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PROPOSED DISCRIMINATION AGAINST FOREIGN marked improvement in the lobster fisheries during 

INVENTORS. recent years. " 
A dispatch from Washington says, at the request of A law was enacted by the New York Legislature in 

the House Committee on Patents, General Berdan has 1880, prohibiting the taking of lobsters smaller than 
prepared and submitted to the committee a bill to ten and a half inches, but it was repealed, largely, it�s 
equalize the cost of patents to inventors in the United said, by reason of the efforts of it hotel keeper in New 
States and in foreign countries. In an argument be- York City with political influence, who was determined 
fore the committee General Berdan said that in Eng- to serve small lobsters on his table, regardless of the 
land a patent costs about $800, and runs fourteen years, effect of rescinding the regulations. 
while in this country a patent Qan be had for �5, and The difficulty of securing legislation on this subject 
runs for seventeen years. General Berdan said that of enforcing the laws when they are enacted, and pre
many English inventors took out patents in this coun- venting their repeal through the efforts of persons who 
try, as well as at home, and he asserted that they have no regard whatever for the consequences of their 
should be charged the same for taking out a patent in acts, compels those who desire to see the supply of this 
the United States that it costs them in England. The wholesome food fish kept up to look to artificial propa
bill, it is said, was favorably received by the committee. gation as the most available Illethod for securing the 

The idea of compelling Englishmen to pay more for object desired. 
patents in this country than our own citizens, because In the volume entitled "The Fishery Industries of 
the British fees for patents are larger than ours, is very the United States," by G. Browne Goode and associates, 
old. Under the law of 1836 and up to the year 1861, the the following statement is made regarding the cultiva
subjects of Great Britain were required to pay $500 on tion of lobsters : 
filing an application for an American patent, and all "The artificial propagation of lobsters has been 
other foreigners $300. If the application was rejected, rarely attempted, either in this country or in Europe, 
two-thirds of the sum paid was refunded and one- and in no case are we aware of its having been pro
third retained by our government. ductive of satisfactory practical results. There are so 

In 1861 this law discriminating between the inhabi- many difficulties to overcome in an undertaking of this 
tants of the United States and those of other countries character, and the breeding habits of lobsters are so 
was repealed, and the same fees were established for imperfectly understood, that it is not surprising that 
all applicants, namely, $15 on filing the application for greater progress has not been made in materially aid
patent and $20 payable in the event of an allowance ing the increase in supplies by artificial culture, as in 
of the patent. If no patent is allowed, the applicant the case of the oyster and of many of our true fishes. 
loses the flrst fee of $15, which is supposed to cover the That further study and persistent efforts may yet 
cost of the official examination. afford us the means of accomplishing so desirable an 

Prior to the year 1861, the number of patents granted object is very probable, and is sincerely to be hoped 
to Englishmen was. quite small, varying from twelve to for, in view of the apparent great decrease in the 
twenty patents in a year. Dating from the reduction abundance of lobsters on many portions of our At
of fees in 1861 to the present time, the yearly number lantic coast." 
of patents to Englishmen has gradually increased. In Since the above opinion was expressed considerable 
1880 the number issued to them was 275 ; in 1890, it was success has been achieved in the line of artificial pro-
721. Of all foreigners, the English take the largest pagation. The United States Fish Commission's 
number. Germany comes next, with 4.52 granted in hatchery at Wood's Holl, Mass. , provides about three 
1890; Canada, 371; France, 178; Austria, 71; Switzerland, million young lobsters each year, and these are all 
56; Sweden, 32; very few to other countries. placed in Vineyard Sound and Buzzard's Bay, owing 

The total number of American patents issued in 1891 to the impoverishment of the species in that vicinity. 
was 23,244. It will thus be seen that the ratio between For three seasons lobsters have been hatched in 
patents granted to Englishmen and other foreigners, small numbers at the station of the New York Com
as compared with the total number of issued patents, mission, Cold Spring Harbor, L. I. Last season 27, 700 
is very small. Whether it is desirable to return to the were placed in the water at that point. The embryos 
old, abandoned system of discriminating against for- are very delicate, and when lobsters are placed on ice, 
eigners is very

· 
questionable. as many are. which come to market, the embryo is gen-

The theory upon which we grant patents, and the erally ruined for hatching purposes. 
object of our patent laws, is the promotion of useful Fred. Mather, superintendent of the Cold Spring 
arts and industries, not the taxation of inventors. The hatchery and a man of wide experience in fish propa
aim of our patent law is to encourage the study and gation, said recently that lobsters were not only de
development of new inventions whereby multiplied creasing in numbers, but also in size. A two pound 
and diversified forms of novel industries are made lobster was now considered a fair average. 
accessible to the people ; for by industry they thrive. New York is next to the largest receiving market for 
The American law, as it stands, invites inventors lobsters in the country, yet the lobster fisheries within 
throughout the world to bring hither their new inven- the boundaries of the State are not now important, 
tions, and set up their new industries ; in reward for so and are confined to eastern Long Island. . In former 
doing, it grants them a patent for seventeen years, after years lobsters were found in large numbers in New 
which the invention becomes free to the public. York Bay and at Hell Gate. The disappearance of 

',l'he larger the number of patents granted, the greater this food flsh is due mainly to over fishing, but also 
will be the number of new industries established, and to the establishment of manufactories, which have 
our measure of prosperity correspondingly increased. polluted the waters. Lobsters were taken at Robins 
As a people we have everything to gain and nothing to Reef, New York Bay, as late as 1879, but they were 
lose by encouraging inventors, no matter where they small and were not exposed for sale. 
live or where they were born. The price that other Lobsters are sold in New York during the entire 
governments charge for their patents may be proper year, but the demand is five times greater during July, 
subject for diplomatic negotiation ; but it has no bear- August, and September than during any other three 
ing or concern with the industrial laws of our own ·months of the year. The demand is the least during 
country. February and March. The consumption of lobsters at 

The proposed bill we regard. as unnecessary and Coney Island in summer reaches 3,500 pounds a day. 
uncalled for. It is unwise. It is legislation for the The experience on the coast of Maine seems to be 
repression of industry and inventive genius. Nations similar to that already stated. In 1890 twenty mil
that are so short-sighted as to adopt such measures lion of lobsters were taken, which was 

'
a falling off of 

undoubtedly subject themselves to industrial losses. five million or twenty per cent from the catch of 18 88 
They are not examples for the United States to follow. and ten. per cent from 1889. There has also been a 

.. I • I .. steady decrease in the size of the fish sent to market. 
ARTIFICIAL PROPAGATION OF LOBSTERS. During 1889 and 1890 the average length of lobsters 

During the past ten years there has been a great offered for sale was 10% inches and the average weight 
falling off in the supply of lobsters, until the price has two pounds. Ten years ago the average length was 13 
increased fully one hundred per cent. This applies inches and the weight three and one-half to four 
alike to the New York market, to the waters along the pounds. There are thirty-six factories on the coast of 
New England coast and in Canada and Newfoundland, Maine where lobsters, sardines, herrings and mackerels 
where lobster fishing and canning is an important in- are packed. 
dustry. The necessity for increasing the supply of Considerable progress has been made by the New
lobsters is generally recognized, and two methods are foundland Fillheries Commission in the way of lobster 
proposed for accomplishing this object. One is the propagation. The work was taken up two years ago 
enactment of laws which will check the depletion of when the methods of the United States Fish Commis
the lobster beds by over fishing and the other is arti- sion were adopted and their experience was made 
ficial propagation. serviceable. A hatchery was located at Dildo Island. 

Marshall McDonald, who is at the head of thp. United In the summer of 1889 4,039,000 lobster eggs were 
States Fish Commission, says: "I have always felt hatched, and the young lobsters planted around the 
that the maintenance of the lobster fishery rested head of Trinity Bay, the eggs having been obtained 
more essentially upon proper regulation of the matter from lobster packing establishments in the vicinity. 
by the States than upon any efforts in the way of arti- In prosecuting this work, Adolph Nielsen, superin
ficial propagation. The most usual regulation is that tendent, made the discovery that lobsters had two dIf· 
prohibiting the sale of lobsters below certain dimen- ferent times for spawning. The larger run of lobsters 
sions ; the minimum limit, though varying with the spawn from the middle of July till the middle of Au
different States, being smallest in Massachusetts. In gust, while the smaller and middle sized ones spawn 
Maine, where the law is enforced and the minimum during the latter part of October and the month of 
fixed, I believe, at ten inches, the result has been a November. The commissioners make the following 
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statement in their report regarding the importance of 
the artificial propagation : " A  means is thus provided 
which, if duly put "into operation, will safeguard our 
lobster fishery from the injury or ruin which has over
taken so many of these industries in other countries, 
and already threatens our own. By establishing a 
lobster hatchery, or more than one, in each bay, the 
stock of lobsters may not only be maintained, but 
greatly increased; and at the same time, these valuable 
crustaceans may be planted in waters where at present 
they are not found, and their culture indefinitely ex
tended. " At Placentia Bay, Newfoundland, alone, 
1, 200 men and women are employed in the lobster in
dustry. Five million is the annual catch, which repre
sents $180, 000 in value. Superintendent Nielsen has 
constructed floating hatching boxes by the aid of 
which it is possible to hatch lobsters when the eggs 
have reached a due stage of ripeness. By this means 
the immense number of eggs which are usually de· 
stroyed at the canning factories can be hatched, and 
thus the supply of lobsters be kept up. The average 
number of fertilized eggs carried by a lobster in the 
spawning season is placed at 12,000 to 18, 000. The ex
port of lobsters from Newfoundland has grown from 
25, 814 pounds in 1874 to 3,360, 672 pounds in 1888, and 
the value from $124, 997 in 1880 to $472,524 in 1889. 

For the year 1890 the Newfoundland Commission 
state that success in the artificial hatching of lobsters 
exceeded their most sanguine expectations. There 
were 432 floating incubators in use, which were dis
tributed at fourteen different stations. The percent
age of loss in the apparatus was 28, as against 49� in 
1889. The result of the season's work was 406, 005, 300 
young lobsters hatched and planted in good condition. 
"In the method now employed," say the commissioners, 
"we have obtained an invaluable means of .arresting 
the decline in our lobster fisheries, which in many 
places threatens entire extinction, and of sustaining 
the stock of this valuable crustacean." 

The depletion of the lobster fisheries has been es
pecially noticeable in Canada. The report of 1888 
showed a decrease in the value of exports of $350,000, 
as compared with the previous year, although there 
had been an advance in the price of 25 per cent. The 
value of the Canadian lobster fishery in 1888 was 
$1,483, 388; in 1886, $2, 638, 394; in 1885, $2, 613, 731. 

Superintendent Nielsen, of the Newfoundland fish
eries, is a native of Norway, and his success in propa
gating lobsters has attracted a great deal of attentton. 
In addition to artificial propagation, he believes in a 
closed season, when the lobsters will have a chance to 
propagate. 

Lobsters are the more easily exterminated because 
they frequent shoal water within certain well defined 
areas, and are therefore the more easily captured. 
This fact renders the artificial propagation the more 
important, because the exhaustion of the species is 
rapid and certain. 

.. , -, .. 
'.rh", Las Vegas IrrigatIon ConventIon. 

BY H. C. HOVEY. 

An expert agriculturist, in whose company we crossed 
the great plains intersected by the Santa Fe route, 
exclaimed, concerning the arid regions of the South
west, that boundless prosperity awai'ted them as soon 
as the irrigation problem should be solved. Granted 
a salubrious climate, wonderful scenery and inexhaust
ible soil, where is the water to come from ? This very 
question that perplexed my Minnesota friend drew a 
convention of about 300 representative men to the 
opera house at Las Vegas, in the middle of' March, 
whom we fortunately met before they were scattered 
again to the corners of the Territory. We also were 
guests at the Montezuma hotel, on the occasion of the 
grand "irrigation banquet," with which their three 
days' meeting ended. Thus we had an opportunity 
not only to discuss the grave problems of political 
economy, but also to watch at a safe distance the fan
tastic mazes of Mexican dances, and to see the most 
brilliant society of the Southwest. It should be added 
that the hotel is located near the noted thermal springs 
to which the aborigines resorted ages ago, and is at
tractive alike on account of its romantic environs and 
its admirable management. 

The Las Vegas convention met pursuant to the sug
gestion made by the national irrigation congress held 
last September in Utah. By the courtesy of Governor 
Prince and Col. T. B. Mills, chairman of the executive 
committee, we were put in full possession of the pro
ceedings, as well as of valuable facts, some of which 
will doubtless interest the'general public. Incidentally 
it may be mentioned that a prominent place in the ex
tensive library of Col. Mills is assigned to the bound 
volumes of the SCIENTIFIC AMERICAN, which' he re
gards as an able ally in the work of developing the 
resources of our entire country. 

Few may know that throughout these arid regions 
are the ruins of an ancient system of irrigation, that 
ages ago made this wilderness blossom as the rose. 
The autochthons who inhabited those curious houses 
()n cMs and in the jaws of caverns constructed ace
quias on levels so admirably surveyed as to be hardly 
improved on by all the appliances of modern science. 

In the country of San Juan, and elsewhere, the pre
historic aqueducts run side by side with the govern
ment ditches, and the cement with which they were 
laid is as firm and hard as if it had been spread last 
year instead of centuries ago. The vast plateaus that 
were thus made fertile in an era commonly described 
as barbaric should certainly be redeemed anew by this 
age of civilization. 

Irrigation is no novelty, although comparatively 
little has been known of it in the Eastern States, and 
in large portions of Europe. The fact is that, to-day, 
more than half mankind subsist by means of irriga
tio� without which they could not till the soil that 
now yields them ample harvests. This explains the 
densely peopled areas of Asia. There are said to be 
1, 700, 000,000 acres of arid land in the United States 
(not including Alaska); and of this vast area fully 
76, 000,000 acres lie within the bounds of New Mexico, 
sixty per cent of which acreage is thought to be sus
ceptible of irrigation. Mining, the lumber business, 
and other important factors of public welfare, are to 
be estimated at their full value. The same is true 
concerning the raising of cattle and sheep, and other 
branches of industry. But after all the universal cry 
throughout the Territory seems now to be for water, 
and many are of the opinion that progress will mainly 
depend on the answer made by science and liberal 
legislation. Oddly the successful experiments in irri
gation have thus far been in the four corners of New 
Mexico, while its great central regions are yet left 
without the needed supply. More than fifty com
panies have been organized to utilize and properly 
distribute the waste water through these thirsty acres. 
It has been demonstrated that water enough flows in 
sixty days of each year through the valley of the Rio 
Grande to inundate the entire arid area to the average 
depth of two feet. One half of that amount, added 
to the average annual rainfall, will insure the perfec
tion of all crops, making a total of 33 inches, allowing 
for evaporation. There are enough natural reservoirs, 
with a little additional outlay, to store all the water 
that now runs to waste. There is a single basin for 
such a natural reservoir, west of Albuquerque, thirteen 
miles long, four miles wide and a hundred feet deep. 
The water that might be stored between these natural 
banks would irrigate seventy-five miles of territory as 
far south as the Mexican line. That reservoir could be 
fed from the Rio Grande by a ditch fifty miles long. 
Another natural basin near Las Vegas, four miles long, 
two miles wide, and a hundred feet deep, could be 
filled from the Moro, Sapillo, and Gallinas rivers by 
ditches from ten to twelve miles long. There are 
many smaller basins scattered over the Territory. It 
has also been proved that great bodies of subterranean 
water underlie a large part of the regio� which could 
be tapped by artesian wells. Thus it iii! certain that 
the land could be well watered throughout by the use 
of the proper means. 

