rapid pro­
gress. In 1851 there were only 850,000 woolen spindles in 
that country, but now; they number 2,270,000, thus dis­
tributed among the departments: Nord has 1 350 000 ' 
Marne, 160,000; Somme; 125,000; Ardennes, 120,000; Alsne: 
140,000 ; others, 375,000. The value of the woolen yarns 
exported amounted to 32, 200, 000 francs; of manufactured 
goods, to 464,200,000 francs; of combed wool, to 30,900,000 
francs; of woolen waste, to 36, 700,000 francs; making a 
granrl total of 564,000,080 francs. About 147,632,000 francs 
were paid for wages annually. 
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HINTS TO THE YOUNG STEAM FITTER. I the wind hlows against that side of the house, the pressure is 

BY WM. J. ULDWIN. ! into the cold air duct, and materially assists the rarefied col-
RADIATION. I umn of air, in the vertical duct, to force its way into the 

Heating surfaces are divided into three classes : 1st, direct , room. , 
radiation ; 2d, indirect radiation ; and 3d , direct-indirect i O ften the steam heater uses only one large branched cold 
radiation. air duct ; but this system will give trouble unlesR all the 

Direct radiating surfaces embrace all heaters placed within rooms are exhausted. -, 
a room or building to warm the air, and are not directly con- A steam heater should not take a job of indirect heating 
neeted with a system of ventilation,. unless the building has been arranged especially for it with 

The best place in a room to put a radiator is where the some efficient system of fiues, enough for a total change of 
moist air is cooled-namely, before or under the windows, air in a given time, say not to exceed one hour. 
or on the outside walls. When the heater is a vertical tube , Ordinarily the architect makes no provision for drawing 
radiator, or a short coil, which can occupy only the space l out the cold or depreciated air, other than an open fireplace, 
of one window, and, as often happens in corner rooms, there , and often they make no outlet. Such a room cannot be 
are three windows, the riser should be so placed as to bring I warmed by indirect heating at all .  But when there is a 
the line of radiators in front of and under the windows chimney, or an unwarmed outlet or foul air fiue, the heated 
where they will do the most good-say the middle window ; column of air in the vertical hot air fiue is generally suffi , 
or, better still, when a small extra cost is not 
considered, use two heaters, and place one in 
front of each extreme window. 

When the room is large and has many win­
dows, the heating surface should be divided 
into as many parts as there are windows; or, 
if the occupants object to so many windows 
being partly obstructed, divide into half as 
many parts and distribute accordingly. 

In schools 01' buildings with many win­
dows, where children or persons cannot 
change their positions, but have to remain 
seated for several hours at a time, care must 
be taken that the heating surface is very evenly 
distributed. A miter coil rnn the whole length 
of the outside w all is best, but if any kind of 
short heaters are used, every window should 
have its quota. Should a single window be 
left unprovided for, it will be found by experi­
ment that a cold current of air wil l fall down 
in front  of said window and fiow along the 
fioor in the direction of the nearest heaters, 
and cause cold feet to any who are in its pass­
age. 

The natural currents in a room, with the 
outside atmosphere the coldest, are dow n  the 
windows and outside walls, and up at the cen-

DIRECT RADIATION WITH VENTILATION, 

ter or real' walls. This downward and cold current should cient to force its way through. Very large rooms with high 
be met by the heated, and upward current from the radia- ceilings are difficult to warm by indirect heating. 
tor, and reversed and broken lJP as much as possible. A cheap and good way to draw, or exhaust , outlet or foul 

Indirect radiation embraces all heating surfaces placed air fiues, is to connect them all to one large an n ular fiue, 
outside the rooms to be heated. and can only be used in con- around the boiler chimney fiue. 
nection with some system of ventilation. Warmed fresh air fiues, should be in or near the outside 

There are two distinct modifications of indirect radiation. walls, and should discharge near the windows ; and foul air 
One where all the heating surface is placed in a chamber, fiues should be in the inner walls, and have an opening near 
and the warmed air distributed through air ducts and im- the fioor arid. ceiling, with register valves, to allow the occu­
pelled by a fan in the inlet or cold air duct. The other pant to use either or both as he thinks proper. 
where the heating surface is divided into many parts, and To find the time in minutes, it will take for a room of 
placed near the lo wer ends of vertical fiues leading to the known cubical contents, to change its ail' through a fiue of 
rooms to be heated. one square foot cross section : Multiply the velocity of the 

The first of this class-namely, chamber-heat-has not air through the fiue in feet per second, by 60, and divide the 
proved a great succeRS, and architects and steam heating en-

.J 
result, into the cubical contents of the room in feet. Thus : 

giueers are likely to have very little more to do with it , as it Velocity of ail' 0 feet x 60 == 300 -+ into cubical contents, say, 
has been found that in windy weather it is almost impossi- 4,000=13 '3 minutes. 
ble to force air to the side of a house or 
building against which the wind blows. The 
second of this clas.s has done better, as it 
ad mits of taking advantage of the force of 
the wind to aid in bringing the warmed air 
into the rooms. 

In estimating the heating surface for low 
pressure indirect radiation it is well to nearly 
double what would be used for direct radia­
tion ; but when the steam pressure is high, 
and the supply ample to maintain the pressure 
in the heater, the surface may be reduced 
directly as to the increase in temperature of 
steam to be carried. 

The indirect heater is usually boxed, either 
in wood lined with tin or in sheet metal. 
The former is best when the cellar is to be 
kept cool, as there is a greater loss by radia­
tion and conduction through metal cases ; 
otherwise metal is best, as it will not crack, 
ahd when put together with small bolts, can 
be removed to make repairs without c!amage. 

[FEBRUARY 1 4, 1 880. 
heating. It is a section of a room showing the action of 
the currents of air . A A, outside wall ; B, partition wal l ;  
C ,  radiator ;  D,  inlet fiue ; E, damper o r  valve ; F ,  ventilat· 
ing fiue or foul air outlet; G, fresh air mixing with the air 
of the room ; H, air of the room passing along the ficor to 
the heater ; I, a percentage of the air in the room passing off 
by the ventilator , 

Fig . 2 shows another modification of direct-indirect radia­
tion, where some of the local heat is 'employed to exhaust or 
draw out the vitiated air of the room. The arrows s ll ow 
the action of the air currents. A is a section of a radiator 
built with a sheet iron fiue, B, between the tuhes, and pass­
ing through a hole, cored in the base, which connects with 
the register in the fioor, and a foul air fiue, in the walL 

Home of the radiant heat, etc. , from the radiator, A, warms 
the sheet iron fiue , B, which in turn warms the air within it, 
causing an acceleration of the current in the foul air fiue, 

and consequently drawing an equal amount 
of fresh air in at the open ing, C. 

There is this further distinction between 
the three systems of radiation : Direct radia­
tion warms only the air of the room and main ­
tains the heat. Indirect heating warms only 
the air that passes in and cannot warm the 
same air twice, and consequently has to raise 
the temperature of all the air that passes, 
from what it is outside, to what is necessary 
to maintain the temperature of the room, and 
make up for the loss by ventilation. Direct­
indirect radiation warms part of the air over 
again, and warms all the air there is admitted 
for ventilation, which latter can be varied to 
suit the occupants. 

-----<0 ....... __ --
NEW INVENTIONS. 

Mr. Ole C. Nuubson, of Mount Horeb. 
Wis. , has paten ted an improved milk cooler, 
which con sists in a milk cooler with trough , 
gauges, and faucets, and divided into separate 
chambers by a diaphragm whose central tube 
extends through the cover. 

Mr. Chas. V. Richards, of Skowhegan, Me. , 
has invented an improved clasp, which con­
sists in a case having its edges so arranged as 

to form jaws, between w hich a fianged finger piece is pivot­
ed. A wire loop or tongue is adapted to pass through a slot 
in the case, and has its ends passed through the fianges of 
the finger piece. 

An improved buckle shield, patented by Mr. David Mos­
man, of New Britain, Conn. , consists of a metal plate with 
curved ends provided with trans�erse slots and arranged 
over the buckle, the object being to ornament the harness 
aJd to prevent the horse's tail and mane from catching in 
the buckle. 

An improved lubricator, patented by Mr. Oscar A. Rol­
lins, of Campello, Mass. , relates to the class of oil pumps 
designed for supplying oil for lubricating purposes to steam 
engine cylinders. It consists of an oil forcing piston driven 
with a intermittent motion by connection with some of the 
moving parts of th e engine. 

Mr. John F. Curtice, of Fort Wayne, Ind. , has patented an 
improved device for heating sad irons upon 
the top of a stove. The invention consists in 
an improved sad iron heater formed of an 
open bottomed box divided into compartments  
by vertical partitions, having the middle part 
of its top stationary and provided with a han­
dle, and the side parts 'of its top inclined and 
formed of doors shutting air tight, or nearly 
so, and provided with spring catches, to adapt 
the device for use in heating sad irons upon 
the top of an ordinary stove. 

Mr. Henry S. Kratz, of Chicago, Ill . ,  has 
patented an improved shelf for attachment to 
stovepipes for the purpose of supporting culi­
nary vessels, dishes, clothes, or other things 
requiring to be kept warm or dried. 

An improved road-scraper, patented by Mr. 

The vertical air ducts are usually rectangu­
lar tin fiues built into the wall when the 
building is going up ; someti'mes they are only 
plastered ; but round, smooth metal linings 

MODIFICATION OF DIRECT·INDIRECT RADIATION. 

Samuel H. Dudley, of Bantam Falls,  Conn. , 
consists in the combination of guard bars hav­
ing their upper ends bent forward at right 
angles to fit into the notches in the upper 
edge of the plank, and having sockets formed 
in their lower parts to rcceive the rear ends of 
the draw rods, with the plank, the draw rods 
and the staples of a scraper. 

with close joints give much the best results. The cross sec­
tion of an air duct should be comparatively large, as a 
large volume of warmed air with a slow velocity gives the 
best result . 

There should be a separate vertical air duct for every out­
let or register. In branched vertical air ducts, one is generally 
a failure. 

The heated air from one heater, may be taken to two verti· 
cal ail' ducts, when they start directly over it ; but one should 
not be taken from the top, and the other from the side ; if so, 
the latter will be a total failure, unless the room to which the 
fiue runs is exhausted : i. e. , the cold or vitiated air of the 
room is drawn out by a heated fiue or otherwise. 

Inlet or cold air ducts are best w hen there is one for every 
coil or heater ; and its mouth or outer end, should face the 
some way as the room to be heated. By this means when 

To find the time for other sized fiues, multiply the result 
by the cross section of fiues in square feet or fractions 
thereof. 

The velocity of the air in heating fiues with only a natu­
ral draught, rarely reaches 8 feet per second, no matter what 
the conditions ; and 2 feet,  4 '0 feet, and 6 '2 feet respectively, 
being fair averages of velocities for first, second, and third 
fioors of a house. 

Mr. Oharles A. Gale, of Piqua, Ohio, has 
patented an improved apparatus for taking solar prints from 
negatives . The invention consists in the combination of t h e  
t w o  frames, hinged t o  each other a t  one edge, and provi ded 
at the other edge with a bolt and hand nut 01' equivalent 
clamp. 

Mr. Antoine B. Dembrun, of New Orleans, La. , has in­
vented an improved furnace for cooking and baking, and 
various other uses. It consists in th e combination of a fur-

Direct-indirect radiation embraces all heating surfaces nace, an iron basket, and a hiJlged grate to form a compact, 
placed within or partly, within the room to be warmed, in eonvenient, and portable furnace. 
direct connection with some system of ventilation. Messrs. Cornelius Bennett and Parker Burnham, of Silver 

Heaters of this class are usually placed on the outside walls City, Territory of New Mexico, have patented an improved 
or under windows, following the same general rules as direct apparatus for separating gold and other metals from dirt 
radiation, excepting the clusters are deeper, so as to prevent I and sediment by what is known as the " dry " process. 
the cold air from rushing through without being warmed. The invention consists in a combination of devices which 

Fig. 1 shows a much used modification of this style of cannot be explained without engravings. 
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Cod and Resnlts of" Some Recent English Strikes. IMPROVED BLOWPIPE. 

A writer in Jilral!er's Magazine estimates that tbe engineers' The annexed engraving represents a compact, simple, and 
strike, which began in February last and continued about efficient device for maintain ing a continuous supply of air 
33 weeks, caused a loss of $70,000 to the strikers. The I under light or heavy pressure for bklwpipe use. The ad­
average number of men out of employment during this time ' vantages of an invention of this character will be readily ad· 
was 500. If no strike had taken place, their wages would mitted by any one having had experience with the ordinary 
have amounted to $144,000. But they received from society mouth blowpipe, as it not onJy saves a grcat amount of hard 
funds about $74,000, reducing their personal loss to $70,000. labor, but it delivers a steadier and stronger blast than it is 

be increased or diminished by a quick or slow motion of 
the treadle. The air chamber is easily filled, and when 
charged affords a constant supply of pure air. It is claimed 
by the manufacturers of this blowpipe that the pump pos­
sesses mauy advantages over the bellows or bladder, as a 
pressure of many pounds is readily sustained with but little 
exertion. 

Further particulars may be obtained from J. Elliott Shaw, 
No. 154 South Fourth street, Philadelphia, Pa. Of notable strikes tbat have taken place within the last two 

veal'S, that of the London masons, which lasted 33 weeks �nd threw 1 ,700 men out of employment, cost the strikers Fin.l 7(1-;'0. 3 Fiu.2 • , • , .. 

about $130,000. The carpenters' strike in Manchester in.  ! j � 7 J MECHANICAL INVENTIONS. 

valved about the same number of men, and cost nearly as
' 

Mr. George Stewart, of High Point, N. C. ,  has patented 
much. The strike and lockout of the boiler makers and an improved spl\rk arrester. This is an improvement in the 
iron sbipbuilders on the Clyde cost the society upward of class of smoke stacks in which the ascending sparks and 
$65,000, the estimated losses being $1,500,000. The losses cinders are diverted laterally by an inverted cone and strike 
of the miners in tbe Durbam strike are estimated at $1,200, . upon inclined flanges or .wings, whereby they lire extin. 
000. In the above strikes, excepting tbat of the engineers guished and pulverized before escaping from tbe stack. 
first mentioned, the strikers suffered disastrous defeats. An improved drilling machine bas beeu patented by 
Wbile strikes are exceedingly expensive luxuries to tbe Messrs. Nicholas Remmel and Mathias Remmel, of Kewas-
men, eveu when successful, the writer above cited main· kum, Wis. , for operating drills for dril ling holes in metal, 
tllins tbat the number of strikes from which the employes and also for holding lIuger bits lind other tools for boring 
reap no advantage lire extremely few, as compared· with wood. It consists in a drill stock connected witb a shaft 
those from wbich tbey derive some benefit, proximate or re- rotated by II crank or band wheel and gearing and beld in a 
mote. In illustration of what is sometimes gained by the stlltionllry fmme, and in II device for feeding tbe 'Work to 
strikers, he cites the builders' strike and lockout in London the drill by mellns of a tllble placed on a shllft held in vert�. 
in 1859. About 24, 000 men quit work, but many of these cal guides lind connected by leverR witb a treadle. 
obtained employment elsewhere. The number engaged in Mr. Elias A. Wible, of Folsom, Cal. , bas patented an im-
the struggle WIIS from 6,000 to 10,000. The whole number proved vehicle axle formed of a socketed tube and a wooden 
interested in the result of the contest was between 40,000 stick, in combi nation with an interposed lilyer of rubbc:-. 
and 50,000. After spending upward of $250,000, besides There is II hole leading through the axle to the shaft, and 
the loss • .in wages, the men were compelled to yield. But provided with II case, a cup, and a screw,  for the purpose of 
they gllined the Saturday balf holidllY, which is now enjoyed lubrication. 
by not fewer thlln 100,000 building operatives. This is. com· Mr. Gustave Wedel, of San J<'rancisco, Cal. , bas patented 
puted to be a gain to the men of about $2, 800, 000 a year, 

I an improvement in 
.. 

the clllss of binders for folios, or a series 
" if not in money, at least in money's worth. " The writer of detached leaves ; it consists of metal strips doubled Ion . 
claims that the employes get over their losses mucb more gitudinlllly to form lips or clamping edges, between wbich 
speedily than the employers. With the former, he says, it I tbe leaves are secured. . . 

is a m atter of temporary inconvenience, or, at most, of pre· Mr. John Kenmuir, of St. Joseph, Mo. , has invented lin 
sent sUffering only ; with the latter it means not merely a 

BLOWPIPE. II improved twelve bells striker for clocks, tbe obJ'ect of which BURGESS' PATEN T  PORTABLE MECHANICAL derangement of business for the time being, but in many , is to furnish II clock for use in Mllsonic lodges, wbich shall 
cases future embarrassment, if not failure. possible to maintain witb the moutb, and it also enllbles be so constructed that it m ay be made to strike twelve low 

.. f • • .. - the operator to get a better view of bis work, 'and permits bells whenever desired, whic� will strike at no other time. 
'l!'he F i rst A m erlcan RollIng lU ll1 . of grcllter freedom in the nse of tbe bands. Mr. William W. Mackey, of Galion , 0. ,  has patented an 

Mr. Thomas C. Lewis, of Portsmouth, Ohio, who was Tbe general appearance of the blowpipe is shown in Fig. adjustllble gauge for cutting be.vels for miter joints with a 
formerly an iron roll maker, in a recent letter to the editor 1, and its internal construction will be readily understood by circular SIlW, and for cutting them on opposite ends of the 
of the SCIENTIFIC AMERICAN, states tbat his father, the late . referring to Fig. 2, which is a centml vertical section . The monlding without changing the gauge. It consists of two 
Thomas C. Lewis, was the maker of the first iron rolling ' pump cylinder is mounted on an arched standard, and con- gauges pivoted at one end to the sl iding bed on the side next 
machine erected in this country. Tbis mill was put up at tains  a piston baving II valve opening upward. This piston to the �aw, and baving the opposite ends pivoted to levers 
Middletown, Pa. , 45 miles east of Pittsburg, in the year 1817, is connected with the foot pedal by a forked connecting rod,  or arms having longitudinal slots, which are crossed and se· 
for the own ers, Mason & Co. Mr. Lewis, Sr. , came from and is moved by a slight and easy motion of tbe foot. The cured together and to tbe bed by II set screw passed througb 
Wales in 1815, when our informant WIIS thirteen years of upper end of the pump cylinder is closed, with the excep· the slots at the j unction. These arms lire designed to be 
age. Our correspondent thinks that himself and his brother tion of a valve apertme, which is covered by a valve, opening gradullted so as to permit the gauges to be set readily lit any 
are the only persons now living who witnessed the making upward into a cylindric III air reservoir secured to the upper desired angle to the SIlW. 
of the first bar of American rolled iron. This was the inaugu· end of the pump. Nellr the top of the air reservoir there is Mr. Richard Cotter, of Virginia City, Nev. , has patented 
ration of what is now one of our most important branches II n ipple, to which is attached a flexible tube communicating a machine for tarring flat and round wire ropes, which is so 
of industry. with the blowpipe. constructed as to coat the ropes tboroughly with · tar, force 

.. , • , .. The manufacturers furnish either the ordinary blowpipe the tar mio the crevices of the ropes, remove the surplus 
NOVEL PEDO-MOTOR. or the compound blowpipe, represented by Fig. 3. The till', lind prevent it from running down tbe ropes. 

The annexed engraving represents II new device for acce· machine is light and portable, weighing but twelve pounds Mr. Warren H: Guthrie, of Florence, N. J. , has patented ' 
lerating the motion of walking. It seems to occupy 

. 
an improved screwdriver having II jllw on each side 

an intermediate position between tbe roller skllte of the blade, the two jaws being connect.ed by a 
and tbe velocipede. right and left thumbscrew passed through a slot 

The invention consists of a frame supported in the blade, wbereby the ends of the jaws clln be 
on' three wheels, two of which are smllll and em· moved to and from the blade, lind thus adapted to 
ployed only in supporting the main frame of tbe clasp screw heads of various sizes. 
device, while the tbi rd and larger one is used both Messrs. William F. Flanagin and Daniel A. Sager, 
as a supporter of the frame and II driver of the mll- of Pine Wood, Tenn. , hllve patented an improved 
chine. All of the wheels are furnished with rub· automatic let·off mechanism for looms, for letting 
bel' tires, and tbe larger one is fixed to a shaft ex- off the yam from the yarn beam at a uniform speed 
tending across the frame and carrying a ratchet, also from the first to tbe last end of the warp, tbe speed 
a loose pinion provided with II pllwl capable of of the yarn beam being increased in proportion to 
engaging the ratchet. A foot pedal is pivoted to the decrease of the yarn on the beam. 
the upper part of the pedq·motor frame, and carries Mr. Ansel T. Green, of Minneapolis, Minn. , bas 
II segment rack which engages the loose pinion on patel).ted lin improved belt stretcher. It consists in 
the drive wheel shaft. When the toe of the foot fixing gear wheels on the heads of tbe two long side 
pedal is depressed tbe segment rack, by its engage· screws of tbe stretcher, and in armnging two cor· 
ment with the pinion, turns the drive wbeel and pro· responding pinions on a crank rod in such a man· 
pels the mllchine forward. The motion of the foot ner that when tbe pinions are thrown in gear with 
necessafy to impart a rotary motion to the drive the gear wheels both screws will be worked simul 
wheel is exactly the same as that of the ordinary taneously ; and it fnrtber consists of a graduated 
act of walking. For checking tbe motion of the clamp for the more accurate adjustment of tbe sides 
pedo-motor a brake is provided, wbich is made to of the belt, of hinged screw sockets for tbe quicker 
press upon one of tbe smaller wheels by pulling II attachment and removal of the stretcber, and of a 
wire or. cord, which extends upward, and is provided thumbscrew nut of novel construction . 
with a hook or loop for attllcbment to some part of GORNALL'S PEDO-MOTOR. Messrs. Jabez C. Terry and Herbert J. Terry, of 
the clothing of the user. The pedo·motor is the Springfield, Mass. , have patented an improved but-
invention of Mr. Richard Gornall, of Baltimore, Mary. and measuring twenty·four inches in height. The pump ton lathe de�ign ed for turning buttons into finished shape 
land. cylinder is two lind a balf inches in diameter witb tbree from blanks previously prepllred ; and instead of operating 

- -- ---- .. _ • , .. inch stroke. upon the principle of II cutter formed to suit tbe pattern of 
New Preservative against Scurvy. This device will be invaluable to a hrge class of artisans, button, it employs a single cutting tool, which, by a vllriety 

In reporting the reception of Prof. Nordenskjold and tbe and especially useful to dentists, jewelers, chemists, assay· of adjustments, thllt may be effected either by hand or 
staff of the Vega at Nagllsaki, the correspondent of the ers, metal workers, miners; lind others who desire II strong lIutomatically, permits the button to be turned lind finished 
North O hina Herakl notes that there was not a single cai'e of steady blast for reducing, fusing, soldering, etc. It may be IIccording to any desired pattern. 
scurvy during tbe whole vOyllge. This, be lem'ns, WIIS owing used to advantage in connection with tbe sm ll)l melting fur· The same inventors ha,ve also patented lin arrangement of 
to the free use of a curious little berry thllt springs out of naces now so largely in use. It is also of great utility to revolving gripes for holding the stock, which are held nor· 
tbe eternal ice and snow during tbe short summer ; it bears machinists lind steam, water, lIud gaspipe fitters in making mally togetber by spring 'pressure, but hllve a treadle con­

profusely, and has a tllste like the raspberry, but more acid . IIlterations and repairs, as it admits of tbe local IIpplication nection for separating or retmcting them, and a cutter head 

The fruit is dried, and then mixed with tbe milk of (,be rein· of a stl'ong heat, and thus obviateR the necessity of remov· revolving in II plane lit rigbt angles to the plane of revolu­

deer, and it can be clIl'fied in a frozen state for tbousands of ing the parts. Tbe blowpipe m ay be used effectively iii. tion of the gripes, or parallel with tbe axis of tbe latter, 

miles. There was IIlso used II curious ki nd of food made connection witb a gas, alcohol . or oil flame. wbich cutter head is combined also with a treadle connec-

from the whllle's hide, which is pickled and eaten freely The pipe outlet is much smaller than in the mouth don for causing tbe cutter head to approacb the axis of the 

during the winter. blowpipe, to permit of maintaining II pressure which may gripes at the will of the operator. 
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The New Copying Precess. I receives ten days' imprisonment with hard labor ; if it is in- MISCELLANEOUS INVENTIONS 

We have heretofore given full directions for the working I habited and the fire be produced by the proprietor, then he An improvement in horse powers, patented by Messrs. 
of this process, which is thus described by Mr. R. H. Ridout is punished with twenty days ; if the fire spreads to other Elijah Wade and William McAul ay, of Quitman, Ga. , con· 
in Natu1'e .' . houses the sentence is forty days, and when anybody is sists in a novel arrangemen t of a tongue and double tree, in 

