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THE EAST RIVER BRIDGE. 

For the first time in the history of the world a bridge now 
spans the East River. The cities of New York and Brooklyn 
are connected ; and although the c onnection is but a slender 
one, still it is perfectly possible for any venturesome mortal 
to make the transit from shore to shore with safety. The 
completion of the 
foot bridge marks 
the beginnlng of the 
era of active work 
on the superstruc­
ture of the great fab­
ric. We have al­
ready explained how 
the heavy wire 
ropes, on which the 
ten cradles are sus­
p e n d e d ,  w e r e  
brought over from 
anchorage to anch­
orage. The cradles�. 
on the main span 
are nearly 48 feet 
long ; and they are 
suspended at such a 
deflection that the 
main strands, while 
being made, will be 
within easy reach of 
the men who are to 
regulate the wires. 
They are construct­
ed of oak, and the 
center of the floors 
is made in part of 
iron rods, so as to 
admit of the free 
passage of the wind, 
and thus reduce os­
cillation. In order to 
give access to these 
cradles, the tempo­
rary foot bridge, 
above referred to, 
and of which an ex­
cellent idea can be 
obtained from the 
engravings present­
ed herewith, has 
been recently con­
structed. 
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haps be equally well made in both cases. The important on the cables, with two inch spaces between the slats for the 
consideration, however, which led to the adoption of the free passage of the wind. The slats are held in place by 
high position, was the accommodation of the shipping, as longitudinal strips, 3 by 11- inches, to which they are fastened 
the low foot bridge would have at once formed a barrier by round clinch nails. These strips are secured to the cables 
above the water, while the high one is fully 210 feet over the by U-shaped stirrups, plate washers, and nuts. The floor 
river. This distance will be maintained for a year or more, I was laid in sections of from 12 to 16 feet in length at a time. 

--

Chief Engineer 
Roebling does not 
hesitate to express 
his belief that this 
frail structure may 
be disabled more 
than once by violent 
gales before the 
main cables are 
completed. Its prin­
c i p a l  s e c u rit y 
against the wind is 
a pair of inverted 
storm cables, as­
sisted by a number 
of underfloor stays 
in the main span. In 
the land span, thc 
guys lead directly 
to the anchorages in 
the ground. The 
ropes are all secured 
together laterally. 
It is of but little mo­
ment how much the 
cradles may sway 
about in the middle 
of the span ; but all 
great waves must be 
checked before they 
reach the towers, 
where alone the 
ropes can be in­
jured. This is done 
by the underfloor 
stays and by secure­
ly fastening the 
ropes to the mason­
ry. The inverted 
parabolic storm ca­
bles serve rather to 
prevent the foot 
bridge being carried 
away bodily. 

We are indebted 
for our information 
to the report of En· 
gineer Roebling,and 
to the courtesy of 
Assistant Engineer 
W. H. Paine. 

Two designs were 
made for this part 
of the work: one pro­
viding for a bridge 
'in a low position at 
the level of the floor 
of the main bridge ; 
the other 60 feet 
above, at the level 
of the cradles and 
strands. Both posi­
tions have their ad­
vantages and disad­
vantages. From the 
low foot bridge, the 
regulation of the 
strands in the cables 
can be more easily 
accomplished; but 
access to the cables 
could only be had 
by means of long 
vertical rope lad­
ders, difficult and 
dangerous to climb. 

THE FOOT BRIDGE OVER THE EAST RIVER, NEW "yORK. 

GERMAN STEEL 

IRoN.-Messrs. As­
beck, Ostbaus & 
Co. , a German firm, 
are manufacturing 
a substance which 
they term steel iron 
in five different va­
rieties, so that they 
can furnish steel 
upon iron, iron be­
tween two layers of 
steel, steel between 
two layers of iron, 
steel core and iron 
skins, iron core and 
steel skins, and other 
combinations. 

The intermediate cradles would have 
cessible. Provision for safety against 

li'ig. 2 

been almost inac-
storms could per-

when the lowering of the cable strands will slightly curtail it. 
The construction of the foot bridge is clearly shown in Figs. 

2, 3, and 4. It is made of oak slats 3 by it inches, laid directly 

Fig. 4. 
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LEMURIA, THE LOST PARADISE. the probable cradle of humanity. The basis of his inquiry 

In our review of Mr. Alfred Wallace's new conclusions rel- is the fact that the more highly integrated creatures are the 
ative to the geographical distributIon of animals, we noted newer, the less perfectly integrated, the older ; and measured 
his very important statement that the study of the present by this standard, Australia and South Ameriea are speedily 
habitations of both animals and plants may add greatly to eliminated from the question. North America has rema;ned 
our knowledge of the past history of our globe. In fact, the primitive in the second highest order of mammalia. Our 
chief deduction which Mr. Wallace draws from his extended continent has no tailless ape ; and it is where the highest 
investigations is that such study may reveal to us, in a man· animals appear-the chimpanzee, the gorilla, and the orang 
ner which no other evidence can, which are the oldest -that we must also look for man. Searching through the 
features of the earth's surface, which the newest, and whieh Old World, the lowlands of Siberia are geologically too re­
have sunk beneath the ocean and thus been blotted out for cent ; while if Europe had been the starting point, we should 
ever. It will be seen, therefore, that in the study of organic have found fossil men, as we have fossil apes. In Southern 
life we are brought face to face with one of Nature's own Asia, British India has been studied geologically with great 
records. As in the rocks she writes of the birth of new con- minuteness ; and judging from the types of mammals found, 
tinents and new islands, and of the time when, and the con- our primordial parents cannot be localized there. 
ditions under which, these mighty additions to the earth's The inquiry is now narrowed down to Lemuria, a conti­
surface were made : so in the habits of organized creatures nent, Peschel asserts, required by anthropology ;  for we can 
she conceals the history of her destructive work. By the aid then conceive that the inferior populations of Australia and 
of such knowledge as to past organic mutations as the geolog- India, the Papuans of the East Indian Islands, and lastly 
ical record supplics us with, we can determine the probable the negroes, would thus be enabled to reach their prescnt 
birthplacc and subsequent migrations of the more important abode by dry land. Such a region would also be climatically 
genera and families ; and in this way, while reaching a suitable ; for it lies in the zone in which we now find the 
conception of that grand series of co-ordinated changes in anthropomorphous apes. The selection of this locality, 
the earth and its inhabitants, whose final result is seen in the I Peschel P?ints out, is far more orthodox than it at t�e first 
forms and geographical distribution of existing animals, at glance mIght appear ; for we here find ourselves m the 
the same time we embark on a quest of lost lands. neighborhood of the four enigmatic rivers of the Scriptural 
( It is a remarkable fact that traditions substantially agreeing Eden-in the vicinity of the Nile, the Euphrates, the Tigris, 

the .Biblical account of the Deluge exist among every and the Indus. By the gradual submergence of Lemuria, 
known people on the earth. Among the Hindo03, Greeks, the expulsion from Paradise would also be inexorably accom-

(Illustrated articles are marked with an asterisk.) Chinese, Mexicans, Peruvians, Feejee Islanders, the legends . plished. To this may be added that ecclesiastical writers, 
Academy of Sciences, New York. 152 Gun, trial of the 100 ton" ...... ... 150 are closely similar; and it is but recently that, from the clay I such as La�tantius, the venerable Bede, Hrabanus 1\i{aurus, 

Conients. 

Ambulance, a new* . ...... . . , .... , 151 Hands, cleaning the (36) ........ . .. 156 t bl t f th Oh ld h 1 1\"" G S ' h d Kosmos Indlcopleustes and also the anonymous geographer Amethetic, a new ....... .. .. . ... ... 152  Hawk, the blue (34) . . . . . . . ... . ..... 156 a e s 0 e a eans, t e ate :ir. eorge mIt e- ' , 
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tradItions, namely, deluges and lost lands, there will ap- CITY ARCHITECTURE. 

pear a probability that all relate to similar phenomena, which There is a widely extended discussion now going on as to 
are the subsidence or overflowing of islands or portions of the merits of the better class of houses built in these days. 
continents by the sea. Therefore it might be a more scien· Dr. Richardson attacks them on sanitary grounds, and his 
tific view of the Flood to ascribe it to this well understood condemnation is as sweeping and as unreasonable as that of 
natural action than to venture so violent an hypothesis, even Mr. Ruskin; and the only remedy which these gentlemen. 
on the Mosaic account, as that, 1656 years after his creation, propose for the people of Great Britain is to sweep away 
man was still confined to the little region in Mesopotamia. every dwelling from one end of the island to the other. Such 

In the whole range of deductions reached by the study of exaggerated statements come naturally from the lips of Mr. 
the distribution of animals, there is none more striking than Ruskin, whose mstheticism does good by inculcating a taste 
that which proves that a vast continent once existed extend- for correctness and purity in style and for genuineness and 
ing from the island of Madagascar to Ceylon and Sumatra. thoroughness in work ; but Dr. Richardson has more utilita­
Examination of the fauna of Africa and of Madagascar shows rian aims, and such wild propositions serve only to repel 
that in Africa, especially in the east, there is an abundance of people from the consideration of the many sensible Bugges. 
large ungulates and felines (elephants, lions, etc.), all of tions which he has made. Although It may be theoretically 
types now or recently found in India and Western Asia. true that a kitchen should be at the top of the house, it is 
Again, the fauna of Madagascar is wanting in a.ll the larger not r:ecessary to destroy a dwelling that has one at the bot­
and higher African forms, and has a wonderful resemblance tom; and the people who live in modern houses are not so 
to that of Malaya and South America. We are, therefore, contemptible, either physically or morally, that their homes 
sure that Madagascar must have been separated from Africa should be demolished at the instance of these architectural 
before the assemblage of large animals, above referred to, reformers on account of their unfitness for habitation. Ar­
had entered. There is proof that, during early tertiary chitect8 and hygeists would do much more for thClr contem­
times, a continuous sea, from the Bay of Bengal to the British poraries, and for art and science too, if they would show us 
Isles, complete,y eut off all land commumcation between how to make the best of what we have; to ventilate thor­
Central and Southern AfrIca on one Side and the great con- oughly our basement kitchens rather than to tear down onr 
tinent of the eastern hemisphere on the other ; so that houses ; to lead our sewer gases away from our honses rather 
Southern Africa and Madagascar were then umted, and the than to pull down one side of the structure to build a gas 
latter island helped to form the great continent over WhICh shaft ; in short, to improve the homes we must live in rather 
the trIbe of lemurs were distributed. There IS geologIcal than to dream about those we mig-ht have if the world were 
evidence, in Ceylon and South IndIa, all going to show that created to-day, and everybody began existence with un· 
those physical divisions were bounded on the north by a bounded wealth. 
considerable extent of sea, and hence probably formed part Of the comfort and wholesomeness of the better class of 
of a great southern continent. If we suppose that this American houses it IS impossible too speak too highly. 'rhe 
hypothetical land occupied the whole area now inhabited by ventilation is generally well provided for, and the heating is 
lemuroid ammals, we must extend it to BUl'mah, South equable, and the temperature moderate ; dryness in the 
Ohina, and the Celebes. cellars is an object which our architects spend much 

Having established the pOSSIbIlity of the existence of this pams to achieve, and usually ample light is admitted into 
last continent, Lemuria, we need follow geology in the per- the front and back rooms of our houses. But our readers 
son of �lr. Wallace no longer, but pass to Herr Peschel's will at once see that we speak of the houses found in the 
views of the great importance of this hypothesis to the his· better quarters of our large cities ; and our tenement houses 
tory of our race. Peschel, in his chapter on the first home in crowded neighborhoods, and many of the flImsy frame 
of humanity, states that all oceanic islands, when first dis- structures in rural districts, are scarcely capable of improve­
covered by European navigators, were uninhabited ; and ment without razing the entire structure. The evils in the 
from this and other considerations, he concludes that the first first are due to heavy taxatIOn, which compels landlords to 
human beings were inhabitants of a continent. Then, by crowd their tenants on to the smallest possible area, and to 
examining into the resemblances of various peoples, he log-

. the inability of tenants to pay rents for large apartments. But 
ically reaches the view that all our race, starting from a there is no reason why large buildings, each accommodating 
common habitat, may have gradually ranged over all conti- a great number of families, should not have every necessary 
nents and peopled them. He next takes each grand division provision for health and convenience. The houses of the 
of the earth in turn, and, by studying its zoological forms I building corporations in London and other European citIes, 
and their changes, he seeks to determine which division was which have been built especially to solve the problem of 
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health and comfort in crowded neighborhoods, have a lower I tieman's personal integrity. General Pleasonton, then, in electricity as the main duty of lightning rods. Projecting 
death rate than many districts where the inhabitants are I support of his theories, triumphantly claims that they must be points do not attract the thunderclouds ; but elevated portions 
wealthy and the number of people to the acre small; and: well founded, because " the highest scientific authority in the 01 the ground, as well as trees and houses, when in conducting 
this alone shows that the exceptionally great mortality in country "-to wit, the Commissioner of Patents-has granted communication with the earth, become charged by induc­
New York and other large cities is not due solely to density a patent on their application. That the above official tion, and then exert attraction, whether there are pointed rods 
of population. is ex ojftcio the greatest of American scientists will be in the vicinity or not. The latter will, by their property of 

But the chief faults in city architecture are to be found in amusing news to our readers. It raises the question as to silent gradual discharge, serve to diminish the electric ten­
the smaller and cheaper houses. Although many of these who is the highest scientific authority now, the Commissioner sion ; and in place of being a source of attraction they will 
are well provided with modern contrivances for saving labor who signed General Pleasonton's patent or the present in- diminish this attraction, and take from the impending dis­
and adding to the convenience of their inmates, they are. cumbent, or which one of the numerous gentlemen who have charge a great deal of its violence. 
characterized by two bad practices, namely, disregard of adorned that office for brief periods in the past. Besides, We must, therefore, come to the conclusion that elevated 
hygienic laws and flimsiness of construction. The excellent � to claim that, because something is patented, it is necessarily points are desirable as upper terminals of lightning rods ; and 
system of heating by furnaces placed in the basement is I scientifically sound and of major importance, betrays but a experience fully verifies this conclusion by practical results. 
vitiated by making the heaters too small, so that "they are i small acquaintance with inventions in general. The Patent One of the oldest instances took place in the tower of the 
overdriven in cold weather, and the air passing through' Office does not indorse any device. The patent is simply cathedral of Siena, in Tuscany, which had been very fre­
them becomes too dry, thus rendering the lower rooms of granted on prima facie evidence that the idea is new and quently damaged by lightning. In 1776, a lightning rod was 
the house unhealthy ; and it has been shown by the experi- useful ; and in endeavoring to extend the benefit of the pro- erected ; but the people objected, and some of the priests 
ments of General Morin, Director of the Conservatoire des tection to inventors, the examiners favor the latter, or should called it an impious contrivance, invented by a heretic ; but 
Arts et Metiers in Paris, that air currents in contact with do so, in the highest degree, acting favorably whenever there when it was found that the tower was rarely struck, and that 
red hot iron become absolutely poisonous. It is safer, says is a possibility of the existence of even a germ of Bome once during a heavy thunderstorm the stroke followed the 
Mr. James C. Bayles in an excellent paper on city architec- future better conception. As it is, the Patent Office rejects lightning rod without doing the least damage, the heretical 
ture in the International Review, to keep the temperature of very many more applications than it ought to ; and on the contrivance came into proper esteem. The starlike termina­
the surfaces of a heating furnace below 5000 Fah. Again, other hand, it is constantly erring, often egregiously, in tions of some lightning rods are injurious. Faraday has 
by faulty construction, many of these furnaces carry car- granting absurd claims. Because the Commissioner of Pat- proved that a smgle point discharges and absorbs electricity 
bonic oxide and sulphurous gases into the apartments. ents, in allowing General Pleasonton's patent, made a very faster than a bifurcated or trifurcated termin31 ; if more 

Ventilation is a subject on which much has been written, sQrry blunder (which, by the way, we are inclined to thmk points are added, still slower becomes the discharge, by their 
and yet it is little understood. That providsd by the open ischa�geable to the examiner, as of course the Commissioner mutual interference ; until at last, when the top is surrounded 
fireplace is nearly perfect ; and difficulties on this subject knows nothing of the immense majority of patents to the with an infinite number of points, a ball is the result, and 
are found mainly in small houses heated by hot air. Draughts documents of which his signature is appended in advance), the silent discharge ceases altogether. 
of air in such houses are frequently kept out with weather certainly the General cannot convince sensible people that But the upper pointed terminal is not the main part of 
strips, and air is only admitted by chance opening of doors. abnormal theories obtained any indorsement. the lightning rod ; because it may be omitted altogether, 
The plumber's work is another defective element in these The remainder of General Pleasonton's letter is but a re- although it is better to attach it. The main part is the 
houses; and the dread zymotic diseases which alise from affirmation of his interpretation of his alleged results; and ground connection ; and as this is out of sight, it·is often 
sewer gases bear terrible witness to the truth of this state- assertion that blue glass alone does not produce the bene- shamefully neglected. Much ignorance prevails in this re­
ment. These diseases cause nearly 30 per cent of the total ticial effects claimed, but that they are wholly due to "as- spect also; hence it frequently happens that the electric cur­
mortality of N � York city. . And the difference betweell socia ted light ."  ASSOCIated Jlght in his grapery came through rent leaves the rod, to enter the house and pass off by the 
good and bad plumbing, says Mr. Bayles, is so slight as to one eighth blue glass and seven eighths clear glass. Sunlight gas, water, or sewer pipes; and in its course it sometimes 
escape the notice of any but a trained expert, -and here the through blue violet glass, spectroscopically examined, as we causes considerable damage. A connection with a water 
responsibility of the architect becomes of the utmost impor. previously explained -and a distinguished physician of this course, a well (not a cistern), or at least with the moist ground, 
tance. city has since corroborated our statement by further experi- is not imperatively necessary. If the soil is silicious and 

The want of solidity in the building of cheap houses is ment-is nothing but sunlight diminished in intensity. naturally dry, it is best to drive some pointed iron bars into 
the cause of the destructiveness of fires in this country. Mr. Therefore General Pleasonton's claim now is based on pure sun· the ground in such plac£s as they are most likely to reach 
Bayles averages our annual losses by fire at $100,000,000. light, one eighth of which is dimmished 90 per cent: in other moisture, and connect all their upper ends with the conduct­
Structures in which cheapness was the only consideration of words, sunlight weakened 10 in intensity, according to Mr. ing rod. The rule that requires a conducting surface equal 
the architect are in many places so numerous that solitary Gaffield's data, elsewhere noted. As General Pleasonton de- to that of the roof to be protected, to be buried in the ground, 
buildings considered fireproof are destroyed by the fierce- votes a considerable part of his letter to informing us on given by some would-be authorities, has no foundation either 
ness of the conflagration which rages round them. That what we based our own critiClsms-a favor .)n his part quite in theory or practice. It is not the electric charge of a roof 
this can readily be remedied is shown by the example of unnecessary, as well as wholly mIstaken in its premises; which has to be disposed of, but that of a cloud over it ; and 
many European builders, whose cement floors and well plas· and as a still larger part is given up to mere assertion, the latter has sometimes an extent of several square miles. 
tered woodwork are uninflammable, and m whose houses fire mingled with curious misunderstandings of our very plain All reported failures of lightning rods may be traced to de-
seldom spreads beyond the room in which it originates. statements, we think that no further notice of hIS epistle is fective connections. especially ground connections. Rods 

.. ,. � .. required. For the benefit of sundry blue.glass-crazed con- that are faulty from the outset are often made useless by 
THE WORKING OF PATENTS IN CANADA. temporaries, we would add, however that we see no neces· ,subsequent neglect: as we found some years ago at the vil-

A section in the patent law of Canada reqUIres that the sity of repeatIllg the large number of experiments-some ! lage of Gilboa. Schoharie county, N. Y. The church was 
manufacture of the invention 01' discovery must be com- dating back two centuries-whIch very POSItIvely disposed 'situated on a hill, and quite exposed ; the under end of the 
menced within the realm within two years from the date of of the whole subject, even If by not doing so we earn' the' lightning rod, which in its upper end was connected with the 
the patent, or the latter becomes void. Another clause in imputation of closet theorists, Our long experience III deal- : spire, was pulled out of the gr<lund, and lay on a pile of fire· 
the same section declares that a patent shall be void If, after ing with CIrcle squarers, perpetual motIOmsts, Keely motor· wood III the rear of the church. If this church had been 
the expiration of twelve months from the granting of a patent, people, and now blue glass adherents, besides al� the other de- I struck and burnt down, it might have been pointed out as 
the patentee or assignee causes to be imported into Canada ceptIOns rife in the mechanica: and scientific world, enables I an example of the utter uselessness of lightning rods. 
the invention for which the patent is granted. A clause was us to bear such animadversIOn with unruffled equammity. ---- .. , • , .. 
subsequently added, however, granting the Commlssioner .. , • I ... Excitement the Stimulus oC Business. 

the privilege of extending the time for introducing an in- POINTED LIGHTNING RODS. There are a numerous class of men who live almost entirely 
vention beyond the two ye'1rs if application IS made to the The Important question as to the proper form of lIghtning upon excitements. In a calm dispassionate flow of life and 
Commissioner not less than three months previous to such rods occupied the minds of many savants some 75 years ago, : business they are stupid and powerless ; but stir up the placid 
expiration, and if ample evidence IS adduced that it has been and filled part of the scientific journals of that period. It I sea until it surges with violence, and they are then ready for 
beyond the patentee's control to comply with the two years' has lately been renewed, and, as formerly, there are defend- a mission-armed and equipped for the toil of life. Such 
requirements. ers and antagonists of the pointed rods. It is argued by the minds are the martyrs of this age of enlightenment-the life 

Some parties who took patents two years ago have supposed latter that the object of a lightning rod is not to attract the they lead is a consumlllg one, and vitality IS spent with a. 
that it was sufficient to hold the patent by importing into thunderclouds to the building to be protected, and induce prodigality more than heroic. The requirements of business 
the country various parts of the entire machine, and putting discharges there; and it is claImed that long, upward· pro- are making this method of living more imperative, and wth­
them together in a Canadian manufactory. The able Com· jecting lightning rods do this very thing, and that, although. out it success IS beyond a reach. Half a century since the 
missioner, Mr. Tache, decides that such importation does not they are a protection in one sense, giving a ready path to the I rivalries now experienced m all departments of human in­
accord with the spirit or intent of the law; but in a case discharges, they become a source of danger by attracting the dustry were then unknown. A new order of mind and new 
which recently came before the Commission, he rules" that electrically charged clouds, and making discharges more fre- energies are called into requisitIOn. The business man of 
the respondent having refused no one the use of his inven- quent. Let us test this reasomng by the well known laws of the last generation would hardly be recognized by the pre­
tions, and thc�t the importation, assented to by him to be electricity. I vailing caste. Flesh and blood are capable of enduring many 
made, being inconsiderable, having inflicted no injury on The amount of electric attraction depends on the extent of I hardships, but the delicate ·nervous organization, ItS accom­
Canadian manufactures and having been so countenanced, the attractmg surfaces, and on their distance. If a series of I paniment, breaks down at length under the incessant tension. 
not in defiance of the law, but evidently as a means to create clouds, say of a square mile in extent, floats over the earth's' Disregarding the friendly premonitions of temporary illness, 
a demand for the said inventions, which the patentee mtended surface, these clouds being charged with positive electricity, : the exhausted mind holds on its work by the necessary and 
to manufacture, and did, in fact, offer to manufacture in they will induce, in that part of the earth's surface within I agreeable stimulus of fresh excitements, until a sudden re­
Canada, he has not forfeited his patents. " the attractive influence, negative electriCIty. This charge will : action crushes Its vigor, and then comes on the weakness, 

It is evident from thIs decision of the Commissioner that increase as the distance decreases, as the clouds follow : satiety, and sorrow of hopeless infirmity. 
he intends to construe the laws in a spirit of liberality the direction of the attraction ; untIl at last, when the distance I It is not without a shade of melancholy that we notice in 
towards the foreign patentee when it can be done without becomes small enough, an explosive discharge takes place, the i almost every daily journal the record of a faltering in the 
prejudice to the interests of Canadian manufactures. stroke of lightning consisting in the SImultaneous discharge ranks of business men. This successful merchant or manu-

,. 4. � .. of positive electricity from the cloud to the earth, and of facturer has Impaired his health by overwork, WhICh means 
THE BLUE GLASS DECEPTION, negative electricity from the earth to the cloud. The mam· too much nervous excitement, and he starts for Europe m 

An open letter addressed to us by General Pleasonton, of festation of light and heat IS the simple result of the neutral- the hope of building up his health on a broken foundatIOn. 
blue glass notorIety, has appeared in the columns of an even· lzation of the two electricities, and will be greater in propor· Another profeSSIOnal man is aroused from hIS dream of am­
ing journal of this city. The mIssive relates to our recent tion as their quantity and intensity were greater. bitIOn WIth the frightful conviction that phthisis has fastened 
criticisms on the writer's alleged dIscoveries. It IS altogether Looking at the subject exclusively from this point of I ItS deadly grasp upon hIS VItals; and the grIm Images of 
too lengthy for reproduction here, nor is such publIcation VIew, all that appears necessary is to provide a ready path to: weakness and decay henceforward fill hIS viSIOn. There has 
otherwise necessary, masmuch as it clearly shows that Its the electric discharge, such as a rod made of good conduct- i been al,1 alarmmg IIl9reaSe of disease withm a few years; 
author has not perused our artIcles with any degree of at· ing material, of sufficient capacity to be uninjured by the having its origm in 

. the causes we have named, and the 
tention, or else that he totally misapprehends the nature of strongest current, and well connected with the ground, so as :. effect of It should be to produce greater moderatIon. 
the facts and arguments we have advanced. to establish at the moment of discharge a perfect communI· . What if the profits are less? They can be contmued longer 

The main pomt of General Pleasonton's letter IS an objec. catIOn between the cloud and the earth, which, previous to 
' 
and lIfe made happIer. 

tion to our use of the word" deception," a term WhICh we the stroke of lightning, were charged WIth OppOSIte kinds ot I There IS no necessity for this waste ot lIfe-It IS a sheer 
employed, adVIsedly, since we belIeve that General Pleason· electricity. If we conSIder the function of elevated points delusion, the eflect of a foolIsh ambItion. Better accept the 
ton deceives both hImself and the publIc. a VIew WhIch we on lighting rods. we find that Benjamm FranklIn was correct herItage of poverty or a moderate success than the infallIble 
clln hold WIthout castmg the shghtest imputatIOn on the gen when he recognized the gradual absorption or dIscharge 61: necessity of an early dis�se.-Hunt'8 Merchants'Magazine. 
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CURIOSITIES OF GLASSMAKING. are produced in bas-relief raised on a delicate white opaque 

The manufacture of glass dates back to the remotest an- glass overlaying a transparent dark blue ground, the raised 
tiquity. In the Metropolitan Museum of Art, in this city, portions being evidently carved by hand. It is supposed that 
are glass bottles and vases exhumed from the ancient tombs 

I 
in this, as in the Portland vase, the blue glass was covered 

of Oyprus, which were probably manufactured forty cen- with enamel ; but the difficulty of tempering the two bodies 
turies ago ; and in some of the tombs of Egypt are abun- of different specific gravity, so that they should withstand 
dant representations of Theban glassblowers (Fig. 1) at their the work of the sculptor, must have been very great. 

Fig. 1 .  

work. It is a well authenticated fact that wflOle streets in 
ancient Tyre were occupied by glass factories ; and for some 
centuries glass is said to have constituted almost the only, or 
at least the prominent, article of trade of that great commer­
cial city. It was during the reign of Nero, so far as we can 
discover, that the first perfectly clear glass, resembling crystal, 
was manufactured. Pliny states that the Roman emperor 
gave a sum equivalent to two hundred and fifty thousand 
dollars of our money for two cups of ordinary size, and that 
rich articles of glass were in such general use among the 
wealthy Romans as almost to supersede articles of gold and 
silver. 

Fig. 2. 

The history of glassmaking is attainable in so many stand­
ard works that it is not deemed necessary to trace it here 
to any extent beyond what is needful for the description of 
the most famous productirllls of ancient and mediffival glass 
makers, which are represented in the accompanying engrav­
ings. The Portland vase, represented in Pig. 2, was found, 
about the middle of the sixteenth century, inclosed in a sepul-

Fig. 3. 
chral chamber under the 
Monte del Garno, near 
Rome. It was ornamented 
with white opaque figures, 
in bas-relief, on a dark 
blue transparent ground. 
It is supposed that the 
whole of the groundwork 
below the handles was 
originally covered with 
white enamel, out of which 
the figures were 
sculptured. in the 
style of a cameo, 
with most astonish­
ing skill and labor. 
The vase was pur­
chased b y t h e  
Duchess of Port­
land (whence its 
name) at a price ex­
c e e d i n g  $9,000. 
Several copies of 
it were made by 
Wedgewood. While 
on exhibition in 

London, the original was accidentally thrown over by a vis­
itor's cane striking it, and was broken in fragments. The 
pieces, however, were afterwards fitted together with re­
markable accuracy, but of course the value of the object 
was greatly lessened. 

Next in order of importance is the Naples vase, Fig. 3, 
which was exhumed at Pompeii in 1839. It is about 12 inches 
high, and 8 inches wide, and is of the same style of manu­
facture as the Portland vase. The figures and foliage which 
form the design are representative of the harvest season, and 

Fig. 4. 

The Strasburgh vase, Fig. 4, was found, in 1825, in a 
burial casket disinterred near the fortifications of Strasburgh. 
It is made of white glass, enveloped in a curious network of 
red glass. About the rim are portions of the name MAXI­
MIANVS A VGVSTVS, a Roman emperor who died at 
Marseilles A.D. 310. 