As illustrating possibilities we may refer to what has 
been done in the Pecos valley, where, from reservoirs 
(one of which is seven miles long and two miles wide) 
400,000 acres are now under successful irrigation. 
About 100,000 acres of the great Maxwell grant and 
about 30, 000 of the Montoya grant are irrigated. The 
results for last year were wonderful. The soil of the Max
well grant is especially adapted for beet culture. But 
it is found desirable to restrain the growth of the crop. 
Beets are capable of attaining an immense size, but at 
the cost of sweetness. A beet that weighs three and a 
half pounds contains all the saccharine. matter pos
sible-all above that weight being found to diminish 
the proportion of sugar. By judicious irrigation Mr. 
Pelles, the manager of the Maxwell grant, got 15 per 
cent of saccharine matter from 100 weight, the average 
yield being 18 tons per acre. It costs but little more 
to raise sugar beets than corn ; but the return, at the 
above rate, would be from $75 to $100 per acre. As 
the basis on which the sugar factories buy the beets is 
at the rate of $4. 50 per to� with 10 per cent saccharine 
matter, of course the yield in New Mexico, as already 
stated, would be proportionally more remunerative. 
There are in the United States seven sugar beet 
factories, that produced, in 1891, 27, 000,000 pounds of 
refined sugar. In that same year we imported $90,-
000, 000 worth of sugar. The people of New Mexico 
claim that that amount could be raised in their Terri
tory alone, with irrigation, and allow a surplus for ex
portation. They refer also to the fact that the im
portation of raisins in 1891 amounted to $20,000,000 ; 
and affirm that this entire amount could be raised here 
with due irrigation. An arid country is needed for 
drying raisin grapes in the sun; for the cost of artificial 
drying would be too great. The profit from raisin cul
ture is from $200 to $300 per acre, and the only parts of 
the United States suitable for it are Southern Cali
fornia, Arizona and New Mexico. In Eddy County, 
N. M., as the direct sequel of recent irrigation, one 
grower has this year planted 1,200 acres of raisin 
grapes. Somewhat similar statements might be made 
concerning the cereals, alfalfa, and all kinds of fruits. 

The object in giving the foregoing facts is to explain 
why there is such enthusiasm in this region on a sub
ject that elsewhere may be more safely regarded with 

indifference. In conversation with the governor, sec
retary, surveyor-general, and other officials, the opin
ion was most positively expressed that the future of 
the Southwest mainly depended on the solution of the 
irrigation problem. And the same conclusion was 
unanimously voiced by the resolutions passed at the 
Las Vegas convention. The settlers on the great plains 
have invested millions of dollars, not as speculators, 
but as home seekers, only to discover that the most 
fertile lauds in the world are worthless without water .. 
What can a farmer owning but 16\l acres, or even 1,000 
acres, do individually toward remedying this defici
ency? Generally he is powerless. The recent laws of 
the United States operate to prevent the formation of 
great monopolies for reclaiming wide regions of arid 
land. The new States and Territories are hindered in 
many ways from developing their best resources. 
Most of the public domain, not yet sold or otherwise 
disposed of, can only be cultivated by costly canals, 
reservoirs or artesian wells. The mountain snow fields, 
the deep canons, and the raging torrents, can hardly 
become private property, or even the property of or
dinary corporations; and yet these are the original 
sources of irrigation. The outlay required is so vast 
that the general government can hardly be expected to 
reconcile the more favored regions of the North and 
East to consent to any adequate ·plan. Yet fears of 
the complications that might arise were any other 
method adopted than by governmental control cause 
considerable opposition, on the part of some persons, 
to plans of a different nature and that commend them
selves to the majority of those who are most deeply 
interested. 

Every shade of sentiment was brought out at the 
Las Vegas convention. But after a three days' discus
sion a series of resolutions was adopted, with I believe 
but one dissenting vote, declaring in favor of having 
the United States cede to the States and Territories 
within whose boundaries are located the " arid lands," 
all lands of this description, on condition that each 
State or Territory shall at once begin the proper work 
of irrigation, pledging such portion of said lands as 
may be necessary to raise funds, but finally seIling 
them to none but actual settlers. The resolutions also 
contemplated having the timber lands, mining lands, 
etc., ceded likewise, to aid in reclaiming irrigable lands, 
or to go to swell a general school fund. In brief the 
resolutions indorse the bill introduced by Senator 
W8.lTen, of Wyoming, for turning the arid lands over 
to the States and Territories on condition that they 
shall redeem them through irrigation. 

Other business was transacted of a more strictly 
local character; and, in an informal way, the conven
tion expressed itself as inJavor of early statehood for 
New Mexico, as solving many of the vexing problems 
that are now so discouraging and that deter the best 
class of immigrants from seeking homes within its 
borders, as they might otherwise do. 

.. Ie •• 
Drainage of" a Small Lake. 

From the Cleveland offices of the Lake Superior, 
Cleveland and Pittsburg & Lttke Angeline mining 
companies it is announced officially that work on the 
project of draining Lake Angeline has begun under a 
contract calling for its completion in five months, so 
says the Marine Review. The lake covers"an area of 153 
acres, and has a maximum depth of 43 feet, with a 
mean depth of 20 feet. The lake is owned by these 
companies, whose mines are already being worked be
neath it, the Lake Superior and Cleveland companies 
controlling about equal portions of all but about one
fifth of the property, which is owned by the Lake Ange
line company. This large body of water is being re
moved as a matter of safety to the present underground 
workings, but there is no telling, of course, what may 
be done in the way of further development of the pro
perties when the water is out of the way; The com
panies undertaking this work are among the strongest 
in the mining business of Lake Superior, and there is 
little doubt that it will be carried out successfully. The 
contractor is C. B. Howell, of New York. A crib will 
be sunk while the ice is still on the lake. A centrifugal 
pump having a 20 inch suction and a 22 inch discharge, 
with a capacity of 15, 000 to 20, 000 gallons a minute, will 
be used, and the water wiU be discharged into the Carp 
River. 

.. ,e .• 
Extermination of" the Texas Pecearles. 

A recent publication of the National Museum con
tains a paper, by Mr. Frederic A. Lucas, on animals re
cently extinct or threatened with extermination. He 
finds that in nearly every instance the cause is "reck
less slaughter by man." As an instance of the way in 
which animals may be destroyed, he refers in the 
introduction to peccaries. In 1885 these little animals 
were so abundant in several counties of Texas that 
their well-worn tails were everywbere to be see� while 
their favorite haunts could be readily picked out by 
the peculiar musky odor characteristic of the creatures. 
Shortly after that date, hogskin goods being in favor, 
a price of fifty cents each was offered for peccary hides, 
with the result that by 1890 the peccaries were practi
cally exterminated. 
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AN IMPROVED RIFLE SIGHT. 

The illustration represents a rear sight for a rifle, 
which is adapted to be easily and nicely adjusted, and 
is especially designed to make proper allowance for the 
wind in the setting of the sight. It has been patented 
by Mr. Robert W. Parker, of Camp Huachuca, Arizona 
Ter. Fig. 1 is a perspective view of the device applied 
to a rifle barrel, Fig. 2 being a broken plan view, 
partly in section, showing the construction and opera
tion of the wind gauge and the means for fastening 
the leaf to the base of the sight, while Fig. 3 is a cen-

PARKER'S RIFLE SIGHT. 

tral longitudinal section. The base of the sight is se
cured to the barrel in the usual way, and at its rear it 
is marked to serve as a wind gauge, indicating the ex
tent to which a supplemental base is moved to one 
side or the other. This supplemental base slides hori
zontally in the main base and moves laterally on a 
dovetail rib, having It transverse toothed rack in front 
of the rib meshing with teeth on the rear end of a 
pinion pivoted in a recess in the base. The forward 
end of the pinion meshes with a transverse worm ter
minating at one end in a milled wheel, by turning 
which the supplemental base is moved out or in. 
Hinged to the rear of the supplemental base is a verti
cally swinging leaf, its pivoted end pressing upon a 
spring which holds the leaf in a vertical position when 
it is tipped up. When the sight is used for point blank 
shooting the leaf is turned down, the peep hole being 
made elliptical. The leaf is slotted, and a slide is held 
to move in the slot, the leaf also having counter grooves 
in which slides a head, moving obliquely when pushed 
up to counteract the drift of the bullet, the slide and 
head being connected, and each having peep holes to 
be used as sights, gauge marks on each side of the leaf 
indicating the range of the rifle when either peep hole 
is used. A novel mechanism is provided for raising 
the slide and holding it at the desired adjustment. If 
there is but little or no wind, the supplemental base 
and the mechanism carried on it are centrally held, 
but if there is considerable wind, the base is moved to 
the right or left as desired. 

•. e . • 
EXPERIMENT IN CAPILLARITY. 

T. O'CONOR SLOANE. PH.D. 

A very pretty experiment in capillary force, adapted 

EXPERIMENT IN CAPILLARITY. 

J ,ieuttft, jmert,au. 
surface, forming part of a concave meniscus. If an- able patented article, there is very little difficulty about 
other body in similar condition is brought near it, the finding a market for it, if you are not too hasty. It is 
two will be attracted and, if permitted, will be drawn better to begin in a small way and gradually increase, 
together so as to adhere. This is shown by floating a than to begin by forming a large stock company and 
glass ball in a vessel partly filled with water. Sooner beginning too large. We are speaking in reference to 
or later it goes to the side and stays there in contact the inventor's interests. If he can get his goods manu
with the side of the vessel. factured so that he can handle them himself, even 

If a body not wet by water is immersed in it, the though in a small way at the start, if his invention is 
liquid will curve downward where it meets its surface, worth anything, he will soon be able to increase his 
forming part of a convex meniscus. If two such sur- business and can then hold control of it himself. As a 
faces are brought near�togethel in the same liquid, they rule, we are of the opinion that it is better to contract 
will attract each other also. An iron ball floating in a with some reliable firm for the manufacture of the arti
glass of mercury is drawn to the sides of the vessel, be- cle than to go to the expense of putting in the neces
cause the mercury does not wet either iron or glass. sary machinery, etc., to do it for yourself. This is es-

In the experiment illustrated'a. straight-walled tube, pecially true in relation to the smaller articles. 
about an inch in diameter, is connected with a funnel, By doing it in this way, you are saved the care and 
by an open tube at its bottom and by a short piece of management of a shop, and have more time to devote 
India rubber tube. The tube and funnel contain wa- to pushing the sale of the article, and the difference in 
ter. No air must be left in the rubber tube. As the the cost is very little-hardly sufficient to compensate 
funnel is raised or lowered, the level of the liquid in for the possible saving. 
the tube will rise or fall. If the edges of the tube are It also gives you the use of the capital which would 
perfectly dry or, still better, are oiled or coated with be required to fit up and maintain a shop, with which 
paraffine or beeswax, the liquid can be forced up far to push the business, and at a time when it is needed, 
above the level of the tube, so as to form a meniscus. too. 
This, when projected by the lantern, especially if a re- After the business ha>; grown sufficiently large to 
versing prism is used, will form in itself a very striking warrant it, then there is time enough to put in a plant, 
object. and you will be better able to do so, and you will be in 

A ball, which maybe a Christmas tree ball, with any a position to know what is required. 
apertures closed by sealing wax, is floated in the tube. • '. I • 
As long as the water is below the top of the tube, the AN IMPROVED CRUDE OIL BURNER. 

ball will stick to the side of the tube. Now, on raising The competition between oil fuel and coal is a most 
the funnel, the liquid will rise, carrying the ball with it. interesting one, and certainly shows an increasing use 
As it reaches the top of the tube and rises above it, it' of oil where the conditions are favorable for its em
forms the convex meniscus. As this occurs, the ball, ployment. Perhaps the most conspicuous of the ad· 
as if by magic, sails away from the side to the center, vantages possessed by oil over coal as a fuel is the 
and remains there. If displaced, it returns to the cen- readiness with which the most intense heat can be em
ter. On lowering the funnel, it again goes to the ployed at any special point desired, and the economy 
side as the convex meniscus gives place to a concave with which it can be used for just the period required. 
one. In addition there is a great saving of labor in the 

This method of changing the water level is to be re- use of oil, and, as there are no ashes made, all the 
commended, as it avoids the necessity of 
introducing anything f r o m  a b o v e, 
whether water or a solid object, in order 
to raise the level of the liquid. As shown 
in the cut, it is mounted for projection 
by the experimental lantern. 

• •• 

A Word to Inventors. 

The following good advice to patentees 
we copy from the Man ufacturers' Gazette 
(Boston). We commend it to the atten
tion of patentees generally, who are too 
apt to reject very good offers for their 
patents soon after their issue. 

We have fr�quently been asked by in· 
ventors who have succeeded in producing 
small articles of more or less merit, and 
for which there appears to be a demand, 

what is the best method to pursue in order to put them 
on the market. 

This is a question which has puzzled a great many, 
and especially those who with small means are unable 
to go into the manufacturing of their specialty on a 
large scale, without parting with a controlling interest 
in their patent to another party in order to raise the 
necessary capital with which to push the business, a 
transaction which many object to on account of the 
possible and probable consequences which often follow, 
viz. , the loss. not only of the patent right, but of all 
share in future business. 

In nine cases out of ten it is far better for the invent
or, and he will realize more from his invention, to sell 
out entirely, and turn his attention to some other busi
ness, or the .production of a new patentable article. 
That is, in case he has no money with which to develop 
and place his invention in the market. 

The only difficulty in this is that a majority of in
ventors set too high value upon their inventioIli. They 
think they have the world in their hands, and are dis
posed to hold on to it, unless some one comes along 
who is foolish enough to pay an unreasonable price for 
the patent. This is where they are :often mistaken, 
and it would be far better for them to accept a bona 
fide offer, even though it is but a fraction of their 
ideal value of the article. 

The fact is that no invention, however valuable at 
the time it is produced or perfected, is sure of a mo· 
nopoly or even a· fair competing chance for a great 

I while, and the sooner the inventor disposes of it, the 
better off he is. Thousands of inventions have been I dead failures, and never returned to the inventor one 
dollar, simply because, thinking that he held a mono
poly, and that the world was bcmnd to him, he has held 
on to it, unable himself to put it upon the market, and 
alike unwilling to allow any one else to do so for a rea
sonable consideration, until some one else has come out 

AN IMPROVED CRUDE OIL BURNER. 

work around the boilers and furnaces can be kept in a 
much more c1eaIlly condition. 