A very elegant process has recently been introduced into I killed thereby, one degree heavier ; but if the person killed combination with the sweep or lever of a horse power, 
this country fer copying and multiplying letters and docu· is a relative of the first degree, the punishment is one hun· whereby greater leverage may be obtained within a given 
ments. It is known by various names, according to the dred days ; if the house belongs to the govern ment, one circle. 
etymological skill of the makers. One calls it a "  hekto · hundred days ; if a temple, from sixty days to one year, but An improved tire fastening for vehicle wheels has been 
graph," another less pardonably calls it the " centograph, " ten years are inflicted if it happens to be one of the great patented by Mr. Chauncey H. Starkey , of Colorado Springs, 
while yet another, to bridge the gap between ancient Greek temples of Isle, or in the precincts of the Imperial Palace. Col. The object of this invention is to provide a simple 
and modern English, styles it the " printograph. " But If a robber sets fire unintentionally to a house, he is pun . and effective means for fastening the tires and fellies of 
whether it is introduced by these names, or the polygraph, ished with , at least, three years' imprisonment with hard I vehicle wheels together, so th at the tire will not slip off from 
the compo· lithograph, or the velocograph, the principle ilil labor. Decapitation awaits incendiaries, ten years' penal the contract ion of the wood. This dislocation of the tire 
the same, thongh the details are slightly v8;ried in each case . . servitude an atteinpt at arson ; the punishment being mitigated is of frequent occurrence, and as it generally results in the 
A slab of gelatinous material in a shallow tin tray forms the ! if the would·be incendiary is a servant who has just received breakage of the wheel, it is a very serious difficulty, and is 
type. The letter is written with a special ink on any kind a sharp rebuke, or if the attempt be made on an uninhabited especially embarrassing when it happens to loaded wagons 
of paper, and when dry is placed, face downwards upon t.he dwelling. If a man sets fire to his own house, ninety days, in the western conntry, where opportunity for repairs exist 
jelly, and allowed to remain a minute or more. On removal but if the fire spreads to h ouses in the neighborhood, t wo only at long intervals. 
it is found that the greater part of the ink has been left be· years and a half ; and penal servitude for life is inflicted if An i mprovement in advertising frames, patented by .Mr. 
hind on the jelly. It is only necessary to place pieces of the offender profits by tbe opportunity of the fire to pur- Emory J. Morrell, of Petrolia, Ontario, Canada, consists 
paper on the latter, and on their removal they are found to loin goods or property. of a center post or standard, on which are set two broad 
be perfect facsimiles of the original copy. The number of .. , • J .. collars, one below the other, from which radiate arms that 
copies obtainable varies with the ink, the most potent being IMPROVED DRAUGHT TUG SPRINGS. support on their forward ends upright boxes, the faces of 
anilin e violet, such as Poirrier's. With this a hundred The accompanying engravings show two forms of draught which are each of them divided by vertical strips into three 
copies may be produced. Others, such as bIen de Lyon, Bi�· tug springs patented by Mr. R. W. Smalley, of Salem, sections, provided with glass fronts, through which may 
marck brown, or Roseine, * yield forty to fifty. It, was with be seen the business cards, etc. , that are placed within. 
a view to determiue the principles which govern this beauti- Over each column or section will be placed the name of 
ful process , that I made an examination of the su'.lject. The the business represented by the cards below. 
slab consists of gelatine and glycerine, with carbolic or An improved road scraper, patented by Mr. Samuel H. 
salicylic acid to prevent fungoid growth, and in the " chromo· Dudley, of Bantam Falls, Conn. , con sists in the combination 
graph " a quantity of barium sulphate is added, which gives of guard bars having their upper ends bent forward at right 
the slab a white,  enamel·like appearance. angles to fit into the notches in the upper edge of t�e plank, 

If a hot, strong solution of gelatine in water be prepared t and having sockets formed in their lower parts to receive 
and then a certain quantity of glycerine stirred in, the whole the rear ends of the draw rods, with the plank, the dra w 
ma�s will become solid in cooling. This might at first sight rods, and the staples of a scraper. 
appear to be a solution of gelatine in water and glycerine ; Mr. Alfred R. Garver and Haney Hemenway, of Colorado 
but such is not the case, the gelatine being quite insoluble Fig. 2.-SMALLEY'S DRAUGHT TUG SPRINGS. Springs, have patented an improved wire-stretcher, which 
in glycerine. When the aqueous solution solidifies, the consists in  combining a spring having a pawl and a T-lever 
gelat ine  still retains the water, but the large quantity of  Mass. These springs are intended to relieve the horse from with ratchet on the spool, and in combining with a frame 
glycerine being dispersed through the mass makes the Whole sudden jerks and strains in drawing a load over a rough having a stot at one end, and a median spool, a ribbon of 
into what is practically a very fine gelatine sponge rontaining � road, and also in starting heavy freights, saving a great per· metal , and a head, to connect the spool and gripers. 
glycerine in its pores. : cent age of power and often preventing the horse from balk- An impro.,-ement in grain·separators has been patented by 

The moisture·loving nature of the glycerine prevents the ing. .Mr. Alexander Fugel , of Clayton, Cal .  The invention con-
" sponge " from getting dry, while the insolubility of the Fig. 1 shows the device, with a portion of the spring case sists in a novel means for imparting motion to the upper and 
gelatine in the glycerine prevents its becoming liquid. When broken away to show the internal construction. Fig. 2 lower shoes of a grain · separator. 
the copy is placed on the jelly, the glycerine comes out to shows the application of the device to short tugs, such as Mr. William H. Allen, of New York city, has patented 
meet the ink, for which it has an intense liking. All the are commonly used on drays. The invention consists in a an apparatus for weighing grain, flour, an d other similar 
suitable inks are freely soluble in glycerine. Some, too, barrel or spring casing, having at one end a hook, and con· substances as t.hey flow from a spout int o  a hopper or other 
con tain acetic acid either in the free state or in combination taining a strong, double steel spring which surrounds a rod receiver. It i s  so con structed as to deliver the substance in 
with bases, as in rosanil ine  acetate. The acet.ic acid exerts extending through the end or the casing opposite the hook. exact and uniform quantities, and at the same time accu­
a solvent action on the gelatine, so that it will be found that This spring presses against a nut and washer on the inner rately register the quantities delivered. 
after taking off some impressions with an acetic acid ink, as end of the rod. When the springs are used in connection Mr. George Wood, of Trento n ,  N. J. , has patented a sim­
the " multiplex, " the jelly will be etched wherever the ink I with traces, the hooks engage the ends of the whiffletrees, pie, convenient, and effective machine for removing corn 
has come into contact with it. As long as any ink remains · an d the opposite ends are secured to  the traces. When the from cobs. It is so designed as to take off the pulp and 
on the jelly the glycerine will come out of the pores to keep I springs are used in connection with short traces or chains leave the hulls. 
it moist, but when the whole of the ink has been removed they are arranged as shown in Fig. 2 ;  the iron staple being Mr. William T. Bradberry, of Allegheny, Pa. , has patented 
the flow of glycerine ceases, and the parts be- an improved combined fire screen and blower, 
come quite dry. If the ink is not entirely re- which , when the device is not in use as a blow-
moved by taking a sufficient number of im·  er ,  may be lowered and used 3 S  a fire screen . 

. pressions, and the jelly left , after a lapse 'of Mr. John Decker, of Ogden sburg, N. J. ,  
twenty-four hours the remaining ink will be has patented an improvement in burglar 
absorbed by the jelly. It is necessary, there- alarms, con8isting of a sliding match car-
fore, that the copies should be taken off as riel' and a weight so arranged and connected 
soon as possible, so as to avoid the defect with a door or window that when the door or 
caused by the spreading of the ink. window is opened the weight falls and gives 

Most of the makers suggest that directly a sufficient alarm, and at the same time causes 
the slab is done with the type should be Fig. l.-SMALLEY'S DltAUGHT TUG SPRINGS. a match to be lighted on a friction surface 
washed off. The hektograph and most others and to be moved to and light a lamp. The 
require that the water should be warm, but the finely di, made high enough to allow the back·chain hook to moye device may be connected to one or more windows or doors. 
vided barium sulphate in the chromograph renders the sur- freely, Messrs. Part rick J. Clark and Joseph Kintz, of West 
face less tenacious, and the impression may be removed with Any one having regard for the welfare of his horses, or Meriden, Con n. , have patented an improvement in exten-
cold water. the durability of his harness and carriage or wagon gear, sion chandeliers. This invention relates to chandeliers that 

Where practicable, it is better in all  cases to leave the would do well to examine this device, as it assists greatly in are fitted with telescopic j oints, so that the lower portion, 
slab for twenty·four hours, when the old impression will be starting and arawing heavy loads, prevents galling the carrying the burrlers, may be raised and lowered on a fixed 
quite absorbed, and not interfere with a new o.ne. horse's shoulders, saves tug straps, and relieves the run · rod attached to the ceiling. 

This gelatine copying process has been received with so ning gear of wagons and carriages of a great deal of strain. .Mr. Edward Edwards, of South Charleston,  Ohio, h as 
much favor by the public that it shows there is a great want .. , • J .. patented a strong, easy, and convenient 'seat or range of 
for some rapid means of getting a limited number of copies COMBINED MILK STRAINER AND STOOL. seats for halls, opera houses, etc. , consisting of several 
of letters, etc. ; and seeing that any number of colors may The accompanying engraving represents a combined milk upright side frames rigidly held by iron rods that support 
be used in the original drawing, Mr. Norman Lockyer has strainer and stool ,invented by Mr. G. B. Valentine, of the seats. 'fhe seats have a strong bracing strip wnning 
suggested that it would be of much use in laboratories for Shepardsville, Clinton county, Mich. The design of the across and secur ed to the hind legs. 
the multiplication of original sketches of biological speci· invention will be at once un derstood by reference to the Mr. Azell N. Rouech, of Bay City, Mich . ,  has patented an 
mens, and even for spectra charts, and so save much of the improved cup, such as are used on billiard tables for holding 
time spent in making duplicate copies. The gelatine slab chalk for application on the tips of bil l iard cues, the object 
cannot be said to be perfect, as it is liable to be affected by heing to make convenient the chalking of the cue without 
atmospheric changes ; but, bearing in mind the fact that the handling the chalk, and to keep the chalk and the cup from 
whole is simply a sponge filled with a compound capabl e of rattling and shaking at the concussion of  the IJalls with the 
liquefying certain inks, it is reasonable to hope and expect cushion of the table. 
that chromography is only the pioneer of a process which Mr . .Marshall J. Hughes, of Jersey City, N. J. , has pa-
shall possess all its advantages and none of its defects. tented an improved stereotype casting box. This is an 

.. , • J .. important improvement, and dispenses with the spacing 
The Fire Laws of Japan. blocks previously employed, and clamps or secures the side 

The severity with which persons in Japan are punished VALENTINE'S MILK STRAINER AND STOOL. bars at any desired distance apart very quickly and easily. 
who have the misfortune to be burned out is stated as fol- It also permits of inserting or removing the mould with 
lows : If the house is unoccupied and is accidentally set on engraving. The milk pail is provided with a cover which much less difficulty and labor and in It shorter time. 
fire, the person through whose carelessness the fire is started excludes dirt and dUBt, and at the same time con verts the Messrs. Henry B. Andrews and Oscar W. Ball, of Fari· 

* A very potent and easily prepared ink which will yield a hundred cop. pail into a stool for the milker. A tube extending from th e bault, Minn . , h ave patented a machine for pressing t he axle 
ies may be made by dissolving rosaniline in a cold saturated solution of pail cover supports a strainer which receives the milk as it boxes into the hubs of wheels . It consists in the combina· 
oxalic acid. It must be allowed to dry spontaneously. is d rawn from the cow and prevents the entrance of dirt or Hon of a bed plate or frame, having a large hole or opening 

t 4 oz. gelatine dissolved in 6 0z. water, and 20 oz. glycerine, 8p. gr. 1 '26 , dust to the pail, and the milk is conveyed to the pail in through its center, a detachable plate, having a hole through 
previously warmed, 8tirred in. Any air bubbles in the gellltine are removed a clean and wholeAome condition. The accidental over. its center to recei ve the end of a hub, and stationary up­
before the addition of the glycerine.  A cheaper componnd, whicli answers . d l '  . d turning of the pail , so common to the ordinary methods of rights, supportIng a etachab e crossbar haY-mg a lever, an equally well, but· is  rather darker, consists of Sc.otch glue, 6 oz. ; water, 8 
oz. ;  glycerine, 20 oz. These. quantities make a slab 10 X 13 X Xi, milking, is not likely to occur when this device is used. . the lever for pressing the box into the hUb. 
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AMERICAN INDUSTRIES.-No. 30. similar to those used by curriers. There are two of these belts, but none of them have thus far met with any con · 
THE MANUFACTURE OF LEATHER BELTING. stones, one in each side of the box, and as the arm moves siderable success. A belt of this kind was brought forward 

The use of leather belts or bands for the transmission of forward one of them makes a stroke on the leather, while in Russia some years ago, consiOiting of a chain whose links 
power in driving heavy machi nery is a comparatively modern with the backward movement the other gives a similar were locked together by small rods. Mr. Jewell, while Min­
innovation. It was a " Yankee idea, " as the phrase goes, stroke. These stones are accompanied by stiff brushes, a ister to Russia from the United States, negotiated for the 
and this  method of conveying power has been adopted in small jet of water being at the same time constantly directed control of the patent for this country, and put som@ of this 
this country to a far greater extent than anywhere else in I to where the stoning and brushing are being done. The belting in use on his own machinery. It was found, however, 
the world. In England, whose pre·eminence in nearly all workman is all the time moving the table on which the that this chain belt never got through stretching ; the links 
branches of manufacture has always been so marked, the leather is spread out, so that this scouring may be effected became flattened and wore into each other, so that the belt 
possibility of using leather belts to run heavy machinery on every portion, and he can make the strokes of any de- lengthened a little every day, and, during the year in which 
was for a long time scouted, and it is only within a few sired force. This machine will do as much scouring as it it was in operation here, it had to be " taken up " as often as 
years that some of the largest mill owners there have practi- would be possible for three or four rilen to do by hand, and once a week, to the great annoyance and inconvenience of 
cally conceded the advantages of this method. To run it  is thought to do the work far better for leather to be used all who were dependent on it  in their work. On a visit last 
small machines, where but littlt\po wer was required, band s in making belts, as the powerful strokes it gives are very year to the factory where it was manufactured, in St. Peters­
m ade of different substances had long been used, but where effectual for the thorough " setting out, " or smoothing of burg, Mr. Jewell found that its use had been abandoned 
a great amount of power was to be employed, cog wheels the leather, m aking it to lie flat and even. for the above reasons. Notwithstanding, therefore, all the 
or gearing was thought to be absolutely indispensable. It The illustration to the left of the scouring room shows the efforts which have been and are being made to introduce 
was expensive to fit up m achinery to run with cogs and workmen engaged in cutting up the leather, all wide belts other kinds of belting, experience has thus far proved that . l '  . t t'  f h 'ddl f h 1 h'd d h 'dth bark-tanned leather makes the best, and,  for most purposes, gearing ; there were many breakages, mvo vmg m errup IOn being cut �om t e mi . e o  a w o e � e, an eac. WI . . to work as well as costly repairs, and a great amount of of belt havmg an espeCIal part of the hide from WhICh It IS the cheapest article furnished, when i ts perfect reliability and 
power was always lost in friction ; but it had become a fun- most desirable to cut it. the amount of wear it will give are taken into con sideration . 
damental id ea of the English mechanic that this was the The " stretching," as shown in another sketch, is of espe-

The Hon. Marshall Jewell. only " sure " method of conveying power in a large way. cial importance in the making of a belt wh�ch is exp:cted to Perhaps it is proper, in concluding this sketch of the We have even kn own of instances, within the past ten years, run' without giving trouble, for the nece SSIty of havmg fre- leather belting manufacture. as conducted by one of the rep. where owners of extensive factories in England could not . quently to " take up " belts which stretch so as to bec:ome resentative firms i n  that line of business, to give some of the 
believe it possible that machinery requiring as much as 300 too loose is a serious inconvenience in a factory, where, principal facts in the life of the gentleman who is now at the horse power could be run without the use of cog wheels or oftentimes, a number of hands must stand i dle until the head of the firm, who was in the house at its commence­gearing, until the driving power had been several times difficulty is remedied. The stretching is accomplished by ment, and who has, besides taking an active part in this way divided up, and have been witnesses of their astonishment making fast each end of a piece of l eather in clamps, then, in the industrial progress of the coun try, filled several promi­at seeing one leather belt regularly tran smit what was esti- with a lever, putting on all the strain which the leather will nent positions in public life. Marshall Jewell was born in mated as 800 to 1 , 000 horse power. A large portion of the bear, and allowin g  it to stand und'er this strain for several Winchester, N. H. , October 25, 1825. For five generations manufacturers in England and on the Con tinent of Europe hours. In this way the stretch is generally so well taken back the Jewells had been tanners, and young Marshall. still use gearing for work in which its employment would out that a n ew belt, where it has been pro.perly put .up, after receiving a common school education. supplemented not be for a moment thought of in this country, but its use may often be run for m onths without requiring any attentIOn. by a few terms at the village academy, commenced learn ing is now rapidly giving way before · the proved advantages of The " jointin g "  and " cementing, " as shown in another his trade in his farther's tanyaI'd. He afterward learned the What may be truly called the American system. sketch, embrace departmen ts of the business which formerly business o.f currying, or the finishing of upper leather, and The manufacture of leather belts as a distinct branch of received very little atten tion, but are now recognized as of then, with the disposition for cbange so common w ith boys, 
business was first commenced about the year 1825, by a New great im portance. In the jointing, the ends having been drifted westward, and became engaged in the telegraph York leather merchant, who o.ccupied for that purpose the made perfectly square, they are beveled and skived dow n, business, w hen that specialty was still in its infancy. He lofts of a store in Ferry street. Previous to that time it was so that, where the l aps occur, the bel t shall be of an even was for a while in the offices at Rochester, N. Y. , Akron, customary for machinists to fit up their own belting, buying and uniform thickness, and the fitting as nice a nd true as if 0. ,  Columbia, Tenn. ,  and Jackson, Miss. , and, in 1849, re­the leather in the side or whole hide, and cutting and joiri- I the w hole belt were cut out O{ one piece of leather. It is ceived an offer of the superintendency of the New Yo.rk and ing the lengths. As th e " stretch " had not been taken out 

I especially important that this wor� be well done, f?r t�e Boston Telegraph Line,' which he came North to accept. On of the leather, the belt so made would constantly need , smoother the surface of the belt IS made the less all' WIll reaching Hartford, bowever, he found his father started in " taking up, " and as the hid'e had not bee n  especially select- j pass under it and between it and the pulley, and �he clos�r the manufacture of belting, and, abandoning the telegraph ed for this purpose, and the makers generally knew but little i the contact of the bel t and pulley the more machmery WIll business, cast in his fortunes with him. Mr. Jewell visited of the differences in the quality of the leather in different I the belt drive. The cementing of these ends or laps to- Europe in 1859 and in 1860, and again in 1865, when he porti on s  of the hide, it was seldom that a belt would run gether is said to contribute much more to the strength of spent a year abroad, vi�iting Asia and Africa ; he also at­true without twisting. When, however, a good mechanic, ! the belt than the riveting, and we have seen tests of belting, tended the French Exhibition of 1867, and in each of these . who had also a tanner's acquain tance with the differences in in which only cement was used for fastening the differen t visits he did good work, either in the way of extending the leather, undertook to manufacture belts, there was not only : lengths, where the leather gave way at other places rather trade of his firm, or in gleaning information that would be of a wonderful improvement in their wear and the amount of than wh ere the joint was �ad�. 
. • . . value in the prosecution of his tanning and belting business. work which small' bel ts would do, but the first step was I The room dev?ted to rlvetmg and fimshmg IS �how� m I In 1868 Mr. Jewell's name was first brought forward in a taken toward so extending their use that they could take the large engravwg at the bottom of the page, Wlllch gIves political canvass ', he was nominated for governor of Connec­the place of gearing in running heavy machinery. The I a good idea of the extent of the business, and the methodical r ticut. Four t1m�s afterward he ran for the same office, dur­business was of slow growth at first, �,owev.er, and it �as I man�e� in w�ich it is eonducted . . ing periods of grea� excitement and when the personal several years before the " ready made beltmg came mto I . It IS ImpOSSIble, h�wever,. to make ?ood �elts WIthout hav- character of the nommees was subjected to tIle c1oses� Bcru­general use. . ' wg a first-rate selectIOn of Just the rIght kmd of leather-:-to tiny, and was thrice elected. thus being successful m the Among the earliest to p�rceive the large field offered by : obtain. which the hide� should be se.lect�d and the tannmg race three times out of five in five successive year? In this ne w specialty was PlIny Jewell, of Hartford, Conn. , 

I operatIOn conducted WIth tha� end. I� view • .  The Mess�s. 1873, just after he had retired from the govern orshIp, he the 'founder of the house of P. Jewell & Sons, whose exten- , Jewell have a large tannery m MIchIgan, WIth a capaCIty was appointed Un ited States Minister to St. Petersburg. sive factory for the manufacture of belting furnishes the for tanning 50,000 hides a year, which they run for the es · While there he found that many fraudulent imitations of subject for the illustrations on the first page of to-day's ' pecial purpose of· giving them just the kind of leather they American manufactures were being sold, notably in sewing paper. Mr. Jewell had been a tanner, but, in 1849 , deter- use in their belt factory. It is located where there is an machines, Fairbanks' scales, Collins' axes, etc. , all of which mined to commence the manufacture of leather belting, and abundance of bark, and where the choicest hides for b�l.t- i were being palmed off as of American make . He at once in connection with his son Marshall, founded the house ?f 
I 

ing are to be ha�, namely, those from th.e grass· fed prall'le I commenced negotiating a trade mark treaty wi�h Russi�, P- Jewell & Son_ Three other sons were aften;ar� admlt- , cattle. These hIdes are, all a rule, superIOr to those taken which was speedily concluded and ratified, by WhICh AmerI­ted-Pliny, Charles A. , and Lyman B. -constlt lltmg the , from the stall-fed cattle of the Eastern States, the fiber of can interests in goods covered by trade marks were pro­firm of P. Jewell & Sons, which style has since been main- ; the hide being more compact and solid, and ma�ing leather tected. He also, at the especial suggestion of Mr. Jackson tained, although the father has been dead several years_ less liable to stretch than any other. The tanmng process S. Schultz, made a careful in vestigation by which he dis. Besides beiug energetic and thoroughly wide-awake bnsi- : is not hurried , as it is in many cases with sole leather, and no covered the process of making the peculiarly scented Rus­ness men, they were a family of tanners, and therefore had 
I hides are " worked in " which have any brands or cuts that sia l eather, which had theretofore been made only in Rus­the best of preparation for making a success in w�t was ' would injure a belt. The best hides for this purpose are sia the means by which this particular odor was imparted then a comparatively new business. The use of . feather I those from cattle four or five years old, as the hides of to 'the leather having been kept secret. He found that the belts rapidly increased, and the business w as soon greatly I animal s of that age have not been repeatedly stretched and manufacture and coloring were carried on according to sub­enlarged, and it w�s only a short time befor� the goods : shrunk.en, from changes in their condition, as is often .the stantially the same principles as those followed here, but

. manufactured by thIS house were to be found m the facto- case WIth older ones, and the leather made from such hIdes that the aroma was given to the leather by the use of a small ries of every State in the Union. The firm have not been : is more likely to permane�tly remain straight. 
.

" I give it amount of birch bark tar, some of which he purchased and conten t to stop here. however, but for s?m e years past they as my judgment, after th11'ty years of observatIon and ex- sent to New York. Since that time American manufacturers have exported and sold lar�e quantities of belting �o Euro- : perience,"  says the Hon. Marshall �ewel�: from whom most have made " Russia " leather as good as any that was e;er pean mnl owners, and the demand for belts of theIr manu- of the above facts have been obtalIled, that the best and made in Russia ' they have also made a good deal winch facture, from the foreign as well as the home trade, is con- : cheapest belt in the world is one made from the hide of a was greatly infe;ior, but the poor as well as the good have stantly increasing. i four or five year old bullock that has been fed on grass, the had what is called the " genuine Russia smell, " so that this The belt factory of P. Jewell & Sons, at .s;artfor? , is a 
I 
h�de being tanned thoroughly with bark, �nd a lon� time no longer affords a criterion by which to j udge of the quality fi ve story building, 185 feet long by 44 feet WIde, With an given to the process, and tbe belt then bemg run WIth the of the leather or the place of its manufacture. L three stories high. The leather fi'om which the belts are I grain or hair side to the pulley. " On the 1 st of July, 1874, President Grant invited Mr. made comes to the factory direct from a large tannery in I . It would be strange, however, in a business of such m?g- Jewell to return and take a place in his Cabinet as Post­Michigan owned and operated by the firm . The leather all , mtude as the belt manufacture has now become, an d WhICh master General, which position he assumed on the 1st of Sep­comes " in the rough, "  as it is called, that is, it is only has attained its present proportions so recently , if there were tember following. During his administration . of the office, tanned and dried, but is in  no way fin ished at the tannery. I not many competitors in the field now principally occupied " straw " bidding, which had become a great evil in the de­The first operation to wh.ich it is s 'lbject�d after comin� to 

I 
by leather belting. India. rubber �nd

.
gutta

. 
percha , and can· partment, was suppressed , and the general efficiency of the the factory is the scourmg, a? shown m the u�pe� rIght I vas, o� one of the .former III combmatIon w�th the latt?r, are postal service was greatly increased. He also negotiated a hand sketch. Thorough scourmg IS on e of the llld�spens- I extensI vely used m out-of·door work and III wheel PItS, or postal treaty with Canada, whereby the postage between the able requisites in good belt. making, f,or by this opera;lOn the 

I where the belts are constantly exposed to water, an� for such I tw.o countries was ma,.�e the same as between different offices " bloom " from the bark lIquors, WIth other colormg and work they serve a good purpo�e. In Europe there IS a great at h ome. Mr. JeweU 'retired from the Cabinet July 14, 1876, resin ous matters, not actually adding to the strength of the I variety of cheap belts, one kind consisting of refuse pieces . 
since which time he has given his attention entirely to. the leather, are washed out. For this purpose the leather, hav- : of leather wired together. Belting is also ma.de there of a business of his firm. ing been thoroughly wet, is placed:-either a whole or half species of Helvetia leather, so little tanned that it is here 4 • •  I .. 

hide, as may be desired, at a time-upon the movable bed called rawhide ;  it is light, strong, and tough, but stretches Notes on Belting. 
. of the scouring machine, which may be easily and quickly easily, and is not as serviceable as are bel ts made · of bark· We think it would be greatly to the advantage of �Ill- ' 

moved from side to side, or forward and backward, as ne- , tan ned leather. The rawhide belting. occasionally used here I owners, dyers, finishers, etc. , if everybody ,:h� ,supphed 
cessary. Over this bed, and attached to an arm from a , has something of the same characteristics. Many attempts them with machinery and other. goods would Imlt�te more 
shaft, is a sort of box, in which are fixed scouring stones have also been made to utilize metal in the manufacture of ' largely the example taken by Mesllrs. S. E. Morns & Co. , 

© 1880 SCIENTIFIC AMERICAN, INC



1 02 
as regards their belting, in giving precise instructions re­
specting the employment of such machinery or goods. With­
out holding ourselves responsible for the following notes on 
belting, we are glad to find space for them, as embodying 
the result of the experience of a firm who have had much to 
do in the matter. They say : The formula given below is 
based on the experience of en�ineers in Great Britain, 
America, and France. It serves the purpose of showing what 
width of belt will do the required work most efficiently, and 
at the same time last the maximum number of years. Many 
engineers, ·more especially in this country, are content to 
provide belts of greatly reduced width, and of single sub­
stance instead of double ; hence the frequent complaints of 
their stretching, breaking, and lasting so short a time. As 
a matter of convenience and arrangement of machinery, a 
narrower belt than that which is sllOwn by the generalIy ac­
cepted formula is often imperative ; but, in the absence of 
any such conditions, it is questionable economy to depart 
materially from it. The following may be regarded as an 
axiom : To use a belt of ample width and substance for the 
work required is to secure for it a long existence, with satis.­
faction to all concerned. 
Direction8 for Oalculating the W'zdth of Belts Required for 

Tran8mitting Different Number8 of Hor8e Power. 