Fig. 5. 

Fig. 5 represents ancient Greek glassware. The forms are 
probably the prototypes of many of the commonest designs 
now in use. A vessel of glass in the form of a fish is shown 
in Fig. 6. This is attributed to the first Ohristians. The 
Greek name for this fish commences with the letters X and 
p of the Greek alphabet, which characters (ch and r) are also 
the first two in the word " Ohrist. " For this reason the two 
Greek letters in monogram were adopted as the Christian 
symbol, and the vessels holding oil used in the sacrament of 
baptism were made in the shape of a fish. 

A very curious vase, found in France, and probably made 
by the Romans during their occupation of Gaul, is repre­
sented in Fig. 7. It is a cup of yellow moulded glass, and 
originally was in two pieces. On the sides are raised figures 
of gladiators, each figure having a name inscribed above it. 
Similar vessels, decorated in like manner, have been found 
in England ; and it is believed that they constituted the prizes 
offered in gladiatorial combats. 

The cup of transparent glass depicted in Pig. 8 is of un­
certain origin, although the fabrication is very remarkable. 
It was found in France in 1862, and is of a dark green color, 
the inscription being raised in white enamel. It probably 
dates from the sixth century. 

The romance of glass making centers about Venice, which 
city for a long period held the monopoly of supplying all 
Europe. So useful were the glassmakers at one period in 
Venice, and so considerable was the revenue accruing to the 
Republic from their manufacture, that, to encourage the 
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men engaged i n  it t o  remain at Murano, the island where the 
factories were located, the Senate made them all burgesses of 
Venice, and allowed nobles to marry their daughters. An 
old writer, describing the Venetian industry, says : " The 
gentlemen of the great glass houses work only twelve hours, 
but that without resting, as in the little ones, and always 
standing and naked. The work passes through three hands. 
First, the gentlemen apprentices gather the glass, and pre­
pare the same. It is then handed to the second gentlemen, 
who are more advanced in the art. Then the master gentle­
man takes it, and makes it perfect by blowing it. In the lit­
tle glass houses, where they make coach glasses, drinking 
glasses, crystals, dishes, cups, bottles, and suchlike sort of 
vessels, the gen-
tlemen labor but Fig. 7. 
six hours alto­
gether, and then 
more come in 
and take their 
places. A n  d 
thus they work 
night and day. " 

Specimens of 
Venetian glass 
are represented 
in Fig. 9. These 
are yet made in 
Murano, where 
there are whole 
streets of fur­
naces. They say 
there " that should any one transfer a furnace from 
Murano to Venice, or to any of the assembled islands, 
or to any other part of the earth, to use the same ma­
terials, the same workmen, the same fuel, and the self­
same ingredients every way, yet they cannot make crys­
tal glass in that perfection for beauty and luster as at 
Murano. Some impute it to the circumambient air, which 
is purified and attenuated by the concurrence of so 
many fires that are in these furnaces day and night perpet­
ually, for they are like the vestal fires, never going out. " The 
interior of one of these old glass factories, reproduced from 
a wood engraving of the sixteenth century, is represented in 
Fig. 10. 

Among the workers at the Murano furnaces originated the 
quaint old notion of the salamailder, the fireproof monster. 
It was believed that at Fig. 8. 
certain times this won­
derful being issued 
from his abode in the 
furnace fire, and, as 
opportunity offered, 

! carried back some vic­
tim to his fiery bed. 
The absence of work­' men, who sometimes 
departed secretly for 
foreign lands, was al­
ways accounted for by the hypothesis that, in some unguarded 
moment, they had fallen a prey to the salamander. Visitors, 
too, whose courage could sustain them, were directed to look 
through the by-hole to the interior of the furnac�, and no 
one failed to discover the monster coiled in his glowing bed, 
and glaring with fiery eyes upon the intruder. Some gal­
lant knights in full armor, it is said. dared a combat with 
the fiery dragon, but always returned defeated : the impor­
tant fact being, doubtless. then unknown or overlooked that 

Fig. 9 .  

steel armor, being a rapid conductor of heat, would be likely 
to tempt a more ready approach of the fabled monster. 

A belief was long prevalent that glass drinking vessels, 
made under certain astronomical influences, would certainly 
fly to pieces if any poisonous liquid were placed in them ; 
and sales of Venetian glass vessels of this kind were made 
at enormous prices. Another idea existed that vessels of a 
certain form, made in a peculiar state of the atmosphere and 
after midnight, would allow a pure diamond to pass directly 
through their bottoms. Various articles, such as colored 
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goblets, were thought to add to the flavor of wine, and to The second process involves the use of papier mache and process one side of the shaft or spindle is surrounded with 
detract materially from its intoxicating quality. gelatin combined. Billiard balls of this substance cost about hot metal while the other remains comparatively cold, and 

In 1486, Emperor Nicholas, of Austria, established near one third the price of genuine ivory balls, and are claimed every mechanic of ordinary intelligence knows the result of 
Vienna glass works for making glass after the Venetian sys- to be quite as hard and as elastic as the latter. They may such treatment ; it must certainly spring the shaft and prob­
tern ; and from that time forward the industry greatly in- be thrown from high elevations upon pavements without in- ably ruin it. Some mechanics say that when the other side 
creased in Austria and Bohemia. In the seventeenth century jury, and will withstand heavy blows with the hammer. The comes to be poured it will spring back into its former shape, 
the Bohemian workmen began to make a new product, composition is known as Paris marble, and may be used for but this idea is too fallacious to need contradiction. If a 
called thc " Wilkomm,"  Fig 11, in white or green glass, raised ornamentation of ceilings, or prepared so as to imi- bearing made by the above described method is examined 
painted in enamel with armorial bearings, figures of birds I tate fine varieties of marble. carefully, it will be found that the spindle bears only upon 
and animals, etc. This was the beginning of the famous ... 4 . ,  .. the ends of the journal. Bearings for slow moving shafts 

Fig. 10. 

Bohemian glass manufacture. The fabrication of the Wi!­
komm ceased early in the eighteenth century, but attempts 
are now being made to revive it. 

The growth of the Bohcmian glass industry was much 
encouraged by the Empress Maria Theresa, who gave priv­

Fig. 11.  ileges to all glassmakers 
who immigrated to the 
Austrian dominions ; and 
the vast deposits of pure 
quartz in the Bohmer­
wald and the Riesenge­
berge became the princi­
pal seats of the trade. As 
the trade grew, the Bo­
hemian artists gradually 
freed themselves from 
Venetian influence as to 
form and decoration ; and 
although their designs 
were somewhat heavy, the 
colors and decorations 
were varied and artistic. 
The use of a cutting wheel 
for engraving glass was a 
great aid to the art, and 
was a German innovation. 
The products of Bohemian 
glassmakers were prohib­
ited from introduction in­
to France up till 1860, and 
specimens became of ex­
ceptional value in that 
country, and possessed the 
usual pleasant flavor of 
forbidden fruit. 

ArtUlclal Ivory. 

We find in our French 
contemporaries two new 
processes for the manufac-
ture of this material. The 

first consists in dissolving two parts of pure india rubber in 
thirty-six parts of chloroform, and saturating the solution 
with pure ammoniacal gas. The chloroform is then distilled 
at a temperature of 1650 Fah. ; and the residue, mixed with 
phosphate of lime or carbonate of zinc, is pressed into 
moulds and dried. When phosphate of lime is used, the 
product is said to possess in a remarkable degree the peculiar 
composition of natural ivory. 

Planing Mill Machinery. can be moulded in almost any way, and yet be made to an-
We quote from a third article from the pen of Mr. swer the purpose ; but for machinery which must be run at 

F. H. Morse, published in the Northwestern Lumber- an extremely high rate of speed too much care cannot be 
man, the following remarks (see pages 115 and 135 of exercised in their construction. 
our current volume for the previous extracts) : .. 4 • • • 

It is pretty generally conceded by experienced me· A NEW FRICTION CLUTCH FOR SHAFTING. 
ch

h
a.nI

h
· cs tha� there is no m�chine in use the bearings of

, We extract from the Belgian Bulletin du MUBee the an­w 1C reqUlre more attentlOn than those of the planing I nexed enlITavinO's of a novel shaftin" eonnection the con­
m�ehine. The very �igh rate of speed at which the struction

b 
of which is quite simple. 

b
On a brack�t ,  0, Fig. 

spmdles are necessanly run, the sudden and severe 1 are the two journals S through which pass the ends of 
strains they often reeeive, and the fine dust which col-

' , , 

lects upon every part, absorbing the lubricants and im­
peding their free operation, renders it vitally important 
that constant care should be exercised to keep them in 
proper order, that they may run without heating and 
produce smooth work. 
. SpindteS"should be made of rolled or cast steel, cut 
from the bars and properly shaped in the lathe, but 
should never be put into the fire. Steel is superior for 
this purpose in many important particulars, though 
until quite recently wrought iron was almost exclusive-
ly used. Steel is much more homogeneous than iron, 

Fig. 1. 

o 

D 
and for this reason may be turned more nearly to a 
cylindrical form, a condition which has much to do 
with the production of bearings that will remain cool 
under high speeds. A spindle that lacks uniformity 
as to hardness may by grinding-though not by filing 
or turning-be made so nearly round as to answer 
well for moderate speeds ; but when put in motion at 
a rapid rate, the ends of the fingers applied to its sur­
face will reveal the irregularity in its shape, proving 
that it is totally unfit to be used for quick running 
machinery. Good steel is not only more easily re­
duced to the proper shape, but on account of )ts su­
perior stiffness the spindles may be made about one 
third smaller than where a weaker metal is used, thus 
greatly diminishing the friction and also their liability 
to heat the bearings. Its greater strength is another 
point in its favor. According to Templeton, the dif- ! 
ferenee between wrought iron and cast steel as re- I the shafts to be coupled. To these extremities, the acting 
gards their torsional Itnd cohesive properties is as fol- parts, m, of the clutch are attached, and on each face of the 
lows, the table showing the results obtained from ex- latter are rings, V-shaped in cross section, which, when the 
periments with one inch round and square bars, in faces are approximated, interlock. One part of the clutch 
pounds avoirdupois : has a tongue, l, which enters a groove in the opposite part 
_____________________ � _____ __ and thus serves as a guide. It will be seen that, when the 

TORSION. COHESION. two parts are brought closely together, the friction between 

'I the opposing rings will cause the motion of one shaft to be 

. 
R�1�� _ 8�A��_ U;;;;.D . _ S';��E transmitted tQ the other. 

I The movement of the clutch into or out of action is ef-Wrought iron . . . . . . . . . . _ . . . . . . . Cast steel _ _ _ _ . . . . . .  . .  . . . .  _ . " .  
12,063 15,360 43,881 55,872 
29,111 26,880 105,454 134,2:'6 by the hand wheel, F, and shaft, M, Fig. 2, which --------------------------------------

From this exhibit we find that the torsional strength of 
the steel is nearly 75 per cent greater than iron, and its co­
hesive strength nearly 140 per cent greater. 

The bearings for spindles should as a rule be of brass ; 
but with the exception of one or two firms, manufacturers 
use only Babbitt metal, which, on account of its cheapness 
and the ease with which it may be replaced when worn 
out, will doubtless always be in favor. As nearly the 
same rules that govern the use of one are applicable to the 
other, we confine our remarks chiefly to those made of the 
last named material. 

The length of bearings is a matter of much more impor­
tance than their diameter, and our best builders now make 
them of ample size in this direction. How to mould a bear­
ing properly is something which every operator should 
thoroughly understand, and it will not be out of place per­
haps to give some hints as to the best way of performing the 
operation. 

While almost any mechanic can mould a bearing in some 
style, there are but few who can do the job properly, that is, 
so that it will not heat, and enable the machine to produce 
good work. It is often, .and in fact most always, the case 
that, when a planing machine is started up, just after the 
cylinder bearings have been newly fitted, smooth work 
cannot be turned out, while it is just the time when it would 
naturally be expected that the machine was in the best of 
order ; instead, it makes the surface of the lumbcr uneven, 
or wavy, as it is termed in planing mill parlance. The 
usual remedy-if remedy it may be called-is to let them 
wear down, operators seemingly entertaining the impression 
that they will be all right aftcr a few days' wear. This prac­
tice is decidedly erroneous and goes to show that the me­
chanic does not understand this branch of his business as 
well as he should. A new bearing can be kept just as cool, 
and need cause no more irregular work to be turned out, than 
one which has been in operation a week or a month. 

The method of moulding cylinder bearings most com­
monly practised is to place the cutting cylinder as nearly as 
possible in its proper position (that is, parallel with the bed of 
the machine) and pour the lower section of the bearing first ; 
then, after the requisite amount of packing or lining is put 
on, the upper half is bolted down, and then poured. By this 

Fig. 2. 

turns a screw engaging with a helicoidal wheel, B. On the 
axis of the latter are cut two screws, G, oppositely threaded, 
on which travel nuts, H. On the nuts are lugs which enter 
the crotched ends of the levers, K. These levers are attached 
by bolts, E, to the parts of the clutch, and are connected to­
gether above at A, at which point there is a supporting arm. 
By this device moving shafts may easily be coupled without 
stopping them. 
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I passed through an iron tube heated to re�ness,. h�drogen is I ASTRONOMICAL NOTES. 
generated. It may not be strange that, wIth a lImIted know- I OBSERVAT��-; OF V ABBAR COLLEGE. 
ledge of the laws that govern the changes among these bod- [ Th ill t t' d some of the observations in the On the Shape of' the Earth. ies, some such idea as the above should have originated. . e . co �u a I�ns an . . 

To the Editor of the Scientific American ' B "  f II h h' h . I tollowmg nvtes ale from students m the astronomIcal dc· . 
. ut If we reVIew care u y t e . process by w IC wat.e: IS i partment. The times of risings and settings of planets are In your paper of February 3d, you publIshed an extract produced, and the method reqUIred for its decomposItIOn, 

I 
. t b t ffi ' tl t t bl d' . .  . . approxlma e, u su Clen y accura e 0 ena e an or mary from a lecture by Professor Roscoe, m WhICh the opmIOns of I we can discover no ground whatever for the theory in ques- b t fi d th b '  t t' d M M . • .  • • . 0 scrver 0 n e 0 Jec men lOne . . . Mallet and SIr WIlham Thomson are quoted to show that tIOn. When a jet of mIxture of erght parts of oxygen (by 

the center of the earth is not necessarily in a state of fusion, weight) and one part hydrogen is ignited, we have a flame i Positions of' Pl anets f'or March, 1877. 
as I think several eminent geologists, and especially Sir which developes the greatest heat known-namely, that of Mercury. 

The planets Mercury, Venus, and Saturn rise so nearly Charles Lyell , always held. But it has been taught for the compound blowpipe. In this flame, even gold is instantly 
with the sun in March that they cannot be readily found. many years that the shape of the earth, being an oblate , fused and converted into smoke. Now, under this intense 

spheroid, was very strong evidence, if not positive proof, I heat these gases combine, the sole product of the combustion Mercury rises at 5h. 42m. A. M. on the 1st, and sets at 3h. 

that it had once been in a melted state. This doctrine has being a vapor which is condensed to a liquid on cooling, 32m. P. M. On the 31st, Mercury rises at 5h. 43m. A. M. 
become a dogma in the seminaries of learning, and in the showing that water is formed under the most intense heat we and sets at 3h. 46m. P. M. 

Venns. textbooks ; and it has been entertained by many of the most can produce. On March 1, Venus rises at 6h. 2m. A. M. , and sets at 4h. 
profound na�ural philosophers for more than a hundred It is well known that, if a clean iron tube be heated in a 19m. P. M. On the 31st, Venus rises at 5h. 34m. A. M. , 
years. I have seen it in th8 writings of Professor Tyndall furnace, and, while it is glowing, a current of steam is passed and sets at 5h. 29m. P. M. Venus and Saturn are in con-
and Professor Draper, also in Humboldt's " Cosmos. " through it, and thence into a tube of cold water by means of . I '  h h junction on the 16th, but they nse so near y WIt t e sun 

Notwithstanding this array of authority, is it not well to a small pipe, bubbles of gas will rise, and may be collected that they can scarcely be secn. inquire whether the conclusion is correct ? I do not propose by inverting a glass jar filled with water over the mouth of 
Mars. to discuss the origin of the earth, or to argue that its interior the pipe, the gas ascending through the water. The gas thus 

is not now in a state of fusion. But I hold that its shape obtained will not burn by itself, but will extinguish a lighted 
proves nothing as to its origin, or the present condition of taper the instant it is introduced. It resists every effort to 
its interior. I think the earth could not retain any shape change its properties ; in short, we know it to be hydrogen, a 
very different from the present one, even if it were composed fixed gas, and one of the component parts of the water 
of solid iron. we have- decomposed. Had the separation of these gases 

Mars rises on March 1 at 2h. 53m. A. }'L, and can easily be 
found by its neighborhood to Jupiter, being a little south of 
that planet. On the 31st, Mars rises at 2h. 16m. A. M. , and 
sets at 11h. 21m. A. M. The more rapid motion of Mars 
easterly among the stnrs has carried it far from Jupiter, and 
on the 31st they are about 18' apart. It is known by all architects and engineers that there is a been due to heat-alone, oxygen would have been produced 

Jupiter. limit to the size of arches, depending on the strength of the also, and the introduction of a lighted taper would certainly Jupiter is far south in declination ; but as it rises at 2h. 
material used. An arch spanning several inches can be have produced an explosion ; but we can find no trace what· 51m. A. M. of the 1st, it can be seen for three hours before 
made of soft putty. Many feet can be spanned by an eVer of oxygen in the jar. On examining the interior of the sunrise. On the 31st, Jupiter rises at lh. 6m. A. M. 
of brick, and hundreds of feet are spanned by steel in iron tube, it is found that a rough scale has been formed on 

Saturn. bridges. But no one believes that an arch over Lake Erie, the surface, which is easily pulverized, having the appear- Saturn, like �iercury and Venus, is so nearly in the line 
or over the Straits of Dover, would sustain itself, no matter ance of rust. This substance is proved by analysis to consist U I of the sun's path as scarcely to be seen in l,�arch. t rises 
what material was used. So that there is a limit to the size of iron and oxy!!en, showin!! that the heated iron has ab-� � on the 1st at 6h. 46m. A. M. , and sets at 5h. 40m. P. �L On of any large body ... beyond which gravitation exceeds cohe- sorbed the oxygen of the water. This change is due to the the 31st, Saturn rises at 4h. 56m. A. M. , and sets at 4h. Om. 
sion. The most minutc particle of water assumes a globular fact that, although oxygen has a strong attraction for hydro· P. M. form when not in contact with other matter. Putty or jelly gen, it still has a more powerful affinity for iron ; hence, it Uranus. 
would act like water, but would require a larger quantity to parts with its old associate to unite with the new. Heat has Uranus, which is so distant from us that its diameter is 
overcome the cohesion of the particles.. A body the size of facilitated this change, which would have occurred in time only about fot:::' seconds of arc, can, with an ordinary tolc· 
the earth, if not revolving on its axis, would be spherical , or without it. If we substitute a glass tube for the iron one in the scope, be seen, unlike a star, to sho,,:" a disk. With a pow­
very nearly so,  even if composed of steel. But let it  revolve latter experiment, it may be heated to near its point of fusion erful telescope, Uranus looks like a very small full moon, 
on its axis, and it will be an oblate spheroid. A very small for hours, and a very moderate current of steam passed whiter than the moon in color. At this time (February 17) 
planet, like some of the sll1aller asteroids, or a meteoric rock, through ; but we look in vain for the formation of gas of any one of its satellites can be seen. 
might retain permanently any given shape. kind, there being little or no affinity between the glass and Uranus rises on the 1st at 4h. 3m. P. M. , and sets at 5h. 

Liquids, confined in tubes, press with the same force later- the cJnstituents of water. The steam will therefore pass 53m. the next morning. On the 31st, Uranus rises at 2h. 
ally that they do perpendicularly, at any given depth. The through unchanged to the tube of water, where it will all be P. M. , and sets 3h. 52m. of the next morning. On the 31st, 
same must be true of particles of matter in solids ; but the condensed again, notwithstanding the high temperature to Uranus comes to the meridian a few minutes before 9 P. M. ,  
force of cohesion holds them together so that they are not which it  has been subjected. When water gets low in a and is then 7° west of Regulus, and nearly 3° north. 
pressed out laterally. The cohesive strength of any sub- boiler, it falls gradually by evaperation, conscquently the Neptune. 
stance being known, it is easy to calculate the height to surface of the boiler must be overheated gradually. Now Neptune cannot be seen in March with good telescopes. 
which a perpendicular column of that substance could be the quantity of hydrogen that would be produced in a given Sun spots. 
raised before the particles would be forced asunder at the time depends entirely upon the quantity of oxygen that is The report is from January 18 to February 17 inclusive. 
base. The tenacity of cast iron is s8metimes estimated at absorbed by the heated iron. On January 18 and 19, the large spot and the larger group of 
20,000 lbs. per square inch, but it varies greatly. This is This operation is always an exceedingly slow one, owing spots, mentioned in the last report, were still visible : the 
when the force is applied by stretching a suspension, and to the solidity of the material that must be atomized, and the group, consisting of three irregularly shaped spots Eur· 
the particles are strained apart. But the cohesion among the gas is evolved in minute bubbles. Hydrogen being many rounded by a chain of small ones, being now near the center 
particles would be much greater where the force is applied times lighter than steam, it 'would be the first to pass out of and the single spot, on the western limb. On January 23, 
by compression. I have not statistics to enable.me to say the boiler. But should the gas accumulate in quantity, we when the next photograph was taken, the single spot had 
what it is ; but assuming the cohesion of cast iron to be twice have seen that it cannot burn or explode without a supporter disappeared, and the group was far advanced on the westcrn 
a3 great under pressure applied in a 'given direction as it is of combustion. Steam is not a supporter of combustion. limb. On January 24 it was observed very near the edge, 
when the force is appliea by stretching, that is 40,000 lbs. Even at a red heat, a mixture of hydrogen and steam cannot and, before the next observation, on the 27th, it passed off. 
per square inch, and assuming the weight of iron to be 450 become ignited. Heat alone will not decompose water, and , The picture of this date shows the sun's disk free from spots. 
Iln. per cubic foot, then a column of cast iron, of uniform there is no way to account for the presence of free oxygen to ! The photograph of February 1 shows a very small spot on 
thickness, could sustain the pressure of its own weight only a boiler sufficient to cause explosion. the eastern limb which could not be found after that date. 
to the height of 12,822 feet-a little over two miles. If the Exeter, N. H. GEORGE B. BRAYTON. On February 7 a large spot appeared some considerable dis-
earth were a perfect sphere of cast iron, with gravitation and tance from the equator, on the eastern limb. Probably this 
rate of rotation the same as at present, the pressure towards Colo].' Blindness among Hanway Employees. is the same spot which traversed the disk between the dates 
the center of the earth from the poles would exceed the In a recent article on the subject of color blindness, we of January 4 and 21, but was somewhat diminished in size. 
pressure from the same area, near the equator, by an amount pointed out how this infirmity, when-affecting railroad em- The photographs of January 8, 9, 10, and 13 show a regnlar 
equal to the weight of iron 13 miles thick. And the press- ployees miO'ht become a source of public danger inasmuch i motion of the spot. On February 14 a very small spot ac­
ure within the polar circles would be about equal to the as it fr;que�tly prevents the person affected dis;inguishing I companied the large one, but it has not since been found. 
weight of iron 10 miles thick. This would be a pressure of the difference between a red and green signal light. From On February 17 the large spot was seen very near the west· 
165,000 lbs. for every square inch of surface within the polar actual examination of railroad men in Europe, it would ap. ern edge. 
circles. It would exceed the weight of sixty million cubic pear that cases of color blindness are by no means rare, but, -;he ��d:t 

4;i�: of' Iron. miles of iron around each pole. The strain from this enor- on the contrary, are somewhat frequent. Among the em- The oldest pieces of iron (wrought iron) now known are mous pressure would not be evenly distributed throughout ployees of a Russian line in Finlanu, Dr. Kzohn recently probably the sickle blade found by Belzoni under the base of the interior of the earth ; it would be mainly concentrated on found 43 persons to whom the red and green lights appeared a sph;nx in Karnac, ncar Thebes ; the blade found by Colonel or near the plane of the equator. I think the earth could precisely alike. ' In Sweden and Hnngary similar experiments Vvse imbedded in the masonry of the Great Pyramid ; the not withstand the strain from such a pressure. The poles have also recently been conducted. On one Swedish linc, p�rti�n of a cross-cut saw exhumed at Nimroud by Mr. Layard would sink, and the equator would bulge out. There might ten per cent of the employees confounded red, green, and -all of which are now in the British Museum. A wrought bar be an oscillation of the different parts for a long time, but it white lights. In Hungary, on the other hand, but one per- of Damascus steel was presented by King Porus to Alexander would finally come to an equilibrium. I think that almost son out of 400 was found totally color blind, while three per the Great ; and the razor steel of China for many centuries any mathematician will be convinced, by a little exam ina- cent of the remainder were more or less affected. has surpassod all European steel in temper and durability of tion and reflection, that I am right. T R FISHER . .  . .. 4 .  � .. edge. The Hindoos appear to have made wrought iron di· Lawrence, Kan. BI b ate of' Iron 

Boller Explosions. 
To the Editor of the Scientific American : 

As the causes of boiler explosions are being discussed in 
the SCIENTIFIC AMERICAN, permit me to offer a word or two in 
relation to this subject. Occasional mention is made of a 
certain gas, represented as possessing tel'l'ible destructive 
properties, and claimed or believed by many to be the result 
of scarcity of water in the boiler, and the real cause of ex· 
plosion. I have never yet seen any description or analysis 
of this gas, or been able to obtain any infonnation that would 
afford a clue to its existence. It is true and well known that 
water is composed of two gases, oxygen, a supporter of com­
bustion, and hydrogen, a combustible. It is further known 
that, when these elements are properly mixed, they are capa­
ble upon ignition of exerting an immense degree of force. It 
is well understood, also, that, when the vapor of water is 

car on . rectly from the ore, without passing it through the furnace, 
We have lately received from correspondents in Arkansas 

from time immemorial ; and elaborately wrought masses of 
samples of water so saturated with bicarbonate of iron as to 

iron are still found in India which date from the early cen. 
completely obstruct, by precipitation, the pipes and valves of turies of th8 CI,ristian era. steam engines in which an attempt has been made to use the ._ ......... , ..... �_ .. _����-
water. We are in possession of specimens of this deposited Remedial Agents. 
carbonate fully an inch in thickness, and remarkably free Sickness bemg a tiresome, monotonous, dreary system of 
from foreign salts. It might find employment in the pro- endurance, it is not strange that chronic .  patients demana 
duction of medicinal preparations and ferruginous salts used from time to time some medicinal plaything which shall giYl) 
in the arts. I the combined eharm of: ,novelty and renewed hope. This ae-.. � . ,  - I Di f' N C t counts suggests tho Daily Graphic, for the successive eras of 

scovery 0 a e� om.e . , , . . 
Professor Henry, of the Smithsonian Institute, announces I water cure, friction, Swedish movement, quassIa wood dnnk· 

that a new comet was discovered by Professor Borelly of I ing cups, steam baths , galvanism, grape cure, milk cure, BUn 
I • •  

Paris on Febuary 8, in right ascension, 17 h. 13 m. ; declina- [ cure, cundurango, warm blood baths , extreme vegct[mal1lFm, 
tion, 1 0  37'. Its south daily motion is + 1 m. 44 s. in right I will cure, and finally blue glass. All of these have doubt· 
ascension, and + 3° 7' in declination. It has a brilliant, ! less some specific remedial quality, and all in time will prol" 
round nucleus. In this locality the ne;V comet should be I ably c?�tribute their quota to the grand coming system of 
looked for during two hours before sunrIse. eclectICIsm. 
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STRAIGHTENING WROUGHT METAL PLATES, 

No. I. 

�titutifi t !tutti tnu. 
end, A, of the plate shown in Fig. 2, and that we then turn 
the hammer upside down and strike the blows denoted by the 
marks at B in the 

149 

The straightening of iron plates is an operation to properly same figure (this the 
perform which requires a great deal of ju�gment and careful workman can per­
manipulation. Every blow delivered should be directed to form, by reversing 
a definite end, for one misdirected blow entails the delivery I the hamme.r, wit�­
of many others to correct its evil influence ; and hence, if out . .  changmg his 
several of such misdirected blows are given, the plate will ' posItIOn) ;  the result 
have upon it a great many more hammer marks, or " ham- I will be to curl up 
mer sinks " as they are sometimes termed, than are necessary. I the plate as denoted 
As a result, not only will the painter (in fine work) be given i by �he dotte� lines. 
extra trouble in stopping the hollows to make a smooth sur- I ThIs effect IS produced by two causes, the first of which 
face, but the following evil will result : Every blow struck is the shape of the hammer face, and the second is the 
by the hammer compresses and proportionately stiffens the direction in which the blows fall. Fig. 3 represents an 
small surface upon which it is delivered, and creates a local iron plate with one each of the blows, respectively shown 
tension u; on the surrounding metal. The misdirected blows in Fig. 2, at B and C, delivered upon it. Then, the in­
then cause a tension acting in oPPosItion to the effect of the dentation of the plate being denoted by the full line, the 

board ; so likewi�e the effect of a light hammer and a quick 
blow will be productive of indentations. Quick blows, 
therefore, are never employed, the weight of the hammer be­
ing proportioned to the size of the work. 