The obvious advantages possessed by oil have led to 
much experiment In designing the most efficient burn
er, and the one shown in the accompanying illust.ra
tion, recently put upon the market by the Shipman 
Engine Mfg. Company, of Rochester, N. Y., is claimed 
to practically effect the most complete atomizing of the 
oil, thus insuring the most perfect combustion. It is 
also safe, because the oil is sucked up by the burner 
from the tank below its level, instead of being fed from 
a tank above, and depending on regulating devices, 
although it will work in either way. The regulation is 
effected by means of the lever shown, which is attached 
to the oil sleeve. In case of clogging, by opening the 
cleaner valve steam is allowed to pass through the oil 
chamber, cleaning the burner, without disconnecting
any pipes at all. Likewise, the oil chilled or thickened 
by cold may be warmed and made to run freely by first 
closing the oil sleeve and then opening the cleaner 
valve, which will allow the steam to free its way up the 
oil supply pipe. The claim is also made that in point 
of economy in combustion it is unexcelled by any other 
petroleum oil burner. It is made in six sizes, and, as all 
the parts are interchangeable, cost of repairs is reduced 
to a minimum. In t.he illustration, A represents the 
steam valve; B, the oil regulating lever; C, the cleaner 
valve; D, the mouth of the burner; G, screw for at
taching burner to boiler or furnace front. 

The economy of using oil is now becoming recog
nized in many lines of business where it had heretofore 
been deemed inadmissible, and it has been found suit
able for nearly all purposes that coal is used for, work
ing successfully on 'boilers, brick kilns, forges, ovens, 
salt evaporators, driers, etc. 

.� .... 

COIllpres"ed Air in chicago. 

with something equally good, and possibly an improve
for projection by the magic lantern, is shown in the ment, and he finds himself without a bidder, and 
cut. It illustrates the attraction and repulsion between another man making money which he might have had, 
bodies surrounded by like or unlike liquid surfaces. If i had he used better judgment and good sense. 
a body is partly immersed in a liquid which wets it, the \ Another way in which a mistake is made is in start
liquid surface will rise in a curve all alOng its wetted ing out OIl too large a scale. If you have a really valn-

An ordinance has been passed and signed by the 
mayor of Chicago giving permission to a company 
known as the Chicago Power, Supply, and Smoke 
Abating Company to lay pipes in the streets of ths;t 
city for the transmission of cOalpressed air as a lliotiv� 
power for machinery. 

© 1892 SCIENTIFIC AMERICAN, INC.



MUIR GLACIER, ALASKA.* 
BY 8. P. BALDWIN. 

The first known of that greatest of Alaska's wonders, 
the Muir glacier, was reported in the account of Van
couver's explorations about Sitka in 1794, where he de
scribes what is supposed to have been Glacier Bay as 
completely filled with ice and " terminated by compact, 
solid mountains of ice rising perpendicular from the 
water's edge. " In 1879 the glacier was first described 
by Prof . .John Muir, who spent some days wandering 
over the ice, a blanket and a few biscuits on his back 
and only the ominous roar of the sub-glacial waters to 
break the solitude. His vivid description, seconded by 
the tales told by Dick or " Professor " Willoughby, an 
old hunter of that region, led the steamer company 
to explore the bay, and now every steamer makes 
the e x t  l' a journey of 
fifty miles necessary to 
allow its load of tourists 
to set foot on this great 
frozen sea. 

As the steamer turns 
into Glacier Bay, what 
a marvelous sight ap
pears ! To the west the 
great S t. E l i a s  A l p:s 
tower above; Mt. Cril
Ion (15,900 feet high), 
Mt. Fairweather (15,500 
feet high), La Perouse, 
Lituya, a n d  o t h e r s  
nearly as high, covered 
with snow and ice to 
within four thousand 
feet of the sea, sending 
immense glaciers down 
to the ocean on one side 
and to ,the bay on the 
other. 

$ ( itutifi( �tUttitau. 227 
seventy-seven billion cubic feet of ice are discharged roughness of the central portions ;  then, after a base 
into the bay as icebergs every year, and no less than line had been established and accurately measured, it 
one hundred and seventy-five billion cubic feet of was suddenly discovered that the base line was on mo
water melt from the surface and flow into the bay as raine-covered ice and probably moving. Finally a 
sub-glacial streams in a year. base line was staked off on dry land and measurements 

The most rapid motion is from the north through taken on certain peculiarly shaped ice pillars at 
the center, and so rough is the ice here that it is im- various distances, and the angles read every four 
possible to cross it. Immense crevasses, ridges, pyra- days. 
mids, and towers are mingled in the wildest confusion, The motion found by Professor Wright was in the 
as in a stormy sea; moraines and bowlders-all that center about sixty-five feet a day, and less, of course, 
dare approach are swallowed up in the yawning cre- I nearer the sides. That seems very rapid "hen com
vasse. pared to the Alpine thirty-three inches a day, but here 

The ice of the eastern half is moving much more we have an enormous mass of ice all crowding through 
slowly and is consequently a narrow opening, but 
m u c h smoother, broken pressing toward that 
only here and there by opening from every side. 

...- ' Mt, 

The wid th and depth of 
the ice greatly reduces 
friction. 

Since the Muir gla
cier was measured, a 
similar rate has been 
found in a number of 
glaciers in Greenland, 
and in one case a rate 
of ninety feet a day was 
found. In 1890, when 
Professor Reid measur
ed the motion, the front 
was found to have re
treated more than half 
a mile, so that the first 
two branches barely, if 
at all, added their pres
sure, and the rate was 
increased. 

A ring of peaks from 
eight to ten thousand 
feet high form the back
ground to the north and 
east, a few of them bare 

Map of Glacier Bay, Alaska, and its surroundings. Arrow points indi
cate glacial area. (Courtesy of Prof. G. F. Wright.) 

Map of Mu ir Inlet, showing converging moraines and form of front in 
1886. A, buricd forest ; B. base-line. (Courtesy of Prof. 

The w i d t h o f  t h e  
water front is about a 
mile, but t h e  w h o l e  
width b e t w e e n  t h  e 
mountains at the mouth 
is about two miles. On 
either side is a triangu-

of snow, but only because so precipitous. And now 
while we speak a great white cloud wraps itself gently 
about one of these bare peaks only to disclose it to 
view in a few minutes, shrouded in white fresh snow. 

From the flanks of these mountains come great 
frozen rivers, flowing steadily though slowly on to 
meet in one immense glacier in the amphitheater below, 
and march majestically on to the front to join in the 
cannonading of the icebergs. 

At the head, the long, narrow bay divides into two 
inlets. The next one, as yet not named, contains 
several glaciers which have not been explored. The 
Muir Inlet, to the east, is perhaps five miles long and 
two to three miles wide; on either side mountains rise 
abruptly, often perpendicularly, for the land here is 
" all on end, " as is the whole of our northwest coast; at 
the head a wall of blue ice, a mile long and about four 
hundred feet high, cut into towers, castles, and 
caverns, threatens with groaning 
and thundering, as prisms from the 
size of a paving stone to the size of 
the Cologne Cathedral go crashing 
down to the water, throwing the 
salt spray hundreds of feet into the 
air, sending forth waves to lash th� 
shores throughout the bay and 
echoing among the mountains as 
a thunder storm. 

These icebergs float off down the 
bay, some stranding and melting 
where they are confined; others, 
pushed about by wind and tide, 
form impassable jams, ringing mer
rily as the waves rock them back 
and forth. 

The ascent of one of the neigh bor
ing mountains discovers the home 
of the mountain sheep, for to the 
height of three thousand feet there 
extends a rich carpet of grass, and 
many:familiar flowers, as the epi
lobium, goldenrod, and blue-bell, 
remind one of home, while each 
little ravine contains its snow bank 
and the accompanying pool of clear, 
cold water. The scene from here 
is magnificent; high mountains on 
every side, and nestled at our feet, 
this great sea of ice thirty miles in diameter and formed 
of many branches, any one of which is as large as the 
Gomer or Aletsch of Switzerland. 

This glacier is as large as all the Alpine glaciers to
gether, twelve hundred square miles, an area equal to 
Lehigh, Northampton, and Carbon Counties in Penn
sylvania combined, and a thousand feet deep at the 
mouth, three hundred feet above water, seven hun
dred feet perpendicular below the surface. It contains 
more water than Lake Erie, and it is estimated that 
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G. F. Wright.> lar patch of moraine 
crevasses, so that one may walk for miles up the half a mile wide at the head, in which the glacier ends, 
glacier at a gradual ascent of one hundred feet to and extending about two miles down the inlet, sepa
the mile until the neve is reached. rating the water from the foot of the mountains, but 

During the summer the surface disintegrates and narrowing and disappearing beyond that point. 
melts off two inches a day, forming thousands of little iN ear the foot of the mountain, on the east side, a 
rivers flowing in all directions and joining in larger la:rge subglacial stream bursts forth, under a consider
streams until finally they reach a crevasse or a round able pressure, so that a column of water three feet in 
deep hole, called a moulin, into which the waters are diameter boils up to a height of about four feet. 
precipitated to j oin the rumbling streams beneath. Not only do great columns of ice break off above 

While the surface appears white, a glance into a water and become bergs, but quite often large blue 
moulin tells a different story, for just below this white masses rise from the bottom and these usually carry 
ice a clear sea-green appearSr which grows darker and I quantities of debris, locked in their embrace, to be 
clearer as the ice is thicker, until an intense blue dropped one by one, as 'the berg melts, into the fine 
beckons us to the crystal depths. deposit just described. Here is formed what is known 

The slower moving ice is often heavily loaded with as modified drift. 
stones and earth, for of course each branch bears two Examining the terminal moraines at the sides, we 
loads of moraine in to the great basin, and this pro- find very few scratched stones and ve:t;y little chance 
tects the ice from the sun as a blanket until the I to study the deposits made beneath the ice, for it is all 

MUIR GLACIER, ALASKA. 
(From a photograph by J. F. Morse, Cleveland, 0.) 

moraine forms a ridge, and on this ridge each large 
stone by further protection is raised on a pillar of ice 
often several feet above the genera} level. Here are 
collections already made for the geologists, and besides 
granites, some peak many miles back has sent speci
mens of silver ore, while another has tried to rival 
Carrara for marble. 

When Professor Wright tried to measure the motion 
in 1886 he found it was practically impossible to set a 
line of stakes across the glacier, partly because the sur
face melts 011' so rapidly, but mainly because of the 

covered by the coarse material of 
surface moraines-bowlders of all 
shapes and sizes, sharply angled 
and mixed with very little fine clay, 
very different in appearance from 
the till near Belvidere, yet having 
the same unstratified, plums-in-a
pudding character. 

It seems that the glacier has been 
receding for many years, and as it 
has retreated the side streams have 
cut new and shorter channels suc
cessively, until there are now on 
the east side nearly a dozen such 
empty channels and as many paral
lel ridges. 

One form of deposit, which has led 
to great misunderstanding as found 
in the States, is shown at the Muir 
glacier, but not so well as that 
found by Mr. Russell in the sum
mer of 1891 on the Malaspina glacier 
near Mt. Saint Elias. Sometimes 
the surface water, unable to find 
escape, is held backed up into a 
lake against the mountains at the 
side, there to form a true lake ter
race. This may explain many of 
the high level terraces found in the 
glaciated area, without the great 

submergence sometimes claimed. Mr. Cushing, who 
visited the glacier with Prof. Reid in 1890, describes 
several of these lakes as found near the heads of val
leys of the eastern side. The stream which cuts 
through the moraine of the west side has uncovered 
an ancient forest buried deep in the glacial sands. 

Rooted in the peat and sending their roots far into 
the blue clay are many stumps or trunks of trees of 
various sizes, from an inch or two to more than a foot 
in diameter, quite bare of bark and invariably broken 
off at a height of ten to twenty feet and the top bruised 

© 1892 SCIENTIFIC AMERICAN, INC.



in the direction down lhe inlet. This forest has been 
covered to a depth of nearly a hundred feet by the fine 
sand of a portion of the moraine, which extends several 
miles down the inlet, on that side, at a constantly de
creasing altitude. The fact is that since these trees 
grew the glacier has advanced until it glided over the 
trees and over this whole moraine, then it has receded 
again and a little stream is now doing what the great 
glacier could not do, root out the trees. 

How long the ice may have passed over the buried 
forest, or how old the trees are, cannot be certainly 
stated, but the ice must have filled Glacier Bay since 
the trees grew, and that must have been several hun
dred years ago-and may have been several thousand. 
Yet the wood is now so fresh that it might well be but 
a few years old. That the ice filled Glacier Bay within 
a few hundred years is very evident from the condition 
of the vegetation, for there are no trees nearor than 
Beardslee Islands, though the conditions are very 
favorable. The smaller vegetation has spread more 
rapidly and covers the mountains, while it is gaining 
some foothold on the moraines about the mouth. 
Here the plants grow less in quantity and variety 
nearer the glacier, until within half a mile of' the ice no 
plants are found. Again the mountain sides are very 
handsomely grooved tl) a height of 3,000 feet, and even 
the polish is well shown, though rocks in this atmo
sphere disintegrate very rapidly. Debris, too, can be 
found at a height of 3,000 feet, and Vancouver's de
scriptions seem to show that the ice in his time, though 
not filling the bay, extended much farther down. Not 
only has the glacier retreated a long distance since 
Vancouver's time, but it is now retreating very rapid
ly. Photographs taken by Professor Reid's party in 
189G show that the front has receded about 3,000 feet 
in four years, and the steamer company report that 
since 1883 it has receded over a mile. The ice front has 
decreased in thickness also, for it is now at 
the same height, above water, 300 feet, but 
back at a point which was 400 feet high in 
1886. Mr. Cushing shows that Ithe glacier is 
dying out, about the heads, with equal 
rapidity, so that the ice retreats from the 
mountains into the basin and the rource of 
supply is cut off. 

. ,  . . .. 
Raihvay Rust. 

The rusting of rails in long tunnels is the 
subject of a recent article in the Civil Inge
nieu1', describing the results of observations 
in the Altenberg tunnel, which is about 1, 230 
feet long and located on a curve of 2,950 feet 
radius. The rails had been down for 11  
years, and a t  the end o f  that time were 
covered to a depth of 0 '16 to 0 '24 inch by 
hard scales, which could only be removed 
by a knife. They were composed mainly of 
iron sulphide, and wero found principally on 
the web. While the weight of the rail was 
much reduced in this [manner, its [sectional 
area was found to Ilave increased, owing- to the flaky 
character of the rust. The new rails have been 
covered with a mixture consisting largely of tar, 
which is renewed every six months. The gravel bal
last has also received a partial covering of broken 
limestone, and by these means it is hoped that the 
formation of rust will be retarded. In the Brand
leite tunnel, in Thuringen, it was found that rails and 
metal ties were destroyed by rust as fast as by the pass
ing trains. The ties lost about 5 '9 pounds each in six 
years. This tunnel is nearly 10, 000 feet long, and is on 
a tangent having a 1 per cent grade. 