Multiply 33, 000 by the number of horse power to be trans­
mitted ; divide the amount by the number of feet· the belt is 
to run per minute ; divide the quotient by the number of feet 

or parts of a foot in length of belt contact with smaller 
drum or pulley ; divide this last quotient by six, and the re­
sult is the required width of a single tanned leather belt in 
inches. 

Explanation8. -The figures 33,000 represent the number of 
lb. a horse is reckoned to be able to raise one foot high in a 
minute . To obtain the number of feet a belt runs per 
minute, find the number of revolutions per minute of the 
driving shaft and multiply by the circumference of the 
drum, which is always 3 ' 1416 its diameter. The final 
division by six is because half a pound raised one foot high 
per minute is allowed to each square inch of belting in con­
tact with the pulley ; a pound must therefore be allowed to 
two square inches, or six pounds to a strip one foot long and 
one inch broad . 

Example. -Required the width of a single belt, the 
velocity of which is to be 1,500 feet per minute ; it has to 
transmit 10 horse-power, the diameter of smaller drum being 
four feet, with five feet of its circumferenee in eon tact with 
hel t :  

33,000 X 1 0  = 330,000 -+ 1 ,500 = 220 -+ 5 = 44 -+ 6 = 77:3 
inches ,  the required width of belt. 
Directions for Calculating the Number of H01'8e-power which a 

Belt will transmit. 
Divide the number of square inches of belt in contact 

with the pulley by two ;  multiply this quotient by the 
velocity of the belt in feet per minute ; again divide the total 
by 33,000, and the quotient is the number of horse·power. 

Explanation8. -The early division by two is to obtain the 
llumber of lb. raised one foot high per minute, half a 
pound being allowed to each square inch of belting in con­
tact with the pulley. 

Ex,;mple.-A six inch single belt is being moved with a 

I titutifit jmtritau. 
9 .  A careful workman will see that his belts are re­

dressed about every four months, by sponging the dirt from 
tl}em with warm soap and water ; then drying with a Cloth, 
and, while still damp, rubbing in castor oil 01' currfer's 
grease, which will be readily absorbed, the leather being 
moist from washing. Castor oil has the additional advan­
tage of preventing rats attacking the leather. 

10. In putting on a belt, be sure that the joints run with 
the pulleys, and not against them. 

1 !. In punching a belt for lacing, it is desirable to use an 
oval punch ; the larger diameter of the punch being parallel 
with the belt, so as to cut out as little of the effective sec 
tion of the leather as possible. 

12. Begin to lace in the center of the belt, and take care to 
keep the ends exactly in line and to lace both sides with 
equal tightness. The lacing should not be crossed on the 
side of the belt that runs next the pulley. Thin but strong 
laces only should be used. 

13. It is desirable to locate the shafting and machinery so 
that belts shall run off from each other in opposite directions, 
as this arrangement will relieve the bearings from the fric­
tion that would result where the bel ts all pull one way on 
the shaft. 

14. If possible, the machinery should be so planned that 
the direction of the belt motion shall be from the top of 
the driving to the top of the driven pulley. 

15. Never overload a belt. 
16. A careful attendant will make a belt last many 

years, which through neglect might not last one. -1extile 
Manufactttrer. 

• f • • • 

NEW WEIGHTED HORSESHOE. 

The annexed engraving represents an improved weighted 

SEIXAS' WEIGHTED HORSESHOE. 

velocity of 1 ,200 feet per minute, with four feet of its horseshoe in vented by Mr. Eugene E. Seixas, of Galveston, 
length in contact with a three foot drum. Required the Texas. The improved horseshoe is designed to be used in 
horse·power : training horses to trot rapidly by causing him to extend his 
6 X 48 = 288 -+ 2 = 144 X 1,200 = 172,800 -+ 33,000 = say strides. It squares his step, and may be used for preventing 

fiX!' horse· power. him from striking h is knees w ith his feet. 
It is safe to reckon that a double belt will do half as much In the engraving a part of the weight is broken away to 

work again as a single one. Belting made from " Helvetia " I show the form of the shoe under the joint, and Fig. 2 is a 
leather is much stronger and will bear a 
heavier strain thim that made from ordinary 
tanned leather. 

Hints to U8ers of Belting. 
1. Horizontal, inclined, and long belts give 

a much better effect than vertical and shQrt 
belts. 

2. Short belts require to be tighter than 
long ones. A long belt working horizontally 
increases the grip by its own weight. 

3. If there is too great a distance between 
the pulleys, the weight of the belt will pro ­
duce a heavy sag, drawing so hard on the 
shaft as to cause great friction at the bearings ; 
while at the same time the belt will have an 
unsteady, flapping motion , injurious to itself 
and to the machinery. 

4. Care should be taken to let belts run free 
and easy, so as to prevent the tearing out of 
lace holes at the lap ; it also prevents the rapid 
wear of the metal bearings. 

[FEBRUARY . 1 4, 1 880. 
IMPROVEMENT IN FIREPLACES. 

The annexed engraving represents an improved fireplace 
damper plate and arch bar recently patented by Mr. Clark 
Hanes, of Wheeling, West Va. It serves the purpose of 
an arch bar for sustaining the brick wall over the fireplace, 
opening also as a damper for regulating the draught and 
for preventing the falling of soot when the fireplace is not 
in  use. 

The engraving shows the plate and damper in position in 
the fireplace, and also gives a face view in perspective. 

A is a cast iron plate of sufficient length to rest on the 
walls at the side of the fireplaee , and having the oblong 
lperture, C, which is sufficient for the escape of smoke. A 
damper, B, fitted bet ween two ribs on the plate, A, is capa­
ble of being moved so as to cover the opening, C.  'fhe 
plate is ribbed to give it sufficient strength to  sustain the 
weight of the wall above the fireplace, and thus obviates 
the necessity of building an arch for that p urpose. 

This invention facilitates the construction of fireplaees, 
and renders them free from one of the principal objection s 
brought against them, that is, the escape of soot through 
the flue opening into the room w hen the fireplace is not in 
use. 

. . . . .. 
RECENT INVENTIONS. 

Mr. Solomon B. Ellithorp, of Rochester, N. Y. , has in­
vented an improvement in waxing mechanisms for sewing 
machines. It consists of two arms carrying sponges, which 
are moved reciprocally by the operating mechanism of the 
machine in such a manner that they pass over melted wax 
held in a suitable receptacle, taking up a suitable quantity 
thereof, and at the proper time are rubbed and Clasped 
against the two threads carried by the needle and shuttle. 

An improved cord adjuster has been patented by Mr. 
William W. Batchelder, of New York city. The object of 
this invention is to furnish cord adjusters and holders so 
constructed that cords may be moved longitudi nally through 
them as required, and may be held securely in place when 
adjusted . It consists in a cord adjuster and holder 
formed of a tube having longitudinal flanges or ribs upon 
its inner surfaee , an interior swiveled spiral and a swiveled 
collar, so con structed and arranged that the cord may be 
moved longitudinally by turning the collar. 

Mr. Alfred E. Feroe, of Ti voli, N. Y. , has patented an im­
proved process of obtaining wort, which consists in first dis­

solving the diastase of the ground malt in w arm water at 
less than a converting temperature, and then bringing the 
mash to and keeping it at a converting heat by continuously 
drawing the wort from the bottom of the tub, heating, and 
passing it through the mash, as specified. 

Mr. Edward Earle, of Brooklyn, N. Y. , has patented an 
improved fishing rod which consists in providing the ordi­
nary ferrules or tubes that are fitted to slip together with an 
annular cap or socket piece that covers the end of the outer 
tube and prevents water from working in and rotting the 
rod. 

Mr. Charles J. Everickx, of Paris , France, has patented 
a system of articulation or joints for portable furniture, so 
that it can readily be folded up to oceupy a very small space 
and can be conveniently carried. 

.. � . � .. 
Ne_ York City Fire DeparlDl.ellt. 

The statistics of �he Fire Depart ment show that there were 
1,541 fires in the city in 1879. against 1,655 in 1878. In 1877 
there were 1 ,450. The only printed statistics with which 
these can be compared are those of the first three years of 
the existence of the paid department-1866, 1867, and 1868 

-when there were 798, 873, and 740 fires re­
spectively. The increase in number of fires 
is accounted for by the increase of the city 
and the addition of such districts as West­

chester to the area covered by the statistics. 
The higher effieiency of the Fire Department 
is  indicated in the fact that while the per­
centages of total destruction of buildings by 
fire were 7, 6�, and 5 per eent for 1866, 1867, 
and 1868 respectively, the percentages for 
1 877, 1878, and 1879 were only 3 '45, 1 '14, and -
1 '6 per cent of total loss . .  This d�fference is 
said t .o be due to the perfec ted system of fire 
alarms now in use ; the convenient arrange· 
ment of quarters for men and horses, insuripg 
the promptest response to the signals, and 
the introduction into the city of a large num·· 
bel' of new hydrants, which have always been 
erected as soon as the Commissioners request­
ed them. 

, 5. It is asserted that the grain side of a 
belt put next to the pulley will drive 30'per 
cent. more than the flesh side. Experience 
can alone verify this ; .but when belts are re­
quired to be worked this way, the fact should 
be stated in the order, so that the riveting 
may be arranged accordingly. 

FIREPLACE DAMPER PLATE AND ARCH BAR. 

The principal causes of fires have been 
carelessness on the part of servants or occu­
pants of houses (this is accountable for nearly 
one-quarter o f  all the fires), foul chimneys, 
explosion of kerosene lamps, and window 
curtains  near gas jets. The num ber of fires 
froIIJ..kerosene has been reduced from 136 in 
1877"to 92 in 1 879, by the methodical in8pec­

6. To obtain a greater amount of power from belts, the 
pulleys may be covered with leather ; this will allow the 
belts to be run very slack, and give 25 per cent. more 
durability. 

7. Leather belts should be weB protected against water 
and even loose st6am or other moisture . 

8. Belts working in very wet places should be ordered to 
be waterproofed. 

section of a portion of the shoe and weight taken through 
the joint. The weight is fitted to a rabbet or recess formed 
in the shoe, and is held in place by three screws, so that it 
may !,tt any time be removed if required. 

When it is necessary to use the device for preventing the 
horse from striking his knees with his feet the weight is 
made to extend farther back upon one side tban the other, 
as shown in the dotted UnCi in Fig. 1. 

tion of the oil offered for sale, and the regUlation of 
its quality and of the quantity kept 1Il store. Men are 
constantly employed in collecting samples, which are 
labeled and tested , and the dealer is attended to if his sam­
ple is below the standard fi xed by law . The deaiers are 
getting to understand that they cannot keep an inferior oil 
without detectiQn" and the eonseqnence is that there is sel · 
dom any offered for sale that is not of good quality. 

© 1880 SCIENTIFIC AMERICAN, INC



FEBRUARY 1 4, J 880.]1 $citutifi c !tutrican. 
= 

THE MOHOLI GALAGO. 
' I NATURAL HISTORY NOTES. 

The moholi galago is nearly sixteen inches in length, I
" Insects Destroye d by Jilungi. -Dr. Hagen, of Harvard Uni· 

inclusive of the tail . Its color is gray, with irregular mark. v(jrsity, in a paper on the destruction of obnoxious insects, 
ings of a deeper hue. The under parts of the body are , a fter describing some experiments which had been·made by 
nearly white, and the limbs are slightly tinged with a golden I Mr. J. H. Burns a

. 

nd others, draws the following conclu­
luster. The tail is not very bushy, excepting at the extre· sions : 1 .  That the common house fly is often killed by a 
mity, and its color is a chestnut brown. The texture of the I fungus (Spore ndonema), and that in epizootics a large num­
fur is very soft, and there is a slight wooliness in its setting. ber of insects are killed by the same vegetable parasite.  2. 

water ten feet deep. Like some species of Asptentum, it 
propagates very freely from the buds which are abundantly 
produced on the fronds. Sometimes, as Wilson observed in 
Jamaica generally, the floating wild plants are much smaller 
than the cultivated ones, ranging less than six incbes in 
height, including the fertile as well as the rosette of broad. 
sterile fronds. 

Nocturnal in habits, it sleeps duo 
ring the day, with its large ears 
folded over the head in such a man· 
ner as to give it the aspect of an 
earless animal. More active than 
the loris, the moholi does not secure 
its prey by stealing on it with slow 
and silent movements, but leaps 
upon the flying insects on which it 
loves to feed, and seizes them in its 
slender paws. Besides insects, va­
rious fruits form part of the mo· 
holi;s food, more especially such 
as are of a pulpy nature, and it is 
said that the moholi eats that vege­
table exudation whfch is known 
by the name of gum senegal. Its 
diurnal repose is taken in . the 
curious nest which it builds in the 
forked branches of trees, using 
grass, leaves, and other soft sub­
stances for the purpose. In this 
lofty cradle the young are nurtured 
until they fife of an age to provide 
for themselves. 

The face is ful l  of expression, in 
which it is aided by the large and 
prominent ears ; and the creature 
is  said to contriict its countenance 
into strange grimaces, after the 

fashion of the ordinary monkeys. 
Like the mon keys, too, 

'
it ca� l eap 

for some littl e distance, and springs 
from one branch to another, or 
from tree to tree, w ith agility and 
preCISIOn. The moholi galago is 
an inhabitant of Southern Africa, having been found by 
Dr. Smith hopping about the branches of the trees that bor. 
dered the Limpopo river, in twenty-five degrees of sou(h 
latitude. 

SPIDER CRAB. 
The body of this singular little crustacean is almost trian ­

gular, with a pointed protruding head. Notwithstanding its 
long slender legs it moves very slowly, never swimming, but 
crawling without touching its hody to the ground. All 
kinds of sea tangle, plants, and sponges plant themselves on 
the backs of these crabs, sometimes 
completely enveloping them. These 
growths are so constant and so rapid 
that the creature can only free itself 
at the time when it changes its skin .  
This portabl e garden furnishes the 
crab with food which it gathefs 
with its shear· l ike claws.  

. � .  
Hybrid Geese. 

Mr. Charles Darwin communi­
cates to the current number of Na­
ture an interesting case, in which 
hybrid geese, the offspring of two 
distinct species, have proved quite 
fertile  inte r  se . The common goose 
and the Chinese goose are so dis­
tinct that they have been placed in 
different genera or sub-genera ; and 
yet they interhreed, and their off· 
spring prove fertile. Mutual ster· 
ility is, therefore, shown to be no 
safe or immutable criterion of spe­
cific difference. 

MOHOLI.-Galago frIolwl! 

" Voice " in F'ishe s.-In a recent n umber of Nature , Mr. S .  
E. Pool gives an  interesting account 
of an observation made by him in 
support of the claim that fishes are 
endowed with the faculty of voice. 
He stated th:�t while engaged in a 
survey of the Disang River, in 
Eastern Asia, some six years ago, 
he had occasion to sound the deptlj. 
of a pool . When seated in a sman 
canoe and slowly neari ng it ,  be sud­
denly became aware of the presence 
of a n umber of fishes called 
" mahsir. " They were evidently 
attracted by the canoe, and Mr. 
Pool surmised tbat they m ight pos­
sibly think it a huge dead fish. 
While watching their . movements 
he became aware of a peculiar 
" cluck " or percussive sound, which 
was frequently repeated on all sides, 
and coming from below, but near 
by. This was soon t raced to tbe 
" mahsir, " and one of them 'made 
distinct sounds which were an­
swered by others. He states that 
in some parts of eastern Assam a 
large bivalve sings in concert with 
others. 

" 

The apparatJs by means of which 
certain fi shes are enabled to prodnce 
sounds has, according to the Corre ­
spondance Scie ntijique , been studied 
quite recently by a Danish n atural 
ist, M. W. Sorensen . This gentle ­
man, during h i s  residen ce, i n  1877 
and 1878, at the point where the 

That the fu ngus of the house fly works as well as yeast for Riacho del Oro empties into the river Paraguay, discovered 
baking and brewin g purposes. 3. That the application of that the principal organ of sound was the swimming blad­
yeast on insects produces in them a fungus which becomes der. This, in the siluroids, is somewhat elastic throughout 
fatal to insects. 4. That in the experiment made by Mr. its whole length, while in the characins the elasticity 
Burns, all potato beetles sprinkled with diluted yeast died depends especially on flat bands or round cords in its walls. 
from the eighth to the t welfth day, and that the fungus was The swimming hladder, as an organ , acquires its greatest 
found in the vessels of the wings. He admits that further developmen t in  the siluroids. In the species of the genera 
experiments are necessary to find out the most con venient Platystorna and Pi'!e uda�oides  it is divided by one longitudi­

method of application. nal septum, and several transverse ones, into a few cham-
The Floatin,q Fern. -One  of the most widely di-sseminated i bers or cells wh ich communicate freely with each other. In 

tropical ferns is Ce ratopteris thalictroides-a plant ea�ily the gen n� ])O I"((S, the swimming bladder has numerou s appen· 

SPIDER CRAB.-Bte nol'hynchus Longirostris. 

dages which are divided internally 
by incomplete septa, into a large 
number of small cells. In all these 
fishes the transverse apophyses of 
the firRt two or three vertebrlE, and 
often a portion of the arch of the 
first vertebra, are not only joined 
together, but also with the posterior 
part of the cranium and the apo­
physes of the first vertebrlE, by 

very strong elastic membranes. The 
transverse apophyses 01' the second 
and third vertebne are in the form 
of very powerful springs, and are 
closely connected with the swim· 
ming bladder. The sound is pro­
duced by the action of muscles, 
which are inserted either directly 
on the swimming bladder or on the 
transverse apophysis of the third 
vertebra. In the characins, the 
elastic parts of the swimming blad­
der arc stretched longitudinally by 
the contraction of the muscles, and 
the vibration which results from 
this rhythmical movement is trans­
mitted to the air contained in the 
cavity of the bladder. In the silu­
roids, the anterior part of the blad­
der is drawn alternately backward 
and forward by the contraction and 
relaxation of the muscles ; an� du· 
ring these movements the air, in 
passing through the incomplete 
transverse septa, sets the latter in 

We have, however, says Mr. Dar· 
win, much better evidence on this 
head, in the fact of two individu­
als of the same form of hetero­
styled plants (those in which the 
style varies in length in different 
flowers) which belong to the same 
species, yieldi ng, when crossed, 
fewer seeds than the normal num· 
ber, and the plants raised from 
such seeds being, in the case of 
Lythrum salicaria, as sterile as the most sterile hybrid�. cultivated and propagated. Mr. Curtiss, in the Botanical vi bration , and thus a sound is produced. The loudness of 

tbe sound emitted is in direct proportion to the velocity 
with whicb the springs vibrate. The fishes studied by M. 
Sorensen In connection with this subject belonged to the 
genera Age niosus, D�ras, Platystoma, Prochilodus, Chalcinu8, 
and a few others. 

Buried Oak Tim ber. 

In deepening a river in the neighborhood of Norrk6ping, 
says the Timbe r Trades J01wnal, in order to make it acces­
sible for ships of heavier draught, among several objects of 
interest brought up from the bottom, eight oak trees were 
found at a depth of seven feet under the old bottom. The 
bark was almost decayed, and when it was taken off the 
wood was found to be hard an d black, resemblillg ebony. 
The trees are supposed to have been lying in the earth .900 
years. The trees have been sold to a firm of joiners, who 
intend using them for cabinet work. • 

Gazette, records the fact that he has collected fertile speci­
mens of it in Florida. It appears to exist under widely dif­
feren t conditions, and it is very variable in size, and in the 
cutting of the fronds. Several of the forms have been de­
scribed as species, and they are also cultivated under the 
generic name of Parke ria. Regarding the forms as belong­
ing to one species, varying according to its habitat, it is 
generally dispersed in tropical and sub ·tropical Asia, Africa, 
America, and Austral ia. Sometimes it grows in the muddy 
banks of rivers, in marshes, and other wet places, rooting 
in the ground. It is often found floating, however, like 
Pistia and Awlkt. Mr. Curtiss found it floating free in 

An Ope n  Winter and Spring Flowe 1'8. -At a meeting of 
the Torrey Botan ical Club, on January 13,  one of the memo 
bers reported that he had found the liver leaf (Hepatica tri· 
lobal and the field chickweed (Oerastium arve nse ) in flower 
on the 11th of January of the present year, at Riverdale on 
the Hudson ; and it  was also stated by an:Jther member that 
the flower buds of the trailing arbutus gave evidence that 
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they would soon open if the present warm weather con- Saccharomyces Exlguus. trict. Since the month of August the wells have not only 
tinned. This variety of alcoholic ferment was identified by Rees, been relieved, but the lines have been taking all the produc· 

The Sagacity oj Penguins.-In the report of M. E. Mouchez who met with it in the fermented juice of fruits. The cells tion and stead ily drawing on well stock. The month of 
on the Transit of Venus Expedition to the Island of Saint i are elongRted and almost cylindrical in form, and are gene· December shows that the stock at the wells has been depleted 
Paul, now being issued by the French Academy, the author, I rally joined together so as to give a star-shaped appearance ; about 182, 250 barrels, which we have credited to productions 
in  speaking of the habits of the penguins, as observed on their average length is 0 '000118 inch, and their diameter only and stock by distributillg 750 barrels a day through th e first 
that island, gives the following instance of their sagacity. 0 '000098 ;  they are therefore much more minute than the ordi- eight months of the year.-Stowell 's Reporter. 

''lThen these birds, which are extremely awkward and slow , nary y east cells, and on this account are somewhat difficult .. , • I � 

ill their movements and incapable of flight, come to a per- to detect under the microscope ;  like all the other varieties Fluid Cor Preserving Organic S ubstances. 
pendicular wall of rock, and can find no way of passing of this species they multiply by budding and sporation . ",Ve M. Wickershei mer, of the University of Berlin , has in-
around it, they prepare to scale it in the following manner : are led to give these particulars of this form of ferment, says I vented a fluid for the preparation of animal and vegetable 
The first arrived squat down close to the base of the rocks, the Brewers' Guardian, in consequenc� of some recent I ti�sues, wh.ich surpasses anything before �n.own in i ts �ower 
then those which follow press up closer and closer, and, researches of Muller and Hauer, whreh seem to prove , of preservIllg the color, form, and elastICIty of speCImens 
climbing over the backs of the former, make, in their turn, that the deterioration of beer is largely due to the presence treated with it. 
a gradual series of short steps, over which the remainder of this organism. The fluid may be injected into the veins of the body to be 
pass. Unfortunately M. Mouchez neglects to inform us Some few years since Engel stated that the existence of preserved by it, or the entire object may be immersed in it. 
how the birds which form the bottom rounds of the ladder Saccharomyces eilJiguus in beer ultimately produced a most In either case the elasticity of the tissues and .the flexibil ity 
m anage to get over ! unpleasant flavor, and these latest researches corroborate of the joints are preserved. 