We next come to the straightening block, that is, the iron 
block upon which the iron plates are to rest (as shown upon 

Rig. I. 

tension caused to the surrounding iron will be indicated by an anvil) while being straightened. The size of this block 
the dotted lines. It will be noted that these dotted lines are should be about 12 x 18 inches, and say 12 inches deep, 
in each case longer on one side of the mark than on the which is large enough for the largest work, as will be per­
other, and the reason is that the effect is greater on LllIt side, ceived from the following considerations : It is necessary 
or rather in that direction, because the hammer does not fall that the plate should be solid on the block, directly beneath 
vertically upon the plate, but somewhat aslant. If the plate the part of its surface which is being hammered, otherwise 
shown .in Fig. 2 be turned up on edge so as to appear as in the effect of the blows will be entirely altered. If, for in­
Fig. 4, ;;he ,direction in which the hammer would travel stance, A, in Fig. 9, represents the straightening block, and 
when striking the blows at B (in Fig. 2) is denoted by the B, a plate resting there­
arrows, B, in Fig. 4. While if we turn up the same plate so , on, t h e  n the blows 
that its edge, D, in Fig. 2, will appear as the edge, D, in I struck upon the plate 

·Fig. Q, the direction of the blows shown at C, in Fig. 2, will i anywhere s a  v e  over 
be denoted by the arrows, B, in Fig. 5 ; so that both the the very edges of the 
shape of the hammer face and the direction of the blow con- anvil will have but l it­
jointly act to draw or bend the plate in the required db:)c- tIe effect, because of 

properly delivered ones ; and though the whole plate may be i tion. If we take a ball-faced hammer, the effect will be pro- the spring and rebound 

stiffened by the grosflo-,amoullt of blows yet there will be , duced as shown 
71r' () 

of the plate ; and the 

t d I I . . . ' in Fig 6 in LfZfl. . effect of the blow will be distributed over a large area of crea c oca tensIOns m varIOUS parts of the plate, rendering : . . , .

:7 ' 

. 
it very likely to spring or buckle out of truth again. If, for ' whICh the clr- the metal, tending to spring it rather than give it a perma-

example, we take a plate of iron and hammer it indiscrimi- de,A, represents nent set. If the blow is a quick one, it may indeed indent 

nately all over its surface, we shall find it . very difficult to the mark left by � the plate without having any straightening effect. On the 

straighten it afterwards, not only on account of the forego- a ball-face or /,,0 other hand, by stretching the skin on the upper side of the 

ing reasons, but for the additional and most important one pene hammer, plate, it will actually, under a succession of blows, become 

that the effect of the straightening blows will be less, on ac- �nd the div�rg- more bent. In fact, to use a straightening block, so large in 

count of the hammered surfaGe of the plate offering increased . mg dotted hnes proportion to the size of the plate that the latter cannot be 

resistance to the effects of each blow ; and after the plate is I show the effect adjusted so that the part of the plate struck lies solid on the 

straightened, there will exist in it conflicting strains, an · of the blow upon block, renders . all the principles ab?ve .explained . almost 

equilibrium of which holds the plate straight, but the weak- I the surrounding iron. B represents a blow delivered by the I valueless, an� IS a process of poundmg, III a promIscuous 

enl'n or of any o'f h' h '11 th d f 1 I same hammer which while falling traveled also in the I way, productIve of hammer marks, and altogether fatal to 
b '  W IC WI cause e prepon erance 0 t Ie I " , 

others to throw the plate out of straight ; for the effects of direction of the arrow, C, the direction effects of the blow the production of true work. In the method of manipula-

the blows cannot be permanent unless the whole body of the be�ng denoted by the dotted lines. tion here explained, every blow delivered is given with the 

iron is acted upon to an equal extent by the hammer. Sup-
object of liberating the strains which may exist in the plate, 

posc, for example, that we take a flat plate, and deliver upon 
holding it out of flat, or of drawing the plate so as to bring 

it a series of blows round about its center. The effect will 
into line with the general surface those parts which are not 

be to make it hollow on one sid e and rounding on the other, 
in lbe with the main body of the plate. J. R. 

the effect of th J blows being, not only to indent the plate in 
.. , • , .. 

the spots where they fell, but to carry the whole body of the Cologne Water as an Anresthetlc. 

Dr. Hugues reports in the Nice Medical several cases of 

middle out of true ; because, the area of the iron being in­
creased by the stretching effect of the blows, the center 
leaves the straight line to accommodate the increased area. 
Thus, if we mark off a square foot in the middle of a plate, 
and hammer it so as to stretch it and increase its 'trea t inch 
each way, the form of the plate must alter to suit this added 
area, and the form of a dish or curve is the only one it can 
assume. If, however, the outside metal is al80 stretched to 
the necessary degree, the plate may be made flat. The skill­
ful workman takes advantage of the stretching of the plate ; 
and so soon as he has ascertained where the plate is out of 
true, he sets to work to stretch it so as to draw the crooked 
placed straight, taking care that the shape and weight of the 
hammer and the weight of the blows delivered shall bear a 
proper relation to the thickness of the plate and the material 
of which it is composp-d. If it is of consequence that the 
finished work 
shall bear no F� 3, 
marks of the r------�---------, 
hammering, as 
in the case of en· 
gravers' plates 
a fiat-faced hnm-
m e r  i s  e m ·  
ployed ; but for 
other work, the 
shapes, as well '-� ______________ ---J 

as the weigtts, of tl1e hammers vary. The hammer shown in 
Fig. 1 is called a " long crossface :" " long " because it is in­
tended to be used in both hands as a sledge, and is provided 
with a long handle (being used for heavy work) and " cross­
face" because the length of the face on one end stands cross­
wise with the length of the face at the other. This hammer 
causes the metal to rise or lift in front of it, the direction in 
which the rise takes place depending upon the direction in 
which the length of the hammer face strikes the plate. Sup­
pose, for example, that we strike the blows shown at the 

We next come to the twist hammer, shown in Fig. 7 III 
perspective, and in Fig. 7' in front view. This is a hand 
hammer with the two faces standing parallel to each other, 
but diagonal to the body of the hammer ; so that, by turning 
the handle in the hand, the direction of the hammer marks 
will be reversed. Suppose, for 
example, that in Fig. 8 the out­
lines represent a plate ; the lines 
slanting one way, as at A, will 
represent hammer marks made 
with one face, and those slanting 
the other way, as at B, are marks 
made by the other face of the 
hammer, the direction or line in 
which the hammer fell being the 
same in both cases. By very 
little moving of the position of 
the hammer handle, then, and by 
turning the hammer as required, 
the workman can place the ham-

amesthesia produced by the inhalation of the odor of Cologne 
water. A young person suffering with tuberculous men­
ingitis was, during a period of excitation when injections of 
morphine and chloral had not produced the desired effect, 
brought into a sound sleep within seven minutes after a 
handkerchief saturated with the Cologne had been 
placed over the nostrils. The sleep lasted about an hour, 
and the pulse remained at 75. There was no period of ex­
citement, and the amesthesia, without being complete, was 
very marked. Dr. Hugues has tried no new experiments of 
his own on the subject, but propounds the theory that a kind 
of hypnotic action takes place on the olfactory nerves analo­
gous to that produced by brilliant objects (when intensely re­
garded) on the optic nerves. The journal whence we extract 
the above thinks that the amesthesia is more likely produced 
by the essences entering into the Cologne, or possibly it may 
be due to their combination. In any event, the matter seems 
to be worth some further investigation. 

----_. --..... , ....... , ..... ------
Health of" EHlploYHlents. 

The following instructive table was prepared by direction 
of the Massachusetts Legislature, by which it appears that the 
average age of 

Years. Years. 
Gentlemen is . . . .  . . . . . . . . .  . . . . . .  68 Masons . . . . . . . . . . . . . . . .  . . . . . . . . .  48 
Judges . . . . . . . . . . . . . . . . . . . . . . . . .  65 Traders . . . . . . . . . . . . . . . . . . . . . . . . 46 
Farmers . . . .  . . . . . . . . . . . . . . .  . . . . .  64 Tailors . . . . . . . . . . . . . .  . . .. . . . . .  . .  . .  44 
Bank Officers . . . . . .  . . . . . . . . .  . . . .  64 Jewel ers . . . .  . . . . . . . . . . . . . . . . . .  . .  44 
Coopers . . . . .  . . . . . . . . . . .  . . . . . . . . 58 Manufacturers . . . . . . . . . . . .  . . . . .  43 
Public Officers . . . . . . . . . . . . . . .  . . .  57 Bakers . . . . . . . . . . . . . . . . . . . . . .  . . 43 
Clergymen . .  . . .  . . . . . . . . . . . .  . . . .  56 Painters . . . . . . .  . . . . . . . . . . . . . . . . .  ·43 
Shipwrights . . . . . . . . . . . . . . . . . . . . . . 55 Shoemakers . . . . . . . . . . . . . . . . . . . . . .  43 

mer marks in any necessary direction, as shown by the Hatters . . . . . . . . . . . . . .  . . . . . . . . .  54 Mechanics . . . . . . . . . . . . . . . . . . . . . . . 43 
remaining marks in Fig. 8, without requiring to change his Lawyers . . . . . . . . . . . . . . . . . . . . . . 54 Editors . . . . . . . . . . . . . . .  . . . . . . . . .  40 

Ropemakers . . . . . .  . . . . . . . . . . . . . . .  54 Musicians . . . . . . . . . . . . .  . . . . . . . .  39 
position. In referring to the hammer marks, as above, it is Blacksmiths . .

.
. . . . . . . . . . . . . . . . . 51 Printers . . . . . . . . . . . . . . . . . . . . . . . 38 

Merchants . . . . . . .  . . . . . . . . . . .  . . .  . .  51 Machinists . . .  . . . . . . . . . .  . . . . . . . .  36 
not to be supposed that the hammer indents the work, pro- Calico Printers . . . . . . . . . . . . . . . . . 51 Teachers . . . . . . . . . . . . . . . . . . . . .  34 
ducing " hammer sinks :" the term marks being intended to Physicians . . . . . . . . . . . . . . . . . . . . .  51 Clerks . .

. 
. . . . . . . .  . . . .  . . . . . .  . .  34 

represent the surface of the metal which received the direct �����t:rB : : : : : : . : : : : : : : : : : ·. : : : :  � I Operatives .
. . . .

.
. .

.
. . . . . . • . . . . . .  

32 

impact from the hammer face. .. , • , .. 
In addition to the shape of the hammer and the direction Reaching the North Pole. 

of the blows, there is to be considered the weight of the Mr. J. H. Stevens, of Dayton, Ohio, writes to us to sug-
hammer and the velocity at which it travels ; and in this con- gest the use of balloons, to be carried as far north as possible 
nection the following remarks may be made : The effect of in sledges containing compressed gas, the gas being then 
a quick blow is to cause indentations or hammer sinks, be- utilized to inflate the balloons, which are then to be started 
cause the speed of the hammer is of as much importance as with wife ropes attached. 'He thinks that a series of balloons 
its weight. A heavy body traveling slowly may represent could be started from the highest latitude, say 810 N. , so as 
the same amount of stored-up energy as that of a lighter one to pass over any intervening ice, and that communication 
traveling at a greater velocity ; but the effect df the impact could be kept up between the sledges or the ships and the 
with another body will be quite different. Thus, to use a balloons till the object was achieved. The details of the plan, 
familiar example, a tallow candle fired from a gun will pass I which he gives with great minuteness, are too long for inser­
through an inch board, making a hole clear through the tion in our columns. 
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THE TRIAL OF THE HUNDRED·TON GUN. 

The lOO-ton gun, built by Sir William Armstrong for the 
Italian Government, was, as we have already noted, trans­
ported to Spezzia, Italy, and there was fired fifty times, this 
being the proof test called for by the contract with the 
maker. The results of the trials show that, with a projec­
tile weighing 1,997 '6 Ibs. , and charges of powder varying 
between 299 '0 and 373 '5, the pressures at the bottom of the 
bore ranged between 16 and 21 '4 tons per square inch. The 
velocities obtained were between 1,337'6 and 1,504 feet per 
second. 

The four targets, against which the shots were directed, 
varied both in general construction and in the nature of the 
plates with which they were covered. Target No. 1 was 

Fig. 1. 

J titutifit �mttitau. 
pended centrally between the wires of the inlet. This gate 
the rat can easily push aside, so as to gain access to the in­
terior; but he cannot return, because the gate at once swings 
back into place. The bait is placed in the upper compart­
ment, and thither the rat makes his way. As soon as it 
dawns upon him that he is caged, he loses his presence of 
mind ; and in his desire to depart, he dives into the first 
opening that presents itself. That opening is in the parti­
tion, and it leads him into the lower compartment. He can­
not return, because the aperture encloses another frame, 
which is surrounded by converging sharp wires. There he 
stays, and by his presence deludes his friends into the belief 
that everything is all right, and that they can step right in 
and carry off the bait. When they try to do it, they join 

[MARCH 1 0, 1 877. 
into the storeroom, where lamp chimneys, tumblers, plates, 
globes, etc. , were subjected to a test by throwing them care­
lessly around the floor, driving nails into boards with a lamp 
chimney, and pitching the plates 15 or 20 feet on a hard floor. 
One small plate was thrown into the air about 25 feet and 
allowed to fall upon a brick floor, without breaking. Lamp 
chimneys were placed on lamps and heated, and cold water 
was sprinkled upon them, but these severe tests did not affect 
the ware in the least. The works employ about 150 person s ,  
mostly boys and girls, and turn out about 1, 000 dozen lamp 
chimneys daily. -Tribune. 

.. ' . 1 " 
NEW MANUFACTURE OF RUBBER ARTICLES. 

Mr. Charles 

Fig. 2. 
E. Longden, of Naugatuck, Com: . ,  has pat· 

ented through 
t h e  Scientific 
American Pat­
ent Agency (Jan­
uary 2, 1877), a 
new process and 
apparatus f o r  
forming rubber 
articles, wbich 
consists in dis­
solving the india 
rubber in naph· 
tha or other suit· 
able sol vent, and 
d i p p i n g t h e  
moulds or forms 
upon which the 
articles are vul­
canized into the 
solution of rub· 
bel' a [ umber of 
times, allowing 
sufficient time 
after each dip-

composed of two 
plates of forged 
soft steel from 
the C r e u z o t 
foundry. Their 
dimensions were 
32 '8 inches long 
by 56 '5 broad by 
2 1 ' 8 i n c h e s  
thick. They were 
backed by two 
layers of wood 
measuring 25 '1 
inches in thick­
ness, and sup­
ported by a 
h e a v y i r o n  
framework that 
rested at an 
acute angle on 
the earth. In 
target No. 2, 
there was the 
s a m e general 
c o n  s t I'u c tion, 
with the excep­

THE TARGETS FOR THE TRIAL OF THE HUNDRED·TON GUN. ping for the 
naphtha to evap­

tion, however, that the plates were - of forged iron, partly of 
English and partly of French manufacture. Target No. 3 
had two plates of iron, separated by wood on its upper half. 
The outer plate was 1 1 '8 inches, and the inner one 9 '9 inches, 
in thickness. The lower half of the target had an outer plate 
of 9 '9 inches backed by a hard cast iron plate 14'8 inches 
thick. The wooden portions were the same as those already 
described. Target No. 4 closely resembled No. 3, so that it 
will be seen that all were constructed with a thickness of 
21 '8 inches of metal, besides sufficient wooden backing to ag­
gregate a total thickness of about 51 inches. 

The firing ground was located in a ravine near the coast, 
where a butt was erected of sandbags and gabions filled 
with earth. The cost of targets and earthwork was about 
$125,000, each armor plate being worth about $4,000. The 
effects of the shot-to enter into the detailed consideration 
of which here would occupy too much space-fully realized 
all anticipation. The terrible destructiveness of the enor­
mous projectile is, besides, well exhibited in the annexed en­
gravings representing one of the targets before (Fig. 1) and 
after (Fig. 2) being struck. Although the projectile failed 
to traverse entirely the steel plate, it was considered to have 
dealt the armor a shock which would have irremediably 
damaged the same had the plating been upon a vessel. 

As might be expected, the tidings of these results have 
created considerable excitement in England, as they show 
that such vessels as the Inflexible, hitherto deemed impreg­
nable to modern artillery, are no longer so. The British Ad­
miralty has already ordered the construction of several plates 
24 inches thick, or some three inches thicker than those used 
at Spezzia. Plans for a still larger gun are also under con­
sideration ; and the London Times announces the speedy con­
struction of a 200-ton Fraser gun, capable of throwing a 
3,995 lb. shot. 

.. ' . 1  .. 
A SELF·SETTING RAT TRAP. 

The annexed engraving represents a very ingenious rat 
trap, simply constructed in a manner calculated to allay the 

suspicions of the wisest rat, as, after catching its victims, it 
displays them so that they serve as decoys for others. It 
consists of a drum-shaped cage of wire divided by a hori· 
zontal partition into two compartments. In the head there 
is a square hole into which is secured, by buttons, a frame 
carrying a number of downwardly projecting wires. In 
bearings in this frame is also a shaft, having upon it two di­
verging rows of wires, which form a swinging gate, sus-

him. After a sufficient number of rats are collected, they 
may be removed by taking out the wire frames. Their sub­
sequent disposal may be left to the consideration of a Scotch 
terrier. 

Patented through the Scientific American Patent Agency, 
December 5, 1876. For further particulars relative to sale 
of State and county rights, etc. , address the proprietors and 
manufacturers, J. T. Wilhide & Brother, York Road, Carroll 
county, Md. 

----------__ • __ bl •• �I� ...... -----------
More Blue Glass Skeptics. 

Mr. Thomas Gaffield, of Boston, who for very many years 
has given much attention to the action of sunlight on glass, 
and the action of colored glass upon transmitted 5unli" ht, 
makes the following statements, which would be damaging 
to the nonsensical blue glass theory of Pleasonton if that 
statement had any foundation to rest upon. Mr. Gaffield 
says : " The poorest kinds of colorless glass, and even those 
kinds which have been changed to a yellowish or purple 
tinge by exposure of years to sunlight, will transmit a much 
larger amount of the chemical rays than the most actinic of 
the really colored glasses, the blue and violet. " He adds 
that, in a series of photometrical experiments made by Pro­
fessor Stimpson and himself in 1867, they fou:ld purple or 
violet glass to cut off about 90 per cent. of the light rays ; 
and he estimates that the same glass transmits from 20 to 30 
per cent. less chemical influence than any colorless glass. 

It has been suggested to us, by a skeptic in patent blue 
glass science. that it is difficult to perceive how the blue 
violet rays, which were already in the sunlight before it was 
filtered by the glass, can be augmented in their influence by 
such filtration. If they are thus augmented, as is claimed, 
then it logically follows that the present compound of sun­
light is a very inferior production, in which certain ingredi­
ents serve to diminish the value of the others, and that the 
Creator has blundered badly in its manufacture. 

Hard Tllnes Cor Iron_orkers in Gerlllany. 

In Krupp's works there were 12, 100 hands employed in the 
spring of 1875 ; in September, 1876, there were 9, 000. The 
wages for 12 hours were $1 ; now they are 80 cents. In the 
works of Horde in 1875, 2 , 800 men were employed; who 
worked six double shifts every week ; in 1tl76 there were 
1, 500 men working five double shifts. The Gute-Hoffnung­
Hutte, at Oberhausen, employed in March, 1873, 7, 175 ; in 
October, 1874, 5, 876 ; in January, 1876, 4, 142 hands. In the 
Bochum Steel works 4, 600 men were employed in 1873, 
while in the first two months of 1876 the number was 2,250 . 

.. I Gl I " 
Kelllarkable Glass_are. 

A number of prominent citizens of New York and 
Brooklyn, including William Cullen Bryant, Erastus Brooks, 
Chief Engineer Nevins, Secretary Edward A. Kollmeyer, of 
the Brooklyn Fire Department, and others, paid a visit on 
Tuesday to the La Bastie Glass Works of South Brooklyn to 
witness the manufacture of glassware under the process 
patented by M. de la Bastie, of Paris, in 1875. This pro­
cess seems to differ from the manufacture of other glassware 
only in the component parts of material used, as oxide of 
lead, soda ash, acid, broken glass, sand, etc. After the ware 
has passed from the workmen's hands it undergoes the an­
nealing process by being thrown into a bath of tallow. The 
visitors were conducted through the works and the process 
of manufacture was explained. They were then conducted 

orate more or less. When the mould or form becomes suf­
ficiently coated with rubber, the articles are all owed to dry 
on the mould, and are afterwards vulcanized in the ordinary 
way. 

The apparatus used is representtOd in the annexed engrav· 
ing, C being the vat for containing a solution of rubber or 
other vulcanizable substance. F is a movable frame, that is 
capable of sliding vertically through the table, E. A sup­
port, B, rests upon the frame, F, and has the socket, a, at· 
tached to its under side. In the socket, a, the moulds, 
A. are placed, 80 that the moulds project downwards into 
the rubber solution. The frame, F, is raised or lowered by 
means of the windlass, G, which is arranged in the frame of 
the table. A cord, b, running from the said windlass over 
the pulley, e, attached to the under surface of the table, is 
connected with a crossbar, d, in the lower part of the frame. 
F. D is a reservoir for containing a supply of the rubber 
solution, which is delivered through the pipe, e, to the vat, 
C, as the rubber solution in the vat becomes exhausted by 
dipping the moulds. The moulds or forms, A, are made 
from glass. They are first dipped, then raised out of the 
said solution and allowed to stand for a short time ; and if 
the coating is not of the required thickness, the operation is 
repeated. After removal the forms are placed in a vulcan­
izer, and the rubber is vulcanized in the usual way. 

The advantages claimed for this method of working rub­
ber are that articles are seamless, and have a finished exterior 
and interior surface. They can also be made much more 
rapidly than by the ordinary process. The glass form per­
mits of readily removing the rubber after it is vulcan­
ized, and it gives the surface of the rubber, which is in 
cC)ntact with the glass during the process of vulcanizing, a 

II I 

L _ _ _  _ 

smooth and finished appearance. A further advantage con­
sists in dispensing with moulds for the outside of the article. 

• • • 1 .. 
CRAB ORCHARD SALTS contain lime, magnesia, potash, 

soda, sulphuric acid, and a trace of hydrochloric, carbonic, 
and silicic acids. 

© 1877 SCIENTIFIC AMERICAN, INC.



MARCH 1 0, 1 877.] 
INDUSTRIAL BARBARIANS. 

Dr. Harmand, a French traveler who has recently ex­
plored a large portion of Cambodia, in Further India, de­
scribes in his narrative a curious tribe of people known as 
the Kouys. The name Kouy itself is an interrogatory, mean­
ing, in the native language, "Wha\ is it ?" A curious, though 
of course accidental, coincidence will be noted between the 
sound of the name and the Latin interrogation Quis ? Of this 
tribe there are several sub-tribes, known, strangely enough, 
by the names of the peculiar industries which form their re­
spective specialties. Thus there are the palm-sugar Kouya, 
the elephant - hunting 
Kouys, the paddy-gath­
ering Konys, and many 
others, besides the iron­
making Kouys, whose 
primitive foundry is 
illustrated herewith. 
There is an odd analo­
gy of this industrial 
division of the barbar­
ous people to the sepa­
ration of the Dutch and 
English into guilds, 
each pursuing its pecu­
liar craft. 

In the nati vll smelt­
ing furnace there is a 
rectangular hearth up­
on which the ore is 
piled in layers, alter­
nating with charcoal. 
To serve as tweers, 
twenty-six clay tubes, 
spread in a mn-shape, 
are inserted in the walls 
and led under the 
charge. Outside the 
masonry these tubes 
are prolonged by bam­
boo pipes in like num­
ber, which connect with 
the bellows. These last 
consist of deer skins 
fastened tightly down 
at their edges. To the 
middle, a rope is at-
tached and led to a bent 
lever. By raising this lever. the workman pulls up the mid­
dle of the hide, thus drawing in the air through the fur­
naces. The draft produced in one direction is now forced 
back through the charge in the opposite way by the smith 
pressing the deer skin down with his foot. As shown, there 
are two bellows which, working alternately, keep up a con­
stant blast. There are no valves, and the air of course en­
ters and leaves by the same orifices. So hot a fire is produced 
by these primitive means that the workmen are compelled to 
use bamboo screens to shield them from the heat. On each 
side of the furnace are apertures, whence the scorioo con­
stantly escape. The furnace is kept in operation but for one 
day ; for by the end of that time it is completely burned out, 
so that next morning the barbarian ironmaster begins his 
day's work by building a new plant. The iron produced is 
said to be of fair quality. 

, -=---: .�lLo .... 
��----------------------

1tituf if i t  �mtri tau. 
Prices oC Wool. I cident, as it affords a very easy reclini;g position, and keeps 

The average prices for domestic fleece wool in the United the sufferer with his head and limbs in their natural relative 
States from 1824 to 1861 were for fine 53 3-10 cents, for positions. 
medium 42 4-10 cents, and for coarse 34 5-10 cents per pound. 
The average for the four years, from 1861 to 1866, during 
the war, were : for fine 75 6-10 cents, for medium 74 cents, 
and for course 70 7-10 cents. In 1864 and 1865 fine and 
medium wool sold for $1. 15 a pound, and even coarse wool 
sometimes sold for $1 a pound. The average prices for 
eleven years, from 1866 to 1876 inclusive, were : for fine 55 
cents, for medium 53 cents, and for coarse 48 cents. The 

A KOUY SMELTING FURNACE, 

prices in October, 1876, were : for fine 45 cents, medium 40 
cents, coarse 33 cents a pound ; and the average for the year 
was for fine 44! cents, for medium 44 cents, and for coarse 
36! cents.-Philadelphia Ledger. 

" ' . 1 . 
A NEW AMBULANCE. 

Our illustration clearly shows the construction of what 
seems to be a very convenient device by which a wounded 
or otherwise invalid person may be carried on the back of a 
comrade or porter. It will be seen that the weight of the 
burden is equally distributed over the back of the carrier, so 
that the whole is borne without undue fatigue. The inven­
tion has been used in Turkey during the recent civil war, 
and was found to be handy and easily constructed. It is, 
moreover, light and portable when not in use ; and it might 
be employed in place of the common stretcher in cases of ac-

Japanese Fans. 

The Hiogo News gives the following interesting informa­
tion regarding the manufacture of Japanese fans. Every one 
has doubtless remarked the exceeding neatness displayed in 
their workmanship, and also has probably wondered how 
such carefully made articles even as the commoner kinds of 
paper fan can be imported to this country and sold at re-

tail for five cents each. 
Like many other man­

ufactures, the principle 
of division of labor is 
carried out a long way 
by this bmnch of in­
dustry. The bamboo 
ribs of the fans are 
made by private people 
in their own houses, 
and combination of 
the various notches cut 
in the lower part is left 
to one of the finishing 
workmen, who forms 
the various patterns of 
the handles according 
to plans prepared by 
the designer. In like 
manner the designer 
gives out to the en­
gravers the patterns 
that his experience 
thinks will be saiable 
for the season next en­
suing ; and when the 
different blocks have 
been cut, it still rests 
with him to say what 
colors are to be used 
for each part of the 
design, and what dif­
ferent sheets are to be 
used for the opposite 
sides of each fan. In 
fact, according to our 
informant, this official 

holds, if not the best paid, at any rate the most important posi­
tion on the staff-in-ordinary. When the printed sheets which 
are to form the two sides of the fans have been handed over to 
the workman, in company with the sets of bamboo slips 
which are to form the ribs, his first job is to fold the two 
sheets which are to form the fan, so that they will retain the 
crease. This is done by putting them between two pieces of 
heavily oiled paper, which are properly creased. The four 
are then folded up together and placed under pressure. 
When sufficient time has elapsed, the sheets are taken out and 
the moulds used again, the released sheets being packed up 
for at least twenty-four hours in their folds. The next pro­
cess is to take the ribs (which are temporarily arranged in 
order on a wire) and set them into their places on one of the 
sheets after it has been spread out on a block and pasted. A 
dash of paste then gives the woodwork adhesive powers, and 

CONVEYING THE WOUNDED FROM A TURKISH BATTLE FIELD. 
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[F'or the Scientific American.] Flyaway was headed for the shore ; and it seemed to the 

A DAY'S ICE YACHTING ON THE HUDSON. writer as if she were going to run into the stone embankments 
By invitation of Commodore Irving Grinnell, of the New of the railroad ; but by a dexterous turn she was spun half 

IIamburgh Ice Yacht Club, the writer spent Monday, Febru· around and stopped. 
ary 19, in the interesting sport of ice yachting on the Hudson, Mr. Grinnell and the writer then embarked on board the 
at New Hamburgh, 65 miles up the river. Mr. Grinnell and Whiff, the beautifully finished yacht which attracted so 
the writer prepared for the cold by donning warm overcoats much attention at the Centennial Exhibition. The wind be· 
and gloves, and protecting the feet and lower part of the legs ing somewhat more steady, some fine spurts were made ; and 
from the wind by placing thick knit stocking legs over the with a ten mile breeze, the swift craft m ade successively, 7f 
junction of pants and shoes and under the indispensable mile in 45 seconds, 1 mile in 70 seconds, and finally 1 mile in 
" arctics. " Whcn ready, they proceeded from the house 69 seconds, the latter being at the rate of 52* miles per hour. 
down to the river through the grounds, noting beforc start· The Whiff in the afternoon won a 12 mile race, to WhICh 
ing that the thennomcter was in the vicinity of the freezing about six miles should be added for tacking, in thirty.three 
point. There was a slight breeze, which soon freshened up, minuteSfltherc being two other contestants, the winner com· 
and the ice was in good condition, the morning's sun lIav. ing in a minute ahead. 
ing as yet had but little effect on it. A safe course could be As results of this day's yachting, the writer found that his 
had for about two and a half miles from just above the New face was burnt somewhat by the wind, that the muscles of 
Hamburgh dock, up the river. With some misgIvings, the the upper part of the body were somewhat sore from the 
writer lay down on the narrow deck of the Flyaway ; and I straining In !:IOlding on to the y�cht, and that, as he dropped 
with thc commodore at the lIelm the yacht was soon flying off to sleep, Ice was all around hIm, and he seemed to hear the 
across the river. Flying expresses it ; the sensation is like cmnch of the skates, and to be spinning around ad infinitum. 

nothing else, and it IS very pleasing, though at first one feels [Those of our readers who desirc to construct ice boats on 
like b olding on very tight, naturally expecting to be shot out the most approved plans will find the full working drawings 
on the glossy surface every time the dll'ection of the craft is of the IVhiff in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
reversed. This turnIng around, with the speed abating but 63. .Every detail, including runners, framing, rudder, sails, 
a little, is a queer sensation. The yacht IS steered so as to and riggll(lg, is given to scale, with full partIculars. We 
spin around inside of her own length, or a little over, the believe that no pUblIcation of the actual plans for building 
skates scraping sideways along the ice, and the adhesion be- fast ice boats was ever made until those given last year, In 
ing such that she docs not, as would naturally be expected, our SUPPLEMEN'f No. 1 ,  appeared. The two sets of plans 
slide sideways for some distance over the ice before getting on (SUl'PLEMENTS No. 1 and No. 63) cover the subject very 
her course again, but makes a perfcctly circular track around. fully ; and as a result, the adoption and general use in all 
There were some eight or ten yachts sailing to and fro, tack· cold climates of the American forms of icc yachts may be 
ing here and there on the ICC ; and oceasionally two or three expected. From Norway, Sweden, Russia, Germany, and 
coming up the river together for a friendly tl'lal, made fine Canada, many copies of these Ice boat plans have already 
pictures with thc ic�·bound river stretchIng down, the Tanz· been ordered. -EDs. ] 
kammer bluff to the left, With the grand old Storm King III . . . , .  
the distance. NEW YORK ACADEMY OF SCIENCES. 