. I e . •  
Tropic and Seltlltroplc Fruits and Nuts. 

For the first time the Census Office has made a special 
investigation for the purpose of ascertaining the extent 
and value of the production of oranges, lemons, figs, 
almonds, cocoanuts, and other tropic and semitropic 
fruits and nuts as industries of the United States. A 
preliminary report has been prepared by Mr. J. H. 
Hale, special agent, under the direction of Mr. Morti
mer Whitehead, special agent in charge of horticul
ture. 

The material from which these statistics are compiled 
was obtained direct from the growers upon schedules 
specially prepared for that purpose and by personal 
visits of bpecial agents to sections of the country where 
these products are grown. 

From the tabulations in Census Bulletin No. 161, it 
appears that, in addition to the tropic and semitropic 
fruits and nuts grown. for home and family use, there 
were in the census year 13, 515 acres of almond, 677'50 of 
banana, 169 '88 of citron, 9, 864 of cocoanut, 4,477 of fig, 
550 of guava, 1, 362·25 of kaki, 7, 256 of lemon, 495 '58 of 
lime, 12, 180 of madeira nut, 7, 097 of olive, 184,003 of 
orange, 2, 189 '50 of pineapple, 171 '89 of pomelo, and 
27, 419 '50 of pecan trees, representing 658, 566 bearing 
and 800, 010 nonbearing almond trees, 577, 782 bearing 
banana plants, 4, 237 bearing and 14, 110 nonbearing cit
ron trees, 123,227 bearing and 1, 199, 549 nonbearing 
cocoanut trees, 138, 186 bearing and 285, 201 nonbearing 
fig trees, 32, 943 bearing and 120, 529 nonbearing guava 
trees, 58, 390 bearing and 124, 522 nonbearing kaki trees, 

167, 663 bearing and 498,784 nonbearing lemon trees, 
19,096 bearing and 44, 255 nonbearing lime trees, 188,409 
bearing and 411, 248 nonbearing madeira nut trees, 
278, 380 bearing and 331, 022 nonbearing olive trees, 
3,885, 890 bearing and 9, 705, 246 nonbearing orange trees, 
21, 750,000 pineapple plants, 3, 279 bearing and 12,867 non
bearing pomelo trees, and 214,988 bearing and 657,980 
nonbearing pecan trees. 

Excluding pineapples and bananas, which are all 
counted as bearing plants, as they commence fruiting 
within a year of planting, it will be noted that tho 
average number of all nonbearing trees is about double 
that of the bearing trees, the product of which in the 
census year was, as far as reported, valued at $14, 116, -
226.59, divided as follows : Almond $1, 525, 109.80, 
banana $280,653. 75, cocoanut $251,217.41, fig $307, 271. 76, 
lemon $988, 099. 92, lime $62,496.90, madeira nut $1, 256, -
958, 'olive $386, 368. 32, orange $6,602, 099.06, pineapple 
$812, 159. 17, pomelo $27, 216, and pecan $1, 616, 576. 50. On 
the basis of present prices, with all the nonbearing 
trees in fruitage, the next census ought to show a value 
of product of more than $50, 000, ()OO. As a forecast of 
the future growth of these branches of horticulture, in 
addition to the acreage already planted, the number of 
acres of land in the United States susceptible of d e
velopment in plant in any one or all of the fruits and 
nuts named has been ascertained, alld the aggregate 
figures are also given. 

they would take the place of the wooden ones on every 
railroad i.n the country. Then, when I remember that 
invention is going on all the time ; when I realize that 
Morse, Fulton, Edison, and all the greatest inventors 
of history have been Americans ; when I realize that a 
few years ago a hall like this would have been lighted 
with sperm oil distributed from New Bedford, then a 
little later by gas, and that to-night we have this 
beautiful light, I have great hopes for the future of 
manufacture. 

You tell me that we are living in It generation the 
like of which has never been known in the earth's his
tory, and you will also perhaps tell me that we are 
living in a generation the like of which will never be 
known again, but I believe that we have just begun 
to discover great things. What they will be no one 
can tell. We have been told about iron in the blood 
to-night, how it makes mind and muscle strong. My 
friend and myself are strong prohibitionists and we 
believe that the time is speedily coming when pro
hibitionists will have prohibition, and when those who 
are accustomed to the use of such things as produce 
intemperance will be seeking it as a substitute. (Ap
plause.) 

We can hardly r::onceive of its various uses� I am 
told that Edison is j ust now engaged in putting up 
wires around a mountain of iron, by which he expects 
to hear the sound of the great explosions that occur 

• • • • •  from time to time in the sun. I am afraid that I 
'
shall 

THE LOVELL DIAMOND SAFETY BICYCLE. never hear the sound of the explosions in that great 
The accompanying cut shows the 1892 model which luminary, as I am growing old, and I am afraid, too, 

th e John P. Lovell Arms Company, of Boston, Mass. , that should he be able to hear them, the great 
have just placed on the market. The frame is of the Creator of all things would cause him confusion as he 
diamond pattern, and made entirely of seamless steel did at the tower of Babel. 
tubing and drop steel forgings. Front wheel 30 inches, We can scarcely imagine, in the midst of all this, 
with 1� inch pneumatic tire ; and rear wheel 28 inches, what the future is going to bring us. I have great 
with 2 inch pneumatic tire ; ball bearings of the im-·j confidence in her gifts, but perhaps something should 

THE LOVELL DIAMOND SAFETY BICYCLE. 

proved pattern to wheels, crank shaft, pedals, and 
head ; gear, 57 or 60 inches. Scorcher saddle and loop 
saddle post furnished, if preferred. Weight, complete, 
43 pounds ; stripped, 38 pounds. The Lovell wheels are 
guaranteed in every respect. They are a reliable and 
high grade wheel. The Lovell Company have moved 
their factory to Fitchburg, Mass. , and their works, 
when completed, will form one of the largest manufac
tories of bicycles and firearms in the world. 

The Future oC llIanuCacture. 

Ex-Governor Goodell, of New Hampshire, responding 
to this toast at the recent hardware dinner in this 
city, said : We have been told this evening truthfully 
that we made a year or two ago about ten millions of 
tons of iron in this country. This is certainly an 
enormous amount, but it is easily explained, yet, when 
we remember that, when we make 10,000, 000 tons of 
pig iron in a year, we are making 27,000 tons in a day, 
and we are making a car load of pig iron a minute for 
every day of the year counting Sundays and holidays, 
are we to continue such an enormous productior.. ? 
Can this country consume such a quantity ? Or are we 
in the near future to find such a reversion in this 
business that many of our furnaces will be obliged to 
bank their fires and go out of blast ? It is a question 
too much for me, and I think, possibly, too much for 
you to decide. Yet I have great confidence in the 
future. In considering the future we must consider 
the past. A few years ago our bridges were all made 
of wood, with the exception of a few bolts and pins. 
Now they are made almost wholly of iron. A few 
years ago our fences were made almost wholly of wood. 
Now barbed wire is used everywhere and the barbed 
wire business is one of the largest in the country. It 
is spreading all over the country, and it is likely to 
spread more and more in the future. We are con
stantly designing and discovering uses for iron and 
steel. Last night, as I was riding in a railway car, a 
fellow passenger asked what would the ' railroads do 
for ties in a short time. I then remember that just a 
few days before I had heard that steel ties had been 
put into use and that very soon it would be likely that 

be said about the profits in the manufac
ture of the future. Are we going to make 
money by them ? The price of everything 
is going down, is cheaper to-day than yester
day. A few years ago, the price of steel 
was 10 cents a pound, and we can buy just 
as good steel now for a third of that sum. 
The price has been constantly decreasing in 
almost every branch of manufacture. We 
are constantly being told that the price is 
so low and the profits so small that we will bo 
obliged to give up business soon. I tell you 
that we old fellows who have an oldish way 
of doing business, a rut in which we have 
been accustomed to let things run, and who 
think that we can do business in no other 
way, will be obliged to go out of the trade. 
We will go to the wall, but the young man 
with his eyes open, and who is awake to the 
responsibilities of his position and who is 
not content to remain in the groove of his 
father's methods, which were the proper 
ones thirty years ago, will devise some new 

method, some new way, and he will produce the goods 
we have been selling at a ruinous loss so that he will 
be able to make money on them. 

. . . , . 
Celtlent Floors. 

Recently I visited a newspaper pressroom, says a 
contributor to the .Art Printer, which was, like the 
majority of pressrooms, especially those for news
papers, located in the basement of the building-an 
essential in placing a large machine or a number of 
them on a solid foundation. To prevent the dampness 
arising from the earth and injuring the press and roll
ers a concrete fioor had been laid before the press was 
set up. 

After examining the press, the pressman informed the 
writer that he had swept the floor several times dur
ing the day, but that the dust seemed to accumulate 
rapidly again. No dust was blown in from the outside 
when the doors were opened, as the ground was frozen 
and covered with snow. The dust was ground out of 
the concrete by the tramping of the persons employed 
in the room. 

This dust is not like the ordinary house dust, but is 
of a coarse, gritty nature, and when blown about the 
press by the circulation of air through the room is sure 
to settle on the joints, journal boxes, and in the oil 
holes and fountain, no matter how carefully they may 
be covered or protected, and in a short time will do in
calculable injury to the machine. 

Joists should first be laid and the spaces between 
them filled with concrete until nearly level with the 
top, and a well joined, hard wood floor laid over all, 
which will wear better than the concrete and be more 
satisfactory than any other floor that can be put in a 
printing office or workshop. The proprietors of print
ing offices, who contemplate the erection of new build
ings or repairs, would do well to make a note of this. 

[The trouble above mentioned was due to poor ce
ment, which did not bind the sand. First class Portland 
cement one part, fine, sharp, clean sand two parts, 
properly mixed and laid, will make a superior floor-a ' 
veritable artificial stone, which ordinary use will not 
abrade.-ED. S. A.] 

© 1892 SCIENTIFIC AMERICAN, INC.



APRIL 9, 1892.]  J titufifit �tutritau. 
U'A TRIP TO THE MOON." I Probably the most unique of the cosmic phenomena 

This is the title of an illustrated scientific lecture unfolded is a solar eclipse viewed from the moon. 
presented biweekly at the Carnegie Music Hall, in this The earth is an opaque disk, with a red gelatine band 
city. The Urania Astronomical Society, of Berlin, attached to its circumference with white muslin, and 
brought out this unique spectacle three years ago, suspended frem two hooks set in a shelf extending 
since which time it has enjoyed great popularity. The across its back. A coat of phosphorescent paint gives 
managers of Music Hall-founded by Mr. Andrew Car- the glow. The sun consists of a box with a cover of 
negie-secured not long since the scenery and appara- isinglass, on which the sun is painted. Semicircular 
tus for production at that hall. The lecture, since its wooden arms inclose a reflector, and support six incan
introduction here, has been rewritten by Mr. Garrett descent lamps, set radially inward. 
P. Serviss, the well known astronomer and astronomi- The box hooks into a piece of leather with a circular 
cal lecturer, and it is now presented in a manner aperture coincident with the sun's face and sewed into 
which commands great interest and attention. The the drop. Holes in the drop allow the light from an 
lecture is opened by some interesting statistics regard- arc light to imitate stars. 
ing distances, masses, etc. , which are well calculated The surface of the moon is painted on canvas sup
to astonish the unastronomical hearer. The first ported on hinged props having spread feet ; a stiff rod 
scene is the reproduction of a solar eclipse as it was joins the hinges and forms the horizon. A footlight is 
seen from the shores of one of the Havel lakes, near placed within this tent-like cover to illumine it. 
Berlin, on the morning of August 19, 1887. On this The drop curtain carrying the sun box is raised by a 
morning the sun arose with the greater portion of its windlass, and as the sun rises accompanied by the 

Detecting a Mirage. 

To the Editor of the Scientific American ; 
In answer to " R. M." (4171), who inquires about 

means of detecting a mirage, will say : If the mirage be 
near the horizon, as was the case in each instance ob · 
served by the writer in Southern California, the de
ception may easily be eliminated from the real by bend
ing close to the ground and taking a view, then sud · 
denly rising to the full height, keeping the eye on the 
scene in meantime. Then reverse the plan. Before 
bending very low, the false view suddenly " shuts out," 
or disappears as by a screen, while the real scene only 
disappears as terrestrial objects hide it. In certain in
stances it is well to add to the upright view by a jump 
if no object can be utilized. This experience adds to 
the novelty of a mirage, and is wholly convincing. 

JOHN S. PALMER. 

disk obscured by the moon. As the sun ascended, the stellar host, the footlight is turned up. In passing be- Litchfield, Ct. , March 26, 1892. 

• • • • • crescent diminished, and at the moment of totality the hind the earth the sun imparts a crimson hue to the 
wonderful corona flashed into view. This scene gives earth's atmosphere, which the footlight transfers to 
the listener an idea of what the astronomers mean the moon until the extinction of the solar disk. The Occupation Cor Old People. 

when they attempt to describe this wonderful phe- return to earth is marked by a view of that part of the To the Editor of the Scientific American : 
I have been much interested in the discussion in renomenon. Slowly the moon passes from before the earth's surface most resembling the moon's, the Tyro-

sun until th� earth is fully illuminated and the sky lean Highlands. The after glow of sunset, moonrise lation to the suitable occupation for aged and feeble 
and landscape assume their normal appearance. and a lunar eclipse are depicted with great accuracy. people, and in the many good suggestions offered I 

Interesting as these imitations of celestial and ter- The gradual movement of a deep red gelatine film have not seen a word regarding one of the most inter
restrial phenomena are, the manner in which they are across the lantern slide holder causes the moon to ap- esting occupations that an old or retired person can de
effected is still more so, and our front page illustration pear to enter and emerge from the earth's shadow. vote himself to, and that is the breeding of poultry. 
gives a peep behind the scenes and explains the means A sunset in the Indian Ocean and moonrise on the There is nothing more suitable to one with feeble health 
by which the illusion is produced. first scene conclude the lecture. A series of stereopti- than the care of a growing flock of poultry, whether it 

The trees and foreground are set in front of a trans- con views of great beauty are interspersed between 
I 
be of common b

.
arnyard. stoc� or the purest of pure 

parent prospect upon the back of which the opaque the mounted scenes and thus a continuous and most bloods. There IS espeCIally m regard to the latter a 

parts are silhouetted in black, leaving the sky and interesting entertain�ent is provided. fascination that .has enraptured many a tired-?ut bu�i

water translucent. The scenery and ingenious mechanical effects are ?ess and prOfeSSI?nal man, and �he old �en wIll find m 

Two optical lanterns, one of which carries the designed by Mr. W. Kranz. The regulator is the in- I� an ever-ch�ngmg,
. 
an always-mterestmg, .and 

.
many 

crescent and the other the corona slide, are mounted vention of Mr. J. Carl Mayrhofer, the electrician of t�mes a puzzhng topIC of study. And there IS an mcen· 

npon a box movable along the inclined side of a tri- the theater. The stage plugs used for electrical con- tIve of profit that should not be overlooked. How to 
angular frame by a drum and cord, and are thus en- nections enable that part of the work to be effected feed to get the. best �upply of fresh eggs, t�le pr�per 
abled to imitate the appearance and course of the instantly. The work of this scientific theater is not to cour�e to follow m settmg t�e old he?, th,: ImpatIent 
heavenly bodies. The screen immediately below the be confined to astronomy alone, but is intended to longmg to se�

, 
how �any ChICks. she wIll brmg off, the 

horizon intercepts the image of the luminary below embrace those sciences that can be attractively illus- pleasure of countmg the chICkens before they are 
that line. trated. hatched," and then to watch the growth and develop-

The waves that play upon the surface of the lake - ' .  I • ment of the future prize winners-all of these serve to 

are produced by a slide in a third lantern. This slide Caviar. stimulate and keep up the interest of many an old man 
consists of clockwork, governed by a set screw, and Caviar, which is made from the eggs of the sturgeon, who is wea� with �othing to �o. 