The Utility to Flowers oj their Beauty.-Mr. Darwin, in this view ; we are now told that beer containing this ferment At a recent meeting of the Philadelphia Academy of Na-
rapidly undergoes change ; its brilliancy and pure flavor dis- tural Seiences, Profeswr Barbeck deseribed a number, of his fT Origin elf Species, " says that " flowers rank among the 

most beautiful production s  of nature, and they have be- appear, alld soon becomes cloudy and acquires a greenish- skeletons, which showed beautifully the combined move-

come, through natural selection, beautiful . or rather con- gray tinge, and develops a most unpleasant taste amI smell. ments of the chest, larynx, and other parts engaged in the 
It is, therefore, of the utmost importance that brewers should mechanism of breathing. I::leveral skel�tons of snakes, which spicuous, in contrast with the greenness of the leaves, that 

1 examine their seed yeast most carefully with a powerful mi- had been treated with the fluid more than a year previously, they might be easi y observed and visited by inseets, so that 
• • croscope, in order that they may reject any samples whieh permitted of undulatory and spiral movements. Lungs thus theIr fertilization might be favored. I have �ome to this contain this most injurious ferment ; its detection is not easy, prepared may, even after years, be inflated by means of bel­eonclusion from finding it an invariable rule that when a on aecount of its extreme minuteness, but with practice the lows. Such old lungs were scen to swell to ten times their flower is fertilized by the wind it never has a gayly-colored cells may be identified. size in the collapsed state, the lobes became distinet, the corolla. Again, several plants habitually produce two kinds _ .. _, ....... , .... � _____ _ 

of flowers-one kind open and colored,  so as to attract in- '('he Germs Floating in the Atmosphere. 
brown color g.radually ?hanged into red, and the ,:hole �rga� 

sects ,' the other closed and not colored, destitute of nectar, ' . .  appeared as If taken from a fresh body. SectIOns  of deh-
An elaborate senes of experiments has been und�rtaken I cate tissues, morbid formations which have been removed and never visited by inseets. We may safely conclude that by M. E. C.  Hansen, at the Carlsberg Laboratory, WIth the by an operation will appear after months as if in a fresh if insects had never existed on the faee of the earth, the ?bject of identifying the v�rious orgallisn:s which float about state, and may thus be preserved for future study. vegetation would never have been decked with beautiful III the �tmos�he�e, and WhICh are found Ill

. ,:
orts and beer. All sorts of vegetable organ isms may also be preserved in  flowers, but would have produced only such poor flowers as These IllvestlgatlOns form a valuable addItIOn to  those of  this fluid. A colony of cxquisite fresh water algal, which are now born� by our firs, oaks, nut, �?d as.h tre�s ,  by t�e Pasteur and Tyndall, who have already placed on record the had been in the fluid for a year, appeared to be growin in grasses, by spIllach, docks, and nettles. WIth thiR for hIS results of their experiments in the same direction. It has h 

g 

h H J t· F '  - t t ' t '  1 . h '  t e water. text, t e on. us Ice ry, III an III eres Illg ar IC e III t e , been observed that the germs of yeast proper are very seldom The Prussian Government has purchased this valuable December number of the Oontemporary Review, proceeds to met with in the atmosphere, but an infinite variety of moulds di scovery, and the Minister of. Instruction has published it d.iscuss the facts bearing on the case, both such as have been abound in almost all parts Pasteur found that besides in his official organ for the benefit of the scientific world. observed by himself and by others, and arrives at the fol- moulds and bacteria, he occasionally met with the following , The formul a for the preparation of the fluid is as follows : lowing conclusions : 1 . That conspicuousness is a step to- organisms : Mucor racemosus, Saccharomyces mycoderma, S. 
ward fertilization in one mode, and might therefore well be ' pastorianu8, S. ellipsoideus, S. apiculatus, S. cerevisim, and bac-

In 3, 000 grammes of boiling water dissolve alum, 100 
grammes ; com mon salt, 25 grammes ; saltpeter, 12 gram mes ; used by an artist loving at onee beauty and fertility. 2. teria, producing butyric and lactic acids. carbonate of pota sh ,  60 grammes ; arsenious acid, 10 That there is no such preponderating advantage in beauty , M. Hansen found in his experiments that saccharomy·ces grammes. After cooling and filtering, add to every ten as should convert the ugly win d-fertilized flowers into the are very seldom met with in the atmosphere ; bacteria are liters of the solution four liters of glycerine and one liter of bri1liant insect-fertilized flowers. 3. That in . an infinite usually present, but they are not nearly so plentiful as the 

b . . methylic alcohol. number of cases eauty eXIsts, but WIthout any relation to various kinds of moulds, among which Penicillium glaucum 
the mode of fertilization. 4. That it is maintained in many ' 

is the most common. In very cold weather it was noticed 
The method of application differs aecording to the nature 

, of the objeets to be preserved. Anatomical preparations cases where the uglier and less beautiful plant is more use- that all varieties of saecharomyces disappeared, but even 
ful, as in the case of the violet. 5. That even where con- : then monlds and certain forms of micro-bacteria were to be 

that are to be preserved dry are immersed in the fluid from 

spicuoilsness is useful , it furnishes lio complete accoun t of met with . 
six to twelve days, according to their size, then taken out 

the whole beauty of the flower. _ , • I .. and dried in the open air. Hollow organs, such as the 

As to the application of these facts to the two rival theo- One Year's Production oC Petrolenm. lungs, etc. , must be filled with the preserving fluid, then 

ries : if, on the oue hand, nothing has become beautiful but The petroleum business during the year just closed has laid in a vessel eontaining the same liquid, and afterward 
been marked by III any res lIlts never before attaI' ned The dI' stended with air and dried. Smaller animals, such as through the utility of beauty, the latter will be found where ' . 

it is useful and nowhere else. But investigations show that enormous production of crude (nearly 20,000,000 barrels) ex- crabs, beetles, lizards, frogs, etc . ,  if the natural colors are to 

beauty is found  where there is no utility ; so the theory, in ceeded the production of any previous year by about be preserved unchanged, are not to be dried, but put im­

our present knowledge, is inadmissible. If, on the other 5,000,000 barrels. '1'he average price of crude at the wells mediately into the preparation. The same fluid may be used 

hand, there be an artificer in Nature who loves at once uti!- for the year was 94% cents per barrel, being 39% cents less I' for the purpose of preserving human bodies during trans­

ity and lJeauty, he may use the one sometimes as the mean than for the year 1874, which has been heretofore considered portation, or even for more permanent embalming. 

to the other, or he may use beauty without utility ; and the the " cheap oil year. " .. , • • .. 

presence of beauty without utility is intelligible. The number of wells drilled during the year was 3,038, llIilk a Forbidde n Food in China. 

which number was not greatly in excess of former years ; The Chinese, whp esteem rats to be a delicacy, are down 

Peach Tree Borer InCesting Almonds. 

During the past half dozen years Hie double white and 
pink almond shrubs growing in my garden have shown signs 
of being badly diseased. At first I thought little of it, as 
these shrubs are plentiful and multiply quite rapidly by suck· 
ers, but so many died outright that I was led to make a care­
ful examination of their roots, and in these, and in the stems 
just below the surface, large numbers of the larva of the com­
mon peach tree borer (.2IJJger'ia exitiosa) were ·found. Peach 
trees being but little grown in my neighborhood the borers 
took to the almonds and here kept at work until few good 
plants are left. 

Having quite a large number of the almonds, and seeing 
that the borers were w ell established, I concluded to leave 
them undisturbed in order to watch their progress during 
the summer, and ascertain if Harris was correct in saying 
that the moths appeared at all times from June until OCt0-
bel'. At various times during the summer I dug up almond 
plants, and invariably found grubs of all sizes, from those a 
few days old up to the nearly or quite full grown,  but no 
pUpal were discovered under the bark or in the tJarth immedi­
ately surrounding the wood, a fact that leads me to believe 
that the grubs go a much greater distance from their burrows 
before passing into the pupa state than is generally sup­
posed. PUPal that are so frequently found in the gum ex­
uding from peach trees are probably imprisoned there and 
cannot get away, else they would do so and find a niore con­
genial place for passing through their final transformation .  
Harris states that the pUpal are found in the  gum of  peach 
trees ; al$o under the hark and in the ground ; but so far as 
my own observations extend I conclude that they will 
al ways seek the latter. 

The old dwarf almond bushes in gardens are excellent 
breeding places for this insect, and it would be well for all 
who love such plants to examine them occasionally, and de­
stroy all the grubs found. Peach trees may be protected 
with tar paper bands, but this is not practicable with such 
slender and free sucking plants as the dwarf flowering 
almond.-A. S. F. ,  Amencan Entomologist. 

only about 6,k! per cent of the wells completed proved to be on the use of milk. The following translation of a Chinese 
dry or wOl'thless, against 111 per cent of dry holes developed placard regarding the highly immoral pra.ctice of consum ing 
in 1878. The shipments out of the producing regions have cow's milk is sent to the Foochow HI3'1'ald for pUblication : 
been larger than in any previous year, amounting to nearly " Strietly refrain from eating cow's milk ! Man should not 
16,000,000 barrels, which exceeded the shipments of 1878 rob the beasts of their food. Moreover of all beasts the cow 
nearly two and a quarter million barrels. The accumulation is the most useful and meritorious. Men who do not dis­
of stock in the producing regions of Pennsylvania duri.ng the ! criminate between mankind and beasts are worse than sense­
year has been without a parallel in the history of the trade ; 'I' less. Those who sell milk darken their consciences for gain, 
the amount of stock January 1,  1879, was 4, 615,299 barrels, and those who eat cow's milk foolishly think they are bene­
and on January 1, 1880, 8,470,4.90 barrels, bei ng an increase I fiting their bodies. Men wh� take medicine should first 
of 3,855, 191 barrels in 1879. I carefully investigate and find out its nature. Why do not 

The great Northern,  or Bradford district, has contributed those who eat cow's milk consider and inquire into its origin ? 
largely to these results ; in fact for the last two years this I For instance, men beget children, and while the children are 
field has been the chief point of interest in the oil country, , small they depend upon milk for their nourishment ;  so it is 
where most of the operators have congregated and most of I also with beasts. But when men buy milk to eat, do they 
the developments have taken place. In the last five years lIot do injury to the life of the calf ? And is there not bitter 
there have been about 6,000 wells drilled, 5, 100 of which are hatred and distress in the minds of both eow and calf?  
now producing oil at the rate of about 45, 000 barrels per Beasts cannot speak ; how then are they able to tell the man 
day. The total production in that district from Aug-ust, that, in eating the milk of beasts, his body becomes like that 
1875, to December 31, 1879, was 21 ,991,544 barrels, and the of birds and beasts ? But if men wish to take strengthening 
shipments out were 15,771 ,214 barrels, leaving a stock in medicine, there are numberless other articles in the world 
tanks of about six and a quarter million of barrels. The ex- that are beneficial ; and what necessity then is there for tak­
ports of petroleum for the year have been unprecedentedly ing cow's milk ? Besides this, the death and life of men 
large, exceeding all former years by many million gallons. have their fixed number and limit, and this cow's milk can­
The stocks held in European ports are also quite large, ex- not lengthen out and continue the life of man. Since, then, 
ceeding the amount hel d at the same time in 1878 some all know the truth-that it cannot do this, all ought to act 
500,000 barrels. with loving and benevolent spirit. Especially all who re-

The maximum production of crude petroleum in the Penn- ceive this exhortation should keep from eating mille The 
sylvania oil fields was reached in August, 1 879. Since that children of those who cause their families to refrain from 
time the production has undoubtedly been steadily on the eating milk will be· preserved to grow up ; they also will 
decline, and from present indications we may look for a con- thus lengthen out their own lives, and will escape from evil 
tinued decline, slowly but surely, until some new and now in time of fatal epidemics. If sueh persons be able also to 
unknown field shall be found which shall yield the precious exhort others, who are ignorant of first principles, to leave 
fluid bountifully. off the eating of milk, their descendants shall surely prosper. 

There was a steady increase of stock at the wells during Published by the Hall of Good Exhortations. The Xylo­
the first eight months of the year, which was not reported graphic bloeks are deposited in the Ung Ling Koh. " 
and did not go into the account  in making up productions 4 4 .  � .. 
and stocks. The pipe lines prior to September did not take IT is said that the adhesiveness and durability of a solu-
from the wells their production , which was evident from the tion of 100 parts gum arabic in 250 parts water may be ill­
overflowing tanks everywhere to be seen in the Bradford dis- creased by adding 2 parts of sulphate of alumina. 
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ANCIENT EGYPTIAN GLASSWARE. 

On the tomb of Beni Hassan there are paintings repre­
senting Theban glass blowers working with blowpipes like 
those used at the present day. Thes�paintings are sup­
posed to date from the reign of Osortasen 1. , about 3000 
B. C. At Thebes a necklace of glass beads was found bear­
ing the name of the Queen of Thothmes Ill. , who reigned 
about 1500 B. C. The Egyptians were skillful in the mani­
pulation of glas" as many specimens preserved in the Brit­
i�h Museum attest. Our engraving shows several specimens 
of this ancient ware ; some of it is made of party-colored 
glass, wh ile other specimens are plain. 

----- .. , . ,  .. 
Why , the Sky appears Blue. 

. .  Why is the sky blue ?" is a question, says a recent num­
ber of the Academy, which has often been asked, but never 
satisfactorily answered. Helmholtz offered an explanations 
which depended on the refl8ction of solar light by the air 
particles in the atmosphere. These particles being very 
minute would reflect preferably the shortest waves of light, 
namely blue waves, while they would allow 
the longer waves, correspon ding to green and 
red light, to pass through them ; just as a log 
of wood floating on the surface of still water 
would throw off the tiny wavelets caused hy 
a falling drop in its neighborhood, while the 
slime log in long ocean swells would be tossed 
to and fro without noticeably impeding the 
progress of the waves. 

Dr. E. L. Nichols (in the Philosophical Ma­
gazine for December) has propounded another 
view, which has much to recommend it. Ac­
cording to y' oung and Helmholtz's theory of 
color-impression there are in  the eye three sets 
of nerve· termini, one set chiefly influenced 
by the red, another by the green, the third 
by the violet rays. The impression of color 
is the resultant of the intensities of these 
three effects.  The impression upon these 
nerves is not directly proportion al to the in­
tensity of the ray, the different nerve-termini 
being subject to different  laws. For very 
feeble rays the " violet " nerves are very seu­
sitive, while the " green " and " red " nerve� 
scarcely act at all .  As the l ight increases in 
intensity the " red " and " green " nerves in­
crease in activity. while the " violet " nerves 
become tired and dazzled. For rays of daz­
zling brilliancy the " red . ,  nerves are in their 
most sensiti ve condition . Thus, of the sim­
ple colors, as the brightness increases, red 
and green change to yellow, blue becomes 
white. Daylight at ordinary intensities af­
fects the three sets of nerve-termini equally ; 
the resultant impression is whiteness. Now 
daylight is simply the light of the sun weak­
ened by manifold diffuse reflection s. The 
direct rays of the sun,  as we let them fall 
upon any colorless ohject,  appear also a white 
light ; but on attempting at noon on a clear 
day to gaze into the sun's face the impression 
is of blinding yellow . It is not that the direct 
rays differ in composition from diffuse day­
light, but that the " violet " nerves cannot 
transmit the action of such strong light. 
The moon, with enormously less illumi-
nating power than the sun, seems bright, and is far 
brighter than the open sky. In passing from the i nten­
sity of the moon's rays to those reaching us from a corre­
sponding bit of the open sky, we may, perhaps, take a step 
as great as that between the brightness of the sun and nioon. 
In general, white light will appear bluer and bluer as its 
intensity diminishes, and this law will apply to the skies ; as 
the light they reflect becomes fainter and fainter they will 
increase in blueness, even though the light by the process 
of reflection suffer no change in composition. 

• j ,e • •  
An Examination at .the InstUutlo:q for Deaf Mutes at 

Passy. 
M. Houdin, the director of the institution, explained the 

method he has been putting in practice for thrrty years, and 
which has for i ts  obj ect to teach mutes to speak and to in­
struct them by speech. He further stated that the constant 
testimony of facts. as well as the scientific data, show that 
all intelligent deaf mutes endowed with vision, the sense of 
touch, and an intact vocal organ, can speak, read speech on 
the lips of others, and can be taught by speech, and thus 
enter into communication with society. And he also re­
marked the superior position of the deaf mute who has be�n 
taught speech, to tbat of the mute who can only make signs 
which nobody understands. 

A child, six years old, was presented for examination. He 
read fluently, with a clear voice, words which were written 
for him on the blackboard. He also named equally well all 
objects pointed out to him. He could -also read from the 
lips all the words spoken to him, and wrote them on the 
board with a skill and rapidity quite extraordinary for a 
child of his age. He is able thus to read, articulate, and 
write all the words of the Fren ch language. He now uses, 
in ordinary phraseology, about 600 words, and, without 
doubt, will master the langnage and complete his education 
by this method of instruction. 
. Then followed an exhibition of pupils of three to four 

J titutifit !mtritau. 1 05 
years of age, who read from the lips of others, spoke, and I Introduction to a Blop.aphical Sketch. 
wrote from oral dictation. Madame Houdin dictated to In the last issue of the Journal of &ience, published ill 
them from a book, and they reproduced the text accurately London, is a lengthy and interesting paper on the life and 
without the least faul t of orthography ; and then they read character of Hon. Henry Cavendish, F. R S. , an eccentric 
aloud what they had written. 'l'wo of the pupils, young genius who lived, in London from 1731 to 1 810. Mr. Caven 
ladies, passed through the audience and answered intelli- dish spent his life of eighty yaars in scierrtific investigation s, 
gently and gracefully the questions put to them. leaving a record of his electl'lc researches which were more 

It was also noticed that in these children the expression complete than had been made by others at the time uf his 
of face was lively and happy, which is quite different from death. The writer, before in troducing the subject of his 
what is usually seen in the deaf who remain dumb. Their biography, pertinently alludes to the advantages scienti8ts of 
speech seemed natural, warm, expressive, and live, and not the present day have over those of the last century from the 
at all mechanical, cold, monotonous, and dead, as is often facility now had for promulgating discoveries and exchan� .. 
found in deaf mutes who have learned to talk. ing id eas through the public press. 

M. Houdin explained that this success was due not only If there is one Scriptural admonition, says the biographer, 
to particular care as to the manner of speaking in private which the scientific workers of the present day fail to obey 
and family life, but also to the precaut ion taken to make more rarely than another; it is the one which warns us 
not only one organ speak after being put into mere auto- against the foolishness of hiding our light  under a bushel, 
matic motion, but to make the intelligence speak through i nstead of setting it on a hill so that it may shine before all 
that organ, which alone can give warmth, color, and life to men. 
speech. Every discoverer, nowadays, whether great or small, as 

soon as he finds his l ight-whether it �e a 
six· thousand-candle electric lamp or only a 
halfpenny dip-immediately hastens to place 
it on the top of the tallest hill he can find, so 
that it  may shine forth literally urbi et OJ'bi. 
Many lights, it is true, give forth only a feeble 
glimmer ; but it is surely better that we 
should be at times overburdened with crude 
observations of possi bly valueless facts, than 
that a singl e particle of truth should be con­
cealed, or its publication delayed even for a 
day more than is absolutely necessary. 

There n ever was a period in the world's 
history when scientific observation was so 
universal as in the present year of grace, and 
it never before had su ch a chance of being 
so thoroughly controlled by publication and 
criticism, An important discovery in any 
branch of physical science is now made pub­
lic with a rapidity that has never before been 
equaled, and the paper, article, or even tele­
gram containing its history is published and 
republ ished, discussed, and criticised in every 
civilized language. The observations de­
scribed are repeated and tested in half a hun-

. dred laboratories, and the sligh test incorrect­
ness or misstatement is pounced u pon with 
the utmost eagerness , and published with the 
same universality as the original researches 
themselves. The numerous facilities which 
we possess for spreading and sifting scientific 
observations are bearing fruit every day, and 
the scientific press-althongh its office is to 
collect and distribute facts rather than to cri­
ticise them-has become as great a power in 
its own particular sphere as its elder sister, 
the poli tical press, has in the hands of our 
political fellow workers. 

.... . ... 
A Wonderful S u rgIcal Operation. 

The Evening Post, one of the most reliable of 
our city dailies, gives the following account of 
a very remarkable operation now proceedjng 
at Bellevue Hospital. The patient is a young 

EGYPTIAN GLASSWARE (1 500 B. C.) man, twenty-one years old,  who lost his nose 
through what is kn own as a lupoid ulcer, the 

There was then presented a young man , 1 6 years old, who '1 result of a blow from a club, and the operation will result 
had become totally deaf at 11 years of age, and who would . in the replacement of that useful organ, or rather the sub­
have ended by losing his speech had his education been con- stitution of a part of one of tbe sufferer's fingers for the 
tinued by signs, but in whom, on the contrary, speech had missing feature. The first step, which was taken some 
continued to improve even after considerable cessation of - weeks ago, was to remove the llail from the middle finger 
use, which had altered it greatly, and whose education finally of the patient's left hand. Two deep incisions were then 
could be completed by lip reading simply. His own state- made at the base of the nose, and pieces of flesh were brought 
ment was : " All I know is, that M. Houdin has taught me I down to cover the opening caused by the destruction of the 
to read from the lips, and that I see the words instead of nasal bones and cartilages. Next incisions were made at 
hea/ring them. "-La France M€dicale. the upper extremity of the nose to form a pocket for the 

.. � .  I .. reception of the end of the finger to be transplanted. The 
Court Plastel'. next step was to open the finger from the second joint to the 

Soak ising'lass in a little warm water for seventy-four tip and to place the finger in position on the patient's face, 
hours ; then evaporate nearly all the water by gentle heat ; securing the flaps by sil ver sutures. 'fhis was done five 
dissolve the residue in a little dilute alcohol , and 'strain the weeks ago, and the surfaces have united admirably. The 
whole through a piece of open linen. The strained mass next operation will be the amputation of the finger at the 
should be a stiff jelly when cold. Now stretch a piece of first joint, wilen the bones of the transplanted phalanges 
silk or sarsenet on a wooden frame, and fix it tight with will serve admirably to  replace the !Iasal bones. A triangu­
tacks or pack thread. Melt the jelly, and apply it to the silk lar flap of skin will then be brought down from the fore­
thinly and evenly with a badger hair brush. A second coat- head to form a uniform surface for the new nose, and the 
ing must be applied when the first has dried. When both job will be completed. It may be added that at one point 
are dry, apply over the whole surface two or three coatings of the operation the patient's breathing was so obstrncted . 

of balsam of Peru. Plaster thus made is very pliable, and by blood rnnning down his throat that it became necessary to 
never breaks. insert a silver tube in his windpipe. 

---- .- .. ' • , ..  ��---- -- During the last few weeks the patient has been kept under 
Petroleum In Colorado. the influence of anresthetics, and his arm and head have 

The Pueblo Ohieftain says : A villit to the works of the been kept in position by means of plaster of PariS. The 
Pioneer Oil Company, in South Pueblo, disclosed the fact operation was suggested by a similar expel'iment in Bi!'ming­
that the company has its drill down something over 760 feet. ham, England ; bUt! it is so much more complicated in its 
The superintendent says that the drill is now over 1 ,200 feet nature that it is practically original. 
below the coat measures, and every indication was as the .. ' .  , .. 
most sanguine of the company expected. He thinks they REMEDY FOR CORNs. -Mr. Gezow, a Russian apothecary, 
will have to go 1 , 300 feet, or perhaps more, before they recommends the following as a " sure " remedy for corns, 
strike a flowing supply. The company has ample capital, stating that it proves effective within a short time, and with­
and will go 2,000 feet, if necessary, to strike it. The for- out causing any pain : Salicylic acid, 30 parts ; extract of 
mation gone through so far is almost identical with the for- cannabis indica, 5 parts ; collodion , 240 parts. To be appl ierl 
mation of the Pennsylvania oil regions. by means of a camel's hair pencil .-Pltarm. Zeit. 
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Rallroad Construction In 18'19. 1 100 feet square, and is ornamented with Corinthian Pilasters. , AGRICULTURAL INVENTIONS. 

The total of the year was 4,430 miles, which is the largest I There had been an inclosure all round the tope, forming a Mr. Benjamin Middleton, of Muscatine, Iowa, has patentej 
sin�e 1872, and has been exceeded only four times in the his- courtyard about 500 feet square. Through this the prin�j� I a device for heating hot-beds, green-houses, and the like. It 
tory. of the country-the four years ending with 1872. For I pal gateway entered from the south, in a line with the origi- consists in means fer forcing heat and moisture to plants 
the eight years that we have made up thifl record, which in- I nal stairs on the south and north side of the tope. This through an unvarying surface 'Of porous bricks, tiles, or 
cludes road Oll which track wa8 laid during the year, whether I approach was evidently an important construction. There other equivalent substances. 
opened for traffic or not, and differs materially from the fig- . was further evidence of what it had been in the remains of Mr. Alexander B. Campbell, (f Albion , Wis. , has patented 
ures in Poor'8 Manual (which usually include only road open colossal figures, which were brought to light. The size of an improved harrow coupling, which forms a flexible con ' 
for business), the miles of new road constructed have been : these may be judged of by the size of the feet, which were nection between the several harrow bars. It consists in a 

Year. Miles. , Year. Miles. 
187'J . . . . . . . . . . . . . . . . . . . . . .  7,340 1876 . . • • • •  _ • . .  • . • . . . . .  • . • •  2,460 
1873. . . . . . • • • • . .  • • . .  • • • . .  •• 3,883 1877. . . . . • . . .  . • • • . . .  • • . . . .  2,301 
1874 . • • . . • . • . . • • • • • . . • • . •  2'025 1 1878 . . . . . . . .. . . . . . . . . . . . . .  2,916 
1875 . . . . . . . . . . . . . . . . . . . . 1 ,561 1879 . . . . . . . . . . . . . . . . . . . . .  4,430 

23 inches long, and which were all that remained of the harrow coupling formed of a clevis attached to a harrow bar, 
statue to which they belonged. On digging a tunnel into the upper shank of which clevis is lengthened and terminates 
the center of the tope, the external wall was found to be in an eye, into which a bar hook attached to the forward 
composed of stones and slates, so arranged as to produce a part of the clevis of the following harrow bar passes. 

Compared with 1878, therefore, last year shows an increase diaper or checkered pattern-a style of masoury peculiar to Mr. William Pendley, of Ludville, Ga. , has patented an 
of more than 50 per cent. At the close of 1878, according to all the remains of the Buddhist period. In his excavations, improved machine for planting seed, distributing guan o, 
Poor'8 Manual, the length of railroad in the country was Mr. Simpson was fortunate enough to come upon the cell, cultivating cotton and other plants, and for other plowing. 
81,841 miles. Adding the mileage constructed in 1879, we which was formed of layers of slate, and was a perfect cube It is so constructed that it may be readily adjusted for these 
have the grand total of 86,263 miles of railroad in the United of 16 inches. In this small reposi tory, which constituted various uses. 
States at the beginning of the current year, when the total the sanctum, in honor of which the monument had been ------__ IHIH __ .. _-----
of an Europe is about 100,000 miles, and of all the rest of raised, and to which the ritualistic ceremonies of the Bud­
the world probably not 20,000 miles. The increase in this dhists were directed, there were found two handfuls of dark 
country was at the rate of about 5Xl per cent, the increase looking dust, which were probably part of the ashes of some 
of population being doubtleBs something less than 3 per cent noted holy man of the time, deposited after cremation-the 
so that the num?er of inhabitants per mi1� of railroad has I rule of the Buddhist priesthood. On top of the ashes lay a 
become less durmg the year. The populatlOD of the country golden relic holder, octagonal in form , about 4 inches long, 
is now probably about 49,500,000, and this gives 574 persons and set on each of its faces with ston es. Among the ashes 
to support 1 mile of railroad, against 585 at the beginning of were 20 gold coins, 17 of them Bactrian or Indo-Scythian 
1879. In Europe tlle Merage is about 3,333 per mile of road, and 3 Roman. These coins. which were in splendid con­
and in Sweden, where the mileage in proportion to popnla dition, and the relic h older, were no doubt deposited as 
tion is largest, it is 1 ,667. We have given these figures be- offerings along with the ashes at the consecration ceremony 
fore, but we repeat them to emphasize the fact that this iR 1 0f the shrine. The coins are only a negative evidence to­
peculiarly the railroad countr!, not 8i�ply because it is big, ward the date of the tope ;  but from them it is certain that 
but because the same populatIOn reqUIres a larger amount of the latter is not older than the second century. How much 
railroad here than anywhere else. later it may be is rather a difficult question as yet to deter-

Of the 4,430 miles, 923Xl miles are of narrow gauge ( 18 mine. The Roman coins seem to show that Afghanistan 
miles 2 feet, 23 miles 3Xl feet, and the rest 3 feet gauge). was the way of commerce from Central Asia into India in 
This is a little less than 21 per cent of the whole, Against remote times. 
about 30 per cent in 1878. -Railroad Gazette. --------� ... -., ...... ------

The Vlscoshncter. 

This is the name given to an instrument by means of 
Recent Expiol'atlons In Af'ghanillt a n .  which the viscosity of a sample of beer can be determined. 

The Crops of" 1 8'19. 