The craft Flyaway has an extreme length of 25 feet from The chemical section of the Academy held their regular 
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or burner, and having electric wires attached. On hoating 
the oil to 850, and sending a spark through the vapors, an ex· 
plosion took place which blew out the cork with a loud reo 
port, showing that oil , which has been considered safe, gives 
out explosive vapor at ordinary summer heat. 

DEVICES FOR SECURING PRESSURE IN FILTRATION 

was thc subject of a paper by Professor C. A. Seeley. He 
obtains the pressure on thc principle of an aspirator, two 
bottles being employed and the water allowed to flow from 
one to the other. 

This meeting was largely attended, a number of ladics be· 
ing present, as is usually the case when the meetings are held 
at the School of Mines. Nor are we surprised at this, for 
Dr. Chandler's museum of chemical curiosities IS always 
open to the inspection of thc visitors, and recently this col· 
lection has received several important additions from the 
Centennial Exhibition. Among the finest of these is Bayer 
& Co. 's complete set of coal tar colors, both anilinc and 
alizarine, with the intermediate products, each spccimen be· 
ing elegantly mounted with distinct gilt labels bearing the 
English and German name, and in many cascs also the 
chemical fonnula. They are also numbered to indicate the 
order of manufacture ; thus, Nos. 1 to 4 are coal, German, 
English, Scotch, and American ; 5,  coal tar ; 6 ,  benzol ; 7, 
nitrobenzol ; 8 aniline oil ; 9, diamond fuchsine in large crys· 
tals ; 10, SIlk dyed with fuchsine ; and so on through each of 
the principal colors. Then came the rarer homologues of 
the benzol series, toluol, nitro and benitro toluol, chloride of 
benzyle ; cumol, xylol, and toluidin ;  then naphthalin, nitro· 
naphthalin, and napthylamine, muriate of aniline, a full set 
of methyl violets (tcn in number), IOdides of ethyl and 
methyl, wood tar, phenol (carbolic acid), rosolic acid, picric 
acid, and corallin. In the alizarine section, the same order 
IS observed, coal, coal tar, anthracene (crude and pure), bi· 
bron::.anthracene, anthraquinone, sulphanthraquinolllc aCId, 
alizarate of sodium, and alizarine of seven different kinds, 
with speCImens of cottons printed with them. Dr. Chandler 
has been particularly fortunate m securmg to our city this 
beautIful and instructive exhibit, WhICh he kindly places 
where all may see It free of charge. 

• t . . ... 
American Fire Arms for the Turks. 

the end of her boom to the tip of her bowsprit ; she is built monthly meeting at the School of Mmes, ColumbIa College, 
very narrow, in more of a bO'1t form than most Ice yachts, on Monday evening, February 12. The first paper of the 
the side timbers running past the mast and curving in to the 

I 
evening was by Professor C. F. Chandler, Ph. D. , on the 

bowsprit as in form of a sailboat ; she IS sloop rigged, and COMPOSITION OF PETROLEUM AND THE PROPER S'l'ANDARD 
carrics 342 square feet of canvas. When, from the number OF SAFETY. The Providence Tool Company IS at present filling the 
of times the yacht had been up and down the river, zigzag. Professor Chandler stated that, although petroleum had I �argest cont:act for arms ever given t� � private �rmory. It 
ging here and there, the writer judged that he had been fully been known for centuries, It had only recently come into IS makmg SIX hundred thousand MartIlll.Henry nfles fer the 
an hour on the Ice, his watch recorded but 15 minutes. It general use for Illumination, for the reason that suitable Turkish Government. At the close of last year there had 
is fast living ; more impressions are received, and more lamps had been wanting. Lamp chimneys were invented been about one half of these rifles made and delivered. Rc· 
cvents take place in a given space of time, than under any about the begmnmg of the present century, previous to which cently the Turkish Government has been very urgent for the 
other conditions. Onc minute the boat was at New Ham· time there had been only smoky lamps such as are found rapid fulfilment of the contract, and the works for some 
burgh, and in another, before the observatIOn was noted, at PompeIi. The mventor of lamp chimneys had done a great tIme have been turnmg out these anns at the enormous rate 
she was a mile up the nver. TIme IS constant, but dIstance deal for CIvIlIzation, by making it possible to read at lllght. of one thousand per day. 
loses its ordinary relations to It In 1856, the manufacture of oil from Boghcad coal was be· ----.-------------.. 

Fire at the St. Louis Bridge. Strange to say. from the slight jarring produced by the gun, and in a short time coal oil, or kerosene, had come Into 
runners on the lCe way, those who are new to the sport feel extenSIVe use. Lamps had becn deviscd for burlllng thIS A destructive fire took place a few days ago in St. Louis, 
a sensation much like that felt on the approach of seasick coal 011, and proved suitable for burnmg petroleum. A com. Mo . •  among somc shanties and frame buildings at the east 
ness ; and !t has cven happened that persons have becn veri. pany was organized to collect the petroleum, WhICh was end of the great bridge. A stiff breeze was blowing at the 
tably seasick. The rearing, which frequently occurs, does soaked up by blankets from the sUl'face ot pools of water. time, and the fire spread so rapidly that it was some hours 
its sha':e in causing thIS feelmg, as does the quick spInning The speaker then described the boring of the first well by before It could be checked, and by that time 1 , 000 feet of the 
around before described. This rearing usually happens with Colonel Drake, the subsequent excitement, the quantIty of approach to the brIdge was rendered impassable, and It IS 
a strong wind, and generally when the yacht is on a curve oil produced, and other Incidents connected wIth It. The likely to remain so for some time. The skeleton of the ap· 
just after going about, and results In the windward runner 011, he said, usually comes from Devoman rocks, WhICh are proach remains, all the woodwork having been destroyed. 
rising somc two or threc or even four feet above the surface much older than the carbomferous or coal measures. Petro The damage to the bndge IS estimated at $125, 000 . 

.. . . . .. of the ice, the rest of the frame, and consequently the deck, leum contains about 85 per 'cent of carbon to 15 per cent of Fruit TI'ees. 
rising in proportion, so that the uninitIated voyager naturally hydrogen. It conSIsts of a series of hydrocarbons of the sim· It is a good practice to wash thc trunk and main branches expects a capsizc, the yacht running for a few seconds en plest kmd known as thc marsh gas or paraffin series, C:H" of fruit trees with lime wash, If the white color is not tirely on the leeward and rudder skates. The voyagers C.H" etc. , or of the general formula C H2n + 2 The oils 
sailed with the wind abeam or from the west, the river's of Italy do not contain any of the lIghter OIls, which have 
course at New Hamb:lrgh running about a point east of north ; already evaporated. In Pennsylvallla, the rocks are Impel" 
and the boat usually made a tack and a half in a mile of VIOUS, and evaporatIOn was consequently Impossible. 
straight course, keeping, as is always the case in ice yacht In California, where the oil is  more plentIful on the surface, 
sailing, the sails flat aft, and steering so that the pennant at there is but little beneath, as it has all run away or evaporated. 
the masthead flew in a line with the gaff. When put directly There is another series of hydrocarbons called olefines, of 
before the wind to slow up, the pennant still flew aft, until the general formula Cn H 2n, but these do not occur to any 
thc yacht's speed dropped down to that of the wind, the can· considerable extent in American petroleum. They are dis· 
vas shivering as if in the eyc of the latter. At this dimin tinguished from the paraffin or marsh gas series by the fact 
ished speed the yacht can be easily stopped by being spun that they are attacked by SUlphuric acid and converted into 
around and brought head on to the wind. This is the method alcohol, so that the manufacture of alcohol from Illuminating 
most gcnerally adopted in heavy winds, instead of luffing up I gas is a possibility. Alcohol was exhIbited at the Paris Ex 
in the usual way from a beam wind. The vessel is anchored hibition made in that way. There IS some doubt at present 
by placing the rudder at right angles to the keel, and lower· whether the white solId which we call paraffin belongs to 
ing the jib. the paraffin or the olefine series ; probably there are s ome of 

In ordinary salling, a vessel would be at her greatest speed each series. There IS another series of hydrocarbons known 
before the wind ; whilc in ice yachting it is just the con· as the aromatic series, benzol C.H., etc. , whieh IS found III 
trary. Curiously, when sailing at a grcat speed with the Rangoon tar, but not in our petroleum. When benzol IS 
wind abeam, or three quarters free, the yacht travels so much treated with nitric aCId, it IS converted Illto artificial oil of 
faster than the wind that the latter seems to blow from ahead. bitter almonds. Dr. Chandler thought he had noticed this 
In bcating to the windward, an ice yacht is pointed more I odor III treating pctroleum with nitric acid. After a 
closely, and her speed is about the same as that of the wind. digreSSIOn on artIficial alIzarine, the speaker described the �n ic� yacht attains h:l' .greatest spe�d whe

.
n runnin� in a 

I 
method ?f refining petroleum by frac�ional dIstillation, the 

dIrectIOn somewhat SImIlar to that m WhICh the wmd IS destructIOn of coloring matter and gummy substances by suI. 
blowing, making long legs to the leeward, or, as ice yachts· 1 phuric acid, and washing WIth soda, to remove traces of the 
men say, she " beats to the leew'1rd. " The resultant wllld 'I acid. Slugge acid is the name given to the aCId after It has 
strikes her on the bows ; and on changing from one leg to , been in contact with the oil, and It IS from this aCid that we 
another, instead of " Fbing," she goes mto stays, with the 

I 
derive the foul odors wafted to this city from Long Island 

wind, as before stated, apparently ahead. CIty by every easterly breeze, ThIS aCId is used in the man· 
A ice boat makes a good deal of noise, though It IS not ufacture of fertilIzers In regard to testing safe and danger· 

noticed much by the smlors. However, when standing on I ous oil, Dr. Chandler showed some interestlllg expenmcnts. 
the ice and watching them, the " roar " of the skates can be Somt oil was placed in an open tester and gradually heated 
heard over a mile away. The Flyaway, with Mr. Grinnell I on a water bath with a thennomcter It was found to flash, 
and the wnter on board, partiCipated m the morning in a I or give off combusti ble vapors, at 1100 Fahr. : and it burned 
scrub race with seven other yachts ; but no fast time was at 118°, bemg what IS called very safe oil. He then placed 
made, the wind being fickle. The winning yacht made the l some of this same 011 III a closed vessel resem bllllg a metal 
. Ix miles sailed in some 20 IIllnutes. About midday, thc lamp. but r rovided WIth a cork lUstead ot the common bead 

agreeable. a little soot can be put in to neutralize thc glare. 
The wash destroys the eggs of insects and the germs of 
fungi. and keeps the bark free to swell as the cells grow. 
Where the white scale abounds on the bark the branches 
may be painted with linsced oil. It is a sure cure, and really 
seems to make the tree more healthy and vigorous than it 
would be without the wash. 

.. 4 ' 1  .. 
A N evv Anresthetic. 

A new amesthetic has been described by M. Rabuteau be· 
fore the Academy of SCIences, PariS. It is hydrobromIC 
ether, WhICh, he says, can be admimstered without difficu. · �', 
and which IS, m oreover, eliminated almost completely by thc 
respiratory passages. It holds an mtermcdiate place be· 
tween chloroform, bromoform, and ether. Considering the 
frequent recurrence of chloroform accidents, any new ames· 
the tic which promises to yield a greater degrec of Immumty 
from danger of a fatal result IS worthy of trial. 

Inventions Patented in England by Americans. 
From J-anuary 17 to February 1, 1877, lllc!IlsIve. 

CO:\cNECTING LINK -J. Mann. Buffalo. N .. Y .  
DRAWING WIRE.-American Screw Company. PrOVidence, R J ,_ 
DRYING LUMBER, ETC.-P. P�fter, New York city, 

ELECTRIC LOG. -J. P Hames, New York mty. 

EQUALIZING MOTION.-R . D. MIlne, Santa Barbara, Cal. 

INFUSION POT . -J .  Cromwell, Cranford, N" J 
KNITTI:\CG MACHIN"RY.-C. J .  Appleton, PhIladelphIa. Pa. 

LIFE BOAT. ETC -M. Bourke, Mineral Rldge, OhlO, 
MAKING BRUSH"S. -J .  L. Whltmg., Boston . Mass . 
MAHINE GOVERNOR .-G. Steele. New York City 

OIL STOVE. ETC _ -J . J. JUJ:ves (of BostOll, Mass.). F' lorence. ltal y . 
PIANOFORTE K>;YBOARD . "Te.-E. Eshelby , WhItestone. N. '1' .  
PICKLI�G W IUE.- Amm.1.can Screw Company, PrOVIdence, R 1. 
PIPE J OI�TT -J F Parsons, N ew York Clty 0 
PRINlING F ABRICS.-J . Harley, Lowell. Mass. 

PULVERIZER. ETC , --A. B. Llpsey ct at , Hoboken, N J 

PUlUPIXG E�GI:,{}J ,-J B Wanng ct at . .  Stamtord. Conn 

REFRIGERATING. E'l'C . -J J BaLe, Brooklyn, N Y . 
SCALLOPING BOOT U ppeRS . - W >  Manley, Rochester . N. Y .  
HETTING BOILER TrBES -'Ilube Settmg Company. Salamanca, N f. 
TRANSMITTING MOTIO �,  Wl'C, -T A. W eston. Stamfor d, Conn. 

WATCH MOVEl\IEKT . - Elgm W atch Company, New "Y ork CIty. 

WEAVINO TUFTED F"ABRICS -A SmIth tt at . .  Vonkers. N , Y 
WIRE ])'''NClO - 'r .  be""ury, St J ames. N. Y .  

© 1877 SCIENTIFIC AMERICAN, INC.



MARCH 1 0, 1 877. ] Jtitnfif i t jmtti tan. 
1lt. tttut �, tntdtan and .,;' tluign iWttttnttJ.. formed ;s covered in any desirable way. A pillow made in this manner iE 
_ � ��" � , cool, cleanly, and much more pleasant to use than the ordinary stuffed 

�-----=-========================= ones. It is specially adapted for sick rooms and hospitals, as it is readily 
NEW HOUSEHOLD INVENTIONS. 

IMPROVED WASHING MACHINE. 

aired and cleaned. When the pillow is to be used merely for a " sham," 
the spiral springs may be omitted. 

" 4 . � " 

153 
'traight and crooked movable boots, of changing the width of the rows and 
'urows in which the fertilizer and the seeds fall. 

IMPROVED BEEHIVE. 
Hiram Hatfield, Ossian, Ind.-In this invention the main portion of the 

hive, being an inner case, rests on cleats on the front and back, having its 
bottom composed of two sloping pieces, one of which drops below the other 

Charles K. Rogers, Oswego Falls, N. Y.- For the purpose of washing out NEW TEXTILE INVENTIONS. sufficiently to make a snitable passage for the bees into the hive, but so 
streaky and heavily soiled parts, as wristbands, etc., a washboard is that the passage cannot be gained by the crawling bee moths. The bees 
added and detachably secured. There is also a snitable device for holding IMPROVED YARN GUIDE AND CLEANER FOR SPOOLING have entrance throngh the outside case to this passage. It may be closed 
a wringer, so that all the implements reqnired for washing are placed with- MACHINES. by a slide, and the passages may be partially closed by a detachable gate. 
in convenient reach. Joseph Garrett, Chester, Pa.-The object of this invention is to provide The hive fills the outside case between the front and back, but is narrower 

IMPROVED WASHING MACHINE. I a �heap, durable, and efficient device for use in connection with the yam I the other way to make . ventIlating spaces, in which the dampers are 
. . . _ . . . . gUlde of cotton spooling machines, for preventing the yam passing through i arranged to shut off the aJr ; also, to cut off the passage into the upper part 

WIlham Doan, BlountSVIlle, Tenn.-TillS consIsts III an arrangement. of the gnide slat alwa s in the same lace so that the am will not be broken ; of the outside case when the honey boxes are to be changed. 
cup shaped plnngers or compressors attached to a two-armed lever, whIch b h . y . p ,  . y . 
i" pivoted to the side of a box for containing the clothes and water. The 

y.t e. accumulation of dlft, seeds, etc. ,  on the gUlde, as when the ordlllary I�IPROVED CULTIVATOR AND CHOPPER. 

box is provided with a corrngated side and bottom, and in it the said 
gnlde IS used. William B. Killough, Larissa, '1'ex.-This cultivator aJ1d chopper is so 

plungers are worked. IMPROVED KNITTING MACHINE NEEDLE. constrncted that the plows may be conveniently raised from and lowered 
IMPROVED WINDOW SHADE ROLLER. 

Stephen Woodward, Manchester, N. H.-This improved needle for knit- to the ground, adjusted to wGrk at any desired distance apart, and at any 
ting machines is so constrncted that the hook and latch of the same may I desired depth in the ground, which will enable the plows to be moved 
be turned up from the work, and thereby a part ouly of the needles 'be laterally in gniding the machine, and which will allow the plows and chop­
nEed for knitting, withont the tronble of removing the nnused ones from I ping hoe to yield should they strike an obstmction, to prevent the machine 
the cylinder; and the invention consists of a knitting machine needle pro- : from being broken. This invention consists in combinations of the varion" 
vided with a hinge or loose joint between the latch piece and the shank, ' parts, to receive and support the operating mechanism of the machine, for 
and also with an extension or crook of the shank. When the hook is down guiding and controlling the plows, and for other operations which need en­
the shank will be at the left, the crook at the right, and the hinged part on gravings to properly describe their nature. 

Daniel Willis, Harrison, N. J.-When the shade is drawn down slowly, a 
catch at each revolution of the rollcr drops into a cam notch, and, when 
the shade is released, holds the roller from being drawn back by thc ten­
sion of the spring. If the shade is drawn down a little and then released 
quickly, the quick motion of the roller throws the catch outward, so that 
it will pass over the shoulder of the notch, and when the motion is checked 
the catch will again drop into the notch and hold the roller in place. 

IMPROVED WASHING MACHINE. 

Samuel C. Wilson, Forest City, Ark.-By suitable constructiou, as each 
presser block moves forward and presses the clothes against the roller, the 
pawl of that roller will be drawn back, and as the presser block is drawn 
back the pawl will be pnshed forward to tnrn the roller and change the 
position of the clothes, so that they may be operated upon each time in a 
new place. 

the right of the end of extension, so that the shauk will readily run in the 
cam, while the hinged part will be turned up from the work. 

... . .  � ... 
NEW AGRICULTURAL INVENTIONS. 

IMP�OVED CORN HARVESTER. 

Aaron Wilson, Tekama, Neb.,  assignor of one half his right to C. B. 
Telyea.-This is an improved machine for gathering coru from the stalks 

IMPROVED AUTOMATIC FAN. while standing in the field, which removes all the ears from the stalk by 
Seward F. Gray, Valdosta, Ga. , 'administrator of James M. Gray, de- means of stripper flngers. 

c�ased.-This is an automatic fan for keeping off flies fr�m dinner tables,  I IMPROVED MILK PAN. 
SICk beds, etc. The speed of the fan may be regulated, III the customary I Will' C 1 W te b C tr . t hi lf d C C W manner, by a suitable spring brake and regulating screw, that acts on a mm 00 ey, a r ";fY e� e, aSSIgnor a :ns� an

. 
• • ar­

friction wheel placed on the shaft of one of the transmitting wheels of the I ren, Wate�bury, Vt.-In �smg thIS. appar�tus, the milk '� �ut mto the pan, 
clock train. I the c?ver IS pnt on, the au pump 1S apphed, and the alf IS pumped out, 

IM�OVED -EARTH CLOSET. I formmg vacuum above the milk. By thus removing the pressure of the 
air from the milk the cream is claimed to rise qnickly. 

Lemuel Altemus, Olney, Philadelphia, Pa.-This earth 
strtlcted that the dnst from the falliug earth cannot rise 
the scat. 

closet is so con­
and settle upon IMPROVED BEEHIVE. 

Randall T. Van Valkenburg, Angola, Ind.-The new featnres are found 
in the door having a rear piece with contracted aperture for excluding rob-

IMPHOVED SHADE HOI,DER FOR KEROSENE FIXTURES. i bel'S.  Also frames inclosed by the gauze covered frames, which form the 
Partrick J. Clark and Joseph Kintz, West Merideu, Conn.-This is a , living and breeding apartment for the bees ; and surplus boxes for receiv­

shade holder for fixtures of all kinds, in which a lamp or fount with a ' ing the surplus honey made during the summer season. 
chimney is used, "0 arranged that the fount, with the chimney attached, II IMPROVED ANIM,\,L TRAP 
can be raised from the fount holder up into the shade. The fount chimney • . 

and shade can be moved horizontally snfficiently to be taken from the fix- ' George Washington Gibson, Shelbyville, Ky.-This trap is so constrncted 
ture without removing the shade. I that there may be nothing to alarm the animal as he enters the trap, that it 

IMPROVED COAL SCUTTLE. 

Charles S. Irwiu, St. Joseph, Mo.-This scuttle has a conical body with 
knees, on which it rests when placed on the stove. The bottom is concave, 
with median slide, to adapt it for use on maga.zine stoves. 

IMPROVED PAPEH DISH. 

Sylvester E. Harlow, Fairbury, III.-The dish is made from a disk of 
paper which is cut radially from the center to the circumference, and it is 
stamped or crimped so as to form a conical bottom, that projects upward, 
and the flaring rim. The radial edges of the disk are thus made to overlap 
each other, and are secured by clips. 

IMPROVED WARDROBE BEDSTEAD. 

Wilson Sntcliffe , Wetherford, Texas.-This is an improved piece of 
office furniture, that combines office desk, bookcase, sliding and folding 
bedstead, hat rack, wash basin, and other devices, so as to utilize all 
available space in a very convenient manner. 

IMPROVED COOKING RANGE. 

will lock the animal in as he attempts to reach the bait, and will reset itself 
as the animal passes into the cage or inner chamber. 

IMPROVED CHURN. 

James W. Smith, Humansville, Mo.-The cream having been poured into 
the receptacle and the cover secured, a rotary dasher is set in motion, and 
made to throw the cream toward the center, while its !lrms operate the re­
ciprocating dashers, that force the cream outwardly from the middle of 
the churn. 

IMPROVED EGG CARRmR. 

Lewis Inglee, New York city.-The eggs rest on elastic rubber disks 
stretched over suitable apertures in a board or tray, and are held upright 
by vertical leaf springs. 

IMPROVED COMBINED CORN PLANTER AND CULTIVATOR. 

Eli Chapman Gage, Witoka, Minn.-This improves the constrnction of 
the corn planter for which letters patent were granted to same inventor 
December 30, 1873. The novel features consist in the addition of a gear 
wheel, which may be removed and another substituted when it is desired to 

Thomas J. Whitehead, South Paris, Me.-In this case, as in that for I alter the distance apart of the hills, and a new mode of suspending the 
which a patent was granted to same inventor February 3, 1874, the range plows when turning or moving from place to place. 
is in a double walled casing or air chamber, with doors and lids, affording IMPROVED HARVESTER RARE ARM. 
access to the range. It is designed to have greatly increased facilities for 
cooking on a large scale, and possesses several new features adapting the 
construction to that end. 

IMPROVED RECLINING CHAIR. 

Benjamin F. Thranicr, Green Island, N. Y.-This consists of a supporting 
frame, which is attached to the bottom of the chair, and pivoted to the 
forked spindle, revolving in a stationary socket base. The bottom frame 
and chair are adjusted by the joint action of au arm pivoted to the spindle 
and to a bell crank lever. 

IMPROVED NUTMEG GRATER. 

Henry Scheibel, Bridgeport, Conn.,  assignor to himself and John 
Schneider, of same place.-This consists in the combination of a support� 
ing main frame, having a socket or receptacle, with a spring-acted follower 
and a grating disk. By taking the handle of the frame in one hand, and re­
volving the disk with the other hand, the nutmeg is grated. 

IMPROVED BOOK SUPPORT. 

Allston Wilson, New York city .-This is a book rest of cheap and com­
pact construction, on which the book may be convenieutly arranged for 
reading and the leaves retained or rlasped without the use of the hand, the 
book being quickly placed thereon and the leaves turned over in an easy 
manner. It consists of a supporting block, with swinging arms, folding 
away in a recess of the block, and having pivoted holding arms or clasps, 
folding into recesses at the ends of the arms, for holding the leaves. When 
the book is placed on the rest for reading, the arms are raised to the height 
reqnired by the size of the book, and the holding arms then swing forward 
on the leaves. For turning a leaf, the arms are slightly raised, and, after 
the turning of the leaf, carried down again on the pages. When the book 
is taken off, after use, the leaf holders are folded back into the arms, and 
the arms then folded down on the block, so that the rest takes np only a 
small space, and may be stored away in convenient manner. 

IMPROYED DOOR SPRING. 

Frank C. Rhellbottom, Union City, Mich.-Screen and storm doors are 
generally hung on the ontside of, and so as to lap over, the case, rendering 
it necessary that the spring shall fasten on the edge of and swing nnder the 
door when opened, while the moulding of case also leaves a very small 
space for the attachmeut of spring. Hence this inventor employs a down­
Wardly tapering spiral spring, which may be adjusted to the edge of a door 
or the oval surface of a moulding. 

IMPROVED SPRING PILLOW. 

Samuel Noxon, Jr. , Ingersoll, Ontario, Can.-This consists of the metal­
lic section of the rake arm made in two parts, each of which has a part of 
the pivot for the cam roller, and also a pivot for the hinge, by which the 
arm is hinged to the revolving head of the rake stand. The arrangement 
is such that not many pieces are reqnired, and the construction is sim­
plified. 

IMPROVED HAND CORN SHELLER. 

Ludwig H. Pirrung and Michael Zirbes, Chicago, Ill.-This consists of a 
grooved plate, swinging toothed leverj and conducting hood and spout, for 
conveying the shelled corn to a suitable receptacle. The ear is held with 
the left hand, and turned while the lever is worked to and fro with the 
right hand, nntil the coru is shelled from the cob. 

IMPROVED CULTIVATOR. 

Elijah H. Perkins and Solomon D. Perkins, Visalia, Cal.-This machine is 
aeapted for cutting the weed� beneath the surface of the ground in cultivat­
ing plants so small as not to require soil to be thrown around them. It is 
also so constructed that it may be expanded and contracted for cultivating 
rows of plants of different widths. 

IMPROVED HOP POLE. 

Charles A Sands, Burlington, Kan.-This invention consists of a central 
pole that is permanently set in the earth, upon which slides a cross head, 
to the outer extremities of which wires are attached, that are held at their 
lower ends by hooks fixed in stakes driven in the earth. The pole is pro­
vided with a rope for raising the cross head, and the ropes are furnisned 
with friction blocks for the pnrpose of holding them taut. 

IMPROVED TREE PROTECTOR. 

John G. Peace and Isaac D. Comstock, Salem, Mo.-This consists of a 
tree box or protector, made of a number of slats nailed to top and bottom 
bands of sheet metal, and closed by the hook ends of the same lapping 
over the end slats. The tree boxes may be manufactured very cheaply, and 
applied OJ removed with great facility. 

IMPROVED CIIURN. 

James Higgins, Westfield, N. J.-This consists in hanging a da,her churn 
on trunnions in a suitable frame, and providing or.e of the trunnions with 
't toothed wheel and a lock lever or deteut, by which the churu may be 
held in a vertical or inclined position. It further consists in the constrnc­
tion of the mechanism by which the churn is driven. 

IMPROVED COMBINED FERTILIZER AND SEED SOWER. 

IMPROVED HORSE HAY FORK. 

John B. Denning, Ross, O.-This fork consists essentially of a straight 
stock and pivoted arms or spurs,-operated by a sliding rod. There is a new 
construction and arrangement of the catch and sliding rod which econo­
mizes space, and enables the case to be made flat and narrow, and at the 
same time avoids the necessity heretofore existing of pivoting the catch in 
such manner as to be exposed exteriorly of the case. 