.
T�en th,:re �s plenty 

actuating three eccentrically mounted rods moving in is an important article of exportation for many cities ?f opportumty �or hIm t? exerCIse hIS mgenmty m buIld

wrallel planes and supporting glass screens upon of Russia and Astrakhan, and principally Taganrok. ! mg ho�ses, fittmg up hIS yards, and the thousand and 
which waves are painted. The interference of these The annual amount is estimated at 40 000 pouds (1 one thmgs necessary to the proper care of fine fowls, 
waves permits ribbons of light of constantly varying poud=35 pounds). The greater part go�s to Turkey, that he need �ot co�plain for lack of occupation. Let 
position and width to fall upon the screen and give Greece, Italy, and Germany, very little to England, the old man mvest I? a pe� of Brahmas or Plymo�th 
the effect of water ruffled by a breeze. and still less to France. The fisheries are situated at Rocks ; my word for It he wIll take a new lease of hfe. 

The play of natural variations in color and intensity the mouth of the Volga, upon the banks of which And when �e partak�s .of an egg laid on his own pr�mi. 
of light produced by the revolution of the earth and stand vast storehouses with basement and cellars in ses, or mastlCates the JUlCY flesh of a home-grown brOIler, 
its passage through the penumbra and umbra of the which are found the tubs that contain the brine used it will be with a keener relish and a sense of satisfac
moon's shadow, and the development of full sunlight, in the preparation of caviar. The most profitable fish- tio� that c�n only be r�alized by t�ose who have earned 
are perfectly co-ordinated with the changing condi- ing is done in autumn, this season yielding the largest theIr appetItes by theIr own exertIOns. 
tions of their source, the sun. This part of the illusion quantity of eggs. In winter, the fishermen make W. H. HAMILTON. 

is effected by the management of the foot and border large holes in the ice and fish with the spear. At all Danielsonville, Conn. , March 23. 
lights. These iights are red, white, and blue incan- other times they use nets, about 300 feet in length, to 
descent electric lamps arranged in series and controlled which are attached cords provided with hooks. Each 
by a regulator permitting every possible variation, of these is strong enough to hold a fish of large dimen
combination, gradation, and intensity of tint, and to sions. Each establishment owns a fleet of boats. The 
its intelligent manipulation much of the success of fishes brought on board are laid upon boards and cov
the scene is due. ered with salt, and are then opened for the purpose of 

Our interest in this mysterious darkener of the sun extracting the eggs and the entrails, which the Rusts now gratified by a view from the distance of five sians are very fond of, and which they eat in a fresh 
thousand miles, showing the lunar mountains and state. For exportation, caviar is prepared in two dif
other prominent features. ferent ways : 1. The eggs are washed and then im-

The plaster image of the moon viewed through a mersed in strong brine for three quarters of an hour 
circular piece of gauze set in a black drop curtain is and finally allowed to drain. In this way " granular " 
tlITee meters in diameter. The changes of phase are caviar is obtained. 2. For " compact " caviar, the eggs 
produced by the light thrown from the lanterns as are first cleansed, then pickled and finally allowed to 
shown in the illustration. dry slowly. Then they are packed closely in canvas 

The vicinage of Mounts Aristarchus and Herodotus bags which are inclosed in wooden barrels, after which 
and a view of Cape Laplace are shown from a height they are ready for shipment. A ruder process, but one 
of two and one-half !niles. These splendid scenes are much used in the trade, consists in immersing the eggs, 
a triumph of science and scenic art. immediately after collection, in brine, wherein they are 

By trigonometric mensuration of the shadows and left for several months, after which they are dried in 
application of their values by perspective, the artist is the sun.-La Nature. 
enabled to represent the general features of the land- ------__ ....... , .�I .... _-----
scape with fidelity. These scenes are lighted from A Tar A8phalt Lacquer Cor Iron 

behind by four arc lights and a bench and foot lights, is composed of .30 parts of West Indian copal, 30 parts 
having a combined illu!ninating power of 8,500 of American pine resin, 30 parts of mineral asphalt, 30 
candles ; and well bring out the contrasts of earthly parts of tar asphalt, 5 parts of yellow wax, and 6 parts 
landscapes, softened and harmonized by the presence of Venetian turpentine. These ingredients are melted 
of air and life, with those of the moon, which, under and uniformly mixed by stirring. If the mixing is 
a sky of eternal blackness, glitter in a jeweled panoply properly done the melted compound runs off the spatu
of death , for the moon is a dead world. la in a cohesive, uniform, thick stream. The following 

From the moon's surface the earth always seems to are then added to the substance while it is still mode
occupy the same place, and reflects to the moon a part rately warm: Twelve parts of resin oil, 30 parts of lin
of the light received from the sun. This earth light is seed oil varnish, 30 parts of turpentine oil, and, finally, 
observed when the new moon is first seen, and also from 30 to 45 parts of benzine. If it be desired to make 
when the old moon disappears. the lacquer thin fluid, the quantity of benzine is in-

The phenomena of earth light and sunrise on the creased. Painting must be several times renewed, the 
moon is given by transparent earth painted in the sky more often the finer the appearance. 
and lit up by a lantern. The mountains on either side 
have a lantern each, whose light is permitted to fall on 
the drop by gradually lowering a screen. 

A modified arc light illuminates the front of the 
8cene and gives the earth light. 

FLANGED pulleys destroy many good belts. A prop
erly rounded pulley will retain the belt on the center. 
A belt ought only to bave CQnta,ct with the pulley 
face. 

Aluminum a8 a Coin. 

Sir Henry Bessemer points out the insecurity and 
inconvenience of the proposed £1 note, and suggests 
the introduction of a coin which shall represent a value 
of £1, and be redeemable on presentation. He says: 
The issue of a coin which shall represent a value of £1, 
and be redeemable on presentation, would, it seems to 
me, be in inself as acceptable a security as a promise 
to pay printed on paper; while the convenience of 
handling in the daily course of trade, its safety from 
injury or destruction in the pocket, or from accidents 
by fire or water, and its immunity from the accretion 
of dirt and the consequent indistinctness of the paper 
note, are greatly in favor of the coin. The first im
pression produced on the minds of many persons by 
this proposal will naturally be the door which it appa
rently opens to fraud by the casting of such coins in 
plaster of Paris moulds and the coating of them by the 
electrotype process, just as base silver coins are now 
made. Some ten years ago such fears would have been 
well founded, but the science of metallurgy has given 
us a new metal which effectually bars the way to this 
mode of forgery, while its distinctive character is so 
clearly defined that :a child could tell, even in the 
dark, a genuine coin from a spurious one. The new 
metal-aluminum-may be slightly alloyed, so as to 
harden and increase its durability, and at the same 
time raise its fusing point, and thus render the casting 
of it in plaster moulds quite impossible. The specific 
gravity of aluminum is 2 '56, while that of silver is 1 0 '47, 
so that an aluminum coin of the exact size and thick· 
ness of a common florin would weigh a minute fraction 
less than a silver sixpence; hence, as I before observed, 
if taken from the pocket in the dark It would be in
stantly recognized by its extreme lightness, and could 
never be !nistaken for any coin made of gold or SIlver, 
while the great weight of all lead or pewter alioys, 
which are capable of being cast in plaster moulds, 
would not admit of their being passed off as aluminum 
coins, however their external surface mI�h� �� QQated 
or ('.olored in imitation of t.hfl.t ffipt.fl. 1 .  
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INAUDI, THE CALCULATOR. 

A few years ago we spoke in these pages of a twelve
year-old child who had been presented to the Society 
of Anthropology as a prodigy of a new kind, and who 
performed the longest and most complicated calcula� 
tions in his head. The name of this child was Jacques 
Inaudi. After going the rounds of country cafes, 
where he succeeded in earning his living by amusing 
the curious with his extraordinary calculations, Inaudi, 
who is now twenty-four years of age, has put himself 
under the direction of a manager, who gives public ex
hibitions of him in one of the concert halls of Pari!!. 
The faculties of this young man are extraordinary, 
and it has appeared to us that his history merits a de
tailed study. We shall have recourse in great part to 
a very complete work upon the calculator that has just 
been published by Dr. Marcel Baudoin. 

calculation that he made amid the noise and while he 
was talking. Errors on his part are not frequent, as 
Dr. Baudoin remarks. 

presence of the minister of public instruction, Mr. 
Bourgeois, are truly colossal. The strongest mathe
maticians of our time, even Mr. Poincare, whose com
petency in such matters is well known, have been 
obliged to recognize the fact_ Let us add, further, 
that he is capable of retaining figures for months, 
provided that it is profitable to do so, or that he 
wishes to for any reason whatever. Then he classifies 
them in a special manner. It takes him a minute to 
commit to memory a number of twenty-four figures. 
Inaudi has had several predecessors, and it is not the 
first time that the members of the Academy of Sciences 
have studied analogous prodigies. As long ago as 
1840, Henri Mondeux, a young calculator, was pre
sented to them. Like Inaudi, he was a young shepherd. 
Born in the neighborhood of Tours, of poor parents, 
Mondeux from his earliest childhood had amused 
himself in counting pebbles while guarding sheep. 
He combined with them the numbers that he repre
sented in this way, but he was unacquainted with 
figures. After having for a long time practiced alone 
in the fields, he offered to those whom he met to solve 
various problems. Mr. Jacoby, a teacher, remarked 
him and had him instructed, and a short time after
ward took him to Paris and presented him to the 
Academy of Sciences. The mathematician Cauchy 
made a report upon him, in which he expressed his 
admiration to the highest degree. Mondeux was ex
hibited to the public in his shepherd's costume. He 
wore a blue blouse, a soft hat, and wooden shoes. A 
little before this the Academy had examined a twelve
year-old child, Vito Mangiamel, who was born in Sicily. 
Arago proposed some difficult problems to this child, 
who solved them mentally with the greatest ease. 

Inaudi was born on the 13th of October, 1867, at Ono
rato, in Piedmont. In the country of his nativity, he, 
like Henri Mondeux, another celebrated calculator, be
gan by guarding sheep. He soon followed his father, 
who played the organ in the various cities of the 
south of France, and it was by instinct, and without 
any one having taught him anything, that the faculty 
of making mental calculations came to him. 

He began to exhibit himself in a cafe at Marseilles. 
His reputation soon increased, and in 1880 he came to 
Paris. He was then twelve and a half years of age. 
He was submitted to examination by Broca in the 
session of the Society of Anthropology of the 4th of 
March. After this epoch he made the tour of the 
country, as we have said, and it was brt a short time 
since that he returned to Paris. He was presented to 
the Academy of Sciences at the session of the 8th of 
February, 1892. 

Dr. Marcel Baudoin, who has submitted Inaudi to a 
special examination, describes the latter's astonishing 
operations in the following words : 

We must now make known what extraordinary feats 
Inaudi is capable of performing. Standing upon the 
stage near the prompter's box, he turns his back to 
the blackboards placed in the rear of the stage, and 
upon which the manager writes the known quantities 
of the problems given, in order to permit the audience 
to take account of the calculations effected. With his 
hands crossed upon his chest, he listens with extreme 
attention to the question addressed to him, repeats it, 
and has it repeated, if necessary, until he understands 
it perfectly. He furnishes a correct solution almost 
immediately, without ceasing to look straight into the 
faces of the spectators, without writing anything (he 
never writes in calculating), and without being dis
turbed, whatever noise be made. Do you wish an 
example ? He adds in a few seconds seven numbers of 
from eight to ten figures, and all this mentally, 
through means peculiar to him. He subtracts two 
numbers of twenty-one figures in a few minutes, and as 
quickly finds the square root or the cubic root of a 
number of from eight to twelve figures, if such num
ber is a perfect square. It takes him a little more time 
when in this extraction of 
square or cubic roots there 
is a remainder. He finds, 
too, with incredible celeri
ty, the sixth or seventh 
root of a number of several 
figures. He performs an 
example in division or 
multiplication in less time 
than it takes to state it. 
What is still more aston
ishing, an hour after per
forming all these mental 
operations, and after find
ing a solution of problems 
that are very difficult to 
solve by arithmetic, he re
calls, with most remark
able precision, a l l  t h e  
figures that he has had to 
operate upon. 

He is rarely deceived, and when he states a result it 
has many chances of being accurate. If he is de
ceived, he quickly recognizes his error, for he says that 
he always proves the operations that he has had to 
perform. 

Broca, in 1880, was unable to get an insight into his 
processes of multiplication, and this he confessed with
out any circumlocution. Now that Inaudi possesses a 

A HYDROSTATIC PARADOX. 

well developed intelligence, he explains them without 
trouble. While we begin to reckon from right to left 
in multiplication, he proceeds, on the contrary, from 
left to right. 

Say we have to multiply 345 by 527. The series of 
operations performed by Inaudi is as follows : 

1. 300 X 500 = 150,000 
2. 300 X 27 = 8.]00 
3. 527 x 40 = 21.080 
4. 527 x 5 = 2.635 

Total, 181,815 
Altogether, four multiplications and one addition. 

All this is done in a few seconds ; much more rapidly 
than if a skilled mathematician had taken the pen. 
But Inaudi is not merely a calculating machine, for he 
is also capable of doing the work of a true mathema
tician and of finding by arithmetic and tentative 
methods the solution of problems that are usually 
solved only by algebra. The manager insists upon 
this point, and he is right, and he adds that it has 
been thus only for the last two years. From this point 

" Lightning " calculators may claim as their an
cestor the Englishman, J. Buxton, who toward the 
middle of the last century enjoyed a great celebrity. 
He, too, was an illiterate person, who began his repu
tation in his childhood. He calculated the longest and 
most complicated interest accounts. 

Prof. Charcot, who submitted Inaudi to a close ex: 

amination, was struck with the almost absolute 
identity of the conditions of birth and precocious de
velopment exhibited by " lightning " calculators. 
Almost all of them have drawn their extraordinary 
aptitudes from themselves, and have been illiterate. 
There is here a natural gift, as is, in a way, that won
derful gift that we call genius, and which inspires 
great artists or great mathematicians.-La Nature. 

• • • • • 
A HYDROSTATIC PARADOX. 