The Agricultural Department has published a comparative 
table on the crops produced in 1878 and 1879, together with 
the prices obtained by the producers, as follows : 

HARVEST. 1878. 
Wheat, bushels . . . . . . . . . . . . . .  420,122,400 
Corn, bushels . . . . . . . . . . .  . . . . . .  1,388,218,750 
Oats, bushels. . . . . . . .  . . . .  . . . . .  413.578,560 
Rye, bushels . . . . . . . . . . . . . . . . . . . _ 25,842,790 
Barley, bushels . . . . . . . . . . . . ' "  42,245,630 
Buckwheat, bushels . .  . . . . . . . . . . 12,246,820 
Cotton, bales . . . .  . . . .  . . . . . .  . . . .  5,216,603 
Tobacco, pounds . . . .  . . . .  . . . .  . . . .  392,546,700 
Hay, tons . . . . . . . . . . . . . . . . . . . . . . .  39,608,296 
Potatoes, bushels . . . . . . . . . . . . . . 124,126,650 

PRICE. 
Wheat . . . . . . . . . . . . . . . . . . . . . . . . . , $326,346,424 
Corn . . . .  . . . . . . . . . . . . . . . . . .  . . . . . 441,153.435 
Oats . . .  . . . . . . . . . . . . . . . . . .  _ .  . . . . 101.945,830 
Rye . . . . . . . . . . . . . . .  _ . . . . .  . . . . . . . 13,592,826 
Barley . . . . . . . . . . . . . . . .  . . . . . . . .  . .  24,483,315 
Buckwheat . . .  . . . . . . . . . . . . . . . . . .  6,454,120 
Cotton . . . . . . . . . _ . . . . . .  . . . .  . . . .  193.854,611 
Tobacco . . . . . . . . . . . . . . .  . . . . . . . . .  22,137,427 
Hay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285,543,752 
Potatoes . . . . . . .  . . . . . . . . . . . . . . . .  73,059.125 

1879. 
448,755,000 

1,544,899,000 
364,253,600 
[23,640,500 
40,184,2"0 
13,145,650 

5,020.387 
384,059,659 

35,648,000 
181,360,000 

i$499,108,OOO 
580,250,000 
120,855,000 

15.505,000 
23,625,300 

7,860,488 
231,000.000 

21,454,591 
[325,851,280 
78,971,000 

Total . . . . .  . . . . . . . . . . . . . .  $1 ,488,570,866 $1,904,480,659 

Thi s increase of some $415,000,000 in a single year is a 
most encouraging result. But there has also been a gain ill 
other values besides those of the crops noted above. The 
statistician of the department, who is reported to be gather­
ing material upon which to base a careful estimate of the 
total increase in certain other values during the year just 
closed, to include the increased price of real estate and min­
ing property, expresses the opinion, based upon material 
already gathered, that it will not fall below $1,000,000, 000. 

Fot a period of about 40 years it has been known that in- It consistH in its simplest form of a funnel-shaped vessel, the 
teresting Buddhist remains . existed in the Jellalabad Valley, lower extremity of which is drawn out to a fine point, so 
although little or no attention has been given to their inves- that the internal diameter is as fine as a capillary tube. A 
tigation. Mr. William Simpson, having been quartered for certain quantity of distilled water being placed in the funnel­
some months in the valley, with the force under General Sir shaped reservoir, it determination is made of the quantity 
Samuel Browne, has been able to visit most of the remains which will run through in a given time, say five minutes ; 
in that region and to make sketches of them, and the results for example, we will assume this to be 21 cubic centimeters ; 
of his investigations are given by him in a paper published the same quantity of the beer to be tested is then placed in 
in a recent number of the Journal of the SoCiety of Art8. the instrument. and an observation made of the quantity 

.. � • , .. 
These Buddhist remains, says Mr. Simpson , are little more Progress of" Long Range Telellhonlng. running through in the same time, we will suppose this to 
than mounds. Here and there the crumbling remains of a have been 15 cubic centimeters. The viscosity is i� inverse An important experiment with the telephone was made, 
stupa may be seen , and fragments of walls can be traced in proportion to the quantity of fluid flowing through tIre tube January 25, between the Union Pacific TransfuJr on the east 
the heaps. The immense quantity of these mounds is aston- f side of the Missouri River and the American Union office at in a given time ; taking the viscosity 0 water at 1,000, we 
ishing ;  and, as it is known that these Buddhist establish- have the following proportion : St. Louis, a distance of 410 miles. The experiment previ-
ments were monasteries, the extent of the remains seems to ously made between Omaha and St. Louis had been unsatis-
indicate in the past a population of ascetics alone far greater 15 , 21 : :  1000 : V. factory. Superintendent Dickey, of the telegraph lines, and 
than the popUlation of the present day. In the Buddhist . .  V = 1400. also head of the Bell telephone system in the West ; Manager 
period, the country must have been under a high state of Many precautions have, of course, to be taken ; all de- Korty, of the Union Pacific Telegraph office, and Man ager 
civilization, where wealth abounded and art was cultivated. terminations must be made at the same temperature, and, if France, of the Omaha Telephone Exchange, conducted the 
The vestiges of art still remaining show that the religious possible, at the same barometric pressure ; any excess of car- experiment at this end of the wire, and Mr. Benedict, of the 
structul'es of the time were large and important. A style of bonic acid gas should be previously removed from the beer, American Union, and Mr. Durant, of the St. Louis Telephone 
architecture was followed in which sculpture was largely by shaking a portion of it in a bottle until no more gas is Exchange, conducted the experiment for St. Louis. Two 
practiced, and in which the effect was heightened by the given off ;  if the beer is at all thick it must be filtered, other- jars, Callaud battery, were used at the Omaha end and five 
use of color and gold. The structures connected with the wise some of the suspended particles may mechanically close jars in St. Louis. But two or three interruptions of a few 
pnctiee of the Buddhist faith were " viharas, " or monaster- up the capillary tube. The determination of the viscosity seconds each occurred, and these were clearly due to the 
ies, places in  which each monk had his cell, and with build- of beer is of value for many purpo�es, for any great excess I " swinging " of the wires in the strong wind which was 
ings for worship. One prominent form of the ritual was is an unfavorable sign . Any tendency toward " ropiness " I blowing. 
connected with structures which are now known as " topes " I can be det?cted by this instrument . . It would also proba?ly I' An ordinary conversation was carried on with the utmost 
or 8tupas. " Dagoba "  and " chaitya " are also terms used be of conSIderable value to the practIcal brewer for testmg ease, the most noticeable fact being that, while the enuncia­
to designate the same kind of structure. his worts, with the view of determining the dextrine ratio. tion of the words was perfectly clear, they came invariably 

The Afghanistan tope, unlike those of San chi, Bharut, A dextrinous wort will run through much slower than a with· the regular vibration of a musical note. The wires over 
and Amaravati , have a square base . It is ornamented with saccharine wort, and we think some very useful results might the greater part of the distance were quiet and not in use, 
a cornice and pilaster ; large and imposing stairs are made be obtained by the aid of this instrument. Its construction is but at the St. Louis end there was a heavy induction. 
to ascend to the platform formed by it above, on which the very simple, and any one with but a slight experience in Mr. W. H. Preece, in a recent lecture in London on sound, 
circular part of the tope stood. Among the topes in the chemical manipUlation may make one for himself. speaking of long distance talking by aid of the telephone, 
Jellalabad Valley which are not quite reduced to the con- .. 4 I - .. said that Prof. Bell and himself had carried on conversation 
dilion of mounds, the Greek influence is very distinctly Speakinl/; Dictionary. through an instrument having a resistance that represented 
marked in the architecture. The capitals are all Corinthian ; M. Lambrigot has invented a modification of Edison's 10,000 miles of wire ; in fact it was really a telegraph 10, 000 
and the more ornamental structures have a series of Corin- phonographic matrices, by substituting stearine for the tin miles long. He said there was no doubt whatever that 
thlan pilast"Crs, with base mOUldings and friezes. foil , and electrotyping the impressed surface. It has been if, like Jules Verne's hero, we could go to the moon and string 
- Regarding the monasteries little can be said, for scarce a suggested. that these electrotypes, which can be made very a wire along that distance, there would not be the slightest 
vestige of them now remains. All throughout Afghanistan cheaply, may render great service in the study of foreign difficulty in maintaining telephonic communication with the 
theft; is an immense number of caves. At Bamian, about a languages, for they preserve indefinitely and repeat as often eartb. 
hundred miles north of Cabul, there is what may be called as may be desired words that are the most difficult to pro­
a city of caverns. At Hada, and at almost all the groups of nounce correctly. A true speaking dictionary might thus 
topes, there are numerous caves associated with them. be made, an undertaking which the wildest fancy would not 
Nearly all of these, as a rule, are about the same size. They have dreamed of a few years ago.-Nature. 

. are merely arched recesses in the rock, about 12 feet high, .. , • • .. 
of the same width, and about 20 feet long. That they were The Brussels Exhibition. 

decorated with color is shown by the traces still visible in the In a letter to the Secretary of State, Mr. Goodloe, Minister 
decorations in a small group at Hada. Enough is left also at Brussels, calls attention to the Industrial, Agricultural, 
to distinguish panels, in · rows, with heads of Buddha or I and Horticultural Exhibition to be held in. Brusse�s . this 
Buddhist saints with the nimbus. At Darunta there is a year, from June 15 to October 15. No foreign exhIbItors 
very large and remarkable group of caves. The rock above ! will be invited or allowed to participate, but there will be 
had monasteries and topes of an extensive character upon it. an excellent opportunity for foreigners to critically inspect 
The most interesting of these caves are in a perpendicular Belgian products , and it is suggested that enterprising 
cliff overhanging the Cabul river. Americans who have some of their wares on hand can show 

Mr. Simpson concludes his paper with a short account of them to a great assembly gathered from 'every section of 
the excavations made by him at the Auin Posh tope, near Europe. They will not be allowed to sho w  goods in the Ex­
Jellalabad. Of this structure nothing is left but the lower : hibition Building, for the Exhibition will be strictly a na· 
part of the square base ; and there is only a small portion re- I tional one-a feature of the celebraNon of th9 fiftieth anni­
maining of the first course of masonry of the circular part I versary of the existence of Belgium as an independent 
of the tope, and which is 80 feet in diameter, The base ill I nation, 

Aluminum Telegraph Wire •• 
German telegraphic engineers have lately been experi­

menting with aluminum as a material for telegraph wires. 
This metal can easily be drawn out to a very much finer 
gauge than is possible with iron, and its conductibility is 
twice as great as that of iron wire. Its excessive cost has 
hitherto prevented its use for the purpose indicated,  but it 
is found that an alloy of aluminum and iron can easily be 
made, which will produce a wire both finer and stronger, 
and less susceptible to atmospheric changes than iron wire, 
while it is much superior as a conducting medium. 

ATTENTION is called ·to the advertisement in another col-
umn of valuable manufacturing sites for sale and to let by 
the Dundee Water Power and Land Company, of Passaic, 
N. J. The water power is said to be ample and perman ent .  
The place is at the head of navigation on the Passaic river ; 
this, together with its proximity to Paterson, Newark, and 
New York city, renders it partiC'Ularly desirable. 

© 1880 SCIENTIFIC AMERICAN, INC



FEBRUARY 1 41 1 880.] J titutifit �mttiotu. 107  

The Oharge j()l' Insertion under this head is One Dollar 

a Unef01' each insertion ; about eight words to a · line. 

Advertisements must bif 1'eceived at Jrublication ojJice 

as eaTly as Thursday morning to appear in next issue. 

W- The publishers qf this paper guarantee to adver-

For Machine Knives and Parallel Vises, see adver­
tisement, p. 61 . Taylor, Stiles & Co . , Riegelsville, N .  J .  

Telephones repaired, parts of same for sale. Send 
stamp for circulars. P. O. Box 205, Jersey City, N. J. 

II'orges, for Hand or Power, for all kinds of work. 
Address Keystone Portable Forge Co., Phila., Pa. 
Latest improved methods for working hard or soft 

metals, grinding long knives, tools, etc. Portable Chuck 
Jaws and Diamond Tools. Address American Twist 

tisers a circulation of 1Wt less than 50,000 copies every Drill Co., Woonsocket, R. 1 .  
weeldy issue. For beBt Portable Forges and BlacksmIths' · Hand 

Blowers. address Buffalo Forge Company, Buffalo, N. Y. 
Chase's Pipe Cntting & Threading Machine. Send for Hteam Hammers, Improved Hydraulic Jacks, and Tube 

circular. Chase Machine Co., 120 Front St., New York. , Expanders. R. Dudgeon, 24 Columbia St., New York . 
Best Turkey Emery in bbls. , kegs, and cases. Special Millstone Dressing Diamonds . Simple, effective, and 

rates for large quantities . Greene, Tweed & Co. , N. Y . dnrable . J .  Dickinson, 64 Nassau St., New York. 
J. F. Tallant, Engineer, Burlington, Iowa, makes a Sawyer's Own Book, Illnstrated. Over 100 pages of 

specialty of saving fuel and increasing power of defec- valuable Information .  How to straighten saws, ete . 
tive boilers and engines. Sent free by mail to any part of the world. Send your 

The steam pipes, boilers, etc., of Messrs. Dnnham, full address to Emerson, Smith & Co. , Beaver Falls, Pa. 
Buckley & Co., A. 'I'. Stewart & Co. , and S. Shethar & Co_, Eclipse Portable Engine. See illustrated adv. , p. 94. 
are protected witb H. W. Jobns' Asbestos Boiler Cover­
ings. H. W. Johns Manufacturing Company, No, 87 
Maiden Lane, New York, sole manufacturers of genuine 
Asbestos Liquid Paints, ROOfing, etc. 
Blake'S Belt Studs. The mORt durable fastening for 

rnbber and leather belts . Greene, Tweed & Co., N. Y. 
Ice Machines selected. Information on all kinds. 

Benjamin's ScI. Expert Office, 37 Park Row, New York. 
Hydraulic Jacks and Presses. Polishing and Buffing 

Machinery. Patent Punches, Shears, etc. E. Lyon & 
Co., 410 Grand St., N ew York. 
The best article (because it is common sense) we have 

read on the subject of high and advancing prices, ap­
pears in the editorial department of Baldwm's MlYUthly, 
jnst published for February. We say to every one of 
our readers, get a copy and read it. Baldwin the Clothier 
is the sole editor . 

For Sale at a great sacrifice if sold soon. Half interest 
in Machine and Repair Shop. Inquire of U Machinist," 
Box 92, Farmington, Iowa. 

Wanted-A Drill Press, a Bolt Forging and Heading 
Machine, and a Pullev Lathe, of some new and improved 
pattern. Good second-hand machines might answer. 
Address Columbns Iron Works Company, Columbus, Ga. 

Wanted.-English Iron Farm Gates. Howard, Pikes­
ville , Md. 

M'f'rs of Physical, Optical, and Electrical Apparatus, 
also makers of small machinery and tools, send cata­
lognes and price lists to G. M. B.,  Box 773, N. Y. city. 

Repairs to Corliss Engines a specialty. L. B. Flan­
ders Machine Works, Philadelphia, Pa. 

Tight and Slack Barrel machinery a specialty. John 
Greenwood & Co. , Rochester, N .  Y. See illus'd adv. p. 62. 
Elevators, Freight and Passenger, Shafting, Pulleys, 

and Hangers. L. 8. Graves & Son, Rochester, N. Y .  
Eagle Anvils, 9 cents per pound. Fnlly warranted. 
The Horton Lathe Chncks; prices reduced 30 per cent. 

Address The E. Horton & Son Co., Windsor Locks, Conn . 
$275 Horizontal Eugine, 20 H. P. See page 390. 
Emery Wheels of all kinds, and Machines at rednced 

prices. Lehigh Valley Emery Wheel Co., Weissport, Pa. 
Pat. Steam Hoisting Macb'y_ See illus. adv., p. 93. 
Improved Steel Castings � ctiff and dnrable ; as soft 

and easily worked as wrought iron ; tensile strength not 
less tban 65,(100 Ibs. to sq. in_ Circulars free. PittSb�g 
Steel Casting Company, Pittsburg, Pa. 
Rue's New " Little Giant " Injector is mnch praised 

for its capaCity, reliability, and l(ml( use without repairs. 
Rue Manufacturing Co. ,  Philadelphia, Pa. 
For best low price Planer and Matcher, and latest 

improved Sash, Door, and Blind Machinery, Send for 
catalogue to Rowley &' Hermance, Williamsport, Pa . 

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

Elevators.-Stokes & Parrish, Phila. , Pa. See p. 93. 

I 
quired to be used in a hot room, add more glue and, say should be as great as that of the zinc, and it is generally 
5 per cent, of alum to the composition . 2. Are there made greater. 3. What solntion? A .  Saturated 8olu· 
other preparations used for this purpose? A. There � lion of copper sulphate. 4. Will it move a soullder? 
are several eimilar compositions in use. i A. Yes. 5. About how many feet of wire are there on 

(3) P. G. R. asks : If a solution be made with j sounder and relay magnets? A. Make the thickness of 
pure 

'
gold, nitric and 'muriatic acids, can the acids be . the wra�ping equal to the diameter of the magnet core . 

drawn off leaving the gold in a powdered state' if so how? I The resIstance of the relay should correspond with cer· 
A. Evaporate the solution, nearly to dryness in a ;orce- �in conditions of Ii,.,e battery, etc. 6 . .will a B�ml�er 
lain lined iron vessel over the waterbath, to expel ex- I 

mtende� for short hne work on a l�ng. lme by . WI�d�hg 
cess of acids '  redissolve the residue in warm water m' ' more WIre on the magnets? A. Wlthm certam hmlts, 
with 10 per c�nt of oxalic acid, and let stand over �ig;; b�t it is not . a good idea . . Better rewind the magne�s 
Or add to the aqueous solution 20 per cent of pnre cop- I WIth fi�er w�e. 7. What '� a relay ns�d f?r? A. It IS 
peras (snlphate of iron) dissolved in a small quan tity of placed m a lme for controllmg a local clrcmt. 
warm water. Let the precipitated gold, which in the (15) A. P. B. asks : 1. What is the compo­
latter case is of a dnll brownish color, settle, carefully sition of the rubber used in making rnbber hand 
decant the solution, and heat the powder to low red- stamps? .� . Purified caontchouc containing about 6 
ness. per cent of sulphur. 2. How is it melted before pour­

(4) J. W. C. asks : 1. Is bay rum injurious 
when applied, without redncing, to the hair? A. In 
moderation, no. 2. Can yon tell me why the bay rnm 
which 1 dilnted a short time ago with warm water, im­
mediately assumed a milky white appearance and so 
remained, ntterly devoid of the nsual odor given out by 
good bay rum? A. It is due chiefly to the insolubility 
in water of the essential oils contained in the spirit. 
Use dilute spirit instead of water. 

(5) T. S. B. asks : What is the best cement 
that can be nsed to cement a glass tnbe into a mercnry 
reservoir made of iron for a pressnre column at 60' 
pressure (and less) ? In the one we have put np the mer­
cury oozes through the pores of the plaster of Parii' 
with which we have made the joint to connect the glass 
tube with the bell end of iron reservoir. A. Better 
adapt tlIe surfaces by grinding; use a rubber washer and 
small screw clamp collar, resting on a shoulder blown 
in the glass. For ordinary purposes a good rubber 
stopper, cleanly perforated to admit the tube, will an­
ewer very well. Cements cannot be depended on in this 
connection. 

(6) F. T. asks how the coppersmiths re­
tin their old copper saucepans and have them look so 
bright inside. We do a considerable of this kind of 
work, but are unable tu give them a bright color inside. 
A. Thoroughly cleanse by means of dilute snlphuric 
acid, or hydrochloric acid nearly saturated with zinc 
(acid zinc chloride), and moist pumice powder; if neces­
sary, rinse. Warm the pau, pour in a small quantity of 
grain tin, melted in a ladle, and a little rosin powder; 
quickly brush this about with a brush made of a bunch of 

ing into the mould? How is it prevented from adhering 
to the plaster, after cooling? A. It is not melted. Hee 
" How to Make Ruober Stamps," p. 1326, No. 83, SCIEN­
TIFIC AMERICAN SUPPLEMENT. Also articles on vul­
canizing rubber, pp. 48 and 105, Vol. 39, SCIENTIFIC 
AMERICAN. 

(16) S. C. asks if there is a United States 
standard weight for a gallon of milk, and how much it 
is. All the milk here is sold by wine measure, 231 cubic 
inches to the gallon . I don't think it is right. 1 think 
in New York the milk is sold by heer measure,282 cuoic 
inches to the gallon. Am I right? A. �31'cnbic inches is 
the standard gallon . 

MINERALS, E'I'c.-Specimens have been re­
ceived from the following correspondents, and 
examined, with the results stated : 

H_ W. V.-l .  Hornblende, quartz, orthoclase, and 
calcite. 2. Graphite and hornblende. 3. Clay slate. 4 .  
Syenite . 5 .  Silicious hematite. 6 .  Graphite in green­
stone 7. Marcasite. 8. Hematite. 9. Chiefly quartz 
rock. 10. Syenite with limonlte.-Sample marked 
" geological specimens," an excellent variety of limo­
nite, an are of iron .-F. W. O.-The metal is antimony, 
probably worth 10 cents per ponnd in large qnantities . 
-J. B. B.-It is jasper or chalcedony . 

COMMUNICATIONS RECEIVED. 
On Fly Wheels. By C. T. S. 
On Railroad Crossings. ByJ. T. 
On Temperature of the Sun By D. F. S. 
On It Theory of Cold and Mild Winters . By G. R. C. 

A Rare Chance.-We have on hand a 40 H. P. Hori­
zontal OSCillating Engine, built for special work, but 
never used. It is first-class in all respects.; has patent 
guides to prevent wean has balance wheel, but no pul .. 
ley. Price $350. Heald, Sisco & Co., Baldwinsville, N. Y. 

The Twiss Automatic Cut-off; also Vertical and Yacht hemp,so as to bring the fllsed metal in contact with every 
[OFFICIAL . ]  

New Inventions examined and tested. Designs and 
improvements . Reports for investors. Recipes and in­
formation on all industrial processes. Benjamin's Sci . 
Expert Office, 37 Park Row, New York. 

For Sale_-One Wood Turning Lathe, 2O" swing, 14 
ft. bed. Jig Saw and Face Lathe, for pattern work ; also 
Blacksmiths' Tools. D. Frisbie & Co., New Haven, Conn. 

Campbell's Self-acting Window Shade Rollers are the 
best in the market. Models and terms to the trade. 
85 Centre st. ,  New York. 

Wanted - -A Machinist of experience, competent to 
superintend a large manufactory. A ddress, with refer. 
ences, in full, F. Case. Box 387. CinCinnati, O .  

Small High Speed Steam Yachts complete or  in parts. 
Geo. F. Shedd, Waltbam, Mass. 

Forsaith & Co , Manchester, N. H., & 213 Centre St. , 
N. Y. Bolt Forging Machines, Power Hammers, Comb'd 
Hand Fire Eng. & Hose Carriages, New & 2d band Machin­
ery. Send stamp for illus. cat. State just what you want. 

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

Partner Wanted.- See advertisement on inside page. 
Models made to order. H. B. Morris, Ithaca, N. Y. 
For Pat. Safety Elevators, Hoisting Engines, Friction 

Clutch Pulleys, Cut-off Coupling, see Frisbie's ad. p .  61 . 
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. �'or 
particulars, send for pamphlet. 

Collection of Ornaments.-A book containing over 
1.000 different designs, such as crests, coats of arms, 
vignettes, scrolls, corners, borders, etc., etc., sent post 

Engines_ N. W. Twiss, New Haven, Conn. part of the snrface to be tinned. 'rhe pot or pan must be 

NEW BOOKS AND PUBLICATIONS. 

THE AMERICAN CHEMICAL JOURNAL. 

The fifth number conlains articles on the following 
subjects : On the Synthesis of Helicin and Phenol­
Glucoside, by Arthur Michael ; On a New Formation 
of Stilbene and some of its Derivatives, by Arthnr 
Michael; On a New Method for the Separation and 
Snbsequent Treatment of Precipitates in Chemical 
Analysis, by F. A. Gooch; On several Spanish Minerals, 
by F. A. Genth, Jr. ; A Method for Estimating Bismnth 
Volnmetrically, by M. Kuhara; New Results in Elec­
trolysis, byl Edgar F. Smith; Nitrosnlphobenzoic 
Acids and some Derivatives, by Edward Hart. Pro­
feseor Mallet continnes his Brief Review of the most im­
portant Changes in the Indnstrial Applications of Chem­
istry within the last few Years.and a Report on Progress 
in Analytical Chemistry is continued by H. N. Morse, 
A variety of usefnl notes complete the number. 
EXPERIMENTS ON THE STRENGTH OF 

WROUGHT IRON AND OF CHAIN CABLES. 
By Commander L. A. Beardslee, U. S. N. 
Revised and abridged by William Kent, 
M.E. New York : John Wiley & Son. 
8vo. pp. 119. 

kept hot enough to prevent the tin from solidifying. As 
soon as the parts are properly coated, ponr ant the 
excess of melted metal, invert, and remove the selvage 
by means of the brush. 

I N D E X  O F  I N V E N T I O N S  

FOR WHICH 

(7) A. W. H_ writes : I have made a copying Letters Patent o£ the United States were 

pad as per instructions in No. 21 , Vol . xli. ,  and it Granted in the Week Ending 

January 13, 1880, worked splendid first time, having taken one hundred 
and two good, legible impressions from one copy. 
Please say if an ink can be made to be nsed on stereo- AND EACH BEARING THAT DA.TE. 

[Those marked (r) are reissued patents.] type plates and wood cuts (and not injure them) to be 
transferred to paper and from there to the pad, same as 
the ink you give directions for in above nnmber. A. A complete copy of any patent in the annexed list, in-

cluding both the specifications and draWings, or any We have not experimented in this direction . Probably patent issued since 1867, will be fnrnished from this Office snch an ink could be made. Have you tried a clear, for one dollar. In ordering please state the number and saturated aqueous solntion of 3B methylviolet with date of the patent desired, and remit to Munn & Co., 37 
and without glycerine ? Park Row. New York city. 