... . . . .. 
NEW MISCELLANEOUS INVENTIONS. 

IMPROVED COMBINED SACK HOLDER AND SACK FILLER. 

Friedrick SOlldermeyer and l!'rederick Schindler, Perryville, Mo.-This 
an improved machine for holding sacks while being filled, and for rais-

ing grain or other substances from the floor or ground and discharging it 
into the sacks. The new features are improvements in the hopper and 
adjacent mechanism, and also a device which guides the grain inward as 
the machine is moved forward, so that the grain may be taken np by the 
elevator. 

IMPROVED CARTRIDGE. 

Herbert Bnffington, Jacksonville, Fla. -There is a movable allvil for 
cartridges, consisting of a tnbular main part, couical head, and end collar 
or shoulder at inner end. The fire from the primer passe" directly 
throngh the tube to the charge, arid not around the outside of the tube, se­
cnring thereby the reliable firing of the cartridge, and also a more effective 
combustion of the 'powder charge. 

IMPROVED HELMET LIGHT. 

Henry K. Niitze, Philadelphia, Pa.-This is a safety reflecting light, 
combined with the helmet of a miner's hat, or adapted to fasten to the 
breast of a person by a hook. 

IMPROVED ELECTRIC TRAIN SIGNAL 

Laning L. Ferris, New York city.-This is a signal to be used 011 railway 
for indicating the separation of the train or the detachment of cars, 

and for the use of the conductor in signaling the cngineer. It consists of 
a device attached to each end' of the cars that automatically makes an 
electrical connection so as to ring a bell at the engine when the cars are 
separated. It also consists in the arrangement of levers or keys by which 
the conductor by pulling a cord may signal the engineer. 

IMPROVED HAT HOLDER. 

Payson H. Miner, Rome, N. Y.-This consists of a support formed of a 
continuous rod, having conical spiral at one end, upon which the hat rests, 
and a coil for receiving the screw, by which it is attached to the under side 
of the seat. The device is provided with an arm, by which it is tnrned, 
and to which a spring is attached for holding it in place. 

IMPROVED SCHOOL DESK SEAT. 

Eldridge Haynes, Kirk's Cross Roads, Ind.-When the seat is thrown up 
into vertical position the supports form contact with metallic stays, that 
are screwed to the side standards and to the fnlcrums of the seats , so as to 
strengthen the bolts and define the extent of motion of the seat. 

IMPROVED HORSESHOE. 

Harry B. Cornish and Charles P. Hunt, River Falls, Wis.-This invention 
consists in cutting slightly tapering arc shaped grooves in the under surface 
of horseshoes. The arc of the said grooves is described in a vertical plane, 
and the grooves are dovetail in transverse section and open downward. It 
also consists in forming upon the base of the calks a tongue that is the 
counterpart of the arc shaped dovetail. The object is to provide a horse­
shoe in which the calks may be readily inserted or removed, but which can­
not become loosened by any action of the horse's foot. 

IMPROVED REVERSIBLE SEAT. 

Lucius '1'. Stanley, Indianapolis, Ind.-This seat is supported by two pairs 
of swiuging bars, whose upper ends are pivoted nearer together than their 
lower ends, so that the seat is reversed by swinging it on the bars. 

IMPROVED MACHINERY FOR SCALLOPING BOOT UPPERS. 

William l\!Iauley, Rochester, N. Y.-This is an improved machine for 
holding the button flies, vamps, and quarters of shoes while being scal­
loped. It was fully described and mustra ted on p. 322, vol. 35. 

IMPROVED WEIGHTED HORSESHOE. 

Engene E. Sebras, Galveston, TeX.-This is an improved weighted horse­
shoe designed for use in training a horse to trot fast, by extending his 
stride and squaring his action. It may also be used to prevent a horse from 
striking his knees with his feet. It is 80 comtructed that the weight may 
be attached and detached, as reqnired, and which when attached shall be 
entirely out of sight. 

IMPROVED BOTTLE STOPPER. 

George A. Ohl, Newark, N. J.-This improves the bottle stopper for which 
letters patent have been granted to A. Luthy, under date of November 2, 
1875. It consists, mainly, of a rigid curved stopper-carrying lever that is 
provided at the lower end with an elongated loop or eye that plays in an 
extension staple of a solid collar of the neck, to which the closing bail is 
pivoted. 

IMPROVED BLANK BOOK. 

Hezekiah S. Archer, Brooklyn, N. Y.-This book is so made that any 
sheets whose reading matter has become valueless, or whose memoranda 
have served the purpose for which they wero originally intended, may j,c 
removed. The leaves are open slotted, and are held by clamp nuts working 

Angeline Underwood, Carrollton, TII.-This invention consists of a skele- Richerd L. Galer, Dunham, and Elijah E. Spencer, Paris of St. Armand on screws. 
ton frame composed of longitudinal curved spring ribs of wire, and trans- East, Quebec, Can.-This invention consists in a combined fertilizer and 

IMPROVED WIRE FENCE BARB. verse stays attached to a square frame, and backed up by one or more ellip- , seed sower with straight or crooked movable boots, divided into two flukes 
tic and spiral springs, and the whole covered in a suitable manner. The ; in such a manner that, the fertilizer being placed in the front boxes and John Nelson, Creston, Ill. ,  assignor to himself and William H. Gosse.J, 
object is to provide a pillow which shall retain its form and be cooler and the seed in the rear boxes (the boots having drills and covers attached of same place.-This consists in a barb for fence wires, made from a short 
more comfortable in usc than those of ordinary manufacture. Eyes are I thereto), the drills open the ground, and the fertilizer falls first and then piece of wire by forming loops at the ends of a straight middle part, at 
formed on the ribs and stays form a joint with the frame, so that the parts I the seeds. The fertilizer and the seeds are then covered with earth by I right angles therewith, or nearly so, and upon the opposite sides of the 
may move freely without danger of breaking. The frame or skeleton thus covers hinged to the boots. This machine is capable, by means of its wire, leaving the points projecting in opposite directions. 
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IMPROVED FOUNTAIN PEN. I IMPROVED BOOK CLIP. 

William Alexander Brice, care of R. Clifford Poulter, 4A Middle Temple John T. Weston, Creston, Iowa.-This is an improved device for holding 
Lane, E.C., London, En�land.-This consists in controlling the tlow of music books open npon organs and other musical instruments, and it con­
ink to the nib by admittin� the air to replace the ink in the reservoir Biota in a music book holder formed of wire, having its middle part bent 
throu�h a bent U-shaped capillary tube leading from an orifice in the side into U form, having coils formed upon the middle part of its arms, and 
of the reservoir or holder in a convenient position, to be covered by the having the onter parts of its arms bent over parallel with their inner parts. 
thumb or tlnger of tne writer when it is desired to check the supply of ink In using the device, a bend is placed at the back of the book, when opened 
to the pen. at the required place, and arms are placed npon the pages of the book. 

IMPROVED BLOWING TOY. The coils enable the device to be placed npon books of varions thickness. 

Henry J. Green, New York city, assigner to Henry Shaffer, of same 
place.-This is an instrument for indicating the capacity of the lungs by 
the number of revolutions made by the fan wheel when propelled by a sin­
gle expiration from the Inngs. 

IMPROVED COMPOSITION FOR FIREPROOFING. 

William J. Ryckman, Brooklyn, assignor to himself and Frank B. Bnrt, 
New York city.-In order to render fireproof stage scenery-curtains, 
dresses, and fabrics in general-this inventor proposes a sizing componnd, 
which also brings out the subsequently applied paint. It consists of equal 
parts of borax, alum, and muriate of ammonia. 

IMPROVED REIN HOLDER. 

Ransom P. Murray, Ashtabnla, O.-By this device the reins may be 
tightly adjusted or displaced in a moment, while they are prevented from 
dropping down and getting dirty or entangled with other parts. The in­
vention consists of two steel springs attached by one fasteniug bolt, their 
free ends passing in opposite directions to each other, one end extending 
throngh a top slot of the upper spring part, to be guided thereby when in­
serting or detaching the reins. 

IMPROVED ROWLOCK. 

Eugene Spedden, Astoria, Oregon.-This rowlock is so constructed that 
it may be readily shipped aud unshipped, and cannot be lost, mislaid, or 
stolen. It has the lower part of its stem made smaller than the upper part, 
and adapted to be attached to the gunwale of a boat. 

IMPROVED SKATE. 

John Marson Lamb, South Hampstead, England.-The improvements 
consist in fitting the sole plate to slide to and fro on the runner, in order 
to secure or detach the �kate, said sole plate carrying adjustable toe-clamps, 
to embrace the side edges of the boot sole, and having a claw which imbeds 
itself in the heel.. The sole plate ·is operated by a lever similar to some 
others, but poss_s advantages in its operation. 

IMPROVED WICK ATTACHMENT FOR LAMPS. 

John C. Shopland, Northport, N. Y. , assignor to himself and WillianI 
Morgan, of New York city.-The object of this invention is to provide 
kerosene lamps with an improved wick at1!achment, by which the lamps 
illay be filled at any time without extingnishing the light, by detaChing the 
burner, and supporting the same dnring the retllling of the lamps, employ­
ing the light of the flame during the filling by the sufficieut supply of oil 
contained in the wick. The invention consists of a wick attachment, con­
sisting of two separate wicks, the upper sliding up to the wick tube of the 
burner, and being wonnd upon a slotted revolving frame below the wick 
tube, and forming continuous contact with the lower endless wick within 
the lamp by a guided and spring-acted roiler pressing thereon. The buruer 
has a base plate with downwardly extending posts, for supporting the 
burner and upper wick section during tllling, and is tightly secured to a 
collar and intermediate non-condncting layer of the lamp bowl. 

IMPROVED GIG HARNESS SADDLE. 

John Neill, Sinclairville, N. Y.-In this invention the metallic saddle 
tre�, the side plates or wings of which have their front and rear edges bent 
upward and outward, and have a leather secured to them, to form sockets 
to receive the upper ends of bearers, is fastened to the pad. The skirt has 
its edges sewn to the edges of the pad. In the lower part of the skirt is 
formed a cross slit, through which the bearer passes, and which is 
strengthened by a loop. The bearers are passed in throngh the slits in the 
skirts, are passed up beneath the said skirts into the sockets of the saddle 
tree, and are secured in place by the terrets, so that shonld the said bearers 
break, or require to be renewed from any other cause, they may be drawn 
out by simply screwing out the terrets. By this construction no jockey is 
required, making the saddle neater in appearance and simpler in construc­
tion, while at the same time requiring less labor and less stock. 

IMPROVED TOY HOOP. 

Henry F. Post, Paterson, N. J.-This inventor attaches to a child's hoop 
a diametrical rod with central frame, carrying a pivoted bell , that is actu­
ated by contact of the frame with the tongne of the bell during the revo­
lution of the hoop. 

IMPROVED POCKETBOOK FASTENER. 

Daniel M. Read, New York ctty.-This improves the coristruction of the 
pocketbook fastener for which letters patent were granted to same in­
ventor January 11, 1876, so as to make it simpler in construction. The 
entire fastener is now made of only two pieces. 

IMPROVED TRANSPORTATION PACKAGE. 

Nathaniel Halsted, Scranton, Pa.-By means of this package, butter, 
lard, and other substances may be transported safely in glass, earthenware, 
and other jars subject to breakage, and at the same time may be kept on 
ice in warm weather. Springs are contrived to support the bottom and 
sides of the jars, and the partitions between the compartments are con­
strncted with openings throngh the bottom for the circulation of cold air 
from ice to be carried in one of the compartments for keeping the butter 
cool. 

IMPROVED INCUBATOR. 

The ends of the arms are bent to form eyes to prevent said ends from 
catching upon and tearing the paper. 

IMPROVED ADDING PENCIL. 

Charles C. Fields, Abingdon, Va.-The object of this invention is to pro­
vide a sinIple and convenient registering attachment for pencils and pen­
holders to facilitate the addition of long columns of figures. The invention 
belongs to that class of adding devices in which nothing less thau the tens 
are registered, while the units are carried in the mind nntil they are raised 
to tens. The working parts of the device are compactly arranged in a case, 
through which projects an extension of the slide to permit the operation of 
the latter by the finger to move the registering wheel, and the said case is 
provided with a clasp for attachment to the pencil, and has also an inde­
pendent painter and set of digits, whereby the number of nnits to be carried 
are separately registered and kept whenever the addltion of a column is 
interrupted. 

IMPROVED CARPET SWEEPER. 

Henry F. Noyes, Boston, Mass.-This invention relates to an improved 
form of box or case for carpet sweepers; and it consists in the construction 
and arrangement of the hinges for fastening the lid or cover of the case to 
the frame, which hinges are formed of straps of metal arranged to embrace 
tt_pintle contained within a marginal bead of the cover, and havin� their 
leaves extended vertically downward into a mortise or slits cut edgewise 
in the rear board of the frame wherein they are secured by rivets. It also 
consists in constructing the arched metal top with a marginal bead, and 
the edge of the frame with a corresponding groove, and combining the two 
so as to prevent the escape of dust. 

.. U t . 
NEW MECHANICAL AND ENGINEERING INVENTIONS. 

IMPROVED BOAT DETACHING APPARATUS. 

William A. Brice, care of R. Clifford Poulter, 4A Middle Temple Lane, 
E.C.,  London, England.-This invention consists of a block with horizon­
tal apertnre, across which two bolts pass at opposite sides. The block is 
snspended at the upper part from the davit tackle, so that the bolts are 
vertical, and the boat is snspended from the device by a loop of rope passed 
through the aperture in the block from one side, and over or round the hold 
at the opposite side, and auother loop similarly passsd throngh the aperture 
and rouud the other bolt from the other side. The strain on the two ropes 
thus tends to draw the bolts against the sides of the block and hold them 
in position, and they are thus held intact so long as the strain of either 
rope is upon them; bnt immediately they are relieved of the strain by the 
boat being completely water-borne. The bolts, being in a vertical position, 
fal! by their own gravity and slip out of the 1001ls, which are thus set free. 

IMPROVED EARTH AUGER. 

George W. Shapley and Daniel Phillips, Austin, Minn.-This anger is 
so constructed as to euable a much larger hole to be bored than the diame­
ter of the auger. It moves the small stones from the center toward the 
rim, so that they may be taken up by the cutters. 

IMPROVED CLOTH CUTTER. 

George D. Ferris, Springfield, TII.-This is a combination of a cntter and 
a measuring and clamping device, the object being to accurately cut cloth 
either straight across the piece or on a bias. 

IMPROVED PLUG 'I.'OBACCO MACHINE. 

Thomas W. Prather, Union Depot, Tenn.-This invention consists in an 
arrangement of rollers for forming pIngs of tobacco from leaves, which are 
fed to the said rollers by an endless apron; and it also consists in a cutting 
device for cntting the tobacco into suitable lengths after it is flattened by 
the rolls. 

IMPROVED METAL TURNING LATHE. 

Sander Johnson, Minneapolis, Minn.-This consists in the combination 
of friction rollers placed in spring bearings with the tail stock of a lathe in 
such a manner that they bear up the tail stock, and thus obviate friction 
between it and the lathe bed. 

IMPROVED APPARATUS FOR BUNCHING BROOMS. 

Daniel Van Wicklen, Green Bay, Wis.,  assignor to himself, Frank Lenz, 
and Augnst Brauns, of same place.-This consi.t" of two adjustable needles 
projecting from a slotted bed plate, and each provided with an eye, the 
lower part of which is V-shaped near the points or upper ends. The object 
is to provide apparatus for rapidly tying broolllB in packages suitable for 
market or transportation. 

IMPROVED HORSESHOE NAIL CLINCHER. 

Jacob Slantterback, Mitllintown, Pa.-By suitable construction, as the 
handles arc pressed together, the jaw that rests upon the forward end of 
the nail will be drawn downward, bending and clinching the nail. Here 
is a new and powerful mechanical construction. 

IMPROVED HAND SNOW PLOW. 

Edwin R. Betts, Bear Lake, Pa.-This consists of a snow plow whose 
mould board runs by guide rollers and grooves along tho· rail, and throws 
the snow from the inside of the same by a curved upright flange or plate on 
the outside of the braces. 

IMPROVED GATE-OPERATING MECHANISM. Harris W. Axford, Omaha, Neb.-This is a heating, ventilating, air 
moistening, and electric heat regulating apparatus for an incubator. A 
pan contains the eggs to be hatched, said pan being in an oven, surrounded Albert R. Sherman, Natick, R. I.-This apparatus is for springing and 
by a dead air space, and an insnlating box filled with powdered charcoal. closing gates for railroad crossings and other places. It consists, essenti­
A pipe admits the heated and moistened air from the chamber surrounding ally, of a piston rod connected to th" gate so as to swing it open and shut. 
the heater. This pipe contains the damper, to be opened and closed by a Said piston works in a cylinder open at oue end to the atmosphere, and 
lever, which is worked by the armatnre lever of a magnet, which is placed conuects at the other end, by means of a tube with a pump for forcing a 
in the circnit of a battery. The circuit is closed by a mercnry gage, which liquid or fluid substance agaiust the piston, so that it is moved in one di­
causes the valve to shut off when the heat is too high. When the reverse rection or the other to operate the gate both ways. 
is the case, said gage allows the valve to be opened by the spring of the IMPROVED ICE ELEV ATOiR. 
armature lev�r. . The . mercury gage enters the ceuter of th� i'.'cubati'.'g Louis Zistel, Sandusky, O.-This consists af an inclined way, exten1ing 
oven, where It IS . subject to the heat, and one �art of the �'r� IS kept m from the float in the water to the shore, and from the shore up to the high­
the. me�cnry, whIle

. 
t�e other part connects Wlth the .adJusting screw, 

I 
est point of the ice house, along which an endless traveling rope is con­

WhICh IS made
. 
to dIP mto the gage, more 0; less, accordl�g to the degree ducted, being stretched over suitable pulleys, and moved by horse or other 

of heat wanted,. so 
.
that wheel the mercury flseS to the pomt of the screw, power. Knots of the rope take up a follower, and convey the cakes of ice 

and ma�es connection, t�e armature l�ver will be attracted, and thus the alon the wa to the chutes that conduct them to the ice house. 
valve WIll be closed uutil, by the coolmg of the oven, the mercury falls g y 
away from the point where the circuit will be broken, and the valve will IMPROVED CIRCULATING DEVICE FOR STEAM BOILERS. 

be opened by the spring. The heat is furnished by a lamp supplied from William Ord, Brooklyn, O.-This invention consists of a boiler with a 
a tank, and having a tloat and a suitable valve for automatically regnlating downward extending water !eg, arranged at both sides of the fire box at 
the supply of oil, and thus maintaining regnlar heat. the front end of the boiler. the water leg being connected by rear cylinders 

UNITING THE UPPERS OF BOOTS AND SHOES. 

David W. Thompson, Englewo cd, I1I.-The seam is formed mainly by 
means of a narrow strip which is sewed to the vertical edges of the quarters 
(the face sides of the leather being placed together). The edges of the 
quarters, as well as those of the strip, thus lie adjacent and opposite when 
the seam is pressed flat. A linen stay piece is applied on the inner side of 
the seam , the same being stitched throngh the edges of the quarters and 
the strip, eo that all are firmly secured together. Bnt the edges of the 
wmrters are not directly connected by stitches. 

and a series of conducting tubes to the rear end. The wa.ter leg communi­
cates by bottom holes, and by side holes near the comer or upper part of 
the leg, with the boiler. 

IMPROVED STEAM WHISTLE. 

JoIm Einig, Jacksonville, Fla.-This consists of a whistle that is divided 
longitudinally into three or more compartments of different lengths, each 
compartment being provided with an aperture for receiving the steam, and 
with the nsual mouth. The object is to produce simultaneously i� a 
whistle three or more harmonious sounds. 
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IMPROVED GAS RETORT COVER. 

Angust Schwarz, New York city.-This cover is so constructed that it 
may be easily opened and closed, may be closed perfectly tight, and will 
keep the lid seat free from tar, etc. 

IMPROVED ANTI-FRICTION JOURNAL BOX. 

George Wilkes and Alexander Port, Monroe, Iowa.-This consists in the 
arrangement in the journal box of passages for oilmg the rollers, and of 
a receptacle for oil into which the rollers dip at every revolution around 
the journal. The object is to provide a journal box that is adtlpted to 
journals of car axles, and to other heavy journals, that will be as nearly 
frictionless as possible, and which may be readily taken apart for repairs. 

IMPROVED RAILROAD TIE. 

George W. ClIandler, Moingoua, Iowa.-This consists of a tie constructed 
of clay or stone blocks, connected by longitudinal iron straps bolded to­
gether, the straps carrying fastening plates for supporting the rails. 

IMPROVED HORSE POWER. 

Radford C. Rhodes and William F. Holden, Crawfordsville, Ga.-This 
consists of a vertical supporting frame, placed on the main frame of the 
king post, and extended above and below the same for supporting a band 
wheel and fly wheel on a shaft above, and a band wheel and pinion on a 
common shaft below the top piece of the main frame, to transmit the 
power of the horizontal cog wheel 

IMPROVED HEAT FENDER FOR FURNACES. 

Joel B. Chandler, Clinton, Iowa, assignor to Francis L. Tupper and M. 
A. Chandler, of same place.-This consists of an arrangement of flanged 
strips, to which are riveted, upon one side, sheet. of iron, and upon the 
other side sheets of zinc, inclosing an air space between. The device thus 
formed is provided with hooks on the iron side, for hanging it to the rods 
that cross the face of the furnace. The object is to provide a device for 
protecting workmen from the intense heat. 

IMPROVED COTTON CHOPPER. 

John R. llcCormick, Georgetowu, Tex.-This is an improved machine 
for scraping, chopping, and cultivating corn and cotton, which embodies 
new mechanical construction, enabling it to be easily guided and controlled 
and readily adjnsted for chopping or cultivating, or both. 

IMPROVED FASTENING FOR SECTIONAL RATCHET WHEEL. 

J. Morris Childs, Utica, N. Yo-The object of this invention is to secure 
a ratchet wheel to the round shaft of a hayrake in such a way that it can 
be put on and taken off without removing the attachments of said shaft, 
and in such a way that it cannot slip upon the said shaft, and will carry 
the shaft with it in its revolution. 

IMPROVED CIRCULATING DEVICE IN STEAM BOILER. 

Jacob T. Wainwright, Philadelphia, Pa.-'l'he object of this invention is 
to utilize the greatest possible amount of heat by conducting the products 
of combustion back and forth several times through the boiler, and by in­
troducing the feed water near the point of exit of the products of combus­
tion, cansing it to move between the partitions or deflecting plates toward 
the warmer portions of the boiler in a direction contrary to that taken by 
the prodncts of combustion. 

NEW WOODWORKING AND HOUSE AND CARRIAGE 
lIUILDING INVENTIONS. 

IMPROVED CROSSCUT SAWING MACHINE. 

Heinrich M. Blohm, New York city, assignor to hilllBelf and Johann 
Erlenwein, of same place.-This is a crosscut sawing machine, that may 
be worked with great facility by one person, so as to be applied for the 
cntting of trees, sawing of the trunks into pieces, etc. It consists of a re­
ciprocatin� saw carriage, to which motion is imparted by a rocking seat 
arrangement, the saw being guided in horizontal or vertical position and 
fed to the work by spring-acted roller attachments. 

IMPROVED FLOOR CLAMP. 

John Milton Wilson, Nashua, N. H., assignor to himself and James H. 
Hall, of same place.-This consists in the arrangement of two arms hinged 
together, so as to form a toggle or knee joint. Upon the extremity of one 
of the arms a lip is formed that embraces the edge of the flooring. At the 
extremity of the other arm a mortise is made, in which a spur is placed, 
which is driven into the joist. One of the arms is provided with a ratchet, 
and the other arm with a pawl, which retains the parts in position when 
the desired pressure is secured. 

-IMPROVED WAGON LOCK. 

Frank Rakes, Greennp, Ky. , assignor to himself and William Bryson, of 
same place.-This device is so constructed that it may be applied to and 
removed from the wheel while the wagon is in motion. It is formed of an 
U-shaped block, provided with the bent shank, a swiveled or pivoted link, 
"nd a strap. The block is applied to the wheel rim, and as the wheel ro­
tates forward the jaw clamps the sides of the tire and felly. 

IMPROVED SLED TONGUE. 

John P. Lawson, Chandler's Valley, Pa. -This consists of a sled tongne, 
in which the tongne part is readily detachable from the roller. it being held 
in place by chains, which answer the purpose of braces. Said chains are 
made taut by a key driven through the tongne against a ring to which the 
chains are hooked. 

IMPROVED FLOORING. 

Otis S. Dickinson, Granville Corners, Mass.-This relates to a pecnliar 
fastening for the blocks composing tessellated wood tlooring; and consists 
of fastening strips that are T-shaped in cross section, and are fastened to 
the floor, and which fit into grooves cnt across the end of the grain in the 
blocks. 

IMPROVED BOARD ROOFING. 

Arnold W. Zimmerman, Denison, Tex.-This is so constructed that the 
boards may contract and expand with changes of temperature without 
opening the joints, and which will carry off the rain without allowing it to 
work in through the said joints. The boards are provided with wide rab­
bets, made with lips upon their outer edges and along the opposite sides of 
their opposite edges. 

IMPROVED FRAME BUILDING. 

William R. Morris and Joseph Slanser, La Rue, O.-In order to enable 
any person to put np such buildings without requiring skilled help, this 
inventor proposes to construct the posts and beams of several planks that 
are bolted together, and locked to the girders by wedge pieces. The posts 
snpport the roof by angular plates and plate bearers spil>:ed to posts. 

IMPROVED MACHINE FOR PLANING SHINGLES. 

Willard A. Kitts, Oswego, N. Y.-This invention relates to machinery 
for planing taper sawed shingles both sides at one operation, in which the 
shingles are passed al0t;g the planing knives by push bars worked by end­
less chains. The n'lachine consists of rotary planers in stationary bearings, 
oue for each side of the shingle, and spring pressers, for pressing the 
shingles against the planers. The arrangement is such that the taper 
shingles can be presented to planers in stationary bearings. 

IMPROVED WHEEL PLOW CARRIAGE. 

Abner K. Wolfe, Prairie City, Mo.-This invention consi$ts in arranging 
crank axles independently, so as to swing upon tongne, and combining 
them with evener, arms, and draft rods, so that when one plow stops the 
other can advance to relieve the machine from shocks and side draft, and 
to prevent the striking of the horses by the pole. 
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The Oharge for Insertion under this head is One Dollar 
a linefor each insertion. If the Notice exceeds four 
lines, One Dollar and a Half per line will be charged. 

Diamond Drills, J. Dickinson, 64 Nassau St. , N. Y. 
Valuable patent for sale. Address Box 2277, Phila. , Pa. 
For Sale-l0 H. P. Portable Engiue, $450; 40 H. P. 

Two-Flue Boilers and Fronts, $500 ; 8 foot Planer, $425 ; 22 
in. x 12 ft. Lathe, $175; at Shearman's, 132 N. 3d street, 
Philadelphia, Pa. 

N. F. Burnham, York, Pa. ,  wishes to contract with one 
machine shop in each State to sell his H 1874 Turbine," 
and manufacture gearing for them. 

Universal Screw Cutting Index and Rule for Com­
pound Gearing, price 10 cts . Address E. Lyman, C .E .  
New Haven, Conn. 

For Sale-State or County rights ; an article for house­
keepers in the hardware line. Address J. A. Worley, 
Cleveland, O .  

Baxter's Adjustable Wrenches-'l'he best for Farmers, 
Householders and Mechanics. Greene, Tweed & Co . , 18 
Park Place, N. Y. 

Wanted-Situation as draughtsman or shop foreman. 
Understands general machine work. Small salary ac­
cepted. References first-class. Address H Expert,, ' 412 
N. 4th St. ,  Philadelphia, Pa_ 

Send for James W. Queen & CO.'s Catalogue of Draw­
ing Instruments and Materials ; also catalogue of Micro­
scopes, Field Glasses, Telescopes, and other optical in­
struments. 924 Chestnut St . ,  Philadelphia, Pa. 

For Sale-The whole or part interest in a money and 
labor saving invention, for sboe factories, now in practi­
cal operation. Address J. M. De Lacy, Trenton, N. J_ 

The Zero Refrigerator was awarded a grand Centen­
nial medal. Send for book . Lesley, 226 W. 23d St., N. Y . 

Book on �Iaking and Working Batteries, Electrotyp­
ing, Plating. etc., 25 cts. T. Ray, Box 356, Ipswich, Mass. 

Cheap I ! !-Foundry and Machine Shop, with or with­
out Agricultural Dep't . F. D .  Bennett, Jackson, Mich . 

Power & Foot Press".!:) Ferracute Co., Bridgeton, N. J. 
Superior Lace Leather, all sizes, cheap. Hooks and 

Couplings for fiat and round Belts. Send for catalogue. 
C. W. Arny, 148 North 3d St., Philadelphia, Pa. 

F. C. Beach & Co., makers of the Tom Thumb Tele­
graph and other electrical machines,have removed to 530 
Water St. , N. Y. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 

'Vater, Gas, and Steam Pipe, Wrought Iron. Send for 
prices. Bailey, Farrell & Co. , Pittsburgh, Pa. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing metals. 
E. Lyon, 470 Grand St., N. Y. 

Solid Emery Vulcanite Wheels-The Solid Original 
Emery ,\Vheel - other kinds imitations and inferior � 
Caution.-Our name is stmnped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only_ 
'l'he best is the cheapest. New York Belting and Pack­
ing Company, 37 and 38 Park Row, New York. 

Steel Castings from one lb. to five thousand lbs. In­
valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co .. Pittsburgh. Pa. 