R. W. WOOD. 

A very pretty and instructive experiment, which I 
have never seen described, consists in floating a vessel 
with a hole in, the bottom in a fluid specificially lighter 
than the material of the vessel. 

An ordinary glass funnel, open at both ends, is made 
to swim in what appears to be pure water. 

The effect is very startling, and even after the con
ditions are told, the exact cause may not appear to 

every one. To perform the 

Our figure represents In
audi at the moment of his 
experiments. While the 
calculators standing be
hind him are performing 
upon the blackboards the 
examples given by t h e  
spectators, Inaudi, without 
ever looking at the boards, 
talks with the spectators 
and immediately s o l  v e s 
o t h e  r small problems. JACQUES INAUDI, TlIE RAPID CALCULATOR. 

experiment, fill a beaker 
six inches high to within 
an inch of the top with 
pure water. By means of 
the funnel, which should 
be of the same height as 
the beaker, pour ordinary 
sulphuric acid (the c. p. is 
better, being clearer) intb 
the beaker until the water 
restches the rim. The fun
nel should reach to the 
bottom while the acid is 
being poured in, and the 
heavy fluid will remain in 
a layer underneath the 
water. The surface of the 
acid should be stirred a 
little, so as to cause a par
tial mixing and render the 
dividing line more obscure. 
Then remove the funnel. 
By placing the glass in a 
suitable light, it will be 
next to impossible for a 
person to see the dense 
layer at the bottom. Call 
attention to the fact that 
there is nothing in the neck 
of the funnel to prevent the 
entrance of the water, and 
lower it into· the beaker, 
where it will float in a Some one asks him, for ex-

ample, " On what day did the 11th of January, 1787, 
fall ? "  He answers at once : " On Thursday." And 
the answer is correct, as is verified by the spectator 
who asked the question and who has brought an 
old almanac with him. At moments, Inaudi stops his 
conversation, and, with his arms folded. he is observed 
to reckon upon one of his arms with his fingers, as 
shown in our engraving. He then asks for a few 
minutes of silence, in order that he may verify the 

of view, Inaudi has solved in our presence quite COIIl
plex problems, which, worked out in this way, neces
sitated more than sixty successive operations that seem 
to pass before his eyes with amazing rapidity, like the 
figures of a kaleidoscope incessantly in motion. The 
difficulties that he has recently surmounted in this sort 
of exercises at the Academy of Sciences before the 
eyes of Messrs. Darboux, Bertrand, and Poincare, at 
the Sorbonne, and at the minister's office in the 

most curious manner, and if pressed down a little, will 
bob up like a cork. The reason is obvious. As the 
funnel is lowered into the glass, the water rises in the 
tube and the level remains constant inside and outside, 
but as soon as the stem of the funnel dips into the 
heavy acid a change of level commences, for the down
ward pressure of the water outside will not support a 
column of acid its own height, and consequently the 
level of the liquid within ,the fnIHlel ��llfl below the 
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level of the liquid outside. This difference of level has 
practically the same effect that a plug in the bottom of 
the stem would have; the head of the funnel being 
nearly full of air, it floats just as any hollow glass 
vessel would. In a beaker filled with sulphuric acid 
alone the funnel would sink, the glass being heavier 
than the acid. 

The experiment is a very pretty one for the lecture 
table, and the exact cause of the phenomenon will 
prove rather a severe test for an elementary 
class. 

A tubulated champagne glass, with the 
bottom cut off, may be used instead of th e 
funnel, and I think likely that a saturated 
solution of hyposulphite of sodium could be 
used instead of the acid. It certainly would 
be safer. 

If, while the funnel be floating, one pours 
sulphuric acid into it slowly, it does not 
sink, but rises higher out of the water, for 
the acid expels the water that entered dur
ing immersion, from the stem, and conse
quently decreases the length of the column 
necessary to support the funnel. If, on the 
other hand, water be poured into the fun
nel, it will sink at once, for the water cannot 
get down past the heavy acid in the bottom 
of the stem, and consequently fills up the 
head. 

Baltimore, Md. , March 14, 1892. 

ROPE TRACTION FOR CABLE RAILROAD 

PLANTS. 

J t itutifit �tUtti,au. 
the segmental rim by through bolts, a portion of which 
are turned, fitted into reamed holes. 

The centers, which present a very massive appear
ance, are accurately faced to receive the flanges of the 
arms, the connection being made by through bolts, 
half of which are turned bolts fitted into reamed holes. 
The wheel is shown in th e lathe in which it was held 
for the making of the grooves in its face, the wheel 
being turned by a supplemental wheel clamped to its 

E 

A, B, C, D, Rope Pulleys from Engine, F, to Cable Drum, E .  

23 1 
making some similar rope wheels for the Broadway 
Railway Company, but these wheels will be still 
larger, being 32 feet in diamater and 8 feet 4 inches 
wide over the face, weighing over 100 tons each. The 
accompanying diagram of the Houston Street power 
station of the Broadway road, work on the foundations 
for which is now progressing, shows how these rope 
traction wheels are employed. The power plant is to 
be on one floor, all beneath the street level, and it has 

been necessary to excavate to a depth of 40 
feet to obtain the room which will be re
quired for the machinery. There are to be 
four engines of 1,000 horse power each, 
arranged in pairs. Each pair of engines, F, 
operates a shaft on which is a rope traction 
wheel, A, but a clutch mechanism allows 
either of the engines to be disconnected. A 
series of ropes transmits the power from A 
to the similar wheel, B, on a transverse 
shaft, this shaft also being similarly con
nected with the other pair of engines, and 
the arrangement being such that either one 
of the four engines may be employed to ope
rate the shaft. 

The great rope drive wheel shown in the 
accompanying illustration is one of four of 

POWER TRANSMISSION BY ROPE PULLEYS TO CABLE DRUMS. 

The smaller rope traction wheels, C, on the 
transverse shaft, are connected by a similar 
series of ropes with the large wheels, D, on 
shafts carrying the cable drums, E, on their 
outer ends. This means of conveying power 
from the engines to the cable drum shafts 
is not as rigid as would be a system of gears, 
and runs with far less friction, while some 
decided advantages are claimed for it over 
belt traction. The portion of the c.able com
ing in is always under a higher tension than 

the same size made by the Walker Manufacturing Co., 
of Cleveland, Ohio, for the Third A venue Cable Rail
road. These wheels are each 32 feet in diameter, 6 feet 
1 inch wide on the face, and provided with 22 grooves 
each suitable for a 2\4' inch cotton or hemp rope. The 
finished weight of each wheel is 75 tons. 

The connecting flanges of the segments of the rim 
are placed in line with the arms, and turned bolts fitted 
into reamed holes serve to secure these segments to
gether. The arm ends are secured to the flanges on 

hub, while the supplemental wheel was turned by 
bevel gear connections. Other wheels of various sizes, 
ranging in diameter from 9 feet up to 22 feet, are being 
made by the company for the same work. The down 
town power house of the Third A venue Cable road will 
be at the corner of the Bowery and Bayard Street, and 
at each of the power stations the entire plant will be 
duplicated to prevent any possible delay from break
downs. 

The Walker Manufacturing Company are also now 

the portion of the cable which is going out, and this 
arrangement of rope-driving wheels is designed to give 
a certain elasticity to the system which will better ac
commodate the differences of tension than would be ac
complished with either leather belt or cog wheel power 
transmission. There will be two entirely . separate 
cables laid, the cars being provided with duplex grips, 
by means of which a change can be quickly made from 
one cable to another, should any accident occur by 
which the running cable is disabled. 

A GREAT ROPE TRACTION WHEEL FOR THE THIRD AVENUE CABLE RAILROAD. 

© 1892 SCIENTIFIC AMERICAN, INC.



232 
The Artificial Coloration of' Flower ... * 

The excitement about blue carnations led my neigh
bor, Mr. W. Dorrington, and myself to endeavor to 
solve the mystery by imitating it, and we soon discov
ered that, although flowers could not be tinted by im
mersing them iu dye solutions, they could readily be 
colored by placing their stalks in aniline solutions. 

Aniline scarlet dissolved in water to about the trans
parency of claret has a very rapid action on flowers, col
oring them pink and scarlet. Indigo carmine produces 
beautiful blue tints. The two combined dye various 
shades of purple, with curious mottled effects, some 
parts of the flowers becoming pink and other parts blue 
and purple. Greens are produced by using the blue 
dye with yellow. We also tried indigo and cochineal, 
with partial success. Lily of the valley flowers became 
beautifully tinged with pink or blue in six hours ; nar
cissi are changed from pure white to deep scarlet in 
twelve hours, and delicate shades of pink are imparted 
to them in a very short time. Yellow daffodils are 
beautifully striped with dark scarlet in twelve hours ; 
the edges of the corona also become deeply tinged, and 
the veining of the perianth becomes very strongly 
marked. Ccelogyne cristata, lapageria alba, calla 
rethiopica, cyclamens, snowdrops, leucojums, hya
cinths, Christmas roses, Solomon's seal, tulips, and 
many other flowers were successfully treated, and many 
leaves were found to become colored very quickly by 
the process. I send you herewith a number of ex
amples. 

The more interesting question of how this rapid 
change is brought about soon attracted my attention, 
and proved extremely interesting. The coloration is 
mainly confined to the vessels. 

There is a system of veins in plants, the vein tubes 
being clearly seen uuder the microscope passing 
through the leaves, petals, and other parts of the flower. 
In these tubes the motion of the colored water can be 
seen, and it became evident that it was by these that 
the color is conveyed and left in every portion of the 
plants. In the case of cut flowers, the action is very 
rapid, the water tubes beginning at once N> absorb the 
fluid, which was passed along by either capillary at
traction, contraction, or possibly by some more active 
life-force acting within the veins. My experiments in 
proof of this were made at first entirely with cut flow
ers. I afterward tried the experiment by taking a 
Roman hyacinth very carefully out · of the soil, and 
placing the roots in aniline water. In twelve hours the 
petals began to color, and the flowers gradually became 
pink tinted throughout. This experiment was repeat
ed on many narcissi and other bulbs. It cannot, how
ever, be said that the root fibers were unbroken ; prob
ably they were so, as I have failed to color any flower 
by merely watering the soil with colored water. The 
filtering appendages to the roots evidently prevent the 
absorption of much of the color, as the petals of the 
flowers do not become either so quickly or so deeply 
tinted when the plant has its root as with cut flowers. 
It was, however, clearly seen that the vein tubes pro
ceeded from the roots, thus completing the water sys
tem of tubes from root to flower. 

The veins when colored are beautifully seen under 
the microscope as clear tubes running in parallel lines, 
the interspaces filled by cellular matter. The tubes 
gradually branch out as they proceed, and as they ap
proach the margins they are often finely branched. 
When the colored water reaches the margins of the 
petals they thus become deeply tinctured, especially in 
the narcissi, illustrating the cause whereby the daffodil 
so frequently obtains the deeper color at the edge 
of the corona. It is the same with the leucojum and 
the snowdrop. 

Very singular results were obtained in the variegated 
leaves of the aucuba and ivy-plants which, at this 
winter season, one would suppose, had the leaves quite 
dormant. Single leaves, with their stalks placed in ani
line dye water, began to color in about three hours, 
and in twelve hours had their margins deeply colQred. 
They were thus shown to have the absorptive power, 
quite apart from the stem. 

Another remarkable instance was seen in lapageria 
alba, which has a very thin wiry stalk and a large waxy 
flower. With the stalk placed in dye water, the whole 
flower became beautifully veined with pink in three 
or four hours-a singular fact, when one considers the 
minuteness of the tubes through which the liquid has 
to be drawn. It is difficult to believe that this can be 
accomplished by capillary attraction only. In eucharis 
amazonica, which has thick stalks, the flower does not 
become tinted at all, but the style is dyed a deep red. 
The pistils of flowers always become deeply colored, 
which is an important fact, showing that the solid mat
ter of the coloring solution is thus secreted [deposited 
in] by the fruiting vessels of the flower. 

White tulips furnish excellent illustrations of artificial 
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coloring, as they can be readily tinted either pink, blue, 
green, or purple in a few hours. The vein tubes which 
are thus displayed in the petals agree with the strongly 
marked features, known as the " flamed " or " feather
ed " varieties of the florist. It is generally known that 
all tulips raised from seed are self-colored when they 
first bloom ; they are then called " breeder tulips," and 
the enthusiastic amateur florist grows on his " breed
ers " for six or seven years until they " break," when 
they become either " flamed " or " feathered " varieties. 
Now a florist may ascertain in six hours whether his 
breeder tulip will become a feathered or a flamed sort, 
and whether it will be worth growing on for the break
ing time, because the veining of the petal is shown by 
the color, and it is that which makes the feature when 
the tUlip is fully matured. Blue tulips have always 
been desired, and they can thus be artificially produced 
for florist purposes. 

Daffodils and narcissi generally can be greatly varied 
in color, and especially by showing their exquisite vein
ing when thus treated. The tube and corona take a 
darker and richer tone of color than the perianth, thus 
agreeing with the fact that all daffodils are more or less 
bicolor. The Christmas rose is also an interesting flower 
when artificially colored. Straight tubes cross the 
petals from base to point, with numerous cross tubes, 
and the main ones branch out angularly, thus dividing 
the snow-white petals into a network of red lines. The 
interspaces are filled with oval cellules, and as the tubes 
are permeable, the cellular spaces become suffused with 
a delicate shade of pink. Snowdrops and · leucojums 
are also very interesting when thus treated. Their pe
tals are veined with about eight tubes at the base, 
which pass across the petal to its point in nearly parallel 
lines, strongly and clearly marked. These are branched 
near the tip of the petal in fan-like form, producing 
rich pink mal'gins to the flower. The double white 
camellia is another very pretty illustration, as it easily 
assumes a pink shade throughout. It is difficult to 
imagine how this is done, as the camellia has a small 
woody stalk ; and in the case of a double flower, with 
forty or fifty petals, the attachment of each of them to 
the tubes in the stalk must be very slight, and yet 
every petal becomes tinted in a few hours. 

White lilac takes the color perfectly, becoming either 
pink or blue at pleasure. The abutilon has the calyx 
colored, but not the petals. These are already strongly 
vein marked, and they seem to foefuse the new comer. 
Primulas take the color readily, but the common wild 
primrose will not be changed. Forced leaves of the 
Swede turnip, grown in the dark for culinary purposes, 
are extremely susceptible to coloration. They begin to 
color in about three hours, and in twelve hours are 
beautifully fringed \:ith red, and suffused with rich 
orange. Thus tinted, they are beautiful objects for 
table decoration. 

• • • • • 
How Paper Barrels are Made. 

This interesting process, which is the invention of 
Mr. J. R. Thame, is being carried out by the Universal 
Barrel Company, London, at, their works at Boxmoor, 
Herts. These premises, which are known as Two 
Waters Mill, possess a special interest, inasmuch as 
they constituted;one of the first paper mills in England, 
having been built during the reign of Queen Elizabeth. 
The process, which we were recently afforded the op
port unity of inspecting, says Iron, forms another exam
ple of the utilization of waste, for the materials used 
are waste paper, catton waste, leather waste, and, in 
fact, any waste substances of a fibrous nature. These 
materials :are first sorted and are then slowly fed into 
a pulping machine, which consists of a beater running 
in a circulating tank of water, the waste being by de
grees reduced to a fine pulp. When the pulp has at
tained a sufficient consistency it is run out into an 
accumulating tank on the floor below, in which is 
placed the apparatus for forming the bodies of the 
barrels. 