(8) M. II. G. asks : 1. In the pl�n of the ------- -�-------------·· 
..  Sharpie "  in the SUPPJ,EMENT, what is the distance Accordion. F. Zogbaum . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  223,461 

Acid, manufacture of anhydrous sulphuric, J. A. on the bottom inside fro.m deadwood to f?rn:ard end of W. Wolters. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . __ . . . 223,571 
centerboard? A. The dIstance, 13),jJ feet, IS gIven by the Aging liquors, apparatus for. J. C. Vetter . • • . . • • •  223,558 
builder. 2. What are the dimensions of the keelson? , Axle box, vehicle, A J. Robinson . . . . . . . . . . . . . . . . . .  223,609 
A. The 8ame thickness as the keel and somewhat I Bale tie buckle, J. M .  Thayer . . . .  _ _  . . . . . . . . . . . . . . . . 223,556 
deeper. 3. How should it be fastened to the bottom? Ball trap, 1. A. Paine (r) . . . .. . . . . . . . . . . . . . . . . . .  . . . . . .  9,042 
A. F,lsten throngh and through with rivets . 4. Am Belt fastener, J. McGeorge . . . . . . .. . . . . . . . . . . . . . . . .  223.598 
I to understand that three inches is the width of Berth guard for sleeping cars, E. A. McManu . . . _ .  223,527 

t b d? I h Id t th O k " d h I ;  Berth protector for sleeping cars, G. W. Farlee . . .  223.494 

no�� :::�=�:e ;!p�r��:b��S�:rd �;���s��;�e;��':':; ���e�r s�:: one so sn�;ow �o A. 3'�nc��s ';;,1 c�r:e���lg . i ::!ab:;;C:� :-ai!io�r��k!��� . .  �; . �;t����. '�����rt�� 223,484 
Government last year. (9) G. & B. ask : What will protect iron ! an aqueous, P. J. Ansten . .. . . . . . . .  _ . .  - - - . . . . . .  _ . . 223,463 

HINTS TO CORRESPONDENTS. 

. . .  'f I' d Boller furnace, steam, C .  F. P,ke . . . . . . . . . . . . . . . . . . . 223,606 from snlphuric aCId ? W:'llliqUl� glass answe,:, 1 app Ie Book holder, J .  L. Highbarger . . . . _ _  . . . . . . . . . . . . . . . . 223,589 often? A. No; try a thIck coatmg of genume asphal- Boots and shoes, manufacture of, L. R. Blake (r) . 9 043 
tnm varnish. Let it harden thoroughly before using. Bottle stopper, S. S. Newton . . . . . . . . . . _ _  . . . . . . . . . . . . 223,581 

(10) C. W. H. asks (1) whether in testing Bot�le �topper and �a�tener, R. McCully . . . . . . . . . . .  223,526 
. . .  . . .  BraId pm, A. W. WIllIams . . . . . . . . . . . . . . . . . . . . . . . . . . 223,620 WIth �anmc aCId for ImpUrIty m w.ater, the presence of Brick machine, pressed, Z. Varner . _ . . . . . . . . . . . . . . . 223,617 

the bIcarbonates of sodIUm or calCIUm would affect the Brick, pottery ,  etc., kiln for burning, H_ Escherich 223,585 
analysis, and if so, how. A. Heat the water, cool and Bucket, tnb, etc" wooden, T. Richards, Jr . . . . . . . . . 223,5<11 
filter before adding the tannin,if the water contains any : Buckle, trace, J. Lally . . . . . . . . . . . _ . . . . . . . . . . . . . . . .  223.448 free on receipt of. $2. Palm & Fechteler, 403 Broadway, No attention will be paid to communications unless 

New York city. accompanied with the full name and address of the considerable quantity of free carbonic acid or bicar- , Bntter package, J .  CaTpenter . . . . . . . . . _ _ . . . . . . . . . . . .  223,478 
Best Oak Tanned Leathm Belting. Wm. F. Forc- writer. bonates. 2. How can I test mineral spring water to i C;me juice, appar. for bleaehing, J. M. Lescale (r). 9,045 

detect impurities if they exist? A. Consult Wanklyn Car coupling. F .  Z. Hickox . . . . . . . . . . . .  . , . . .  _ _ . . . . . .  223,509 paugh, Jr., & Bros .. 531 Jefferson St. , Philadelphia, Pa. Names and addresses of correspondents will not be 
and Chapman's "Water Analysis." See also back Car frame, G. W. Cu.shing . . . . . .  : . . . . . . . . . . . . .  - - . . . . .  22?,437 . . . . given to inquirers . The B�ker Blower ve�hlates Sliver mmes 2,� feet We renew our request that correspondents, in referring b f h S A thO h ' t Car wheel guard. raIlway, S .  BrIsac . . - . . .  - - . . . . . . . .  223,473 

deep . WIlbraham Bros. , 2318 Frankford Ave., Phtla., Pa. I to former answers or articles, will be kind enough to 
num ers 0 t e ... CIENTIFIC MERICAN on IS sU vJec . Cars, propelling, O. H. Jadwin • • • • •• 0 • • • •  0 • • • • 0 . . . . . 223,592 

(11) A. E. K. writes : I have made copying i Carbureter, H. C. De Witt . . . . . . . . . . . . . . . . . . .  223,490, 223,582 To stop leaks in boil er tuoes, nse Quinn's Patent Fer- name the date 0r the paper and the page, or the number 
pad and ink according to directions, and work all , Cardboard, machine for cntting and scoring" C . rules. Address S. �1. Co. , So. Newmarket, N. H. of the qnestion . 
right, bnt the ink does not start freely from the pen . ! �rombacher : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . - - . .  223,475 

Nickel Platmg.-Sole mannfactnrers cast nickel an- Correspondents whose inqniries do not appear after 
a reasonable time should repeat them. If not then pnb­
lished, they may conclude that, for good reasons, the 
Editor declines them. 

A. Let settle, decant, and add a little alcohol. CarrIage, extent!O�, H. C. Se.ely . . . . . . . . . . . . . . . . . . . .  223.545 , Chart, dressmaker s, M .  E. RIley . . . . . . . . . . . . . . . . . . 223,543 odes, pure nickel salts. importers Vienna lime, crocus, 
etc. Condit, Hanson & Van Winkle, Newark, N. J., and 
92 and 94 Liberty st., New York. 

Wright·s Patent Steam Engine, with antomatic cut­
off. Tbe best engine made. For prices, address William 
Wright, Manufacturer, Newburgh, N. Y .  

For Solid Wrought Iron Beams, etc. , see advertise­
ment. Address Union Iron Mills, Pittsburgh, Pa ., for 
lithograpb, etc. . 

Presses, Dies, and Tools for working Sheet Metal. etc . 
Frnit & other can tools. Bliss & Williams. B'klyn, N. ¥. 
Bradley's cushioned helve hammers. See illns. ad . p. 77. 

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

Stave, Barrel, Keg, and Hogshead Machinery a spe­
cialty, by E. & H. Holmes, Bu1falo, N. Y. 

Sheet Metal Presses. Ferracute Co., Bridgeton, N. J. 
Solid Emery Vnlcanite Wheels-The Solid Original 

Emery Wheel - other kinds imitations and inferior. 
Caution.-Our name is stamped in fnll on all our best 
Standard Beltinl'(, Packing, and Hose. Buy that only. 
'rhe best is the cheapest. New York Belting and Pack­
Ing Company, 37 and 38 Park Row. N .  Y. 

Mineral Lands Prospected, Artesian Wells Bor9d, by 
Pa. Diamond Drill Co . Box 423, PottSville, Pa. I:;ee p. 61. 

Persons desiring special information which is pnrely 
of a personal character, and not of general interest, 
shonld remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration . 
Any numbers of the SCIENTIFIC AMERICAN SUPPLE­

MENT referred to in these columns may be had at this 
office. Price 10 cents each. 

(12) C. E. B. asks : 1.  What chemical pro- Churn, S . P. Mecay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  223,599 
cess can be used to keep water very cold? I have an air- Churn, H. A. Rideout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222,452 
t' ht vessel that contains six gallons of water and desire Clock, electric time registering, J. B. Johnson . . . .  223,517 
t
lg
k 't ld A S " I  A t'fi 'al " /h a 's or Clock, time reglstering, E. Prescott . . . . . . . . . . . . . _ . . 223,535 o eep 1 , co . • e� ce,. r � :! , 0 ns n . I Cloth cutting knife, N. Rubenstein . . . . . . •  o . . . . . . . . . 223,544 

Appleton s EncyclopedIas, Kmght s New Mechamcal i Clothes pounder, Hewitt & Bennett . . . . . . . . . . . . . . . 223,508 
Dictionary," lind the oack numbers of the SCIENTIFIC Coal culm for fuel, etc, preparing, C. Detrick . . . . . 223,438 
AMERICAN SUPPLEMENT. 2. How long will it remain Cock, stop, C . H .  Cushing . . . . . . . . . . . . . . . . . . . . . . . . . . . 223,486 
cold? A. It will depend upon the shape, size, material, Cocks, machinery for grinding, J. L. Hayden. .  . . .  222,507 
surroundings, etc .. uf the vessel. Consult Tyndall's Commode, portable, W. S. G. Baker . . . . . .  _ . . . . . . . . .  223,574 
a Mode of Motion." Cot, R. Stilwell . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  223,551 

(1) T. asks : How many cells of CalIa.ud (13) G. W. G. asks : What would be the di-
battery will be required to do light silver plating? A. mensions of a cylinder capable of driving a ten horse 
If you nse a striking bath yon will need eight or ten power engine? A. It depends upon the speed at which 
cells. Brass, copper, and German silver articles may be the engines are run; ordinarily about 8 inches cylinder 

Cotton chopper and cultivator, C. C. & A. G. Davis 223.488 
Cotton picking shade. J. C. Benthal . . . . . . . . . . . . . 223.468 

silvered with a single cell. " Heat as by 12 inches stroke. 

(2) C. E. H. asks : 1. Do you know of any- (14) F. T. S. writes : 1. I have two glass 
thing that may be added to the gelatine and glycerine, jars, 4x7, and a zinc. Could 1 make a battery with zinc 
that forms the copying pad described in tlIe SCIENTIFIC in one jar and copper in the other? A. No; the zinc 
AMERICAN, that will make it more tenacions and not and copper must be in the same jar. They may be 
injure its copying properties, as with the ingredients separated by a porous cell, as in the Daniel l, or they may 
given parts of the pad sometimes adhere to the paper be placed one over the other in the zinc above the cop­
used in copying? A. Heat the composition for several per, as in the gravity. See SUPPLEMENTS, 157, 158, and 
hours over a water bath to expel as much of the water 159, on the construction and operation of batteries . 2 .  
(used in softening the glue) as possible. Then let What weight copper will I need with reference to weight 

stand several hours ill It cool place to harden. If re- I of zinc ? A. The weight is immaterial, but the surface 

Counter stiffeners, machine for shaping, L. Cote . 223,436 
Curtain roller, J. C. Lake . . . . . . . . . . . . . . . . . . . . _ . . . . . .  223,594 
Damper regulator, automatic, F. A. Jones . .  , . . . . .  223.446 
Door bolt and check, combined, ! .  D . Bush . . . . . . 223,477 
DoQi' wicket. Stroud & Titus . . . . . . . . . . . . . . . . . . . . . . . 223,552 
Dress protector, E. S. Williams . . . . . . . . . . . . . . . . . . ; . .  223,621 
Drier, Leidersdorf & Mendel. . . .  . .  . . . . . . . . . . . . . . . . .  223.597 
Drnm, A. L. Fayaux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223,586 
Easelfor carriage painters, D. Warrington . . . . . . . .  223.618 
Electric lighting, D. Flanery . . . . . . . . . . . . . . . . . . . . . . .  223.495 
Electric lighting apparatns, A. J. Martin . . . . . . . . . .  223,524 
Electric machine, dynamo, Thomson & Houston. 223,557 
Elevator safet.y attachment, P. J. Schmitt . . . . . . . .  228,455 
End board for wagon boxes, F. B .  Graff. . .  . . .  . . . . .  223,445 
Eyebolts,macbine for making, Briggs & Dougherty 2'23,472 
Farm gate, D. C .  Kinsell. . . . . . . . . . . . . . . . . . . .. . . . . . .  223.52:) 
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Farm gate. S. Shreffier, Jr, . . .. . . . . . . . . ... . . . . . . . . .. . 223.456 
File. bill. J. S. Shannon . ... . . . .. . .. . . . . . . . . . . . .. . . . . .  223.546 
Fire escape. J. F. i:lchUltheis . . . . .. . .  . . . . . . . . . . . . . . .  223,453 
Flat iron heater, E. W .  Harmon ... . . . . . . . . . . . .... . . . 228,506 
Flour bo:t. A . .T. Terry . . . .. . . . . . . . . . . . . . . . . . . . . .. . .. 223,554 
Fluting machine. Shepard & Adams, Jr . . . • . . • • . . . .  228,611 
Fruit and vegetable packer, Buckingham & Poin. 

dexter . . .. .. . .. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228,476 
Gas lighting device. eleelric, T. Canteau . • . . . . . . . .  228,578 
Gas motor. differential, Du Motay & Beckwith . . • .  2'J3,55Ij 
Gas regulator, lIl. G. W ilder . . . . . . . . . . . . .. . . , . . . . .  223,570 
Ga. tap, regulating, Ainsworth & Robert . . . .. . . . . .  228,573 
Gla.s. device for dividing. O. C. Du.enbury .. " . . .  228,439 
Gla.s stopper, M. H. Hagerty . . . . . . . . .. .. . . .. . .. . . .. 223,503 
Grain binder, O. O. dtorle . . .. .. .. . . .  .. . . . . . .. . .. . . .  223,614 
Grain drill. J. S. Bogle . . .. : . . . . . .. . . . . . . . . . . . . . . . . . .  228,470 
Grain drill attachment, W, D Green . . . .  . . . .. . .. .. 223,501 
Grain header, A. J. Hodlles, (r) . . .. . . . . . . . . . . . . . . . . . .  9.040 
Hame, J .  M .  Davi . . . . . . . . . . . . . . . . . . . . . .. ... . . . . . . . .  228,489 
Hammock and .upportlng frame, combined, A. V. 

S. Hicks . . . . . . . . . . . . . . . . .. . . .. . . . . . .  . .  . .  . .  . .  . .  . .  . . .  228,538 
Harne •• , neck yoke adju.ter for. J A Barne . . . . .  223,575 
Harrow, A. C., J. M., & L. C. Evans . . . . . .. . . . . . . .. . 22a.492 
Harrow, sulky, N. L. Bra.. . . . . . .  .. . . . . . . . . . .  . . . . .  223,471 
Harvest!,r knife grinder. Parker & Web.ter . . . . ... 223.449 
Hatchway gate, F. H. Keeney . . . .  . • . • .  . .  . . .  . . . . . .  223,519 
H�y rake, horse. W. D. Stroud . . . . . .. . .. . .. . . . . . ... .  228,553 
Heater or furnace. E. P. Penniman, Sr . . . . . . . . . ... . 223,450 
H'd.ge trimmer, Cunningham & Bailey . . . . . . . . . . . .  223,485 
He�; shave, O. E. Dunham . . . . . . . . . . . . . . . . . . . . . . . .  228,533 
Hog cholera compound, T. Arnold . . . . . . . . . ... ... . 223,429 
Hoo:': and buckle, combined, T. Padgitt . . . . . . . • . . • .  �3,532 · 
Hops for preservation, treatment of, Naumann & 

Poh! . . . . . . . .  . .. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223,602 
Horses from running away or kicking, apparatus 

. for preventing, S. King.land . . . . . .. . . . .. . . . .  228,447 
Horseshoe 'nail blanks, macbine for finishing, L .  

W'eaver . .. . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225,580 
Hose coupling clamp, O. T. Earle (r) . . . . . . . . . . .. . . .  9,041 
Hydrauli<t elevator, W M. Bailey . . . . . . .. . . . . . . . . . . 228 .. 464 
Hydraulic enlline, J. Morton . . . . . . . . . . . . . . .. . . . . . . . .  223,530 
Hydraulic pre.s, G. Webb .. . . . . . .. . . . . . . . . . . .. . . . . . 223.568 
Ice ':Junker. J W· Smith.. . . . . . . . . .  . . . . . .. . .. . . . . ... . 223,550 
Ingot mould, G. Webb .. .. .. . . . . . . . . . . . . . .  . . . .  . 223,566 
Ingots, etc. ,  apparatus for forming molten metal 

tnto, G. Webb . . .. ... . . . . . . . . . .  223,561, 223,562, 223,563 
Iron, manufacture of. L. D. Chapin . . .  " . . . . . . . . . . .  223,461 
Ironing ooard, E. W. Terry . . . . . . . . . . . . . . . . . . . . . . . . . . 228,615 
Lantern, signal, G. Skinner . . ... . . . . . . . . . .. . . . . . . . . .  228,548 
Lead and crayon holder, Ben.on & Hotl'man .. . . .. . 223,466 
Lead and crayon holder, H C .  Beuson • • • . . . . . • • . .  223,467 
Lead and crayon holder, H. Fraser . . . . . . . . . . . . . . . . 223,498 
Lead and crayon holder, J. Hoffman . . . 228,510 to 223,513 
Liquoring apparatus, centrifngal, Matthle.sen & 

Quimby . . .  .. . .. .  . . . .  : . . . .  . . . . . . . . . . . . .  . . . . . .  228,525 
Liquoring apparatus, centrifugal, E . E. Qnlmby 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228,537, 228,539 
Locomotives, blow·o1f opparatu. for, G. OIfenius 228,604 
Loom for weaving tubular fabrics, A M. Pont . . . .  223,534 
Magneto-electric machine, E. A. Witherell . . . . . . .  223,623 
Mauure., apparatus for drying and deodOrizing 

liquid, A. Von Podewil . . . . . . .. . . . . . . . . . . . . . . . . . . . 223,608 
Matches, machine for heading friellon, G:H.Millen 223,601 
Mea.urlng tablet. shoemaker's, H. White .. . . . . . .. 223,589 
Meat packing machine, C. S .  Locke . . . . . . . . . . . . . . .  223,522 
Metal moulds, lining for. G. Webb . . . . . . . . . . . . . ... . .  223,565 
Metal, mounting mother.of-pearl and similar sub· 

stances on, C .  Fest . . . . . . . . . . . . . . . . ... . . . . . . . . . . . 223,441 
Metallurgic furnace, L. D. Chapin .. .. . .  . . . . . . . . . .  222,480 
Milklug apparatus, cow, A. A Durand . .. . . .. . . . . . .  228,491 
Mill.tone feeding device, J. G. Houl.worth . .. . . .. 223,514 
Mining drill, J. R. Howells . . . . . . . . .. . . . . . . . . . . . . . . .  223,590 
Mining machine, F. M. Lechner . . . .. . . . . . . ... . . . . .  223,626 
Mouldings, composition for covering, A .  Kryzin.kl 223,593 
Mower, C M. young . . . . . . . . . . . . . . . . . . . . . ... . .. . ... . .  223,572 
Mower, lawn edge, T. Hanley . . . . . . . . . . . .. . . . . . . . .  228,506 
Nut loak. J. P. Wilson . .. . . . . . . . . . . .. .. . . . . . . . . . .. .. . 223,622 
Padlock, F. W. Mix . . . . . . . . . .. . . . . . . . . . . . . . . .. . . .. . . .  223,528 
Para1Hne wax, process and apparatuB f®r manu-

faeluriug, Sloane & Potter .. . .. . . . .... . . . . . . . . .  223.549 
Paper folding machine, W. Spalckhaver . . . . .  .. 223,457 
Paper inakers. prepariug a sizing material used 

by, :li.. A .  ll'f.her.: . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 228,442 
Paper niaker," use, manufacture of a white com· 

ponnd for; It. -A .  Fisher . . . . . . . . . . . . . . . . . . . . . . . .  228,443 
Paper, 'etc: ,  Sizing for, G: Vining . .. . . .. . . . . . .. . . . . 228,459 
Pen rack; A : dhri.tey .. . : . . . . . . . . . . . . . . . . . . . . . . . . . . .  228,435 
Pielure 'frame, M .  Stevens . . . . . . . .  . . . . . . . . . . . . . . . . 228.613 
Piles, process and apparatus for sinking, H. Case. 228,479 
Planter, corn, J. VIi .  Colladay . . . . . . . .... . .. . . . . . . . . 223,463 
Planter. corn, A. H .  Fe.senden (r) . . . .. . .. . 9.044 
Plow, L Chapman . . . . . . . . . . . . . . . . . . . . .  • 223,579, 228,530 
Pruning InlPlem'"it. Harri.on & WIl.on .. . . •  . • .  223,625 
Puddling and boiling furnace, B. Rogan. . . . . . .  228,6�O 
Rail chair. ·.wltch, W. O. Hurd.. . . . . . . . . . .  . 223.591 
Rails, hi"dening the heads of, G. Webb . . . . . . . .. . . . 223.564 
Railway rail t,estlng machine, G. Webb . . . . . . .... 223,567 
Ra!Iway safety' switch apparatus, O. H. Jackson • . •  223.516 
Railway switch, T. ·H . Finnell . . . . . . . . . . . ... . . . .  . 223,567 
Rallwav switch, automatic, J .  H. Walt . . . . .. . . . . . 223.559 
Refrigerator, G W Freeman .. . . . . . . . .  .. . . . . . . . . . . .  223,499 
'Reln holder, eia.tlc cheok, W. P Emmert . . . . .... 223.440 
:Rellshlng machine, E. It. Gay . . . . . . . . . . . ... . . . . . . . . . 228,500 
Roadway and tramway, C. Bremerkamp, . .. . . . . . . . 223,431 
Rock cru.her; E Coleman . . . : . . . . . . . . . .  : . . . . . . . . . . .  328,581 
Rock drill, J. BrJ)wn . .  : . .  : . . . . . . . . . . . . . . : . . . . . . . . . . .  228,474 
Rock drilling machine, H. Mor.e . . . . . .. . . . . . . . . . . .  228,529 
ROCking·chilJ.r, O. streiJ; (r) . .  . . . . . . . . . . . . .  . . . . . . . . . .  9,046 
Rotary steam engine. J. M. Simpson .. . ... . . .. . . . ..  223,547 
Sad Iron heater, W B. Le Nolr . . . . . ... . . . . . . . . . ... 223,596 
Saddle blanket, A. D .  Martin . . . . . . . . . .. . .  ; "  . . . . . . .  _ 223,528 
Safe, fireproof, J. Grove . .  . . . . . .  . . . . . . . . . . . . . . . . . .  223,502 
Sash lock, E. F. De Witt _ . . . . . . . . . . . . . . . . . . . . .. . . . .  223,624 
Saw, drag, M .  P Hal1 . . . . . . .. . . . . . .... . .. . . . . . . .. . .  223,504 
Sewing macbine, glove, fl. P. Henriksen (r) . .. . . .  9,089 
Shade roller, sprlDA, J. 0 .  Lake . . . . . . " . . . . . .  . .  . .  223,595 
Shoe, E. J. Beane . . . . . . . . . . . . . . . . . .. . . . . . . . . . . ... . .. . .  228,576 
Shovel, H. M. Whitney . . . . . . . . . . . . . . . . . . . . . . . .. . . . 223,619 
Shutter; roIling, J. G. WII.on (f) . . . . . . . . . . . . . . . . . . . .  9,047 
Sign, E. A. Evans . , . . . . .  . .  . .  . .  . .  . .  . . . . .  . . . .  . . . . . . . .  223,493 
'Sllk, etc., machIne for beating arid washing, J. E 

BoltOIi . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . .. . , . . . . . . . . .  223,430 
Slate wa.her, J. A .  Smith . . . . . . . . . . . . .  . .  . . . .  . .  . . . .  223.612 
Snug pattern, dovetailed, Ransom & Ca.sidy . . . 223,540 
Mda water and otber similar apparatus, cooler 

for, M .  S Andrews . . . . . . . . . . . . . . . . . . . . . . . . . . .. 223,462 
Soldering tool, W .  Painter . . .. .. . . . . . . . . . . . ... . . . .  223,533 
Spark controll1ng staek for boilers. J. W, Pearce . . 223,005 
Speaking tube, J . Qapr<!n : . . . . . . . . ... . . .. . . . . . . . . . . . . . 228,434 
Springs, machine f9r . shaplng and fitting, C. F. 

Shoemaker . . . . . , . , '  . . . . . . . .  , . . . . . . . . . . . . . . . .  , . . . .  223,454 
Stamp, revenue. F. W Brooks . . . . . . . . .  " . .  ; . .  228,432, 223,433 
Statuary and other figl!re.s in wax, making pat-

tern. or copie. of, .0 . Neubert . . . . . . . . . . . . . . . . . . 223,608 
Steam boiler., .eellon\\I, G. H Pond... . .. . . . . . . . . . 223,451 
Stirrup, W W. Brower . . . . . ,' . . .  . ,  . "  . .  , . . . . .  " . . . . . .  228,577 
Stone. �tc., cru.hing apparatus, G. Dalten . . . . " . .  223,467 
Suga! In centrifugal macb lnes, apparatus for 

liquoring hard, E E .  Quimby . . . . . . . . . . . . . . . . . . 233,533 
Telephonic signaling apparatus, G. H Bliss . .. . . .  223,469 
Thra.hlng machine. T. Qu,lnllvan . . . . . . . . . . . . . . . . . . 223,533 
Tire tightener. waiOn, J. C. Kane . . . . . . . . . . . . . . . .. . 233,518 

Ititufifit �mtri tau. [FEBRUARY 1 4, 1 880. 
Tweezers, A. W. Gifford . . . . . ... ..... . . . . . .. .. . . . . . . 223,444 
Type form for eleelrotyplng, Duncan & Leyden . . . 228,584 
Vehicle platform, W. Forshaw . . . . . . . . . . . . . ... . . . . . 228.497 
Vehicle running gear, D. W. Inman . . . .. . . . . . . . . . . .  228,515 
Vehicle .ide bar, Ford & Fellows . . . . . . .. .. . . . . .  . . .  223,496 
Vehicle spring, J. N. Rice . . . . . . . . . .. . . . . . . " . . . . . . . 223,542 
Vehicle spring, J. D. Whitney . . . . . . . . . . . . . . . . . . . . . 228,460 
Wa.h board. G. H. Millen . . . . . ... . . . . . . .. .. . . . . . . . . . 228,600 
Wash board, M . lI:. Tucker .. . . . .. . . . . . . ... .. ... . . . . .  223,458 
Water, device for cutting off weeds, etc , under, 

F. W. Lane . . . . . . . . . . . . . . . . . . .. ..... . ... . . . . . . . . . . 223,521 
Watering column for railway water tank., J. N.  