Shingle Heading, and Stave Machine. See advertise­
ment of Trevor & Co., Lockport, N. Y. 

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

Chester Steel Castings Co. make castings twice as 
strong as malleable iron castings, at about the same 
price. See their advertisement on page 151. 

Set of Mechanical Curves, as illustrated in Sci. Am. 
Supplement, No . 50, mailed on receipt of $5.25, by KeulIel 
& Esser, New York. 

Hyatt & CO. 's  Varnishes and Japans, as to price, color, 
purity, and durability, are cheap by comparison than any 
others extant . 246 Grand st . ,  N. Y. Factory, Newark, 
N. J. Send for circular and descriptive price list. 

Walrus Leather and snpplies for polishing Iron, Steel, 
and Brass . Greene, Tweed & Co . ,  18 Park Place, N. Y .  

See Boult's Paneling, Moulding, and Dovetailing Ma­
chine at Centennial, B .  8-55. Send for pamphlet and 
sample of work. B. C .  Macl,'y Co . ,  Battle Creek, Mich . 

J. E. M. will find a description of the 
jointed boat oar on p. 343, vol. 34.-J. L. will find direc­
tions for fastening leather to iron pulleys on p. 409, vol. 
33.-H. W. T. will find something on incubators on p_ 
273, vol. 33.-D. F. H. will find a description of the 
manufacture of postage stamps on pp. 208, 227, vol_ Z7.­
J. M. will find a description of a flour bol t on p. 117, vol. 
32.-0. F. S. will find something as to acid chromate of 
lime on p. 28, vol. 36.-H. E. W. will find a good recipe 
for lacquer for brass work on p. 116, vol. 33.-C. L. C. 
and F. W. D. are iuformed that the botanical name of 
the garden box is buXU8 sempervirens.-A. B. will find di­
rections for grinding old fancets on p. 182, vol. 1, SCIEN­
TIFIC AMERICAN SUPPLE>IENT.-H. A. B. will find direc­
tions for the decalcomanie process on p. 275, vol. 34.­
A. B. C. will find something on lubrication in an engine 
cyliuder on p. 298, vol. 26.-A. A. B. will find particulars 
as to the opening of the Paris Exposition ou May 1, 1878, 
on p. 376, vol. 34.-W. I. will find directions for chang­
ing cider into vinegar on p_ 106, vol. 32.-J. A. W. will 
fiud directions for making Pharaoh's serpents on p. 218, 
vol. 34. Ether, in a test tube held in the hand, boils by 
the heat of the hand. The glass does not make it boil_ 
-J. H. W. is informed that the United States Capitol is 
lighted with gas, which is ignited, when necessary, by 
electricity.-T. R. W., Jr. , will find on p. 299, vol. 35, 
directions for making paste.-F. W. will fiud a recipe 
for a silver polish for metals on p. 299, vol. 31.-Will A_ 
V. , who asks as to shellac varnish, state explicitly what 
it is that he desires to kaow?-T. F. T. will find some­
thing on burning petroleum in boiler furnaces on p. 165, 
vol. 3O.-J. A. C. will find directions for galvanizing iron 
on p. 346, vol. 31.-V. A. S. will find directions for m1llk­
ing indelible ink on p. 394, vol. 33.-F. W. H. will fini! a 
description of an incubator on p. 273, vol. 33.-P. S_ T. 

J tittttifit �tutritlttt + 
will find directions for makin;-a blackb���-;;-;;-';';��- (9)0. C. L. says : I wish to move a lever I exterioc he.at, the quantity of ice. liquefied, and the time 
vol. 2B.-D. O. will find something on the use of old silk up and down with a force of about 12 lbs.,  and at the consumed m the act of liquefactIOn. See answer to J. 
on p. 309, vol. 31. --J. J. B. will find a recipe for a black rate of about 80 strokes each way per minute, by means I J. S. ,  p. 91 , vol. 36. 
mortar on p. 123, vol. 36.-W. S., H. W. S. ,  J. J. T., of a weight having a fall of 6 feet. How heavy a (20) B. F. M. asks : Is there a cement that J. D. M., W. A. M., J. A. c., A. K.,  A. J. W., A. J. B., I weight shall I use, and how shall I arrange it to work at will fasten the butt ends of a rope together, and do it H. K. ,  J. L., W. C. F., J. T .  S. , and others, who ask us I the above speed? How long will it run? A. You do not send quickly ? A. We do not think it probable that YOll will to recommend books on industrial and scientific sub- sufficient data. You can make the calculation for your- succeed very well in this. One of the strongest cements jects, should address the booksellers who advertise in self from the following considerations : Theoretically, adaptable to this purpose consists of a solution of best our columns, all of whom are trustworthy firms, for weight X (distance it moves while lever makes a stroke) = glue in strong, hot, acetic acid. Even this, however, catalogues. 12 xlength of stroke ; so that, if the weight moves l, as does not dry immediately. A fused mixture of equal 

(1) P F K . 1 W h e a forty fast as the lever, it must be 144 lbs. ; and if the distance parts of asphalte and gutta percha is also recommended. . . . says .
.

. � av moved by the lever pcr minute is 6 feet, the contrivance horse power return tubu�ar �oiler WhICh I blew off lately I will run for 12 minutes. A set of gear wheels, with a (21) D. H. says : In a recent issue of your 
for the purpos.e of Was�llng It  out. I

d
bl�w

f
off

ll 
a
f
t 10 It

bS. clock escapement, or some similar contrivance to regulate journal, you advised blue colored lamp chimneys to be 
pressure, haVIllg prevlOusly pumpe It u 0 wa er. the movement will answer very well. nsed by persons reading a great deal at night. How can 
After I had blown off all the water, I closed the blow- ' I color my lamp chimneys ? A. You cannot stain them 
off cock and left it to cool off. I soon heard loud re- (10) J. C. T. asks : What is the loss of power , satisfactorily, but may purchase suitable chimneys of 
ports in the boiler, like pistol shots. I shut off the wa- on the crank motion compared with the power applied blue glass. 
ter as soon as I could, whereupon the reports died away. at a tangent? In other words, if it takes 1 ton of coal (22) C. M. says : A German paper gives the A. The noise was caused by sudden contraction of the to do a given amount of work on the cylinder and crank 
heated plates when cooled by the entering water. 2. movement, cutting off at half stroke, with a piston 
Why do the rails on curves of a railroad last longer traveling 300 feet per minute, how much coal would it 
than those on a straight track? A. We could not an- take to do a like amount of work if power were applied 
swer this question satisfactorily without kaowing more at the rim of a wheel of the same size as the crank, and 
details. cutting off so as to work steam down to atmospheric 

(2) S. G. asks : 1. How is salicylic acid 
manufactured ?  A. By strongly heating for several 
hours a neutral alkaline carbolate in an atmosphere of 
carbonic acid. The residue in the retort is dissolved in 
hot water, and the salicylic acid is precipitated in an im­
pure state by the addition of a mineral acid. It is puri­
fied by distillation in a" .cucrent of steam. See p. 259, 
vol. 35. 2. Could it be use� in solut.ion." without quick­
lime, for preserving eggs? A. Yes, if the eggs were 
kept in a cool place_ 

pressure, the rim of the wheel traveling the same num­
ber of feet per minute as the piston does ? A. There is 
no loss of power. You will fiud this point fully dis­
cussed on p. 121, vol. 31. 

(11) G. A. D. asks : Is it more economical 
to carry a steam pressure of 60 or 65 lbs. on boiler than it 
is 40 or 45 lbs. ,  the engine easily doing the work re­
quired with 25 or 30 lbs. pressure? A. It depends on 
the engine. If the pressure is reduced by throttling, it 
will be rather a disadvantage to use high pressure 
steam. If the engine has an automatic cut-off, there 

(3) J. N. -S.  says : I have concluded to paint may be considerable economy in nsing the increased 
my floor and. some shelves contiguous to a small engine pressure. You can readily settle the matter by experi­
with tungstate of soda, as I fear that the excessive heat ment. 
from the furnace will ignite the woodwork. Will you f please give me the formula for mixing the tungstate of (12) J. O. D. asks : What is the best way 0 
soda and water, and the tungstate with the silicate, for testing a boiler in order to ascertain its economy in fuel ? 
the paint? A. Dissolve about l Ib.  of the salt in 3 or 4 A. Measure the coal burned and water evaporated, and 
gallons hot water, and apply with a brush. Dissolve 1 also test the quality of the steam. 
lb. of the waterglass, in fine powder, in 1 gallon of boil- (13) G. IV. K. says : 1. Which is the best 
ing water and apply as a varnish. It may be mixed with way to drive a burr, with belt pulley on spindle, or with 
a little oxide of zinc, well agitated when using. It will bevel gear? A. Unless you use cut gears, the belt will be 
preserve the wood, as well as render it fireproof. rather more efficient. 2. Will it be dIfficult to keep an 8 

(4) L. K. says : I have an achromatic tele- inch belt from running off of pulleys on upright shafts 

following : " Lamp chimney and blowpipe combined. In 
this novel device the vapors of petroleum mixed with 
hot air produce a high degree of heat, on a small scale, 
the whole apparatus being of the size of a common 
lamp, and an experimenter can melt in this way, in a 
small crucible, 4 ozs. of copper or nickel, or 3 ozs. of 
wrou�ht iron within 10 minutes' time." Is this possible? 
A. Popular accounts like the above are usually to be 
taken with some grains of allowance, but the result 
given does not seem impossible. 

(23) H. B. asks : 1. Is a short stroke engine 
better thau a long one for sawmill use? For instance, is 
a 10 x 16 or 18 inch engine better, and will it furnish 
more power aud more quickly than a 10 x 20 inch one ? 
A. For the same piston speed, the short stroke engine 
will make more revolutions per minute than the other, 
which may be an advantage or not, according to the de­
sign and construction of the engine. For the same num­
ber of revolutions in each case, however, the long stroke 
engine will develop the most power. 2. 'Will a port­
able engine and boiler, say of 25 horse power, for saw­
mill usc, furnish as much power as one of the same size 
stationary ? A. Yes, if the machinery has the same 
general proportions and design. 

(24) N. E. L. says : Which takes the most 
power, a large or a small circular saw, both having the 
same surface speed · and the same number of teeth to 
the inch, and cutting the same kerf? A. If one saw has 
twice the diameter of the other, and cuts at the same 
rate of speed, it only makes half as many revolutions in 10 feet apart? A. Flanged pulleys are often used on scope which makes stars of the first magnitude appear vertical shafts, but are not necessary if the shafts are a given th-r:e, .and hence does �?t require any more 

as large as the full moon ; and I wish to know what ad- accurately lined and the pulleys crowned. power to drIve It, under the condItIOns you have stated. 
ditions I can make to increase its magnifying power? In practice, however, large saws are thicker than small 
A. We think you want to increase its definiug power in- (14) C. W. N_ asks : 1. If a vessel and her l ones, aud frequently run proportionately faster and 
stead of its magnifying power; for no good telescope cargo weigh 1,000 tons, will she displace 1,000 tons of i with larger feeds and deeper cuts ; so that generally 
will show stars to be anything but a point with more or I water, or more or less ? Can the hull be modeled so as I large saws take more power than small ones. 
less radiations of light according to the state of the at- (always weighing 1,000 tons complete� to displace mo:" , 

(25) G. H. E. T. asks : What sized fan mosphere_ �our telescope lenses arc not properly �ade or less t�an 1,000 tons ? A. The weI�ht of water dlS-
blower and what number of revolutions of such would o� they are ,:" splaced, they. have too mnch aberratIOn, placed wlll always be equal to . the ,;eIght of vessel and 
be re �ired to fill an iron tank which is 2 x 1 x 2 feet in mther sphencal or chromatIC, or probably both. Take a cargo, whatever the models, It bemg understood, of . q . . , 

piece of paper three fourths of an inch in diameter, and course, that the vessel floats. 2. A butcher has stated � m.mutes �f tml� to 5 l?s. pressure? A. You wlll fiud 
cover the center of the ob "ective ' then focus on an ob- positively to me that, if a creature were put on the It .dlffieult, If not Imposs�ble, to produce s�c� a pr'.'ssure 
. J . ' . . d d h k'll d ' h' t ' th t h wllh a fau blower' and If you use a POSItIve actlOn or Ject. Then remove the pIece, and cover the outslcle scales, welghe , an t en 1 e In IS raCKS, a e I . ' . . . 
portion, letting the light pass through only that part would weigh more dead than alive. I disputed this ; . �Isplace�ent blo,,:er, yo� can calculate ItS �'ze to de­
which was covered in the first instance. Then focus on was I right? A. We should have been inclined to elis- lIver � gIven �uantlty o� alr �t a fix�d v�loClty, or the 
the same object, and note the difference of the two. pute it too, unless your friend had produced some indis- ,:elo01ty reqUITed to dehverthls quantlty wlth a fixed de-
These will agree if the glass is of the proper curves. If putable evidence in support of his assertion. lIvery per stroke. 
the edge is the shortest focus, then that part of the lens I (26) G. T. asks : Our engine room is of 
between the center and edge will require flattening by (15) J. B . says : I wish to run a smal en- stone, two stories high, and is excessively hot in Bum-
polishing, and vice versa. gine, a little time each day, by compressed air, using a mer. I think it could be much improved by proper ven­boiler 40 inches x 20 feet for a reservoir, and a windmill tilation, but do not knaw exactly how to proceed. I to force air into the boiler. Can I force the air in with a thought of putting a large air shaft, say 2 x 4 feet, above common force pump, such as is usually used for for- the boilers to extend above the roof. Do you think that cing water into steam boilers? A. It will probably be would improve it? The boilers are covered with brick, necessary to use a water jacket, or some device for cool- but the dome, cylinder, and heater are not jacketed, and ing the air, if the compression is considerable, unless they radiate a great deal of heat. A. From the descrip­the pump is new. tion, we judge that there is considerable radiation of 

(5) W. W. M. says : I have j ust completed 
a large barn, and up through the center I have erected , 
from a solid foundation, a strong framework of 8 feet 
square; this runs up to the roof. The object of this 
was to erect some kind of a wind power which would do 
my barn work, such as cleaning oats, cutting hay, shell­
ing corn, pumping water, etc. I have seen a power 
erected in the form of a drum with perpendicular fans 
which could be closed or opened at pleasure, 1 .  Can 
you give me a plan for the construction of such a power? 
A. If such a form of windmill should be inclosed in a 
revolving rectangular cupola npon your barn, the fans 
might be fixed stationary within a light circular rim, and 
the force of the wind, when too violent, moderated by 
the insertion of automatic luffer-blinds in the front of 
the cupola. The most simple form of such a windmill, 
however, would be that in which the sails or fans are 
set horizontal, and the shaft horizontal and with bear­
iugs near the floor of the cupola, in which case ouly the 
upper half of the mill wheel is exposed to the wind. 2. 
Would it be practicable to have a power of this kind 
worked on the principle of t.he turbine wheel? A. We 
think not, as in the case of t.he turbine the weight of the 
water is an element that would not apply here. 

(16) J\'L A. K. says : There are five ma- heat that might be prevented with advantage both as re­
chines run by compressed air_ The compresser stands gards economy and comfort. Then you should admit 
half a mile from the work. When the compressers are the outside air, either by means of a wind sail or ven­
run by steam, it takes 65 lbs. pressure to run them. tilating wheel, and provide a shaft to allow the heated 
'Vhen there is 55 lbs. on the engine, all the machines air to escape. 
will not run well. But if one of them stops, the others (27) T. W. D. asks : How may a novice re­run all right; and the air escapes from the escape valve fine bookbinders' gold rags on a blacksmith's forge? on the compressor just as much when the five machines 

A. Cut t.he rags into very small pieces, mix them with a are attached as it does when only four are running. I small quantity of carbonate of soda, place loosely in a claim that they do not raise pressure enough; another man small, covered, black lead crucible. Heat the crucible at claims they are making more than the machines need; first moderately and when the cloths are all carbonized for, he says, it is blowiug out of the escape valve all the raise the temperature to bright redness. The fused gold while. A. Aecording to your account, we agree with will collect as a small button in the bottom of the cruci­you that it would be better to increase the pressure. 

(17) W. J. MeG. asks : In an ellipse the 
semi-conjugate diameter is equal to the distance from 
one of the foci to another and of a semi-transverse di-

ble, and when cold may be removed and freed from the 
soda by a little sulphuric acid. 

• ameter; and in the application of square root, employed (6) G. B. M. asks : Can you give me any m- to find distance of foci from center, I make use of a formation concerning the building of a Vienna bake contraction, as follows : To find the difference between oven? A. We have been infol'1lled that the bread of the the squares of two nnmbers, multiply their sum by their Vienna Bakery depends, not upon any peculiarity in the difference. Example : What is the difference between oven for its alleged superiority, but upon the yeast and the squares of 7 and 9? A. 9+7= 16. 9-7=2. 2 X 16= the method nsed in the manufacture. The ovens are 32. Proof : 7' =49, 9' = 81. 81-49 =32. A. This is a said to be constructed as f6110ws: They are like the old- well known principle, to be found in nearly every treatise 

(28) F. L. asks : In your issue of February 3 
there is an article on bronzing. I have tried the com­
position, but there is something wrong about it. My 
method of applying it is to cover the article I wish to 
bronze, and let it dry, and then brush it off. What is 
wrong? A. Heat the metal in the same manner as ,,,hen 
applying a lacquer. The preparation is intended more 
particularly for articles of brass. 

(29) A. S. asks : 1. Would a plan for clean-
f hi d b ' k h' h were nscd before the in ing out or scouring sewers be patentable ?  A. Yes, if as one nc ovens w, Ie 

h 'l - on algebra. novel. 2. Are the mouths of se""ers I'll Ne'" York cl'ty troduction of stoves and ranges, but on a mnc arger • " " 
scale. There are six of these, each twelve feet long and (18) J. H. D. asks : Is a locomotive flny open, or uncler the water at all tides' A. Some of them 
at the broadest part nine feet wide, the shape being oval. heavier on the track when drawing a heavy load than she are partly open at low water. 3. What are the maximum 
A roaring fire of wood is made in one of these ovens, is running light or drawing a light load ? If she is, how and what the minimnm grades given to sewers? A. The 
and kept until three feet of masonry undemeath it are much, and why? A. If, as is usual, the locomotive is at- maximum is that of the steepest streets, which in some 
heated through. The ashes are then carefully swept tached to the load in such a manner that it only draws cases is cousiderable, although we have not the data to 
out, and the bread is baked on the hot tiles which form and does not exert any lifting force, the weight on the name either that or the minimum. The latter is very 
the oven floor. Steam pipes pass through these ovens, driving wheels is not affected by change of load. low indeed-in some streets not sufficient to prevent the 
but these are heated only while the baking is in progress (19) O. G. S. asks : Will a certain quantity water from backing up into the drains during the preva-
. d t . t . t t It ' c s lence of showers. 4. Are any with only the grade caused m or er 0 mam am an even empera ure. IS ne e - of ice placed in an airtib"ht glass box and suspended in t k fi ·  1 r twice 'n by the fall of the tide, such as the Canal street sewer sary 0 ma e a new re III an oven on y once 0 I water "bive a greater amount of cold to the water than if 
th d d· t th t f bakl'ng re must be, I think? A. There is a slight grade even ill ree ays, accor mg 0 e amoun 0 - the ice were first placed in contact with the water? A. quired. . " . 0 Canal street. 5.  Are the inlets from the streets open, or A given quantIty of lCe at 32 Fah., unless acted upon h th>?;l' t  aps ' A. They have culverts whieh form a 

(7) S. G. asks : What is the greatest num- I �y some .hygroscopic salt which determines its rapid 

I tr:;� these� ho'-"'ever, are easily punched through in 
ber of revolutions allowed to a steam fan blower per I lIquefactIOn , cannot be made to reduce the temperatu;e cleaning them out, and are not always kept in repair. 6. 
minute? A. It depends on the form of the fan, pressure I 

of a surrounding b.ody �f wat.er more tha� a c
�

rtal� i Is there any difficulty in keeping any of the sewers from 
of blast, etc. It would require a cousiderable treatise to J number of �egrees III a gIven t

�
me. The tota

\ 
an ul

!
,- I accumulating sediment. A. Yes. 7. Is IIny expense in­

answer your question properly, but you will find much mat� qua�tity of heat absorb.e or �endered atent y i curred yearly in removing sediment, and is it heavy? A_ 
information in the catalogues of manufacturers. I the lOe, m the process of hquefaetlOn, regardless of I A contract is made to remove the sedimeut in the sewers 

• the time ,:onsumed in the act, will be th? same under I by the load, and that in the culverts by the year. It is ... 
(8) T. R. V. asks : Does pourmg hot wa'er I any eOUditl;ms. Surrounding the block �f Ice ?y a glass source of great expense. on a frozen lead watsr pipe cause it to burst? A. We I envelope wlll somewhat retard the refrlgeratlOn of the I '" . . . . ima"ine that the hot water only reveals the cracks that surrounding body of water. The degree of refrigeration (.,0) S. H. B. asks : Can amhne mk stams 

� already been made. of the water is dependent /lnly upon the exclusion of be easily removed from clothing? Most recipes for re-
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rnOVJl1g ink stains refer to iron inks. A. Fir st try 9 little 
strong ulcoho>, and . if this fail s ,  moisten with very di· 
lute sulphuric acid, then with a strong solution of chlor· 
itle of lime, expose for an hour to bright sunlight and 
wash well with clean hot water. 

Bedstead. invalid. W. Spanner. " . . . . .  ' ' ' ' ' ' ' ' ' '  186.694 1' M�n�ng bUck�t, tr
.
iP. H. S. Craven . . . . .  :: . . . . . . . . . . . .  186.808 ! U P  R I G  H T O R I L L  P R E  S S E  S Bedstead. wardrobe, W. McNaughton . . . . . . . . . . .  186.744 Mmmgmachme, F. M. Lechner . . . . . . . . . . . . . . . . . . . . . 186,854 1 H BICKFORD Ci ' t· Oh' 

, 

Beehive, H. Hatfield. . . . . .  . . .  . . . . . . .  186.728 , Nutmeg grater, H. Scheibel. . . . . . . . . . . . . . . . . . . . . . . .  186,884 : . , ncmna I, 10. 
Bell toy. E. C . Barton . . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . .  186.705 ' Oiler, J. H. Bertram. . . . . .  . . . . . .  . .  . . . . . . . . . . . . . . . .  186,658 
Bessemer steel scrap, piling, P. & W. R. Hayden . 186.836 Organ coupler. reed, Kelly & Arno . . . . . . . . . . . . . . . .  186,846 
Binder for books . metallic, H. H. Edwards . . . . . .  186,815 Organ. reed. G. B Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,845 

(31) M. A. F. says : 1. I want to make a Birdcage screen, G. W. Chapin. 186,711 Organ, reed, Kelly & Rand. . . . . .  . . . . . . . . . . . . .  . . . . .  186.849 

hoiler 8 inches in diameter and 20 inches long. If made Blank book, F . Bowman. . . . . . . . .  186.791 Organ stop action. reed, G. B .  Kelly . . . . . . . . . . . . . . . .  186.847 

of � inch coppcr, how many Ib�. pressnre will it stand Bobbm wmder. A .  C. Carey . . .  . . . . .  . .  186.709 Organ, stop action. reed, Kelly & Rand . . . . . . . . . . . . .  186,848 
Boiler. Selden & Nagle . . . .  . 186.762 Paper box, R. B. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,811 

per square inch, and how many rubes of 1 inch diame- Bolster and step� Nealon, Higgins & Knott. 186,749 Paper bOX, L. P. Heath . . .  186,730 
ter shall r put in ?  A. Yon can carry a pressure of 100 Book clamp. G. T. Wood . . . . .  186.915 Peg fioat. T .  F .  Lippengood . . . . . . . . . . . . . . . . . . . . . . 186,857 
Ibs. per sqnare inch with a copper boiler, 2 .. Will a Boot attachment, J. H Johnson . . . . . . . . . . . . . c o  186,843 Pen, fountain, P. GoehIing . . . . . . . . . . . . . . . . . . . . . . . . .  186,723 
wrought iron boiler of the same size 8tand as much Boots, moulding soles of. J .  H. Walker . . . . . . . . . " . . 186,909 Pencil- sharpener and protector, J. Watrous . .  c • • • •  186,777 
pressure as the copper one? A. The iron boiler will , Boots. etc . ,  sandpaper roll for, N M. Seelye . . . . .  186.761 Piano action, H. V. Boehme . . . .  . . . . . . . . . . . . . . .  . . .  186,708 
staud 140 Ibs. Allow a space between the tubes of from Bottle tops. cover for, F M. Piper. . . .  . .  . . . . .. 186.690 Piano stools. G. A. Ramseyer . . . . . . . . . . . . . . . . 186.756, 186,757 

NILES ENGINE 
SUIT ABLE FOR 

PRINTING OFFIt 'ES, 
HOTEI,S. LAUNDRIES, 

TAN NJo)RIES, 
SAUSAGE-MA KI<:nS, etc. ; 

And for any purpose requiring an en­
gine from 2 to 12 horsa-power. 

ADDRESS 
NILES TOOL WORKS, 

UnnliU"". Ohio. 

� to % inch. 3. Will the iron boiler do to run an en· I Botthng machine, A. Clm.tin . . . . . . . . . . . . 186,798 Pigment base, making, H. Knight . . . . . . . . . . . . . . . . . 186,738 

gine ly'; x 3 inchcs ? A. The boiler 18 rather small, if Brau treatin.g process, E  O. Pease . . . . . . . . . . . . . . . . 186,81'1 Pile driver, J. Gre�g: . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  , 186,831 HOME-MADE TELESOOPES.-D i r e c-
you desire to work the engine up to fuU capacity. i Breech-?Oadmg fire �rm. R F Cook (r). . .  . . . . . . . . . 7.478 Pipe couph�g and Jomt, H. �ell�eke . . . . . . . . . . . ' . . . .  186,758 tions for their constrnctIOn, with engravings show. 

, . . ! BrICk kiln. E. W. Bmgham . . . . . . . . . . . . . . . . . . . . . . . . .  186,79,6 Plants. se!tmg• C. J. & H. " . WIlhams . . . . . . . . . . . 186,698 , ing the proper arrangement of lenses and tubes. By (032) T & D. say : We have a blower, run· I Broom. A . C. J�cques . . . . . .  . : . . . . . . . . . . . . . . . . . . . . . .  18�,6 1 8 Plow carriage, wheel. A. K. Wolfe . . . . . . . . . . . . . . . . .  186.780 I I'rof. Van Der Weyde. Price. 10 cents. SCIENTIFIC 
ning at the rate of 3 000 revolutions per minute Does Brooms. buncillng. D. Van WICklen . . . . . . . . . . . . . . . . 186,773 Plow pOint, W. A. Conaway . . . . . . . . . . . . c o ·  . . . . . . . 186,803 I AMERICAN SUP.PLEMEN'.r No. 1 .  
i t  make any diffc!'cn�e i n  the hardness o f  ir01�, if the Brush. making. J. IvI. Patters�n : . . . . . . . . . . . . . . . . . . . 186,7�; PI�w •. Bulky, W B .  Newman . . . . . . . . . . . . . . . . . . . . . . . . . 186,867 : --
blower is near the cnpola or eorne distance from it? A. Butter wor�er. E. D. & E W. Kitchen . . . . . . . . . . " 186,80" / Prmtm!" press. E. Beech . . . . . .  : . . . . . . . . . . . . .  186,785, 186,786 " THE A MERICA N FIREM E N " Camel fOr I alsmg vessels. J. S Dowdle . . . . . . . . . . . . . 186,666 Propelhng vessels, T. H. Rawlmgs . . . . . . . . . . . . . . . . .  186,691 F tt 256 b d ' Within the o�dinary limits of a fou�dry: the position of Can, sheet metal, A. E. I,eland . . . . . . . . . . . . . . . . . . . . . 186,856 n,lil jOint and fish plate. Brown & Smith . . . . . . . . . . . 186,794 �����ang:�� ���,3r p�I�e

M$i. 
er'/lublif��J'

s
by°'W. :E the blower wIll not make any material difference. Can. tin. J. C. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 186,840 Railroad tie, G. W. Chandler . . . . . . . . . . . . . . . . . . . . . . . .  186,710 CHAMPLIN, Boston: Mass. 

(33) E. O. B. asks : I hold that if 1 ton Car brake. street. Kimpel & Forchland . . . . . . . . . . . . . 186,679 Rein holder, R. P. Murray . . . . . . . . . . . .  " . . . . . . . . . . . .  186,748 
HIO BAOK 

b r d th I f h dr t t· Car coupling, C. H. Knowlton . . . . . . . . . . . . . . . . . . . . . 186,682 Road scraper, W. Brown, 2d . . . . . . . . . . . . . . . . . . . . . . . .  186,660 HOW TO USE PHOTOGRAP h' -pressure e app le to e p unger 0 a y os a IC Car heater, J . S . Linsley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186,739 Rock drill, J .  B. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186.785 �rounds. ir.rdgrt"� deqs7�r�d �f�e ���J:,��tWi�R i� pI:mp, ,vhich is 1 square inch .in are�, the pr:�sure on a Car starter, S. S . Vollum . . . . . .  , . . . . . . . . . . . . . . . . . . .  186,908 Roving twister, J. S. Kirks . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,851 

I
' il?u�fr:�rbns.ll l ;Jtu�tle paplr, explaining the various 

6 Inch ram connected thereWIth WIn be 281Wi tons, reo Cars, draw bar for street, M. Osborn . . . . . . . .  ' . . . . . . .  186,687 Sack holder and sack filler, Sondermeyer et aL • • • • •  186,892 methods of so using backgrounds as to produce the best 
" dl ' f ' f t' ·  'f th 1 tt · . f II . S I C W 1 6"" effects with examples of the wrong methods. Full of bar ess o sIze o. connec lllg pIpe, I , e � er I8 u ! Carp.et s,,:"eepers, A. W. 8tewart . . . . . . . . . . . . 186,894, 186,895 ad ron, • H. estp�al . . . . . . .  