* Wm. Brockbank in the Gardeners' Chronicle of March 12. The edItor 
adds: "Botanists have lonl!: since availed themselves of colored liqmds to 
ascertain the couree of the juice. of plants, and the particnlar tissnes 
throngh which the carrent passe_, but our correspondent gives some de
tail. of much interest at the present time. and the specimens he sends ex
ceed in interest any that we have before .een. To the botanist they are 
of sll"cial value, as showing so clearly the conrse of the vessels • •  The 
value to the 1101118t is also curiously illustrllted in the case ot tbe tulip." 

In this machine the pulp flows into a tank and im
pinges against an endless traveling blanket, which 
picks up the pulp, the water draining off through the 
blanket. On the upper side of the blanket, and in 
contact with it, are placed, at intervals, the cylinders 
upon which the barrel bodies are formed. On these 
cylinders are placed sheet metal cores, which can be 
expanded and contra,cted, and it is upon the surface 
of these cores that the pulp is deposited from the 
blanket. Under the blanket, and in a line with each 
of these cylinders, is a pressure roller, which consoli
dates the pulp as it is deposited on the upper cylinder. 
When a sufficient thickness of pulp has accumulated 
on the cylinder, which occupIes an average of four 
minutes, the metal core with the barrel body on it is 
taken off and the barrel body removed from it and 
placed in the drying room.' And here it should be men
tioned that this method of forming barrel bodies has 
been previously attempted in America. But we believe 
it failed on account of the difficulty experienced in 
removing the newly formed body from the core. This 
difficulty is overcome by Mr. Thame's ingenious con
tracting core. The drying room is heated by hot air 
circulated by a blower, and here the barrel bodies re
main for a day, at the end of which time they are per-

fectly dry, and are taken to the trimming department, 
where the ends are trued up by saws, and afterward 
finished by hand, with sand paper. The bodies are 
then waterproofed by dipping them in a heated mix
ture of resin and resin oil. When dry the bodies are 
hooped up with a couple of American elm slips, and 
are ready for having the bottoms and heads fitted in 
and finishing. 

The heads are made in two different ways. In one 
case they are formed from sheets of cardboard pro
duced on a wood roller in the same way as the bodies, 
the paper cylinder being cut longitudinally and spread 
out into a sheet, which is dried, and out of which the 
heads and bottoms are subsequently stamped and 
finished off in the same way as the bodies. In the 
other case the heads and bottoms are formed from the 
pulp in a hydraulic press under a pressure of 750 lb. 
per square inch, and are finished in the same way as 
the others. In heading the casks a wood lining hoop 
is ' first fixed inside the body near the end, and the 
bottom is inserted and held in place by a second hoop 
on the top, the head being fixed up in the same way. 
The barrels are then painted ready for use. So far, 
the barrels we have been describing are plain cylinders, 
but bulged barrels of a superior class are also made, 
and for these the pressed heads are used. The bulged 
barrels are produced by placing the cylindrical body 
in an open-topped moulding press, the interior of 
which is of the necessary contour. Inside the body 
is placed an India rubber bag, connected up with the 
hydraulic main, and to which the water is admitted 
under the pressure before named. The pressure is 
kept on until the body has set to the desired form, 
when it is removed to the drying room to be dried 
and finished. All kinds of barrels are turned out, 
round as well as square, the latter being used for 
packing matches, but the barrels which were being 
made upon the occasion of our visit were plain cylin
drical cement barrels, measuring 28 inches long by 16 
inches diameter, and holding 3 cwt. of cement. The 
machinery is driven by an interesting example of 
steam engineering, namely, a compound beam engine 
of 30 horse power, bearing the date 1856. Steam is 
supplied by two Lancashire boilers, one of which is 
kept in reserve. 

The works were started experimentally some four 
years since, and have been gradually developed into 
the practical working factory which to-day finds them. 
The present plant is coinparatively small, there being 
only one body-forming machine. It is, however, equal 
to an output of 300 barrels per day of twenty-foul"l 
hours. Besides the manufacture of barrels, that of 
cardboard is also carried on, boards of excellent quali
ty being produced. An important feature of the man
ufacture is its economy, there being absolutely no 
waste. The cuttings and trimmings, and in fact all 
surplus material at every stage, is returned to the 
pulping machines. In one department we found an 
interesting .application of the paper barrel to driv
ing machinery. This was a 16 inch driving pulley, the 
rim of which was formed of a portion of a barrel body, 
while the arms and boss were made out of a pressed 
barrel head, the pulley working very well. For the 
paper barrels thus manufactured many advantages 
are reasonably claimed, among which are that they 
are strong, durable, and economical, that the parts are 
interchangeable, and that they can be made of any 
required tare, and to suit almost every purpose for 
which barrels are used. From all that we have stated 
it will be seen that in paper barrels we have not only 
an interesting process, but a practical manufacture 
which promises to prove a commercial success . 

.. . . . .. 

Ancient Cave Dwellers In Asia. 

The Russians have made a singular discovery in Cen
tral Asia. In Turkestan, on the right bank of the 
Amou Daira, in a chain of rocky hills near the Bok
haran town of Karki, are a number of large caves; 
which, upon examination, were found to lead to an 
underground city, built, apparently, long before the 
Christian era. According to the effigies, inscriptions, 
and designs upon the gold and silver money unearthed 
from among the ruins, the existence of the town dates 
back to some two centuries before the birth of Christ. 
The edifices contain all kinds of domestic utensils, pots, 
urns, vases, and so forth. The high degree of civiliza
tion attained by the inhabitants of the city is shown 
by the fact that they built in several stories, by the 
symmetry of the streets and squares, and by the beauty 
of the baked clay and metal utensils, and of the orna
ments and coins which have been found. It is supposed 
that long centuries ago this city, so carefully concealed 
in the bowels of the earth, provided an entire population 
with a refuge from the incursions of nomadic savages 
and robbers. 

• f . . .. 
To Clean Corundum Wheels. 

Take one-third chloroform and two-thil'ds aiconol. 
The chloroform dissolves the wax and oil that acci
dentally gets on the stone ; the atcohol removes the 
shellac and leaves the corundum free to cut as when 
the stone was new.-Dr. Beacock, ./Jom. Dent. Jour. 
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SERENO WATSON. can Botany," he published the results of special studies been, or was, under medical treatment. Headache, 

For the fourth time in the new year death has in- in his favorite science. These appeared for the most neuralgias, gastric derangements, loss of appetite, con
vaded the ranks of the National Academy of Scienaes, part in the " Proceedings of the American Academy of stipation or diarrhma, irritation of eyelids, anremia
taking Meigs, Lovering, Hunt, and now Watson. Arts and Sciences," and perhaps the mostIimportant these were the chief symptoms complained of. Drugs 

Sereno Watson was born in East Windsor Hill, were those devoted to the plants collected by Dr. Ed- did not appear of much avltil, but a holiday had a 
Conn. , on December 1, 1826. Of his early life we have ward Palmer in Southwestern Texas and Northern marked effect for good. At last one nurse had the eye 
no record, but he must have s�own evidences of studi- I Mexico. Besides these, he published occasional papers symptoms in a more pronounced form, and suspicion 
ousness, for he entered Yale College andiwas graduated I in the American Naturalist,and other scientific peri- was aroused. In each nurse's room was a green baize 
in 1847, a member of the largest class ever graduated l odicals. For a time he was one of the assistant editors curtain, used as a covering for dresses, etc. A portion 
from that institution prior to 1863. of the " Century Dictionary, " having special charge of was taken and examined. It was found to be impreg-

After graduating his mind seems to have turned to the botanical subjects. nated with arsenic to an astonishing extent. These 
medicine, but the way was not clear, and so, for five The great value of his work was appreciated by his curtains were removed ; the rooms freely ventilated ; 
years, he taught in various places in New England, in scientific associates. In 1878 Iowa College, where as a medical treatment was stopped ; the symptoms disap
Pennsylvania, and in New York. Meanwhile at inter- young man he had been an instructor, conferred upon peared, and, though some months have elapsed, have 
vals he studied medicine, both at home in East Wind- him the honorary degree of doctor of philosophy, and not returned. The baize was similar to that used for 
sor and in the medical department of the University in 1889 he was chosen to the National Academy of Sci- covering doors, etc. , and was obtained from two manu
of the City of New York. Then for a time he served ences, taking the place made vacant by the death of facturers.- W. Harding, M.B. , in the Lancet. 

as a tutor in Iowa College, in Grinnell, Iowa, but this his older colleague, Dr. Asa Gray. He was one of the 
place he soon relinquished, and spent the years 18113--- resident fellows of the American Academy of Arts and 
1855 in Quincy, Ill. , where he completed his medical Sciences and in 1873 he became a member of the Ameri
studies under the direction of his brother, Louis Wat- can Association for the Advancement of Science, at the 
son. Portland meeting. Two years later he was advanced 

He practiced medicine for a short time only, and in to the grade of fellow. Dr. Watson was also a mem
.January, 1856, accepted the appointment of secretary of ber of other scientific bodies, both in this country and 
thE Planters' Insurance Company, in Greensboro, Ala. abroad. 
This place he held until April, 1861. The civil war had At the meeting of the National Academy of Sciences, 
then begun, and he retired from this office to return to held in New York during November, he was present, 
the North. Subsequently he engaged in literary and apparently in good health, but, toward the close of 
labors and for several years he was asso-
ciated with Dr. Henry Barnard in editorial 
work on the Journal of Education, pub
lished in Hartford, Conn. 

While in Alabama he became interested 
in botany, devoting his leisure to the pur
suit of that interesting science, but it was 
not till later that he was able to return to it. 
In 1867 he went to California by way of the 
Isthmus of Panama. About this time the 
United States Geological Exploration of the 
40th parallel was organized by Clarence King, 
under whom Dr. Watson received an ap
pointment as a volunteer aid to the service. 
In March, 1868, William W. Bailey resigned 
the office of botanist to the exploration and 
Mr. King promptly nominated Dr. Watson 
to fill the vacancy. 

He continued in the field until 1869, and 
then settled in New Haven, where he began 
the examination of the material collected in 
the herbarium of Professor Dauiel C. Eaton, 
'in Yale College, but a year later he removed 
to Cambridge and there completed his work 
in the herbarium of Professor Asa Gray. His 
results were published as Volume V. , on 
" Botany," in the series of " Reports of the 
Geological Exploration of.the 40th Parallel " 
(Washington, 1871). With the publication 
of this large quarto work his connection with 
the exploration came to an end. 

His ability as a botanist was established, 
and much of the botanical work of the "Geo
graphical and Geplogical Explorations and 
Surveys West of the 100th Meridian " was as
signed to him by Professor Ferdinand V. 
Hayden. His results are scattered through 
the official reports of the survey and are 
known to his fellow scientists through his 
specially reprinted monographs. Again in 
1880 the government sought his services and 
he was intrusted with the procuring of cer
tain botanical information for the forest de
partment of the United States census of 
that year. For this purpose he made a 
special visit to the great Northwest, in order to secure 
the necessary results. 

Meanwhile he continued to make his home ' in Cam
bridge, and in 1874, when the work of Dr. Asa Gray was 
divided among his aSSIstants, the special charge of 
the herbarium was given to Dr. Watson. As curator 
he continued until his death. During 1881---1884 he 
also served Harvard as instructor of phytography. 
Subsequent to the death of Professor Gray, in 1888, the 
active prosecution of the systematic work at the herba
rium was carried on by Dr. Watson. He took up the 
editing of the unfinished " Synoptical Flora of North 
America, " and in association with Professor .J ohn M. 
Coulter, of Wabash College, Crawfordsville, Ind. , he 
prepared a revised edition of Dr. Asa Gray's " Manual 
of the Botany of the Northern United States." 

Of his own special work, the " Bibliographical Index 
to North American Botany, " Part 1, Polypetalre, was 
published in 1878 by the Smithsonian Institution, and 
in association with Professor William H. Brewer, of 
New Haven, and Professor Asa 'Gray, he prepared the 
" Botany of California," in two octavo volumes, issued 
in Cambridge in 1876 and 1880, as part of the series pub
lished under the auspices of the Geological Survey of 
California. The revising and editing of the " Manual 
of the Mosses of North America, " originally prepared 
by Leo Lesquereux and Thomas P . .James, was in
trusted to him, and the volume was published in Bos
ton in 1880. 

Under the general title of " Contributions to Ameri-

SERENO WATSON. 

the year, he became a victim to the prevalent epidemic 
form of the influenza, from which he failed to recover. 
A complication with dilation of the heart ensued, and, 
on March 9, he died at his home in Cambridge. His 
funeral services were held a few days later in Appleton 
Chapel. 

At the time of his death, Dr. Watson was the fifth 
oldest active officer of Harvard University, but his re
tiring disposition prevented his being known person
ally to but few. He was absorbed in his particular 
duties at the herbarium, and seldom met others than 
those who were interested in his work. His familiar 
figure will no longer be seen in the college yard, but 
his contributions to American botany form a monu-
ment to his memory that will last forever. M. B. 

• • • • • 
Chronic ArsenIcal Poisoning. 

A good example of chronic arsenical poisoning on a 
large scale occurred in County Asylum, Berrywood, 
and a short account of it may be both interesting and 
instructive. In the endeavor to make the wards of an 
asylum bright and cheerful, and to do this at as little 
expense as possible, it is not improbable that the 
nature of the coloring materials used may be over
looked, and that some of the gastric and intestinal 
disorders which disturb the peace of mind of medical 
superintendents may be cases of arsenical poisoning. 
For a long period the nurses here were in poor health. 
First one and then another was laid down until, within 
a few months, nearly every nurse on the staff had 

. . . � .  
Plate Glass ManuCacture In BelgluDl. 

According to the latest published tl���-'-.. 
there were in active operation in the gdom �)1 B4W 1 '/ J 
gium 64 factories and 153 furnace manUtactu�I

,

'n$
'" , 

glass of all kinds, employing 17, work�f. D't.,ffe� 
value of the yearly production was 30 65,000 ffuMt,) • 

In the consular district of Brussels er. ar� e1�(lI 
plate glass manufactories, as follows : a9iet«i�no
nyme of Floreffe, at Floreffe ; Societe < _ ytp.e of 
Monstier, sur Sambre ; Societe Anonyme of ' ails, 

sur Sambre ; Societe Anonyme of St. Roch, 
at Anvelais ; Societe Anonyme of St. Marie 
d'Origines, at Tamines ; Societe Anonyme 
of Hainaut, at Roux ; Societe Anonyme of 
Charleroi, at Roux ; Societe Anonyme of 
Courcelles, at Courcelles. 