. Poage . . . . . . . : . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . .. . .  223,607 
Whlffietree honk, T. J. Christy : . . . . . . .. ... . . . . . . . . . 223,462 
Wind engine, W .  T .  Urie . . . . . .. . . . .. . . . . . . .. . . . . .  223,616 
Windmill, J. M. Barnes . . . .. . . . . .. . . . . . . . . . .. . . . . .  223,465 

DESIGNS. 
Bracelets, J .  H. Shoemaker . . . . . . . . .. ... . . . . . . . . . . . . . 11,599 
Oards, visiting, P. Hake . • .. . . . . . . . . .. .  11,604 
Oarpet, E. ];'isher . . . . . . . . .  . . . .  . . . . . . . . . . . .. 11,569 to 11,574 
Carpet. J Fisher . . . . . . . . . .. : . . . . . . . . . . . . . . . .  11,575 to 11,579 
Carpet, C.  W. Swapp . . . . . . . . . . . . . . . . .  11,531 to 11 ,595, 11,605 
Carpet, P. Tetrel . . .. . . . . . . _ . . . . . . . . . . . . . . . . . . . . . .. . . . . 11,602 
Carpeting, E .  J. Ney . . . . . . . . . .... . ... . . . . . .. . . . . . . . . 1 1,607 
Hinge, R .  Chri.te.en . . .. . . . . . . . . ... . . . . . . . . , . . . . . .  11.606 
Holder for fiowers, match e., etc., F. H. Shepherd 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 ,696 to 11,596, 11,600, 11.601 
Saw handles, J. R. Woodrongh . . . . . . .. . . . . . . . . . . . . . .  11,608 
Woven fabric., J. B. Ryer . .. . . . . . ... .  . . . . . . . . . . . . . .  11,580 

TRADE MARKS. 
Duck or canvas, fiax, F. Bayli. & 00 . . . . . ... . . . . . . . . . . 7,793 
gloves, P. Courvoisler & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  7,794 

EngJlsb Patents Issned to Americanlil. 

From January 2 to January 18, inclusive. 
Axles for vehicles, E. A. Wible, Folsom, Cal. 
Button., attachment of, P. Chase. Pawtucket, R. I .  
Ohurn, J.  B. Williams et al., Bellow. Falls, Vt. 
Outtlng meat, macbine for, Libby, McNeill & Libby, 

Ohicago, Ill. 
Eleelric light apparatus, T. A. Edi.on, Menlo Park, N . J . 
Engine governors, G. F. Pottle, Bo.ton, Mass . 
Fire alarmand extlngui.her, H. H. Rogers, N. Y. city. 
Firearm, W. Trabue, Louisville, Ky . 
Gas, manufacture of, R. C. Bull, Brooklyn, N. Y .  
Gutta percha, manuf. of, H .  Gerner, New York city . 
Hor.eshoe nail machinery, L. W; Whipple, Boston, MasS. 
Iron, treatment of, E. Wheeler, Philadelphia, Pa. 
Lubricator, C. Parshall, DetrOit, Mich. 
Lubricatlug machinery, O. Par.hall, DetrOit. Mich. 
Motive power from 011, C. Holland, Chicago, Ill. 
Musical Instruments, M. J. Mathews, Bo.ton, Mass. 
Oil, treatment of, D. D. Cattanach, Providence, R. I .  
Pi.ton rod packing, T .  Tripp, Stoughton, Mass . 
Railway signal, J. S. William., Riverton, N. J .  
Rolling mills, W. H. Glover e t  al . ,  St. Louis, Mo. 
Screw cutting machinery. D. Morrell, Hartford, Oonn. 
Spinning machine, A. F. Orichton, New York city .  
Steam boilers, G .  H .  Pond et tU., ·New York city. 
Steel, manufacture of, H. O . ' Bull, Brooklyn, N. Y. 
Sleeplug bertbs.for ships, D. Park., Boston, Mass. 
TelephoniC exchange apparatus, Law Telegraph Oom· 

pany, New York City. 
Telephone switches, E. T.  Greenfield et aI., B'kiyn, N. Y .  
'l'elephones, .T . A .  Edison, Menlo Park, N.  J .  
TelephoniC apparatu., E .  Berliner, Boston, Mas • .  
Valve for barrel taps, G. W .  Gillette, New York City. 

Inside Palle, each Insertion • • •  'i; cents a l ine.  
Back Palle,  each insertion • • •  $ 1 . 00 a line.  (About elllht words to a line.) 
lilngratlJings may heaa adverttsements at the same rate' per line, Uy meaffUrwnent, as the letter press. Adver­

tisements must be received at publication qjfice a.9 early 
as Thursday morning to appear in next iIlsue. 

pr The pnbli.her. of this paper guarantee to adver. 
tisers a circUlation of not less than 5O,OUO copies every 
weekly is.ue. 

COU N T E R F E I T S . &�n�e�f��ge'?e�:� 
the ojficial authority ' monthly; $2 per annum; sample 
cop,ies, 25c. Edited ii'y B. G. Underweod, Late Receiymg 
Teller R9demption Agency, U. S. Treasury. SubsC'Nbers 
rwtij/.ed upon the appearance of a neW' conl.terCelt. 
WANTED I (lallvass�rs to solicl� �lptWn8, 

to whom lzberal CO'fIIJmIS8Wf18 and ex­
clusive territoru allowed. Agents must furnish recom­
mendation Qf a Bank 07' Banker. A. S. PRATT & S O N ,  
N ational Bank Agf s . ,  P ub s . ,  1' ,  O .  Box 52 ,  Washington, D. C., 
or B .  G. U N D E R W O O D ,  37 Park R ow, New York C ity. 

Pa.ris, • , 18?8 
A ustra.lia,1877 
Phila.., • •  1876 
Santiago, 1876 
Vienna., • 1873 

J .  A .  FAY &, C O ' S  
WOOD WORKING MACHINERY 

was awarded at the Pari. Exposition over all compet· 
l tors THE GOLD l'IlEDAL OF HONOR • .  AlsO hig�. 
estawaro at Phi la.. ,  Sa.ntiago. Australia, and VIen na. It  1'8 

or�!;;�:�::�:::k':!::t\�:
n
S�:::th�.:!�

n
, 

.EeonolDizeA IUDlber" and Inereulletl 
produets oC the hi .. "('�t .tand· 

ard oC Exeellenee. 
Ra.ilroa.d Furniture and Agricultural Implement Shops, 

Planing Mills etc . ,  equipped at short notice,  and the lowest 
cash prIces. Send for Circulars. 

3. A. FAY &; CO., Cincinnati, Ohlo, U. S. A. 

i IMPORTANT TO STEAM USERS. 
Creat Savi ng of Fue l .  

H E A L  
T H Y S E L F. 

Shafts, Pulleys, Han[ers, Etc. 
Full as.Qrtment in store for Immediate delivery. 

Will. SELLERS & C O . ,  
'19 Liberty St"eet, New Yorl,. 

$ 7 7 a Month and expense. guaranteed to Agents. Outfit free . SHAW & Co., AUGUSTA, MAINE, I 
PORTER MAN U F'G CO .  

T h e  N e w  
Econom i"z e r. 
�rt���l A�: 
lrine with Re­
"' u r n F l u e  
Boiler In u.e. �l:.� lgr ciroo I, 

, .. .. PORTER MFG. ii i 

"""""",,,,",,,,,,,,,," �������� . . :.." G. G. YOUNG, Gen. Agt., 42 Oortland St� New York" . 
:frOB S A LE. 

One of  the best plantations In  the valley of  the Savan. 
nah. twelve miles below AUGUSTA , GA . 

Tbe railroad to Savannah divide. the land. 
HO�rnv.Y�t., �t\��°a,�·u��;�e 

f�:i:':"one thousand cleared. balance in forest. 
Good residence, with barn, stable., gin house, etc., In 

good repair. 
si�t�t"o'::.�:it'l!��!&'t,�:�e�U:�n ?fag�gaa:�tl

�l 
forage and necessary farming implements. 

We pledge our word that this I. one of the best planta­
tion. and stock farms In �hls State, and very cheap, 
with liberal terms. Titles Pl'rfeel. 

A. H. MeLA WS, GEORGIA LAND AND MINING AGENCY, . 206 Seventh Street, Augusta, Ga. 

FOR · SALE.-£ Bollers, 24 feet long. 6 feet dlam. 
eter. 80 hor.e power each-A 1 condition and make. 

.AJso 1 Berryman Feed Water Heater. 42x96 ; 2 Evans 
Power Presse., and a lot Woolen Machinery ; all for sale C��t. �l'FJ���IN, 14 White St. , New York, 

Save repalrs and prevent explosion by u.ing the ... 
Peerless Damper Regulator, 

which regulates the draft automatically, and controls the steam pressure. In orderiBg mention pressure. 
Illustra�ed Catalogue sent on application. 
, Price, $38 .50 • 

AMERICAN STEAM APPLIANCE CO. 
BOLE :MANUFAC'.rURERS. 

:18 and :15 Pa",k Row, 
NEW YORK. ! .r A M E S  E (J V L E S ,  General MachIUl.t, Inventor, and Maker of the 

Patent Quadruple Serfw Powpr Press 
For the use "f Printers, HosIery Manufacturer., 

and all others who desire great and 
uniform pressure. 2423 Lombard St., Philadelphia, Pa. 

ESTABLISHED 1855. 

HARDWOOD LUMBER 
AND 

VENEERS. 
�����tl;:IO��'ri���S.

S
��:.?rY�n ���?�\':a�:n'ri'!fc� etc. Manufacturer. will fiUd our steck unusually chOice 

and prices low. Full line of Rare and Fancy Woods 
planed for Amateur's use. 

C E O. W. R E A D " C O . , 
186 to 200 Lewis St., New York. 

(l AVEATS, (10PYR IGU'J'S, L AB E L  
KEGISTKA'J'ION, E , '(l. 

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

FOR A 

CO M B I N E D  
.. United States Patent for sale cheap. Well vested. 

Address C. H. Warrington, Box 486, West Ohe.ter, Pa. 

In this line of business they have had OVER THIRTY 
YEARS' EXPERIENCE, and now have unequaled facilities 
for the Preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Oanada, and F "reign Countries. Messrs . 
Munn & Co. alse> attend to the preparation of Caveats, 
Registration of Label. ,  Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of · Patents. All business intrusted to them is done 
with special care and promptness, Oll. very moderate 
terms. Punch and Shears 

of beaut ifni design, of great strength :��:;::fJ'i.���' and thoroughly rell-

Lambertville Iron WOI k s, 
LAMBERTVILLE, N. J. 

" The 1876 Injector." 
Simple, 
valves. 

Durable. and Reliable. Require. no special 
Send for Illustrated circular. 

Will. SE LLERS & C O . ,  Phila. 

S T E A M · P U M P S  • 
THE NORWALK IRON WOR K S  CO. , 

SOUTH N O RWALK, CONN . 

Wood-Working Maohinery, 
Suoh as Woodworth Planing, Tonguing, and Grooving 
����!

e
�e�o�

ie���\���8M���rsfn
d

�O�oJ{�t��; !:d 
!'le-saw Machine •• Ea.tman's Pat. M1ter Machines, and 
Wood-workl-M:¥�%?ltWf� iiudi:;a!�'y RI�ffl'iats'8'*� 

by 
26 Sail. bury Street, Worcester, Mass. 

IShop formerly occupied by R. BA LL & CO.) ----
FOUR SIDED MOULDER, WITH OUT-
side bearing. We manufaelure 5 .izes of these moulders. 

Also Endless Bed Planers, 
Mortisers and Borers. Ten .. 
oning Machines, Sash Dove­
tailers, Blind Rabbeting 
Machine..  A Iso a large 
variety of other wood working machine • • 

Address 
LEVI HOUSTON, Montgomery, Pa. ------

FINE GRAY IRON CA flTING S MADE TO ORD11lR. 
E. Q. DUTTON . Cato, Oayuga Co., N. Y. 

------;- . _-_. 
���!e';..�:g�e��J'T':fg��:!r�ei

�ir ���i'�rlr�,�'J'i::.; 
the inventor, BART KANE. 231 State Av., Cincinnati, O. 

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

Fore'£(J" Patents.-We also send, free of charg6, 11 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun· 
tries of the world. American inventors should hear ill 
mind that, as a general rule, any invelltion that ie- valu,. 
able to the patentee in this country is worth equally as 
much in England and some other foreign countrie •• 

Five patelts-emhracing Canadian, English, German, 
French, aml Belgian-wm secure to an inventor the ex· 
elusive mo,lOpoly to his discovery among about ONE 

BUNDRED AND FIFTY }lILLIONS of the most intelligent 
people in the wor;d. The facilities of bU8iness and 
sceam communicat 'on are such that patent. can be ob· 

• tained abroad by our citizens almost as easily as at A e m  e L I bra ry home. The expense to apply for an Engli.h patent is 

' f  $75 ; German, $100; French, $100; Belgian, $100; Oana-
o H istory. dian, $50. 

The work. of the great anthors who.e writing. have Copies of Patents.-Persons desiring any patent 
themselves become a part of history, and are associated i8med from 1836 to November 26, 18ti7, can be supplied 
���:t::.'

i
'i'::' t��o:�a;ii,� f��:;' ���gr�d'l':�,

s:n��c'Jn��� with official copies at rea.onahle .c0.t, the price de-
of cost, the acme of the art of bookmaki�. pending upon the extent of drawmgs and length of 
v.;�li l�rl�J'e2i�1��',2.��?n:,�iag� �vge�i�loth, with specifications . . iWacanlaa-s Histor

I 
or ingland. In g vols., cloth, Any patent issued since November 27, 1867, at whIch 

elr,�'li:;e ���ktr"ce
tn\;.5

0 
�.rJ:�"t�h

24 
n":n!�ortlY an- time the Patent Office commenced' printing the draw· 

nounced. Oatal
M

ue sent free . W hen you write mentlon II ings and specmcations, may be had by remitting to 
��b�E:r

Bnt.di�:We�y:"�?K EXCH A N GE, 
this office $1. . - I  A copy of the claims of any patent issued since 1836 

N EW BO OKS. will b e  furnished for $1. 
Pocket Book for Chemi.t., Chemical Manufac1urers, When ordering copies, please to remit for the eame 

Metallurgists, Dyers, Distillers, Sngar Retlners, etc . as above and state name of patentee, title of inven· By Thoma. Bayley, . . . . $2 00 . , 
Concrete •. Natural and Artificial. Its varieties and tion, allQ date of patent .  

f�':,",
t��'��l��:.l't"i�f.::.�· . 

By �enry �eld .
. New �dJo A pamphlet, containing full directions for obtaining 

Iron Bridg('s an� Roof!\ . Fllementary theo� and United �tates patents se l l t free. A handsomely bound 
f��c�:��::n �y :J.YR����:�y

Rlt:er . �ran.�te �O&\ Reference Book, gilt edges, contains 140 pages and 
Electric l.ir,:ht in it. Practicai A�IICatlon. By Paget many engravings and tables important to every pat· 
!1���s,9

4 il u.:ratlo�. of �amp.: en�rator�, and rs�� entee and mechanic, and is a useful hand book of refer· 

THE DRIVEN WE·LL Orna mental l',mman's and Dranghtsman's Pocket ence for everybody. Price 25 cents, mailed free. 
• Book of Alphabet.. 32 plates> • • 10.20 Add Town and County .privlleges .for making II I'lven Spnn's EncycloP!l'!iia of tne Indu.trIal Arts and res. 

ltUNN & CO Wells and selling Licenses under th9 established I Manufactures. Wn�ten by Practical Men and fully " .  
American I1riv.'u Well Patent, leased by the year Illustrated . NOW b�lD�l8sued.ln part. at '15c. each.. Puhlishers SCIENTIFIO AMERICAN, 
to respo.slble parties, by I 

S����ei:��! �g ��� �t 7rc���1i.°f Engineering. Now 3'1 Park Row, New York. 
W M .  D. A N D R E W S  -&. B R O . .  GatalQgUes and clrculars free on application. BRANCH OFFICE-C()'{'t1M' of F and 7th Streets, 

233 BROADWAY, NEW YORK . E. & Jf. N. SPON, 446 Broome St" New York. Waskington, D. C. 
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ROSE 'S MACH IN IST.  

F O U R T H  E D I T I O N ,  J U iS T  R E A D Y .  

T H E  COllPLETE PRACTICAL MACHI N I S T :  
Embrac� Lathe Work, Vise Work, Drills and Drilling, 

�gSrfs� o�i¥o�:,1'�:c����:n�;1e.fu����gR��:.M�fi�� lfa"i:� bprlgg �U]��Ving •. In one Volume, 12mo, 376 

C O N  T E N  T S. i 
CHAPTER I. LATHE AND MACHINE TOOLS.-Round- I 

�g�r: f��Y��b ������-¥g��1o��;=�s W��!r�g8fdOeO¥Jo�}�� Brass Work. II. CUTTING SPE.m AND IJ'EED.-Tables of 
W;�t�ttS����� ��gl:ef��s b�sibl�o�r �!gfJ ;fJra��a��� Table for Copper. III. BORV';G TOOLS FOR LA"H>l WORK.-Boring Tool for Brass ; Boring Tool Holders . IV. SCHlilW-CU'l'Tll\"G TOoLS.-Hand Chasing ; To make a Chaser i To Calculate the Gear Wheels necessary to 
g�t t��ire:���t.�f�th: 'D�:�Ea��L D�B::��i AJ�Oe�; I Grinders ; Centeri� .Machine ; Lathe Work ; Emery I 
g���\:f��aC��'Ck a 'C��s��!�g;E¥���Tfit�H�i;t�::��� 
��dl�j ttlst>n��?+i�d t��� i��l��f t ���i�a;�J�it�� 'l1apers ; Belts ; Oiling and Greasing of Belts ; Directions for Calculating the Width of Belts required for Trans­mitting Different Numbers of Horse Power ; Directions for Calculating the Number of Horse Power which a belt will Transmit. its Velocity and the Number of Square Inches in Contact with the Smallest Pulley being Known. VII. HAND TUR)JING.�Roughing Out j. ThB Graver ; �he Heel Tool j Brass Work ; Scrapers ; Lathe Chucks . V III. DRILLING IN THE LATHE.-Half-Round Bits j Cutters ; Heamers ; Shell Reamers. IX. BOltING BARS . -Small Boring Bars. X. LAP�.-Allowance for Shrink-
���ls?r�� fi:I�� CCl��t1,��-1j��J�J ��ili!�gD�l����a 
It��;:'�}-E:fJ\,I?r1f!i'ri gml��g 6��';,�e�s1��Sb�l8�tlnHl. TOOL STE I�L.-��Orgin¥ Tools j 'fool Hardening and Tem-
f;�i��o�;h�e¥:�� � , 'l?o ����eIl1fr��l1s t�:tsel��rjdW� Harden Malleable Iron ; The Crystallization of Wrought 
f��� jJi�I�e�a��fM�i��!�ul1TI�¥ l��nl�����J��!.��: justable Dies i Dies for Use in Hand Stocks. XIV. VISE 
\V OHK .-ToOLS.-Calipers · 'l'he Square ; 'fhe Scribing Block i Chipping ; Filing ; Emery Paper j Tools for Scrap­ing �urfaces ; Vise Clamps j Pening ; Fitting Brasses to their Boxes ; Fitting Link MotLmsi: Fitting Cylinders ; 
��:3��:��i���Sj jl�O l�:rte�k�upl��� t�l��:ir �Ooc��� 
�t"�t���t� or�r�;;' S&"�n��i�{;t; J�o t��i�:�re��� 'J;�\l�� and Speeds ¥or Emery Wheels ; Threads of Gas or Steam Pipes j Steam and water JOints ; To Make Spiral Springs ; Hardening ; Tempering . . XV. FITTING COK�ECTTNG RODS. --Drifts ; Reverse Keys . XVI. MTI�"rNG MA­CHI�ES AND MILLING TOOLS. XVII. To CALCULATE THlil SPEE]) OF WH.EELS, PUI,LgyS, ETC. XVIII. THII] SLIDE V ALVE .-:Movements of Piston and CHANK ; Steam Supply i To Measure the Throw of an Eccentric. XIX . How '1'0 tlET A SLIDE VALV,," XX. PmlPS.­Suction Pumps ; Force Pumps ; Piston Pumps.-lND]);X. 

AI.o just ready, Second Edition of 
A Catechism oJ the l\'lal'ine �teanl Engi n e .  For the use of Engineers, li'iremen, and Mechanics. A Practical WO'. k  for Practical Men. By Emory Ed­wards .  Mechanical Engineer. lliustrated by 60 en-�r:;i�fs�' i���?ing �xam�les �f the. mos� mo��:oo 
Tbe Sli de Valve p�!�¥i�;}f;':ixplained. Embrac· ing simple and complete Practical Demonstrations of the operation of each element, in a SlUe Valve Move­ment, and illustrating the·e1fects of Variations in their Proport 'ons by examples carefully selected from the 

����. r:�rh;ragl· ·sT��eC�!�r�t�t���ctrc�IJ ��g:i����; " The Pat i ern .Maker's Assistant, " etc. Illustrated by 
35 engravings, . $1.00 fW" The above or any other books sent by mail, free of postage, at the publication prices. Our new and enlarged CJATALOGUE OF PRACTICAL A�]) 

��lf)ii��g, ����� WlS������U:Ac:���gC�T�fo�o�:g WOOL�;N �A:\UFACTUHE, 4:tO j Cata]ogue of a choice collection of I>HACTICAL, SC IENTIFIC, and ECONOMIC BOOKS. 4to : List of Books on STEA:'Il AND 'fHE STEA..\l 
If��ILi�t ��C±�p61:i�n����i�E6�YM�����'8�����;2 ALS. S rUENGTH OF MATEIUALS. CHKMICAL ANALYS IS , Ass_<\. YING, etc. ,  4to ; List of Books on MINING, MINING 
rn�C:�����t���rS(;��Attg(�Ii';�E���\������fE�g��� 
MY, BA;.;'KS. POP[jLATro�, PAUPERIS:M, and kindred subjects i also a Catalogue of recent additions to our stock of PRACTICAL SCIENTIFIC AKD TECHNICAL BOOKS, sent free to any one who will forward his address. HENRY CAREY BAIRD & CO., Industrial Publishers, Booksellers, and Importers, 

81U W A'L�UT STltEE'l', PHILADELPHIA. 

ADVER TISERS 
Can learn · the e:act 
cost of any proposed 
line of Advertising in 
American Papers by 
addres s i ng Ceo. P. 
Rowell & Co's N ews­
paper Adv'g Bureau, 
1 0  Spruce St. , N .  Y. 

G R O U N D  IU I C A .  Tbe best Lubricator in the world. No more hot boxes. Good for fireproof manufactures (If all kinds. Sample 
gX'l�1'fuI:'llIt81nM���t���,:t1�iJ'�, �f t�Ui:'��:sS 
Baker Rotary Pressure Blower. 

(FORCED BLAST ) 
Warranted superior to any 

other. 
WILBRAHAM BROS. 

2318 Frankford Ave. 

V A L U A B L E  M A N U F A C T U R I N G  S I T E S  F O R S A L E  A N D  T O  L E T .  

T h e  D u n d ee Wate r P owe r a n d  Lan d  C o m pany,  
OF PASSAIC. NEW" JERSEY. 

--.,.'\'----="11' .... "!"'-=--'"'I''''''iI Oller to manufncturers one of tbe most desirable 
situations for the establishment of Inanufaeturi n g  
industries in the Uni tefl States, on luost favorable 
tcrrns. 

'J.'be property of this company ts located at Passaic, New Jersey, at the head of navigation of the Pa.ssaic River, only 
12 miles from New York and 4 miles from Paterson. It is located directly on the line of the' Eri e Rai h·oa,l. By means of a dam and canal , both constructed in the most per­manent manner, the enth'e wate}' p(n,"Tel' of the Passaic Rivtr i.s conducted to the company's mill sites. by which is obtained a fall of twenty-two feet. Competition by both river and rail insures the lowest rates of freight transporta­tion, and the close proximity of severa] lance manufacturing cities, viz . :  New York. Paterson, and Newark. secures a great advantage in respect to labor. '�rhere is at present in opera-
;!�r:rtt�o::I�r�a���bc��6tfia�j:�li�P�'�!:tf�rii�gp:����ry healthy, cost of Jiving is cheap, and there are good churches and excellent schools. Cheap illuminating gas and healthy city water are a.lso to be had. The permanency of the mil] water power is nssuI'ed. 'rhe water is delivered to each mill through a canal 80 feet wide. 
cat�og; {�t�s �:t������:��tee�:�l���es;:a:: ��e���t C�; Rittenhouse Manig. Co., woolen mill ; MessrM. waferhouse Brothers j Basp,h & Sons, both woolens and flocks ; Reid & Barry j Passaic Print Works. 

r.rhe estublishment of the New York Steam Engine Co. is 
���k�O����rrS�

i�'gt1 �u��t��i��rno�t :�� ��tg�f�lv b��: 
�����i'1!Jgu���y�Ort6SW MaE,':,{�ctiJ�l��r�hW;;�� f30et (;1 TJ feet ; Shop, 80 by 40 feet ; Brass FoUndr}; and Boiler Rooms, 
����?�;s�Oc�h:& t��\l'';\��i: ti'fo��e�rf�it 75���i��o��\v�,:,'i��: bine. and the Fire Engine House. 'rhese works are located directly on the Passaic River, with good depth of water. In every respect this locat�on is particularly desirable for manu .. facturing purposes. Liberal terms will be made by the company with desirable parties. Full information will be furnished by mail or personally by application to 

. J O H N  B .  P U T N E Y ,  
Map showing advantajleous location of 

Passaic, N. J., as a manufacturing center. Sec'y n. lV. I'. & L. Co., PA SSA IC, N. J. 

Plan oftbe works of the New York Steam 
Ens;cine Co., now offered for sale. 

IMMENSE REDUCTIONS ! 