: . . . . . . . . . . . . . . . . . . . .  86, il l  useful'practical ideas for photographers. published in 
of water. My fnend asserts that the hole 111 the con- I' Carnage Jack, A. J'

.

Tsch

.

a

. 

ntz . . . . . . . . . . . . . . . . . . . . . . . .  186.696 Sample card for neck tws, D. RIchter . . . . . . . . . . . . . .  186,879

. 

full in SCIE"�'n'IC A>lERlCAN SUPPL]JMENT, Nos. 48, 
necting pipe gives the pressure, and the increase win be Carri.age painter'� easel, J .  G .  Hohenstein . . . . . . . . .  186.676 Saw, hand, C. Disston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186,814 1 !li n������l����s each. To be had at this office and of 
as its area differs from the area of the ram. Wbo is Carvlllg attachmellt for lathes. F. Arhey . . . . . . . . .  " 186,702 Saw mlll, gang, D. J. Marston . . . . . . . . . . . . . . . . . . . . . . . .  166,742 
right? A. Yon have the correct idea. ' Cha�r. F. L. �atch. c . . . .  :: . .  

; 
. . . . . . . . . . . . . . . . . . . . . . . . .  18�.870 Saw�ng lumb�r, J. Springer . .. . . . . . . . ........ . . . . . . . .  186,893 � U N I V E R S A L L  Y A P  P R. O  V E D . 

Chmr, barber s and dentIst s, L. M..- Angle . . . . . . . . .  186,782 SaWIng machIne, crosscut, R. M.  Blohm . . . . . . . . . . . .  186,793 (34) S. H. B says : One of your correspon· Churn, J .  �'. Hennessy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186.887 School desk seat, E. Haynes . . . . . . . . . . . . . . . . . . . . . . 186,729 

I THE SPENCERIAN I dents recently asked for the correct name of what is Churn. J. Higgins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186.731 �crew blank hOlde�, magnetic. FJ. E .  Quimby . . . . . . 186.755 
called the b1ne hawk. I find, by Cone's "  Key to North Churn dasher, C. J. Syme . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186,897 .,crew blan!"s, �akmg. S. Vanstone . . . . . . . . . . . . . . . . . 186,905 
American Birds " that it is the peregrine falcon (falco CIgar show box, F .  A. Braymer, Jr . . . . . . . . . . . . . . . . .  186,792 Screw cnttmg dIe, A. J. Smart . . . . . . . . . . . . . . . . . . . . . . .  186.890 :.. ______________ _ 
comm 

.
) 

, Cigars, mouth piece for, J. L. Gross . . . . . . . . . . . . . .  186,834 Screw-threaded rods, making, Vanstone & Heard. 186.904 DOUBLE ELASTIC un28 . Clay picking machine, R. W. Stieneker . . . . . . . . . . .  186,896 Screw threaded stock, making, S. Van!'ltone . . . . . . .  186,906 (35) S. H. B. says : I had occasion to test Cloth measuring machine, A. Brown . . . . . . . . . . . . . . .  186,661 . Screws, making wood, E .  E. Quimby . . . . . . . . . . . . . . . . 186,754 
Clothes sprinkler, Maas & Schnelke . . . . . . . . . . . . . . . . .  186,741 ' Seed dropper, L. Francisco . . . . . . . . . . . . . . . . . . . . . . . . . . 186,670 S T E E L  P E N S  one of your answers a short time since as to ail Ycring 

glass, and had good success, except that I do better with­
out warming the solntions, and by cleaning glass as a 
photographer doee. 

(36) J. A. II. says : I have a hard black rub · 
ber ornament that I wish to fasten to a piece of hard 
wool. How can I do it?  A. Try glycerin and white 
L·ad. 

We nse plnmbago, etc. , and that, with iron and steel 
fil Ings and other dirt, gets gronnd into my hands so thai 
it takes a great deal of time and labor to clean them. 
Can you give me a recipe for something that will take 
t;lC oil and dirt off thoroughly and quickly? A. Wash 
yonr hands first with oil and sand and then with soap 
nnd water and pnmicestone. 

Colfee mill. A. Shepard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166.889 Seed planter, etc . ,  S . B. Gilliland . . . . . . . . . . . . . . . . . . .  186,826 
Coin wrapper, E. A. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,886 Sewer trap. G. 'V. Greenwood . . . . . . . . . . . . . . . . . . . . 186,832 
Corn planter, J. Clarridge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,&12 Shade holder, Clark & Kintz . . . . . . . . . . . . . . . . . . . . . . . . .  186.799 
Corn planter, H. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,844 Shutter worker, W. C. McGilL . . . . . . . . . . . . . . . . . . . . . . 186,861 
Corn planter, S. P. Loyd . . . . . . . .  . . . . . . . . . . . . .  . .  . .  186,859 Silt baSin, J. Weidenmann . . . . . . . . . . . . . . . . . . . . . . . . . .  186,913 

Of superior European manufacture, and 
celebrated above all others for 

Corn planter, J. G. & J. H. Stokesbary . . . . . . . . . . . . .  136,766 Sleigh thills, attaching, W. Fairweather . . . . . . . . . . .  186,668 
Corn sheller. G. Goddard. . . . . . . . . . .  . .  . . . . .  : . . . .  186,830 Snow plow, R. G. Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,740 I ELAST�:::J ::EVEN N ESS O F  PO I NT I I DU R A B I L�I 
Corset, E.  S .  Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,917 I Soda, carbonating, J. McCloskey . . . . . . . . . . . . . . . . . . . .  186,748 
Cotton gin, P. C. Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,882 Soldering machine, Dillon and Clearry . . . . . . . . . . . . . 186,81:1 AND THE FAVORITE OF 

Cotton gin, W. O .  Watson . .  " . . . . . . . . . . . . . . . . . . . . . .  186,910 Spike puller, M. S. Prentice . . . . . . . . . . . . . . . . . . . . . . . . . .  186,874 
Cotton gin feeder, Coons & Van 'Vinklc . . . . . . . . . . .  186,804 , Spinning and twisting machine, H. A. Chapin . . . . .  186,79G 
Cotton seed planter, J. Clarridge . . . . . . . . . . . . . . . . . . .  186,GOO Splint, hinged, G. S. Adams. . . . . . . . . . . . . . . . . . . . . . . . .  186,700 
Cradle, J. A. Kirchner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,737 Stamp. hand, H. S. Blunt. . .  . . . . . . . . .  . . . . . . . . . . . . .  . 186,707 
Cultivator and corn planter, J. F. Poole . . . . . . . . . . . 183,073 Stanchion, A. H. Taft . . . . . . . . . . • • . • • . . . . . . . . . . . . . . . .  186,767 
Cup, S . S. Newton . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  186,750 Stave jointing machine, l<'. Arbey . . . . . . . . . . . . . . . . . . . 186.70; 
Dental instrument case, E. P. Brown . . . . . . . . . . . . . . . 186,7�3 Steam boiler circulater, J. T. \Vainwright . . . . . . . . .  186,774 
Dental plugger, C. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,680 Steam radiator, A. W. Cram . . . . . . . . . . . . . . . . . . . . . . . .  186.807 

Bankers, Merchants, \ 
Accoun

. 

tants, Book-Keepelf's, 

GOVc1'11/lnent Ojfic'ials, 

Lau·yer.fii , Edito'1"S, 

Correl�pondents, 

------ _. _ -_ .. _-_. _ .. _- . --------- - Dental purposes, gold foil for, R. S. 'Yilliams . . . . 18G,911 Steam trap and boiler feeder, E. ]"ox . . . . . . . . . . . . . .  186,820 A�D ALL 'VHO DO MITCH WRITING. 

COMMUNICATIONS RECEIVED, Desk, advertising, F. Vornbrock . . . . . . . . . . . . . . . . . . . .  186,699 Steam whistle, J. Einig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,718 
The Editor of the SCIENTIFIC AMERICAN acknowledges, 

with mnch pleasure, the receipt of original papers and 
contributions npon the following subjects : 

On Separating Cobalt from Nickel. By L. S. 
On Reapers. By G. H. R. 
On Instinct. By E. H. R. 
On the Supposed Planet Vnlcan. By P. 
On Poisonous Fireworks. By D., S. , & Co. 
On Boiler Explosions. By C. W. Y. 
On Milking Cows. By A. E. U. 
On Force Analyzed, etc. By T. D. 

Die for making hoes, J. C .  "Klein . . . . . . . . . . . . . . . . . . •  186,681 Stencil copying press, A. E .  Hix . . . . . . . . . . . . . . . . . . . .  186,733 
Dough-kneading machine, E. L. Edward.,; . . . . . . . . . 186,717 Stirrup, H .  H. Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,853 
Earth auger, G. Fletcher . .  . . . . . . . . . .  . .  . . . . . . . . . . . . . .  186,818 Stool, spring seat, Hutchinson & Lunger . . . . . . . . . . 186,841 
Earth auger, G. B. Franklin . . . . . . . . . . . . . . . . . . . . . . . . .  186,821 Stove, coal oil, .T. ,Yo Underwood . . . . . . . . . . . . . . . . . . . 186,903 
Egg poaching utenSil, Townsend et al . . . . . . . . . . . . .  186,901 Street sweeper, W. H. Gunnell . . . . . . . . . . . . . . . . . . . . . 186,724 IVISON, BLAKEMAN, TAYLOR & CO. ,  
Electric telegraphy, A .  G. Dell . . . . . . . .  " . . . . . . . . . . .  186,787 Stump extractor, W .  Berry, Jr . . . . . . . . . . . . . . . . . . . . . .  186,788 
Engine, duplex: pumping, G. F. Blake . . . .  " . . . . . . .  186,650 Sugar, drying hard, W. R. Elmenhorst . . . . . . . . . . . . . 186,81G Nos. US and 140 Grand St., NewYor], . 
Engine, rotary, J. C .  Thomas . . . . . . . . . . . . . . . . . . . . . . . 186,771 Snlky plow, Fuller & Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . 186.673 A L  U M I N I U M - I T S  OHARAOTER Eraser and pencil combined, P. Schrag . . . . . . . . . . . . 186,885 Suspenders, I.J . C. 'Varner . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,775 
Evaporating alkalies, Keen & Burgess (r) . . . . . . . . . .  7,485 Tack strip and reel, G. W. Copeland . . . . . . . . . . . . . . . .  186,663 
Explosive compOSition, E. Judson (r). . . . . . . . . . . . . .  7,481 Temple teeth, setting, N. Chapman (1') . . . . . . . . . . . . .  7,417 
Eyelet, S . W. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186,916 Tenoning and mortiSing, F. Arbey . . . . . . . . . . . . . . . . .  186,703 

Weight, Indul?trial Uses, Alloys, Method of Manufacture 
and Cost in Market. A vuluable paper. SCIENTIFIO 
AMERICAN SUPPLEME�T No. 35 . Price, 10 cents. 'ro be 
had at this office and of all newsdealers. 

Faucetfor baths, etc . ,  double, H. C. Meyer . . . . . . .  186,685 Test gage, O. D. Thayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186,770 OPIU" and Morphine habit cured pain. 
Also inquiries and answers from the following: Fellies, making metal, R. W. Davis . . . . . . . . . . . . . . . . .  186,81) Tire heating device, C. O. Gause . . . . . . . . . . . . . . . . . . . . 186,721 J"VJ. i�si",}J�s�h"t;if::�t'f;t,�ci3;;,.��,T&:' P. H. & C. F.-J. E. G.-J. C. W.-D. D. J.-E. G. M. Fence, D .  R. Ostrander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186,688 Tobacco curing apparatus, A. Fenn . . . . . . . . . . . . . . . . . 186,669 ___ _ ___ . _ _  _ 

IDNTS TO CORRESPONDENTS. 

Fence. farm, Ogle & Robinson . . . . . . . . . . . . . . . . . . . . . . . 186,868 Tobacco label. etc . ,  C .  R. Mengel et a! . . . . . . . . . . . . . . 186,745 50 Visitinll Cards, with name, 10c .  and stamp. 
Fertilizer and seed sower, Galer & Spencer . . . . . . . . 186.823 Toy horse and carriage, A. Q. Ross . . . . . . . . . . . . . . . . . .  186,880 Ag'ts Outfit 10c. L. C. COE & CO. ,  Bristol, Ct. 
Fire alarm signal box, G. Floyd . . . . . . . . . . . . . . . . . . . . .  186,819 Tripod for rock drillS, J. B. Johnson . . . . . . . . . . . . . . . . 186,842 

Correspondents whose inquiries fail to appear should Fire alarm signal, C .  Selden . . . . . . . . . . . . . . . . . . . . . . . . .  186,887 Trunk fastener, F. W. Mix . . . . . . . . . . . . . . . . . . . . . . . . . .  186,746 CONCRETE DOCKS OF NEW YORK.-With two 
engravings, showing the Io'oundatlOns of the Docks 

and the method of makmg the Concrete Blocks. SUP· 
PLEMENT No. 23. Price, 10 cents. 

repeat them. If not then published, they may conclnde Fire kindler, G. W. Greenwood . . . . . . . . . . . . . . . . . . . . . 186,833 Truss, E. H. Ryno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186,76ll 
that, for good reasons, the Editor declines them. The Fireproof curtain, W. D. Baker . . . . . . . . . . . . . . . . . . . . .  186.657 Tuhe packing, S. L. Fox (r) . . . . . . . . . . . .  . . . . . . . . . . . . . . 7,479 
address of the writcr should always be given. Fireproof express chest, Glover & Morris . . . . . . . . . .  186,828 Umbrella rib tip, Valentine & Morrison . . . . . . . . . . . .  186,907 

Inquiries relating to patents, or to the patentability Fireproofing composition, W. J. Ryckman . . . . . . . . .  186,381 Undershirt and drawers, L. R. Sharp . . . . . . . . . . . . . . .  186,693 
W ANTED-A SITU ATIO N AS ENG I-

of inventions, assignments, etc. , will not be pnblished Flavoring powder, W. P. Clotworthy . . . . . . . . . . . .  , . .  186,712 Valve attachment. safety, H. G. Ashton. . . . . . .  186.783 NEER. or Superintendent of an Iron Works or Manu-
here. All such questions, when initials only are given, Flour sifter, C .  F. "\Tickwire . . . . . . . . . . . . . . . . . . . . . . .  186,778 Vehicle spring, \V .  'V. Sayers . . . . . . . . . . . . . . . . . . . . . . .  186.883 1acturing Co' . . by a young man who is a practical engineer 
are thrown into the waste basket, as it would fin half of 

Fruit basket, C. C .  Robert!!! . . . . . . . . . . . . . . . . . . . . . . . . . .  186,759 Vehicle wheel, D. & A. W. Davis . . . . . . . . . . . . . . . . . . .  186,812 f:���o�����an(;m�le
a� Jl:il:;��a���H����¥;��1i�e 

Furnace, etc . ,  smolre consuming, K .  �f. Jarvie. . . . .  186,734 Ventilating buildings, L. A. Johnson . . . . . . . . . . . . . .  186,736 . b 'l h d I' d oth ach'ner a a our paper to print them all ; bnt we generally take plea- Furnaces, heat fender for, J. B. Chandler . . . . . . . . .  186,797 Veterinary instrument, L .  W. Hamilton . . . . . . . . . . 186,72G rr��n��dg�1.
ersAdJr::Su :kcN�rn.GY , ��r: G�o. ])un:C, fmm in an�wering briefly by mail, if the writer's address Game apparatus, Pitman & Jacobson . . . . . . . . . . . . . . .  186,872 Wagon brake, C . T. 'Varren . . . . . . . . . . . . . . . . . . . . . . . . . 186,776 No. 4  Hickory St., Buffalo, N. Y .  _______ _ 

iSl glv�n. Gas, hydrating chlorine, W. Maynard . . . . . . . . . . . . . .  186,860 Wagon hound, A .  R. Cushman . . . . . . . . . . . . . . . . . . . . . .  186,809 ... ---.------.. 

Hundreds of inquiries analogons to the following are Gas extinguisher, automatic, �. T. Fryer . . . . . . . . . .  186,672 vVagon seat fastening, I.J. A. & A. L .  Davis . . . . . . . .  186,605 600 �.O����l�� a.��d��!���lI!�t�!� PlANTS sent : " Who makeR nlachinery for spinning cotton Gas frOI� petroleum, �tc . ,  J. RIgby . . . . . . . . . . . . . . . . . 186,692 Wash board, S. A. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186,7�2 ���l�ll�������lf::Hl��;ft.?d\J�t 
twine ? Who sells acid chromate of lime? Who sells i Gas pnI'lfier, P. MUllzl�ger . . . . . . . . . . . . . . . . . . . . . . . . . . . 186,747 Wash.board, T: M. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186.9.2 Address L. B .  C A S E ,  R i c h mo n d ,  I n Cl .  Gas regulator, G .  E .  Blllgham . . . . . . . . . . . . . . . . . . . . . .  186,789 Washlllg machme, C .  S. Clark . . . . . . . . . . . . . . . . . . . . . .  186,301 
cedar board for boat·bnilding? Who sells hair-head· I Gasoline burner, J. H. Bean . . . . . . . . . . . . . . . . . . . . . . . .  186,784 Washing machine, A. S. Hart . . . . . . . . . . . . . . . . . . . . . . . 188,727 TO WATER WORRS BUILDERS. ing machines? Where cm sunflower seed be bought? I Gate. J. C01llts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,662 Washing machine, Snell & McDermott . . . . . . . . . . . . .  186.891 Bids are invited until the 25th of March next for the con-
Who sells machineS for cutting cards ? Where can rail· I Gate latch, J. J. DeaL " "  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,715 Washing machine, H. N. Tucker . . . . . . . . . . . . . . . . . . . .  186,932 �g;>�,fii�';�� ����� :.;'::s" t�O�a��

e
a 
c���,::;'�t�agIs�n��:i way ticket-printing. machines be bought?H All such per- Gates, operating, A. R. Sherman . . . . . . . . . . . . . . . . . . .  186,763 \Vatch, J. R. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186,838 two millions of gallons per day, and ' one hundred fire 

�ona) inquiries are printed as will be observed in the Grasses. exterminating noxious, L. Martin . . . . . . . .  186,685 Waters, drawing still, E. R. Sibley . . . . . . . . . . . . . . . . .  186,764 hydrants required at beginning .  To be owned and 
column of " Business and pf'rS�Jllal, " which is �peciallY Grocer's scoop, .'V, T. Sherer � . . . . . . . . . . . . . . . . . . . . . . .  186,888 Water pipes� freezing of, J. S .  McMurtrie . . . . . . . . .  183 ,862 �i�ntIig P�rvi\�:e

b
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set apart tor that purpose, sllbject to the charge men. Harness pad skIrt lOOP
; 
J .  R. �tone . . . . . . . . . . . . . . . . . 186.695 Weather strIp, F .  Davi

,
s . . . . . . . . . . . . . . . . . . . . . . . . .  

; "
' ," 186.7] 4 that tim� the city paying rent for all water for pubhe 

tioned at the head of that column. Almost any desired Harness saddle. S. E. fompkms . . . . . . . . . . . . . . . . . . . . 186.772 We\(jmg metal. tubes, S. P. M. Tasker . . . . . .  180. I('S. 186,769 �i�'iie!.u her informa¥�'l,J�)�Wd'MKi'X*� to the under-
Harrow, D. Couch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,805 Wheel and pInIOn, etc., master, M. B. ErskIne . . . .  136,817 I Chairman Com. 'Vater Supply. information can in this way be expeditionsly obtained. Harrow. A. F. Davis. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  186,684 Wheel cultivator, S. Dahlbom . . . . . . . . . . . . . . . . . . . . . . .  186,713 JACKSO"VILLE. Fr,A . •  Feb 16, 1877. - - .----- Harrow, W. C .  Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.865 Windmill, Funk & Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.822 - ------- .-- . 

OFFICIAl,. 

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

Harrow and cultivator, H. H. Miller . . . . . . . . . . . . . . .  186,864 Wood bending machine, H. Winter . . . . . . . . . , . . . . . .  186.779 Revolvers i;,"�58o�2ii.�,;s�::�r{ca?1�:tcf.������ 
Harvester, Lomont & Brown . . . . . . . . . . . . . . . . . . . . . . . .  186,858 

DESIGNS PATENTED. lJ WESTERN GUN WORKS, ChIcago, llL 
Hat raCk. L. F. Gehr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.825 
Heater. J. Guardiola . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,725 9,719.-CORSET .-M . Adler, New Haven, Conn. 
Heater. portable. M. Waterbury . . . . . . . . . . . . . . . . . . . .  186,911 ! 9,790 to 9,722.-CARPI:TS .-W. De Hart. Amsterdam, N. Y. S CROLL SAWS. 

From $2.50 to  $4.00 each for the Amatenr or  Mechanic. Heating apparatus, hot water, E. 'V .  Kempin . . . . .  ]86.850 1 9,723.-CARPETS.-J. E. Hill, et al .• Philadelphia, Pa. 
Letters Patent of' the United States w-ere Heating soldering irons. etc . ,  J. S. Hull . . . . . . . . . . . 186.677 I 9,724.-LAMP HOLDERS .-P. Kintz, West Meriden. Conn. &fi:;t1g�lg���R';��:�1�j���8tr���� Fa;,��.,-�g6g�: 

Granted in the Week Ending 

January 30, 1877, 
AND EACH BE .HUNG THAT DATE. 

[Those marl<ed (r) are reissned patents.] 

A complet.e copy of any patent in the annexed list, 
including both the specifications and drawings, will be 
furnished from this office for one dollar. In ordering, 
pJease state the number and date of the patent deSired, 
and remit to Munn & Co., 37 Park Row, New Yorlr City. 

Helmet light. H. K. Nutze . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,751 9,725 .-MATCH BOXES .-P.  Rosenbach, Brooklyn,N. Y .  DeSigns, Saw Blades, and all appurtenances tor Scroll 
Sawing. Send stamp for illustrated list. Hollow auger, G. N .  Stearns (r) . . . . . . . . . . . .  . . . . . . . .  7,484 9,726, to 9,72B.-CARPETS .-C . Uster, Amsterdam. N. Y. G. WEBSTER PECK. Manufacturers' Agent, Honey box. H. N. Tennant . . . .  . .  . . . . . . . . . . . . . . . . . .  186,900 

Horse hay rake, B. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.689 
Horse power. Rhodes & Holden . . . . . . . . . . . . . . . .  " . . .  186,878 
Horseshoe nails. making, H. P. Fowler . . . . . . . . . . . .  186,720 
Hose to coupling, attaching. E. A. Leland . . . . . . . . .  186,855 
Hydraulic elevator valve, T. Meikle . . . . . . . . . . . . . . . .  186,863 
Hydraulic motor, W. J. Lane . . . . . . . . . . . . . . . . . . . . . . . .  186,683 
Ice cream receiver, J. D. Taber . . . . . . . . . . . . . . . . . . . .  186.899 
Ice elevator, L. Ziste!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ]86,781 
Lamp. Hinrichs & Reistle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ]86,732 
Lamp, w. Staehlen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186.765 

[A copy of any of the above patents may be had by 
remitting one dollar to MU"N & Co . ,  37 Park Row, New 
York city.] 

110 Chambers Street. N. Y .  

A FLY-WHEEL AOOIDENT. -With draw-
ings, showing the faulty construction of the fiy wheel, 
the reasons for the breakage i with practical dIrections 
§����i:��

i
dl�!c:��!';.�

h
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ptri���rO 
cents. 

Inside Pallf', each insertion - - - 'fa cents a line . j Wafer Back Page, each insertion _ _ _  $1 .00 a line. lJ 
---' .. --�--------.-�--------- Lamps, heater attachment for, C .  A. Howard . . . . . 186,839 Engravings may head advertisements at the same rate ' 

per line, l>y measurement, as the leiter press. Ad­
vertisements must be received at publication office as 
early as Friday morning to appear in next isme, 

Alloy, composition. F. Raymond . . . . . . . . . . . . . . . .  . . 186.876 
Animal trap, W .  P. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,806 
Animal trap, S .  Friend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.671 
Animal trap. S .  T. Stout . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.898 
Axle boxes. making, T. V. Le Roy (r}. . . . . . . . .  . . . . .  7,482 
Bag machine, M. & R. W. iliurphy . . . . . . . . . . . . . . . . . .  186,866 
Bail and ear for buckets, A. Miller (r) . . . . . . . . .  . . . . . 7,483 
Bale tie. A. A. Goldsmith (r) . . . . . . . . . . . . . . . . . . . . . . . .  7,480 
Bale tie. A. J. Hanson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186.675 
Bale tie. P. Hayden . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.885 
Barbed fence wire. A. C. Decker . . . . . . . . . . . . . . . . . . . .  186,716 
Bed bottom cover, spring, K. K . Peck . . .  , . . . . . . . . . 186,753 

I,ap board, G. L. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186.875 
Lath sawing machine, J. 'V. Calkins . . . . . . . . . . . . . . . 186,795 
Lathe for irregular bodies, F. Arbey . . . . . . . . . . . . . . .  180,701 
Lightning rod coupling. Reyburn & Martin . . . . . . . .  186.877 
Line fastener, D. S .  Coonrad . . . . . . . . . . . . . . . . . . . . . . . .  186.667 T�<> FOR SALE CHEAP. 

Bri"tish .Pa"te:n."ts 
Loom, A .  Gartenmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,824 ; of special valne to OhaVl' Makers or parties producing 
Loom shuttle, A. Hallowell . . . . . . . . . . . . . . . . . . . . . . . . . 186.674 Oabinet Makers' or B...t!ders' Hardware. The articles 
M '1 b E W Gl 186 827 patented in Great Britain are successfully introduced in al ag, . . Over . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . , this market under an American patent. But little capl- 'I Meal cabinet, J. M. Evans . . . . . . .  , . . . . . . . . . . . . . . . . . . .  186,719 tal iR required in producing the articles ready for market, iiilcer�sl;�<'Ic!I,l_"""te'! j:l!,_w'er. i Meat cutter, etc . •  Goodchild & Hay . . . . . . . . . . . . . . . . . 186.829 l'iygs:�'f�d

s;��a1����t,rolM���ki��o�
r;Hi�e t;��t I Sp.'i�i��I�;Q�:�� . .a=�� Millfltones, dressing, L .  Moore . . . . . . . . . . . . . . . . . . . . . . 186,686 and detailed information_given on application addressed Millstones, dreSSing, Or1f, Cookson & Rastetter . . . . 186,869 to POST OFFICE BOX 8699, NEl>V York City. I 
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MARCH 1 0, 1 877. ]  
THE 

TRADE ENGINE. 
--§--

�
o
�g��i'.':l�sgr:�:.'�l\oRgh�

e
g�: 

of Cast Steel. 
Every Engine indicated, and 

valve corrected to give the 
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semi-portable !/Fngine in the 
market ! 

Send for Price List and Circu­
lar. 

HERRMANN & HERCHEI,­
RODE M'F'G Co., 

Dayton, Ohio. 

SAFIlTY 1I 0IS'I'ING OTI �' W' Machinery. 
OTIS BROS. & CO., No. 348 Broadway, New York 

.n_ THE UNION IRON MILLS, PIttsburgh, Fa. ,  Manu­
facturers of improved wrought iron Beams and 

G-irc1el's (patented). 
rllhe great fall which bas taken place in the prices of 

�t<1;'i&�{\>��8'bC�!lRtJi��Mr�G�,��71���S �.,
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cial att.ention of Engineers, Architects, and Builders to 
the undoubted ad vantages of now erecting �'ire Proof 

6�
r
�;��l�;Ss;_����h l'!i�r£::���� �����l��]fc�tg� °i�r lfl��� 

t���ntEt�iWJhlce6iPl\iX�,�t�e 8�¥,b�j;i�Fftb:'j'�� 
cost of Insurance avoide<l,and the serious 10S80S and in­
terruption to business caused by fire; these and like con­
sidcrfltion8 fully justify any additional first cost. It is 
believed, that were owners fully aware of the small 
ditference which now exist,s between the use of 'Voud 
and Irun , that in many cases the latter would be adopted. 
'Ve shall be pleased to furnish estimates for an the Beams 
complete, for any specific structure, so that the difference 
in cost may at once be asccrtn;ined. Address 

CARNEGIE, BR08. & CO., Pittsburgh, Pa. 

ARSENIC IN THE ARTS. -A Lecture 
before the Medical Association of Central New York. 
By S. A. Lattimore, LL.D., Professor of Chemistry in 
the Uochester University. A popular and important 

��1;:,' 10 �����.Tlf�C b:���l�ft�s ���I��,&I'���lr�e�� 
dealers. ' 

A NEW ',' �PARTIE R E. In��Yc��t�E 
men wante • -S�AYLE G�O�S. N O  PEDDLING 8!1.1ary $75 a. month . Hotel a.nd travcling expenscs paid,-l S. A. GRANT & CO .. manufaotuters of BNVELOPEI:2 a.nd PAPER. 2, 4, Ii, and S Home St . •  CINCINNATI. OHIO. 

$66 a Week in your own town. Terms and $5 outfit 
free. H. HALLET"!' & CO .. Portland. Maine. 

MESSRS. B. DAn1:BACHER & CO. , Ham­
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solicit consignments from American manufacturers. 
Catalogues and deseri ptive circulars desired, bv mail. 

M A C H I N E R Y  
OF EVERY DESCHIP'I'ION, 

C
�t£t3�t��B�?It.E���$Af!I���

R
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AND GRINDERS, IN STOCK. 
G E O R G E  P L A C E, 121 Chamhers & 103 Reade Sts., New York City. 