PIANOS AND ORCANS 
8 T E P L A D  def:a:�� n;�f�!�I�; f;g�r:8 tables indispensable ; but combined all in ODe and SOl� for $1 . 50  t:Qe combination is irresistib;e. Every family 

AT lVHOLESALE FACT O RY PRICES. 
..., This magnificent Organ, the Paragon Style, No. -l-l0, 5 octaves, 3 sets of 
';Po reeds 13 stops, solid walnut case highly finished ('i4 inches hiF(ht $85 00 � 41 in�hes wide, and 24 inches deep), with Stool and Book,J,..

ol!ly • 
G) \Varranted 6 years. Shipped on 15 days' test. NO lnONEY required � untilyou arefully satisfied. � Frei,qht charges paid both waY8 ifunsatiafactorll. 
� PIAN OS. I O RCANS. 
.- $145, $150, 111 165, $225, and I $45, $50t,.$65, 8"1"5, 8S0, $85, 
'" $250, 89u, 8100, 8 120, 

with. Oover, Stool, and Book. with Stool and Instruction Book. 
Order direct from this advertisement, giving as reference any Bank, Banker, or 

Business Firm. Catalogue free. Address the manufacturer, 
JAS. T. PATTERSON, P. O. Drawer 12, Bridgeport, Ct., U. S. A. 

$ 1 00 AGAINST $ 1 . 00 .  
W e  will deliVer FREE FOR $1.00, with full directions, 4 

��. $[OO.�� C�ri::\��i:o�r���1fe����\�I�}�i�� �x�g�� (if properly applied). '11his cement paint win make twice as durabl'ii.
Tt�'WA'�'i'I)rH'it"�Cl\rf,1if.13'6�,

with it. 
l il l  & 1 5 3  COllgreSe �t.,  Boston, lllass. 

B L A K E ' S  STO N E  A N D  O R E  B R E A K E R  A N D  C R U S H E R .  
M�;1�f;:����1 �:���git�1(;�n�I��sr�gr�1�0�� i�lthe Slj�it::r�i�stee� ��d t��l!:i:�n�o��:��i��: 
Firs t PrenliU lil wherever exhibited, and hundreds of testimonials of the hi{lhest character. 

Indispensable for making best McA dam Roads. Ballasting of Railroads, Crushing the hardest 
Ores, Stone for Concrete. etc .. etc. Prices QTeatl1l redu-c·ed.. The CHAI.LKN'GF] was awarded the MEDAl, OF SUPERIORITY by the Judges 01 the American In­stitute Fair, New York City, December, 1879, where it WtlS exhibited in competition with our old 
form of Crusher. A d d ress H LA I\ ]'; (;lt U � H Elt (;0.,  .l\ e w  H ayen , (;01111.  

TOHN R W"HITLEY s.s C O ' CEN TENN I A L  A N D PARIS lUEH A l,S. 
European Represe'ntatives of Americ�n H�uses, with M !tson'� }'rictioll Clutches !t il t! l� l e v !tto l·S. 
First-class Agents in the prineipal industrial and agricul� VOLNEY W

' : �':rst� &Imp6?,v��o�fJ����S, ·i. 1., u. S. A. tural centers and citi.es in Europe. London, 7 Poultry. 0 
E. C. Paris. 8 PJace Vendome. Terms on application. 
J. R. 'V. & Co. purchase Paris goods on commission at shippers' discounts. 

SPAUE THE CROTON AND SAVE TIm COST. 

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 Wel1. 

Forster's B ock & Ore Breaker and Combined Crusher and Pnlver.izer .  The simplest machine C1'er df''V'is(J(Z for the purpose. Parties who have used it const.ant.ly for six years testify that it will do double the work of awy otlwr Crush'lt, wit.h one-third the Power, and one-half the expense for keeping in repair . The smaller sizes can be run with Horse Power. 
A .... ress TOTTEN & C O . ,  Pittsbnrgb, Pa. 

T h e  L ite rary Revo l ut i o n  

a n d  K n ow l ed ge.  
An Eucyclopedia in 20 vols . ,  over 16.000 pages; 10 per cent. more matter than any Encyclopedia ever before published in this country, and sold, handsomely and well bound in cloth for $ 10 . 00, in half morocco fOJ' $ 1 5 . 00, and printed on fine heavy paper, wide margins, bound in half Russia, gilt top, lor $20.00·-an 

enterprise so extraordinary that its snccess, beyond all precedent in book publishing, may be fairly claimed to 
inaugurate a Literary Revolution. 

THE LIBRARY OF UNIVERSAL KNOWLEDGE is a reprint entire of the last (1879) Edinburgh edition of 
., Chambers' Encyclopedia." with about 40 per cent. of new matter added, upon topics of special interest to American readers, thus making it equal in character to any similar work, better than 'any other suited to the 
wants of the great majority of those who COnsult works of reference, and altogether the latest Encyclopedia in the field. 

rd�ls�t:.e �J'dre��'}� iJ.r��R*f*�\'r:��g�id',dN. �ights 

� ALA N D ' S  /' 
�% \ \ Silent Injector, r >;" n. Blow. er & Exhauster. : 

'\ .11 Apply to 
" J'';u��tt-�rJa _  

Co., N. Y. 
. ------------------

PUMPS. 
H E N RY R .  WORT H I N G T O N ,  

� 3  WaleI' St., Boston. 
THE WORTHINGTOX PUMPlXG ENGINES FOH 'VATER 

iYs��If�-;���gg'v�te�?R��Yr�isfa�fo��B-condenSing. 
STEA)[ PUMPs-Duplex aBd Single Cylinder. 

Prices below those of any other steam pump in 
the market. 

WATER METERS. OIL MET>lRS. 

'AWING THE LOO. 

CAlITION.-Beware al l i m itators and in-
fr�n!l"ers. We own.five pe.fect patents on these Giant 
Rtdmg Saw Machmes. We warrant every Machine. 

Do Your Own 
Printing. 

$ 3  Press for cards. envelopes, etc .  14 other sizes, $8, $U, $25. $44, etc. 
���R�i�;t;.in�ga;�u�Yo$�in;ii�tit;;-and advertising. Money made fas� in any place jobbing or running a paper. Catalogue of Presses, Tr.pe, Uards, etc .. for 2 stamps. Kel sev & C o . ,  lU an'. 'rs, Meriden, Coun. 

--------- - Mailed Free for Sa \.,'s. S I O O O O "t Four £or $f. 
, .  $tO!OOOO wil l be paid to any 

SAFETY person who can explode a Lamp fttted 
wi tit 0 11 r P A TEN'rED SAFETY ... T, 

LAM P. 'L����:��Y lamp or burner. 
Prevents dripping and heating. 

-AGENTS ' Send for.samples,with 81ze of collar 

'WANTED. an��S:�o;�t��l,a���fetY Lam p Co " 13 West BroadwR�' ,  New York. 
Factory and Offi c e ,  B i n gh a m to n ,  N .  V. 

. _--_ .... _ .. ------
WANTED-MOULD MAKER FOR BRASS AND IRON. 

Specimen VolumesJn eIther style wlll be sent for examination with privilege of return on receipt of pro- Address, with reference, J " HENDLES, care P. O. Box 
portionate price per volume. 387 . tJincinnati, 0, 

Special Discounts to all early subscribers, and extra discounts to clubs. Full particulars, with descriptive catalogue of any other standard works equally low in price, sent free. Mention this paper. 

AMERICAN BOOK EXCHANGE,  Tribune Bu i ld ing, New York. 
����=-_�P�H1L�AD�EL�PH�V N E W Y O R K B E L  T I N e  A N D  P A C K I N C  C O M P'Y. 
T E L E P H 0 N E fr?�:�3.Jo. ?�i�d Circulars free. HOLCOMJI & Co., Mallet Creek. Ohio" 

Pond's Tools, 
En2 i n e  L at ll e 8 �  P ) a n t!:r8� D ri l l " .  & c .  

DAVIO W. POND ,  Worcester, Mass. 

T h e  Ol<lest and I,arll"e�t Manufactnrers o f  tbe Original 

S O L X D V U L C .A. N' X T El  
E M E R Y W H E E L S . 

A l l  o t h er l< i n d s  Imitat; nnM and Inferior. Our name is stamped in fuJI upon all standard BEI,TING, PA C KING. and HOSE. 
Address NEW YORK BELTING A N D  PA CKING 00 • •  

JOHN H. CHEEVER, Tl"eas. NEW YORK. 

W ANTED-a firm to manufacJ;ure and sell a Patent Rotary Water Engine, suitable for HOisting O'r working aHV ligh+ machinery. Favorably received and \lsed Ja 
L Canada. Apply P. O. Box 1595, Montreal, Cannda. 

© 1880 SCIENTIFIC AMERICAN, INC
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fnsi(le Paa-e, each i nMel"tion - - - ,. a cents a line. 
Back Page, each insertion - - - $1.00 a line. 

(Abont eight words to a line.) 
l!.nqravings may head adver tisements at the same rate 

Per tine, by measurement, as the letter press. Adver­
tisements must be received at publication office as early 
as Thursday rtWrninq to appear in next issue. 

ar The publishers of this paper guarantee to adver­
tisers a circulation of not less than 50,000 copies every 
weekly issue . 

------------�----

'WOOD SOLE SHOES. 
The cheapest, most durable, 
���l:�����p��

i
g!sh��� ���: 

U�����!
y
a:3:B

t
cii�s��s �f1:��:� 

ers . Send for circular to 
CHAS. W. COPEJ,AND, 
122 Summer St. , Boston, Mass. 

S T E AM PUMP S .  
FIRE P UMPS, 

TANI( P UMPS, 

MINING P UMPS, 

OIL LINE P UMPS, 

BREWER Y P UMPS, 

AIR COjlIP R ESSORS, 
SA L T  WATER P UMPS, 

S UGAR HO USE P UMPS, 

BOILER .FEED P UMPS, 

THREE CYLINDER P UMPS, 

BALANCE WHEEL P UMPS, 

COMBINA TION P UMPS, 

HYDRA ULIC P UMPS, 

GAS COMPRESSORS, 

RE.FIN ER Y P UMPS, 

MARINE P UMPS, 

PO WER P UMPS, 

HOTEL P UMPS, 

A C1D P UMPS, 

A IR P UMPS. 
TH E NORWALK IRON WORKS CO. , 

SOUTH NORWA LK CONN. 

& (;O L UM B f A  B ICY CLE . 
A practical road machine. Indorsed 
by the medica] profession as the most 
healthful of outdoor sports. It au,­
menta three�fo]d the 1, oeomotive power 
of any ordinary man. �end 3e. stamp 
��".t�iln�io���£klh�e, with price list 

THE PO PE IlI' F' r;  CO . . 
89 Summer Street, Boston, Mass. 

THE LEHIGYH 
EMERY WHEEL. 
For c�talogue and PriOOS� address 

' 

LEHIGH VA I, I,EV l; "Il.;R Y  W H E EL CO., 
WEI:oIPOltT, PEN N A .  

SHEPA ltD'S CELEUltA 'l'ED 
*�O  Sc r ew C utti n g '  Foo t  Lath e .  
Foot and Power Lathes, Drill Presses, 
Scrolls, Circular and Band Saws, Saw 
A ttachments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateurs Of 
arti$ans. 

H. J" SHEPARD & CO., ' 
331, 333, 335. & 337 West Front Street, 

Cincinnnti, Ohio. 

MICROSCOPES and every description of Op­
tical Instruments, the best and the cheapest. 
Send for Illustrated Priced Cat,alogues. 

R. & J. BEC K, 
ManufactUring' Opticians, Philadelphia, Pa. 

HWJOBIS' :'S8£STOS 
ASBESTOS STEAM PACK I N G ,  

In all sizes o f  rope . 

ASB E STOS F E LT PAC K I N G ,  
In sheets and gaskits, aU sizes .  

ASB ESTOS WICK PACK I N G ,  
For small valve stems, etc. 

Are ten times as durable as any others, and are inde­
structable by fire or acids. 

ASB ESTOS C E M E NT F� LT I N G  
and AIR C H AMBER COVERINGS, for steam 
pipes boilers, etc., are the most effective, durable, and 
���gR�i';,"ilre':J

n
b�

o
�:;�t;;'�� 

in 1jjle world. They can be 
Send for descriptive price lists. 

H. W. JOHNS MFG. C O . ,  
Sol .. Mimufacturers o f  Genuine Asbestos Materials, 

87 llIAIDEN LANE, NEW Y O RK. 

The attention of Architects, Engineers, and Builders 
is caUed to th�¥itb1Y.'ft'!:ix£ri'i'lt8�,;r�nght 
It is believed that, were owners fully aware of the small 
dHference in cost which now exists between iron and 
WOod. the former, in many cases, would be adopted, 
thereby savlnll wwrance and avoiding all risk of mter­
:wP.Uon to lnl$i;ness in consequence of fire. BoOk Of de­
tailed information furnished on application. 

Ititutifit �Uttri tau. [ FEBRUARY 1 4, t880. 

" W'hy don,'t, ""ou run your Files b"" THE TANITE CO. ,  
rT , ' " '  rT STROUDSBURG, PA. Stea.m Power ? "  E M E R Y  W H E E L.S A N D  C R I N DE R S. • I,ONDON-9 St. Andrews st., Holborn Viaduct, E. C. 

You might as well mount a Circular saw on a Grindstone frame, and turn it with a crank or treadle, as use a LIVERP00L-42 The Temple, Dale St. 
File by hand. The File is a costly.tool at the best. Its cutting points are all on the surface, and ,each strOke 
lessens its value. It is easily lost, broken, spoiled, stolen. or mislaid. E'ile·work is not only expensive (as all hand 
:g�� ::i t��

t 
�f:t��a��h.

de
f�

p
:�;

e
tioih?:�

e
o1

s 
8t�

t
�l:� ��:�s��fty

d
r��l� �r:����

e
a���:tI��p��

r
�h���r�ni'n

t
�� 

vise, the workman may, both honestly and dishonestly. waste his time. He may have a good File, and sO stint the 
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with suitably mounted Emery Grinding Machin3s, yokes Steam Engines to his Jfiles instead of men. 
THE TANITE C O . ,  8troudsbnrg, llJ onroe Co., Pa. 

The fact that this shafting has 75 per cent. greater 
�tt

e
e���hu:e����:����U�d�u�tlIJi;���Jg�f:c��g�i��1. 

We are also the sole manufacturers of the C gL RBRATED 
COLLI�S' PAT.COUPLI�G, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street, 2d and 3d A venues, Pittsburg, Pa. 
190 S. Canal Street, Chicago, m. 

ar 3tocks of this shafting in store and for sale by 
Geo. Plac:ki��l:er�i�:n�.��f�h:���:'s' ��

s
�. Y. 

Goar Moldin[ without Pattorns 
SMit's Gear 1I1onidiog lllachioes, 

A IR  COMPRESSORS & ROCK DRILLS. 
DELAMATER IRON WORKS, 

Boiler Makers, Engine Builders, 
arid Founders, 

FOOT OF W. 1 3th ST., North River, NEW l'ORK. 
E S T A B L I S H E D  I S 4 1 .  

��<j.��I.'I�£:\\,JS Has More Good Points: 
:;';;'';'''';'�;;:'m£1\ Does More and Better Work, 

Takes Less Power, 
�han any Hammer in the Wl'rld. 

BRADLEY & COMPANY, 
��==�=����� __ SYRACUSE, N.Y. 

The ����I��e!I���v��9,�l��!t�?ency 
121 Chambers and 1 08  Reade Streets, New York. 

M i l l  Stones and Corn M i l l s .  
We make Burr Millstones, Portable Mills. Smnt ,Ma­

chines, Packers, Min Picks, Water Wheels·, Pulleys, and 
Gearing' speciaUy adapted to Flour Mills .  Send for 
catalogue .  

J .  '1'. NOYE & SON. Bnft'alo, N .  Y. 

T H E  S K I N N E R  C'f( Tl O N A RY  E N G I N E S' � ..--!C2-- -.. PORTA 6 LE. �--=-- !A6 Cl I I,.. E. R S  & G OV E F1 N O n s  
flRST C_A S S & f.CO N O M , C A I.. SKJ N N £ 1f  & WOOO ERI E . FA .  � S E: E: i L. L.U S T R AT E C  1\ C V ERTI S � M E N T  � 

BOYLE ICE M ACHINE CO. , ! 

H A RTFO R D  
STEA M  B O I L E R  

Inspection & Insurance 
C O M P A N Y .  

W .  B .  FRANKLIN,  V .  Pres' t .  J .  M .  ALLEN, Pres' t.  

J. B.  PIERCE,  See'y. 

E'IID,'E �)1D11fr'\1.'&' m�AND C LAY RETO RT.S ALL SH�ES IT Xl� !QJU\I I�r�.--:::::=- BORGNER 8.. 0 BRIEN .� 
23 :!Jl S T .  A B O V E  R A C E .  P H I LA D E L P H I A  

BOGARDUR' PATENT UNIVERSAL ECCEN­
TRIC MILLS-For grinding Bones, Ores, Sand Old CrUCibles, E'ire Clay, Guanos, Oil Cake, E'eed, Corn, Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, Spices, Co1fee, Cocoanut, Flaxseed, Asbestos, Mica, etc., and whatever cannot be ground by other mills. Also for Paints, _ Printers' Inks, Paste Blacking ... etc. JOHN W. THOMSON, successor to JAMES BO"AR­DUS, corner of White and Elm Sts., New York; 

THE FORSTER-FIR­
MIN GOLD AND SILVER 
AMALGAMATING CO:\1P'Y 
of Norristown. Pa., will grant 
state rights or licenses on 
easy terms. This s y s t e ill 
:o�:� 'ihet�::g� :gi�;: 
Apply as above. 

ORGAN B E A T T Y  PIANO 
NKWORGA:N8 ':isto.ps, S sei Golden 'l'ongue ReedsL 6 Oct'., i 
Knee Swells, Walnut Case, warnt'd fJ years, Stool &: !Sock 88L 
New PiaDos, $t43 to $eG6. 113'"' Newspapersent Free. 
.l.ddre .. Danie l  F. Beatty. Wa.hington, New Jersey. 

GRISCOM & CO'� 
.,..VALVE REFITTI N G  MACH I N E ,  

.:.,..r-<.-POTT S V I LLE , 
PA . 10 N. Jeft'm'son St., Chicago, Ill. I 

The best Ice and Refrigerating Machines of all sizes and 1 ______________________ _ 
lor all purposes guaranteed. ;:;end for circular. 

M A C H I N I ST S' TOO LS .  
NEW AND IMPROVED PATTER.NS. 

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

NEW HAVEN llI A N U FAC·.' U K I N G  co., 
� e_ l I aven, Conn. 

Dead Stroke Power Hammers 
�re superior to all others for forging and die 
work. Over 500 now in use. Manufactured by 

P H I L I P  S .  J USTI C E ,  
U North .lith Street, Philadelphia, Pa. 

Ho l ly 's Improved Water Works, 

THE PI CTET 
A RTI FICI Al, I CE COM P A N Y ,  Limited , 
Ice Mnchines to make from 20 pounds per hour to 50 tons 
per day, at 36 lJortlandt St., New York. F. O. Box 3()Il3. 

FRIEDMANN'S PATENT INJECTOR, 
The best 

BOILER PEEDER 
In the world. 

Simple, Reliable, and Eft'ective. 

40,000 IN ACTUAL USE Direct Pumping Plan. Combines, with other advan­tages, over older systems, the following . 1. Secures by 
;����i:s�

res��IJ:e�s �g�f f��I���l:tr��:�n.SUf.P£'e:��C:il Show how they are a�f::�aire
s�r�: Manufacturers and 

for maintenance , 4. Less cost for dally supply by the 
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�OLLY MANUFACTURING CO" Lockport, N. Y. Al�!m2,m .. W- For Improved BUnd Staples,and 
Drivers, Rod Cu tters, Blind Stile Borers, address 

WATCHMAN'S IM PROVED 
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New York. Beware of bUYIng infringing detector.. 

The 1. L. Matt Iron Works, 
8S and 90 BEEKMAN ST., 

Manufacturers of 
DEltlARE8T'S PATENT 

WATER CLOSETS. 
Simple in construction, perfect 
operation, thoroughly exclud­
all sewer gas, and cleanly in 

way. 

PER.FECT 

NEWSPAPER FILE 
;.. 
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e
�'!ttg,���J:��'li. an"! price reduced. �Ubscribers to 'the SCIENTIPIC AM­ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can"be supplied for the low price of $1.50 by mall, or $1.25 at the Office of this paper. Heavy board sides ; inscription 

��e���Wl� wt:�n�C:'�;rJ: tfe't..p:r�cessary for 
Address ' 

MUNN & CO., 
Publishers SCIENTIFIC AMERICAN. 

B. C. DAVIS, Binghamton, N. Y. 

MACHINERY FROM AN INSURANCE 
Point of View. By H. J. Waters. An able paper, point­ing out Ule various factors which combine to cause a rapid dePreciation in the vahie of all kinds of machinery. Depreciation and fire risks through friction, incompe­tent'workmen, the tenSion of belting, and dust and dirt. Carefu1 estimates of the amount of depreciation in plan­Ing mills j on shafting, hangers. pulleys, and beltin,g ; on flouting mills, middlings purifiers, smutters and sepa­

i ratorst elevators, cups, and belts. stave and heading factOrIes, and on the heavy machinery used by iron workers. General conclusions of the author as a result �'li�icl�e§g�:L:��c;rT. N�����
n
4

d
ar:3 2rwA�N�1J�� 10 c�nts each. To be had at this Office and frum all news­dealers. 

l' rI� WATSON fUMp,rOR ART'� rUMFIN(;,PlSTONROO,PLUNGER& WELL 
II 0 IN DIRECT LINE ..,IAN.OIi. OEEPWELL h.-- I\ONT S �O J i>J'IES WATSON �E SIMPLE EfFlCIE!!L 1603 $ kllA. r: 

VA I,UABI,E PATENT CHlap FOR C A  SH. 
Revolving Sulkey Harrow. Patented 1876. All territory 
with exception of Kansas and Missouri. Single States 
or all. Fortune £'8'. r���l��W,

sco���� 6g�i��?}}I:i�B. 

Leffel Water Wheels ,  
With recent improvements. 

Prices Greatly Reduced. 
8000 in successful operation. 

rUri NEW r AlxIl':s:r.ZT FOI> 
Sent free to those jnt,en�st'�<1.'  

,James Leffel k Co , 
Springfield, O. 

110 Liberty St. , N, Y.  City. 

R OCK D R I LL I NG  M ACH I N ES 
A N D  '. 

A I R  C O M P RESSORS,  . MANUFACTURE!) BY. BUR LEIGH ROCK DRill C O  
SEND fOR PAMPHLE T .  F ITCH B U RG M P.S S.  

L a t h es ,  P l a n e rs,  S h a pe �s 
Drills, Bolt and Gear Cutters, Milling Machines. Special 
Machinery. E. GOULD & EBERH'lI:RDi', Newark. N. J. 

DIES FOR EVE lt Y  P URPOSE. 
STILES & PARKER PRESS CO., Middletown, ct. � Model Engines. 

� Complete sets of r-. c �r�li!g�m�1 S 
Model steam Enll'ines 1 1-2 In. bore, 3 in. stroke price, $4; 
ditto 2 in. bore, 4 m. stroke, price, $10, same styie as cut. 
Gear Wheels and Parts of MOdels. All kinds of Small 
Tools and Materials. Catalogue Fre,e. GOODNOW & 
WIGH'rMAN, 176 Washington Street, Boston, Mass 

BARN�S' PATENT FOOT  POWER MACH I N ERY. 
CIRCULAR SAWS, SCROLL 

SAWS. LATHES, FORMERS, MOR­
TISERS, TENONERS, &c . . for actual 
workshop business. 

COMPLETE OUTFITS for Mechanics 
and Amateurs. 

MACHINES ON TRIAL IF DE­
SIR.ED. 
fo�

a
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List. W. F. & JOHN BARNES, 
Rockford, lll. 

WM. A� HARRIS, 
PROl"IDENCE, R. I. (PARK STREET) , 

Sir minutes walk West from station . 
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With Harpis' I'atente(l Itnprovements, 
f .. om 10 to 1 ,000 H. P. 

1 880 .  1 880 .  1 880 .  
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FOR 18S0. 
T HIRTY-FIFTH YEAR . 

VOLUME XLII. �EW SERIES. 
The publishers of the SCIENTIFIC AMERICAN beg 

to announce that on the Third day of January, 1880, a 
new volume was commenced. It will continue to be 
the aim of th<l publishers to render the contents of the 
new volume as attractivp. and nsefnl as any of its 
predecessors. 

Only $3.20 a Year, inclnding postage. Weekly. ;;2 Nnmbers a Year. 

Tbis widely circulated and splendidly illustrated 
paper is pnblished weekly. Every number contains six­
teen pages ot useful information, and a large numb_ Qt. 
original engravings of new inventions and discoveriee, 
representing Engineering Works, steam �lachineryt 
New Inventions, Novelties in Mechanics. Manufactures, 
Chemistry, ElectriCity, Telegraphy, Photography, Archi_ 
tecture, Agriculture. Horticulture, Natural History, etc. 

Al l  Classes of Reallers find in THE SCIENTIFIC 
A>lERICA" a popular reswme of the best scientific in­
formatio�f the day j and it is the aim of the publishers 
to presen!\t in an attractil,e form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal a:tfords a constant supply of 'instructive 
reading. It �s promotive of knowledge and progress in 
every community where it cirCUlates. Terms of Subscription.-One copy of THE SCIEN­
TIFIO AMERICAN will be sent for one year-52 numbers­
postage prepaid, to any subscriber in tbe United States 
or Canada, on receipt of tb l'�e tlol1nrs and hl'enty 
cents by the publishers ; six months, $1.60 ; three 
months, $1.00. Clubs.-One extra COpy of THE SCIENTIFIC AMERI­
OA� will be supplied gratis .for every club of jime subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

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

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

M U N N  & CO.,  
37 P a r k  R o�, N ew York. 

To Foreign Subscl'ibel's.-Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, withreguIarity, to subscrib­
ere in Great Britain, India, Australia, and all other 
Brit�h colonies ; to France, Austria, Belgium, German} . 
Russia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Tenns, when sent to foreign countrie$, Canada excepted, 
$4, gold, for SCIENTIFIC AMERICAN, 1 year ; $9, gold, for 
both SCIENTIFIC AMERICAN and SUPPJ,EMENT for 1 
year. This includes postage, which we pay. Remit bJ 
postal order or draft to order of Munn & Co., 37 Park 
Row, New York. 

THE " Scientific American " is printed with CRAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom · bard St8., Philadelphia, and 50 Gold St , New y .. k. 
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