. . "" E  N'� M E '"  -"' " i n  F I N E  J ET B LACK every varielyofturne cl .ood wol·k p. ,'ts of nt ach in'e" y:cast,ng-s .tin ·w . re and other Inet.1 
· • •  , ·k ENAMELEDJET  GOODS . i n  wood  or metal,m.d. t. D " der A M ER I C A N  EN."'EL CO.( J W ARREN ST P. P. O V I D EN C E ,  R/ 

ON BOILER INCRUSTATION AND COR-
ROSION. By F. J. R0wan. Being No. 27 Van Nostrand's 
Science Series. 18mo, boards, 5Oc. 

D. V AN NOSTRAND, Publisher, 
23 Murray st. *.* Copies sent free by mail on receipt of price. 

F Strong Plants deliveredfree of cost s. Moly 

L per mail at your door. Satisfac .. O tion guaranteed. Splen. 

W did assortment of e RO�ES 6 for $1 ; 13 for $2. Send for S New Catalogue oj' Plant.. b 
HOOPES, BRO. & THOMAS, q Oherry Hili Nurseries,West Chester. Pa. 

S H A FTS P U LLEYS H A NGERS 
.- CO UP Ll NGS ·ET C .  .: 

In Stock, and for Sale by 
WILLIAM SELI,ERS & CO., 

Philadelphia, and 79 Liberty St., New York. 
Price lists and pamphlets on appl ication. 

WANTD1 D Salesmen to sell light hardware to I!, i Deale·rs, No PEDDLING . . Salary, $1,200 
a year. Hotel and travelIng expenses 

paid. Address DEFIANCE M'F'G CO., Chicago, Ill. 

Po n d 's Too l s . , 
En � l lI e  L athes, Planers, D" ins, &c.  I Send for Catalogue. DAVID W. POND, Successor to I 

LUCIUS W. POND, W orcester, Mass 

�titutifi t �Uttri tau. 1 5 7 
L. SMITII IIO BAR'f, ,JOHN C .  MOSS, D. 1. C A RSON, [ AIR COMP1£ESSORS 

�' O R  ALL P U R P O S E S .  
President. Snperintendent. General Agent. 

RELIEF PLATES IN HARD TYPE METAL, 
For Printing 

ALL KINDS OF PICTORIAL ILLUSTRATIONS 
I n B oo k s, N ews pape r s, a n d  C ata l og u es.  

These plates are a n  excellent substitute for woodcuts, being used in precisely the same 
way, giving equally good results for much less money. 

ELECTROTYPES AND STEREOTYPES 
are made from them in the usual mann cr. 

We offer special advantages to 

M A N U F A CT U R E R S A N D  I N V E N T O R S ,  
as our mechanical work i s  of the best quality and rapidly executed. 

Our plates are used satisfactorily in the SCIENTIFIC AMERICAN and the SCIEN­
TIFIC AMERICAN SUPPLEMENT, and by Manuflwturcrs and Pnblishers in all parts of 
the country. 

" COPY." 
We work direct only from Prints or properly prcpared Pen and Ink Drawings. Any 

other copy may be furnished, snch as Photographs, Pencil Sketches, or the articles them­
selves, in which cases we h ave drawings made in thc best manner by our own trained 
draughtsmen. Photographs, taken ill the ordinary way, are suitable, and they may he of 
any size. We make the platcs larger or smaller, as desired. 

We are glad to have customers prepare their own Pen Drawings, and append. one or two 
D I R E CT I O N S  TO A R T I S T S : 

The most important requisite in Drawings for our use is that every line shall he 
pmj'ectly black. The paper or drawing board must be 1l'ldte and s1I100th. 

For fine work drawings should he made double the scale of the plate desired. 
Carefully observing these main points, the artist has the utmost freedom in l l is clu)iee of 

styles of drawing. 

A SPEOILJ..Ll'Y of HE.1 V Y  PRESS URES. 
THE NORWALK IRON WORKS CO., 

SOUTH NORWALK, CONN. 

Wood·Working Machinery, 
Such as Woodworth Planing, Tongue ing, and Grooving 
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t �.� he-Saw Machines, and Woo d-Working Machinery gene-rally. ManU\'{;'ir?li'k'li'ly. RUGG & RICHARDSON, I 26 Salisbury Street, ·Worcester, Mass (Shop formerly occupied by R. BALL & CO.) 
. 

I . �--. . �- . - ----- -- -- -- - -------�-�--.-.--- -
Brai nard Milling Machines :�d
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Universal Milling Machlnes from $200 upwards , Brown's 
Patent Screw Machines>. &c., &c. Address BRAINARD 111. M. CO., 131 Milk St., Hoston, Mass. 

Steel Oastings, 
",,'rom 1-� to 10,000 Ibs. weight. An invnluable substitute 
for expensive forgin

�
�, or for malleab1e iron castings re-
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LINA S'.rREET, P H ILADELPHIA, PA. 

GEORGE O. HI OKS & CO., 
Baltimore. Md. 

CI,AY RETORTS, TILES, FIRE BRICKS, &a. 
UFTerra Cotta Pipes of all sizes. 

WANTED THE SOLE MANUFACTURE, 
for England, of one or two Patent Articles in demand 
by steam users. Advertisers have good manufacturing 
premises , and a. first-class connection among steam users 
in England nnd the Continent. Ap!'ly in first instance by lettel' to P. S. B., care of Mr. G. S,[REET, Advertlsing 
Offices, 30 Cornhill, London, E. C., England. 

$290 FO R  BE ' T  PI \ NOS IN THE WORLD 
t • _ in use all over the U. S. in over 900 towns by 

persons you wil1 find in our I llustrated Circular, prob­
ably residents of your own place , or very near, where 
you can try our pianos. Genuine Rosewood-over­
strung-full iron plate _ .  7 1-3 octaves-Agra.:ffe-a.nd p08-
��s::�%y
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referring by permission to the Chemical National Bllnl{, 
New York City, by far the strongest bank in America. 
Pianos sent everywhere on trial. 'Ve have no agents. 
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(Please name this paper). 810 Broadway, New York. 

AYER & SON'S, !t!�!!: A complete guide to advertisers. New Haven Journal.­A necessity to all who advertbe. Louisville Commercial. 
.:-The roost complete and reliable work of the kind. 
Pittsburg Gazette.- Sent free to all who advertise. 
N .  W.AI:fo� M"E'J�'s�� n,MJi�fg�t�lll:� Get our Estimate before making anf. advertising 
contracts. Our business is large. FacIlities unsur­passed. Prices the lowest. Terms the best. 

$12 a da y at home. Agents wanted. Outll and 
terms free. TRUE & CO., Augusta, Maine. 

Lathes, Planers, Shapers, Drills, 
(' ear &: Bol t C n tters, &:c.E.GOULD, Newark,N.J. 

tII::::::1 � � PHOT()GRAPHIC APPA­
� ..a::.JI ..-::..a ItATU� & C IIElll1CALS 
complete, with directions, $10. No toy ; takes pictures 4xfiM incbes. Send for illustrated circular. . ."B . MORGAN, 14 Ann St. N ew York,P. O. llox 4349. S39EaCh week to Ag-entR.  Goods St.aple .  10.000 testi m o n i a l s  I'ced ve<l . Terms lIheral.Par­ticulars il'c c .  J .\Vorth & Co.l:5t.Louis,JrIo .. 
$h5 Q $77 a week to Agents. $10 Ot,tjU Free. v Eo< P. O. VICKERY, Augusta, Maine. 

THE COMPOUND STEk�1 PUMP USES 
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spril1gs, tappet� , or reversing vnlves. Critical exami­
natiun invited. Address E. & A .  Detts, 'V lImington. De1. 

� � Beautiful Carde, with name. 10 cents, post paid. 
dl!!:O ..... MILLPOR'l' PRINTING CO., Millport, N. Y. 

SPARE TH Il CROTON AND SAVE TIlE COST. 

Driven or Tube Wells 
furnished to large consumers of Croton and Ridgewood 
Water. WM. D, ANDREWS& BRO., �14 Wuter St., N.Y. 
who control the patentforGreen'sAlnerican Driven Well 

For further information and tine samples 
of our illustrated QU([l'tel'ly OiifculrtJ'. 

of onr work, send stamp for (,nncnt number j\ G EN· TS G4 page llIustmted Catalogue Free. 
i ·  .J.. ___ .

_
��ston Novelty Co., ���t� Mass� 

WE AL SO PUBLISH, 

Pieas sltY where you saw thi". 

LIST OF ENGRAVINGS. 

I .  '!'HE LETTER WRI'['ER. 

2 .  THE CROSS ING SWEEPER . 

il . T H E ROYAL P R I N CE S SES. 

4.  'f HE S]( EI N  WINDER. 

H. 'rH E  SPA N I SH SISTERS. 

6. A REST ON TH E HILL. 

7 .  ,['H E  FAIR CORRESPONllENT. 

8.  BARTHRA l\I'S D IRGE. 

9. GOI NG TO SCHOOL. 
1 0.  PEEP O 'DA Y BOY'S CABIN.  
1 1 .  T Il E  SCAN T Y  MEAL. 
1 2 .  THE AMAZON. 

Printed on heavy toned plate paper, 12x15 
inches. 

Liberal discount to the trade. 
Sent postpaid on receipt of price . 

P H O T O - E N C R AV I N C  CO . ,  67 Park P l ace, N ew York. 

Th To'il G t 1 PI'! ZC PiCUH'e sent free ! e - a e .  An ingeniousgem! 50 obj ects 
to lind! Address, with stump, K C .AJHlEY , llulfalo, N.Y. 

S984MU,dC hy on
. 
e Agent i n 5i <lays. 13 1WW 

art i cl e s .  H a l l l p l c s  frcc .  A d d r( 'ss,  
(1. M. LINING TON, Chi""I:"0' 

'WOOD & LIGHT 
Machine Co. 

WORCESTER, MA". 
:Manufacture all kinds of 
Iron·Working 

Machinery, 
including many novelties. 

Shafiine, Pulleys, .1::, 
Send fOT Circulars. 

:J:)a y"tO:n. Ca:tn. P"U.:tn.p. 
T Il E  ONLY Prl\fp IN TIlE MAH]{F.T DEf".rfi NED 
AND CONS'l'1tr0Tl';)) ESPl:CT A I,Ll-' 1" OH Bon.En 
FEEDING. 
Are Pumping wnt.er fit 268" F. No De:: ,l Cen­
ters. The RteHm Valve is n. pla in Slide Vn}ve, 
identical to tllC sHrte v:l1ve of a. Steam En­
gine , but derives its motion from Ii cum. 
SW;��i��l;It:t�fr';!���gru

t
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paratus a. specialty. rtr Send for L1rcular. 

Smith, Vaile & Co " 
DAYTON, OHIO. 
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Inside Palle, each insel'tion - - - 7':> cents a line. 
Back PO,lre, each insel'tion - - - $1.00 a line. 
Engravings may head advertisements at the same rate 

per line, by measurement, as the letter press. Adver­

tisementJJ must be received at publicatirm office as early 
as Friday morning to appear in next issue. 

-----�----�-----------
Best Tempered Cast Steel. 
Retail Price, 9 Cents pel' lb. 

WARRANTED. g" Send for Circular. I 
Fisher & Norl'is, Trenton, N. J. 

C'O' A'RDIOLA.'S 
COFFEE & SUGAR MACHINERY 
(Joffee. Malt. (Jorn, (Jocoa, an d Gl'ain­Drylil:r Mach i n e .  Coffee-H u l l ing and 

POl is_li ll g MachlllC<l. C�offee-Wa"hing 
Machine. Ilelix S li ga r  Evaporator. 
MC881'8 . C. A D O L I'HE LO_W & CO., 42 Cedar 

Street, nessI's. 1\1 UN OZ & ElSl'R I E L LA, 52 Pine Street, New York, are Mr. Guardiola's Agents, and they 
will give prompt attention to all orders for any of the 
above machines. 

FO' UR GRAND PRIZE MEDALS ! 
A wall'ded Our E xhibit at the (Jentennial ! 

nliss'� Illnstrated Seed Catalollne and Ama­
t·f"ttr' s Guide to the Flowel' anfl Kitchen Gar-
�:��·trt� ���;:Vi����U��� aBeb�:�tffn11�

e
�ol!��3 

' Hhograph, a� Cents . , 
Bliss's I 1 I U St1'ateiJ, . Gal'dener's A lmanac and I Abridged Cata lo ue.-�128 pages. Embrllces a month­ly calendar of 0

F
era�iOnSt and a price list of all the lead-

��sg!'t���:ith Mj�1 Si�':!'tfo��'Io�rt�e'i�dc'i;lf��t.USj
l
J I cents. 

de:':Jh't"��!ll�s�l�fett!'�!:t!ft£���J�f:Yn'i���':!�:d� 
With mally other desirable sorts ; also much useful.!nfor� 
mation upon their cultivation. 10 cents . 

B. K. BLISS &. SONS, 
R<! BARCLAY ST. , (P. O. BOX 5 7 1 2 .) NEW YOR K .  
Please state that you saw this advertisement in the 

SCIENTIFIC A>IERICAN 

[ESTABLISHED 1846.] 

Mnnn & CO. '8 Patent Offices. 
The Oldest Alreucy for olicitin II' Patents in the 

United States. 

THIRTY YEARS' EXPERIENOE. 
M ORE PATENTS have been secured through this 

agency, at home and abroad, than through any other in 
the world. 

They employ as their assistants a corps of t e most ex· 
perienced men as examiners, specification writers, and 
draughtsmen, that can be found, many of whom have 
been selected from the ranks of the Patent Office. 

SIXTY THOUSAND inventors have availed them­
selves of Munn & Co. '8 services in examining their in­
ventions and procuring their patents. 

MUNN & CO., in connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examine in­
ventions, confer with inventors, prepare drawings, spe­
Cifications, and assignments, attend to filing applications 
in the Patent Office, paying the Government fees, and 
watch each case, step by step, while pending before the 
examiner. This is done through their oranch Office, cor­
ner F and 7th Sts., Washington. They also prepare and 
. file caveats, procure design patonts, trade marks, and rc­
�8sues, attend to rejected cases (prepared by the inventor 
or other attorneys), procure copyrights, attend to inter­
ferences, give written opinions on matters of infringe­
ment, furnish copies of patents, and, in fact, attend to 
every branch of patent bUBiness, both in this and in for­
eign countries. 

A special notice is made in the SCIENTIFIC AMER­
ICAN of all inventions patented througn this agency, 
with the name and residence of the patentee. Patents 
are often sold, in part or whole, to persons attracted to 
the invention by such notice. 
Patents obtained in Canada, England, France, Belgium, 

Hermany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted, at prices greatly reduced from former rates. 
Send for pamphlet pertflining specially to foreign pat­
ents, which states the cost, time granted, and the re­
quirements for each country. 

C opies of Patents. 
Persons deSiring any patent issued from 1836 to Novem­

ber 26, 1867, can bc supplied with official copies at rea­
sonable cost, the price depending upon the extent of 
drawings and length of specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the drawings 
and speCifications, may be bad by remitting to this of­
fice $1. 

A copy of the claims of any patent issued since 1638 
will be furnished for $1. 

'Vhcn ordering copies, please to femit for the same as 
above, and state name of patentee, title of invention, 
and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents, sent free. A handsomely 
bound Reference Book, gilt edges, contains HO pages 
and many engravings and tables important to every pat· 
entee and mechaniC, and is a useful hndbook of refer­
ence for everybody. Price 25 cents, mailed free. 

Address 
lIUNN & CO" 

Publishers SCIENTIFIC AMERICAN, 
a7' Park Row, N. Y. 

BRANCH OFFICE-Comer of F and 7th Streets, 
Washington, D. C. 

$titutif i t �mtri tau. [MARCH 10, 1 877. 

rJr First Premtum aflead of A II at Centennial, IIand and Self�Inking. 
DO n)�';:1i1I'" ';'1!II D! Save money! Do �W:K'-!!. �,_ ii-i!.�lJ!!1) �mOre !ldvertising 

.ti>3press (or cards, labels, euvelopes, etc. Large � sizesfoT large work. A'IIybody caD work them, 
have good pastime for spare hours, and can make money by taking in small jobs. 

na � � have much fUJI andmake money "'UJi�;:; .. ',..,_ � (11).1/ I!!iJ very fallt at printi,"!g cards, etc., - � -' � Send two st,'\mps for cat:do�ue. 
to MfN, KELSEY &, CO. :&Ierldcn, Conn 

M AC H I N I STS' TOO L S .  
NEW AND IMPROVED PATTERNS. Send for new Iilustrated catalogue. 

Lathes ,  Planers , Dri l l !" ,  &0. 
NEW HAVEN MANU F ,\ C 'I'URING co., 

Ne", H av e n ,  Conn. --------------'---
HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
I. B. FRilILII, Y. Pres'!. ; 1. 1. iLLEJ, PrII'" 

J. B. PIERCE, �f. 

R O CK DR I LL ING MACH I N ES 
A N D  

A I R  COMPRESSORS .  MAN UFACTURED BY BURLEICHRoCKDRllL C O .  
SENnJ'OR PAMPHLET. F ITCHBURG M ASS. 

Niagara 
Steam Pump Works .  

ESTABLISHED 1826. 
CHARLES B. HARDICK, 

N o . 2 a A d a m s S t r e e t , 
BROOK LYN, N .  Y. 

NON.COllBUSTIBLE STEAM BOILER AND PIPE 

COVERING 

The fact that this shaftinll' has 75 per cent. greater strength. a flner finish, and IS truer to gauge, than any other In use, renders it undoubtedly the most economical 
We are also the sole ma.nufacturers of the CELEBRATED COLLINS'PAT. COUPLING, and furnish Pulleys, Hanaers, 
:��jig:tlg� �ost approved Sj��El&t"A mhl"tfiis, 

on 
Try Street, 2d and 3rd A venues, Pittsburj!h, Pa. 

100 S. Canal Street, Chicago, Ill., and Milwaukie, Wis. 
;T Sto��En�
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GEO. PLACE & CO. 121 Chambers St., N. Y. 

BN@'W��SV 
S T E A M  P U M P  W O R K S ,  

92 & 94 Libel'ty St., New YOl'k. 
Great reduction in prices. Send for catalogue. The 

"Knowles " has al',Vays been the best steam pump made. 

P"' To appear end of February • ./a 
T h e  U n ited States 

BUSINESS DIRECTORY 
FOR 1877. 

This Directory contains over 400,000 names of persons 
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It is a valuable aid to the Merchant, Manufacturer, and 
MechaniC, for correspondence or the distribution of 
Circulars. r.rhe edition of 1877 is the third year of issne, 
and has already received a largely increased patronage 
fr�rlC�h:ob�;g��

s
wIh�b

!�C;;d their order before the book: 
is issued

G�g\)E COLANGE & CO., Publishers, . 8 Bond St., New York. 
N O Y E ' S M I LL F U R N IS H I N e  W O R KS 

are the largest in the United States. They make Burr 
Millstones, Portable Mills, Smut Machines, Packers, Mill Picks, Water "\Vheels, Pulleys and Gearing, specially adapted to fiour mill'J. ���t¥'i!J '&'§'8��uffalo, N. Y. 
IMPORTANT FOR ALL CORPORAflONS AND 

MANF'S CONCERNS .-Buerk'M 'Va t c h ­
Inan's Tilne Detector, capable of accurately con­
trolling the motion of a watchman or patrolman at the 
different st.ations of his beat. Send for circu1ar . 
.J . E . B U ER K , P . O .  B o x 9 7 9, R o s to n , Mass 

N. B .-rl'he suit against Imhaeuser &; Co., of New York, 
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ing, contrary to the order of the Court. Persons using 
clocks infringing on my patent, will be dealt with 
according to law. 
MANUFACTURE OF ARTIFICIAL BUT-
ter.-By Prof. Henry A. Mott, Jr., E.M. With six en. 
gravings ,-Being a History of the Artificial nutter 
Manufacture, Descriptions of the PrinCipal Processes 
now in use, Details of Latest Improvements, Plan of an 
Artificial Butter Factory, Engravings of the Machinery 
required, Chemical Analyses of Dutter and of Artificial 
Butter, Details of the Costs of setting up an Artificial 
Butter Factory, the Capital reqUired, the materials and 
quantities consumed, Cost of manufacture per pound, 
the Daily Profit, etc. A complete and reliable treatise 
contained in SCIENTIFIC AMERICAN SUPPLEMENT Nos. 
48 and 49. Price, 10 cents each. To be had at this office 
and of all newsdealers. 

ESTABLISHED 1844: 
JOSEPH C. TODD, 

(Formerly of Todd & Rafferty) ,  ENGINEER and MACHIN-
��Chi����: Sfe�ritE;g��:'s, ��fl�rs?:r�
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aU kinds of machinery. Send for descriptive Circular 
and price . Address 

J. C. TODD, 
10 Barclay S t . ,  New York, or Paterson, N. J.  
DAMPER B E  S T AND LEVERS REGULATORS GAUGE COCKS. 

MURRILL & KEIZER, H HOLLIDAY ST., BALTI>IORE. 

B 0 IT Schlenker's N e w  Mnchine 
Revol ving-Die. 

Send fO�ng��ITe:.�ft�� priced rUTTlRl' HOWARD IRON WORKS, L .l BUFFALO, N. Y. 

$5 t $20 per day at home. Samples worth $5 o free. STINSON & CO., Portland, Me. 

S3 WATCH ES_ Cheapest in the known 
world. Sample 1vatch and- outfit free to .Agents. 
For terms address COULTEU & CO .Chicago 

E A G L E  F O O T  L A T H E S ,  n With Scroll and Circular Saw Attach-
. W�;::;e ���1!;��el;S°ila:J':M�!��r�:"&'�� 

Neatest designs, superior finish. L o,,,, 
"rice� .  Our new Catalogue describes '" 1fi:t�1:�� o�Vl�i��1 '§�,:��a:lilor the 

WM. L. CHASE & CO., 95 & 97 Libertv St. New York. 

. 
T O  I N V E N T O R S 

A N D M A N U FA C T I I R E RC; 
FOLLOWS & BATE, Manchester, England, Hardware 

and Machinery Merchants, are prepared to buy Ameri­
can Goods for Cash, and to act as Sole Wholesale Al!ents. 

Pyrometers, ���n:���l
n:fila�tl1tp�� Boiler Flue� Super-Heated Steam, Oil StillS
! 
&c. HE RY W. BUJ'KLKrJ9������,
a���¥Ork. 

WOODWORTH SURFACE PLANERS, $125. Planers 
and Matchers, $350. S. C. HILLS, 78 Chambers Street. New York. 

LeCOU N T'S PAT E N T  
Machinists' Tools. 

REDUCED PRICES. S�f Ir?n D.'1gs, � �g r i�:: _ �:� . . Steel " 3-8 to 2 in., 6.30 
. . . . . . 3-8 to 4 in., - - - - - - 13.00 I

'iF:p�n�l�"i ����i��P"s�Sn�
l
t�Ya�g.ftlrt�: <£t.'i'f�' 

c. W. LE COUNT, South Norwalk, Conn. 

11!l!1�J1iQ: n.:uml 
OF THE 

Brayton Ready Motor SOIEN TIFIO AMERIOAN 
It has no bOiler, is safe, economical, started by any For 1 8 7 7, 

�����p��;e.r'�re':.t,ry, ��Yi:.�\'i," p����. SIfJ'j�e��d gives an THE MOST POPULAR SCIENTIFIC PAPER IN 

Penna . Ready Motor 00 . ,  THE WORLD. 

20 N . 4 th St •• Phllade1pllia, Pa. 

D U C ' S  I M P R O V E D  

PAT E N T  E L E V A T O R  B U C K E T ,  
FOR BREWERit FLOUR MILLS .... GRAIN ELEV A­TORS, SUGAR R",FINERS, &c. 

These buckets nre made of the best char­coal stamping- iron, and are warranted to 

THIRTY-SEOOND YEAR. 

VOLUME XXXVI.-NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
��wc

e�r
t��Xa�ot�

e
t�g�r:�:Ll\rd���ETS. " to announce that on the sixth day of January, 1877, a 

T. F. ROWLAND, Brooklyn, E. D., N. Y. 

CHLORIDE OF CALCIUM. 
new volume was commenced. It will continue to be the 
aim of the publishers to render the contents of the 

PUNCHING D H D' f FOR SALE VERY CHEAP. new volume more attractive and useful than any of its 
i,;

oPMera'f,:nel�.
an'1rHlf's'S'PlL��r� RANSOME, 10 Bush Street, San Francisco, Cal. 

PRESSES, 
Pco'fn

R
nK. E

R PRESS CO. ,  Middletown, -- -----�----�,-- -- -- ------� predecessors. 

---------------,----
MACHINERY OF IMPROVED STYLES FOR 

makm� S HINGLES, HEADING and STAVES ; 
also GUAGE J,ATHES for 'l'URNING HANDLES. Sole 
makers of Law's Pat. Shingle and Heading Sawing Ma­
chine. Address TREVOR & CO., Lockport, N. Y. 

PERFECT 
NEWSPAPER FILE 
mr�:zi��S���n�:�p��£s, £�� E���c�����t�

e
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and price reduced. Hubscribers to the SCIES'l'Il<'IC AM­EHICAN and SCIE:-JTIFICAMERICAl\� SUPPLEMBN'J' can ue 
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" SCIENTIFIC AMERICAN," in gilt. Necessary for 
every onc who wishes to preserve the paper. 

B( )(}AHDUS' PATENT UNIVEUSAL ECCEN-
TRIC MILLS-For grinding Bones, Ores Sand Old To the Mechanlc and ManujactuTm'. 

Crucibles, Fire Clay, Guanos, Oil Cake, lI'.,'eed, Corn, Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
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§Gl�: DUS, corner of White and Elm Sts. New York. -,-,---------------

The H O  A D L E V 
PO RTA B L E  S T E A M  E N O l  N E .  

WITH AUTOMATI CAL CUT - OFF R EG U LAT O R  A N D  B A l  A N C E D  V A LV E . THE BEST;� MOST E C O N O M I CAL ENGI N E  MADE S ENCJ FO R C /..q C l/L. A R  
TheJ.C.HOADLEY C O .  LAW R EN C E .  MA SS .  

GTAT E W H E R E  Y O U  S AW T H  I S .  : 

No person engaged in any of the mechanical pursuits 
should think of doing without the SCIENTIFIC A>IERICAN. 
Every numbcr contains from six to ten engravings of 
new machines and inventions which cannot be found in 
any other publication. 

TERMS OF S U BS()KIPTION • 

One copy of the SCIENTIFIC AMERICAN will be sent 
for one year, 52 numhers, POSTAGE PREP AID, to any 
subscriber in the Unitcu Statcs or Canada, on receipt of 
tl!1'ee dollars and twenty cents by the Jlublishcrs. 

Address TTT One extm copy of the SCIENTIFIC A>IERICll< will be 

MUNN & CO 
�I' orkin)" .1J/ odels supplied gratis jor every club oj jive subscribers at $3.20 

______ �Publishers SCI��TIFIC AMERICAN. �'a��:rrimentalJ�J1;���i(NM:li�%'ge����t���'t.to each ; or six copics for $16.50 without extra copy. 
STUDIES OF MATTER AND LIFE. -By 
Prof. Henry J. Slack, F.R. S .  A most interesting and 
�:;�:��J�l���:d 
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Moues of Motion. tbe Ether of Space, the Transmission 
of 'Vave !I'orces, the Limit.s oI Vision, the Size of Atoms, 
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TH'IC Al\ll':RICAN SUPPLI;;1\fI<:N'l' No. 27 . IJrice, lO cents . 
To be had at this office and of all newsdealers. --------------------�------------

B A R N E S 
F o o t  P O "vv� o r  

M A C H I N E R Y.  --0--
1 0 ��r
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S 
Also Fancy Woods and DeSigns. 
Send for 48 page Illustrated Cata­
logue, Free. 

W. l<' . & JOHN BARNES, 
ROCKFORD. 

Winnebago Co., Ills . 

LATHES.  
d't'?,��, g.i:i:ir'i'la:g�na
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Foot Scroll Saws, light and beavy, 
Foot Circular Saws. Just the artic es 
for Amateurs or Artisans . Higbly 
recommended. Send for illustrated 
cat

���
e
'hALDWIN, Laconia, N. H. 

---�- ---- Postage frec. Tube Cleaners ¥,,ibi�eani�tlo
�1: TIONAL STEEL TUBE CLEANER CO. 8U E . !Jth St . , N . Y .  The SCientific American Supplement. 

MOULDER, 
20 North 4th St., 

PHILADELPHIA, PA. 

A weekly paper, uniform in size with the SCIENTIFIC 
AlIIERICAN, but a distinct publication. It contains work­
ing drawings of engineering works, and elaborate trea­
t.ises on every branch of Science and ]'[echanics, by 
eminent writers, at home and abroad. An iUustrated 
cover protects the hanusomely printed sheets. Price, 
$5.00 per annum. Single copies 10 cents. 

One copy oj the SCIENTIFIC AMERICAN ani! one copy oj 

the SCIENTIFIC AMERICAN SUPPLEMENT will be sent for 
one year, postage prepaid, to any subscribcr in the 
United States or Canada, on receipt of seven ])ollars by 
the publishers. 

The safest way to remit is by Postal-Order, Draft, 0, 
Express. Money carefully placed inside of envelopes, 
securely sealed, and carefully addressed, seldom goes 
astray ; but it is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN & C O ., 
3'2' PARK ROW, NEW YORK. 

THE .. Scientific American" is printed with CHAS. 
ENEU JOHNSON & CO. 'S INK. Tenth and Lom­

bard Sts., Philadelphia, and 59 Gold St., New York. 
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