The average monthly production of each 
manufactory is 12,000 square meters. The 
average monthly production of the eight 
manufactories is 100,000 square meters, and 
per year 1, 200,000 square meters, or 12, 000,000 
square feet, English measurement. 

Crystal and mirror plate glass is not manu
factured in this consular district, but is 
largely imported from Furth, Germany. 

Ninety per cent of the crystal and mirror 
gLass is made from blown window glass, 
which is first made into thick cylinders, 
whiilh are smoothed and polished by ma
chinery until the desired thickness is ob
tained, which varies from one-eighth to 
three-sixteenths of an inch. 

The method employed in this district for 
grinding, smoothing, and polishing plate 
glass is as follows : 

The glass, when taken from the furnace, 
is spread npon a cast iron table ; the mass 
is then rolled into sheets of from 9 to 10 and 
from 14 to 16 millimeters in thickness. The 
former is designated as thin, and the latter 
as thick, plate glass. This operation consti
tutes what is known as rolling, and the glass 
thus produced is called rough glass. After 
the glass has been completely cooled, it is 
placed upon cast iron tables, upon which a 
bed of plaster of Paris has been prepared ta 
receive and firmly hold the glass in place. 
Particular care is exercised in filling in the 
spaces between the glass and the table with 
the plaster, so as to securely seal the glass 
to the table. It then passes through a series 
of grinding and smoothing operations until 
the thickness is reduced to about ,one-fourth, 
and the face of the glass has been tho
roughly polished. It is removed from the 

table, turned, replaced, and polished in the same man
ner as above described. 

The operation of smoothing and polishing costs 6'50 
francs ($1. 25) per square meter. The cost of the rough 
glass is 7 '50 francs ($1.45) per square meter. The total 
cost' "of glass when finished to a marketable condition 
is 14 francs ($2.70) per square meter (10%; English feet). 

• I e ,  • 
.JACKSON PARK will retain as one of its permanent 

attractions the building which .Japan will erect for its 
headquarters at the Exposition. The building will be 
modeled after one of the most famous and architectur
ally unique of .Japan's ancient temples, and with its 
surrounding garden will cost $70,000. About 40,000 
square feet will be occupied. The South Park com
missioners have accepted the offer of S. Tegima, repre
sentative of the Mikado, to give the structure to 
Chicago on condition that it be kept permanent and in 
repair, and that one room in it be devoted to a public 
exhibit of .Japanese works of art, which the .Japanese 
government agrees to replenish from time to time. 

• • • • • 
Sleeping Cars. 

In one of the Pullman Company's suits for infringe
ment, Mr . .Jacob Shaffer testified that in 1837 he was 
employed in the car shops of the Cumberland Valley 
Railroad Company, and that sleeping cars, with hinged 
or folding beds, were then in use on that road. This 
defeats any broad claim to the use of such beds in 
cars. , 
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RECENTLY PATENTED INVENTIONS. 

Rallw-ay Appliances. 

ELECTRIC SIGNAL. - Edgar C. Wiley, 
Bristol, Tenn. Tbis invention provides an improve
ment on a former patented invention of tbe same in
ventor, being a circuit-closing device· lor UBC in connec
t ion with a system employing a rotary commutator. 
The invention consists of a peculiar construction and 
arrangement of devices whereby a depressi ble bar acted 
upon by the car wheel is made to adjust the commuta
tor to position for making the circuits, hold it in tpis 
position for a limited time, and then allow it to be re
stored to its normal position_ 

ELEVATED RAILROAD.-E I b e r t  D. 
Wilson, Birminl:ham, Ala. In the railroad constrnction 
contemplated by this patent the cars may be propelled 
by a power in the car or by hand. Brackets projecting 
from a line of posts support a cable on tbe top of which 
grooved wheels are mounted to travel, a frame carryiug 
the wheels, while upon a downwardly extending rod is 
hung a car, there being a gear wheel on the shaft of one 
of the grooved wheels, a spring-pressed pawl engaging 
the gear wheels, a lever fulcrnmed loosely on the shaft 
of the gear whcel carrying tbe pawl, and a bell crank 
lever fulcrum�d in tbe car and connected witb tbe pawl 
lever. 

Mechanical Appliance ... 

ter of each roll, so that strain IS relieved from tbe ma
terial of the bandage, and a novel arrangement of belt 
straps and tape. is employed to apply tbe bandage to 
the person. 

WAGON Top. - William Leonhardt, 
Baltimore, Md. Combined with the supporting 
standards is a collapsible or folding canopy frame com
posed of two horizontal rails and a series of sbort bowe 
pivoted to the rails, all adapted to fold, witb means for 
bolding the bows in a normal vertical position. By 
this improvement tbe canopy or upper portion only of 
the wagon top is adapted to fold. the body or main por
tion being supported rigidly, although made removable 
from the wagon body. Tbis improved top may be 
easily and qnickly lowered to enable the wagon to pass 
nnder barners. 

OIL RESERVOIR. - Frank W. Mosby, 
Jr., Birmingham, Ala. This invention relates more 
particularly to an improved tank adapted for use upon 
locomotives, the tank being provided with a heating 
chamber whereby the oil is always maintained in a fiuid 
state. The tank consists of independent oil chambers, 
each provided with a cover, supply vent, and dIscharge 
pipe, a heating chamber being arranged adjacent to the 
oil cbam!:ers. and a steam pipe entering tbe beating 
chamber. If desired, the tank is to be surrounded witb 
a wooden casing_ 

CHECK CONTROLLED LOCK.-James R. 
Buckingham, Mount Vernon, Ohio. This is a simple 

SAW SET. - James M. Basket, Leota and efficient lock to hold articles such as umbrella 
Landing, Miss. This is a self-acting device in which handles, canes, hilliard cues, etc., and which may be 
the hammer is first raised against the action of its unlocked by dropping into the lock a check especially 
operating spring by pressing the handles together. and adapted to the lock, and wbich releases the locking 
tben released by a further pressing together of the mechanism. In the lock case is pivoted a swinging 
handles to act on the saw tooth, an improved gauge crooked lever having an arm adapted to lit upon an 
heing provided by which the angle of tile saw and its article to be locked up, a locking lever having a shoulder 
teeth may be readily adjusted. The implement may be engaging the crooked lever, and a releasing catch at one 
moved rapidly along the saw from tooth to tooth and side of the lever adapted to release a check. 
operated by a quick succession of 2'rasps, the qnick SEWING MACHINE ATTACHMENT. -block given the tooth not bending it to any great extent, 
bll t beveling it on one side. 

WINDMILL LUBRICATOR. - Benjamin 
J_ Sykes, Sykesville, Pa. This device consists of a 

vertically swinging can or receptacle and a discbarge 
I u !le extending up through the receptacle, and baving 
a borizontal fixed extension at its lower end projecting 
in the direction that the receptacle is to be swung, so 
tbat when the receptacili is swung npward the contents 
of the horizontal extension will 1Iow into and tbrough 
tbe tube. At any moment all the journals or bearings 
may be lubricated by simply tilting upw� the lubri
cating can. 

CLAMP. - Walter H. Robinson, St. 

Mary L. BirdsoLg, Arco'a, Miss. This is a device for 
attachment to macbines operated by a treadle or pedal. 
It is a simple and readily applied removable band lever 
attacbment for tbe treadles, comprising inclined spring 
arms prOVided with a handle at tbeir npper ends and 
having their lower ends bent to receive and clasp the 
edges of a treadle, wbereby the machine may be readily 
rnn by the hand instead of by tbe foot of tbe operator. 

RULER. - Victor M. Ariza, Maracaibo, 
Venezuela. This is a ruler for the nse of draughtsmen 
and others which is designed to avoid the blotting and 
soiling of the paper by any ink that may accidentally 
get on the ruler, tbere beIDg also a stop for mdicating 
the length of the lines and mechaDlsm for spacing. 
Tile casing is semi-cylindrical and provided with an 
absorbent lining, a roller fitted to tbe casing touching 
the lining, a pawl and ratchet mecbanism tnrning the 
roller, and there being a scale and an adjustable arm for 
gauging tbe length of tbe lines. 

of t,be shelf bas curved slots in wbich slide curved 
spring-pressed bolts adapted to project from the end of 
tbe plate and extend into apertures in the end walls of 
the case,.tbe bolts being withdrawn by pressing upon 
attached 1Iush buttons. 

FRUIT JAR COVER AND LOCK.-John 
B. Johns, Findlay, Ohio. This invention provides a 

cover and a bail lock .capable of being quickly and 
conveniently applied to or removed from the cover, 
causing the jar to be hermetically sealed. Tbe bail is 
pivotally connected with the jar, nnd the cap, baving a 
transverse channel with teeth in Hs bottom and a lock
ing lever, is eccentrical l y  mounted on tbe bail, the lever 
baving a semicircular surface with teeth for engaging 
the teeth of the cap. 

BED SPRING. - Wilbur L. Gillette, 
Yalesville, Conn. This is a simple form of spring and 
support, very cbeap and durable, adapted for attach
ment to any ordinary bedstead rail to support tbe slats, 
and form a cheap, simple. and easy spring bed. The 
bracket wbich snpports the spring is adapted to be 
secnred in tbe notches of t.he rail wbere the bedstead 
slats are ooually inserted, and the spring, which is a 

common form of spiral bed spring, is readily so at
tacbed to the bracket as to be supported in a vertical 
position, wbile the upper end of the spring is doubled 
to form a keeper adapted to receive a slat. 

HARMONY HARP. - George W. Ells
worth, Bowlin2' Green, O. Tbis is similar in all points 
of construction to the ordinary orchestral pedal harp, 
but reduces tbe nnmber of strings to twenty-six and 
pedals to two. It comprehends all tbe keys of music 
both major and minor and by its peculiar stringing and 
tuning reduces performance upon it to the very 
minimum of ease_ It is especially intended and 
adapted for a supplementary barmony instl ument in 
large orchestra, dance, and street orchestra, and for ac
compani.ments to vocal or instrumental parlor music. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Pl ease 
send name of the patsntee, title of invention and d ate 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

The Ingersoll-Sergeant Drill Company, 
in tbeir recently issned catalogue No. 8, present very 
full details of complete plants of mining, tunneling and 
quarrying machinery, togetber with a great deal of 
nseful informatIOn ton ching " great variety of business 
of this nature. There bave been many improvements 
made within a few years past in mining machinery and 
outfits, and this book represents the latest efforts In 
this line. It is profusely illustrated. 
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Paul, Minn. This clamp comprise. two armslpivoted 
on tbe same base, and each provided on its free end 
with a fork and a screw rod for moving tbe arms 
toward and from each other. Tbe device is simple, and 
is more especially designed to facilitate the removal of 
tbe .pring and cap in air brake cylinders or other 
similar devices, to clean tbe same, and to assist in reo 
placing tbe spring and cap after the cylinder is  Cleaned. 

CHECK PERFORATING MACHINE. - B U I L D I N  a Albert R. Abbott, Boston, Ma&s. This is an improved 
E D I T I O N . 

Agrlcnltnra1. 

CORN HARVESTER. - Peter J. Garber, 
Potwin, Kansas. This invention relates to a barvester 
in which the wagon frame i. provided with a detach
able hinged and obliquely arranged Imife, tbe device 
being applicable to an ordinary farm wagon. The im
provement also consists in a peculiar construction of 
the knife and the means for connecting it to the wagon 
frame, and also in a carrier or shocker for the corn
stalks, to receive and transport tbem to the side of tbe 
field, the land being left ready for the plow. 

TOBACCO HANGER. - Horace L. Free
man, Lexington, N. C. This is an improvemeIl't in 
hangers which consi.t of a portable snpporting stick and 
a serie" of arms or needles pi voted tbereto and adapted 
to swing, to fold against or swing outward from the 
Sl ick. Each arm or needle bas two adjacent eyes and 
is pivoted at sucb pOIDI s to two parallel sticks or stick 
sections, which are movable relatively to each otber to 
adjust or allow adjust.ment of the arms or needles, for 
opening tbem outward or folding ttlem inward. 

THRASHING MACHINE TABLE.-J oseph 
B. McCbesney, Dane, Wis. 'l'his table is made in two 
longitudinal sections, connected by binges on the nnder 
faces of tbe table, and the inside edge of the inner sec
tion of each table is connected by hinges with tbe side 
extension beam of the bopper of tbe m.acbine, or with 
any other projection at tbe delivery end of (he bopper. 
The table is capable of being supported in a borizontal 
position when required for use, and of one section 
being folded upon anotber, and both sections made to 
occupy a vertical position close to the tbrasber wben 
not In use. 

. CENTRIFUGAL HONEY EXTRACTOR.
Cbarles W. Metcalf, Santa Paula,  Cal.  Vertical sbafts 
are journaled in tbe ends of the arms of a frame mount
ed to turu in a vessel, there being swinging comb 
bolders supported on tbe shafts, a piu turning and form. 
ing a bearing for one end of t ile frame, a sprocket 
wheel on the pin and means for imparting a rotary 
motion thereto. Tbe filled boneycombs can be readily 
inserted and the empty one. removed from tbis extract
or, and the complete extraction of tbe boney from tbe 
inside and outside of the comb is assured. 

MI .. cellaneons. 

BADGE. - Charles A. Tripp, Brattle-
borough, Vt.. This is an improvement in ornamental 
hudges or pins to be worn npon the clothing. tbe in
vention providing a simple and secnre fastening for the 
badge. so tbat it cannot accidentally become detached. 
Tbe fastening consists of a spiral and a book projecting 
from the back of tbe badge at opposite euds, and is 
adapted to bold the bad!:e on tbe clothing in snch way 
that it will be displayed to advantage. 

CATAMENIAL SACK OR BANDAGE.
Emma H. Carpenter, Springlleld, Vt. Tbis hand age is 
made with side rolls having a tape fastened in the cen-

machine for perforating dates and amonnts in checks 
or documents of all descriptions. The invention pro
vides a means whereby a table may be conveniently 
slid beneath any one of a series of puncbes to present 
a check, and tbe pnncbes be expeditiously and con
veniently operated, while the machine bas a feed at 
once simple and positive, whicb may be readily thrown 
out of gear to receive tbe check or paper and will auto. 
matically return to its normal position, in clamping en
gagement with tbe article to be perforated. 

P E N  C I L SHARPENER. - Orton H. 
Robinson, Grand Rapids, Mich. This sharpener com_ 
prises a tube having a longitudinally extending slot the 
side edges of which are sharpened and converge toward 
one end of tbe tube, the tube admittin!' or receiving 
the end of the ' pencil at an angle thereto for rotary 
action first against the diverging ends of tbe cutters 
formed by tbe sbarpened edges. The pencil is sharpen
ed by passing its point end through the oblique slot, 
and turning the pencil wbile the sharpener is firmly 
beld. When the pencil is not in use tbe sburpener muy 
be slipped over its pointed end to form a point pro-
tector. 

INK BOTTLE.-William F. Hall, Rapid 
City. South Dakota. This bottle has an external l y  
tbreaded neck i n  combination witb a n  internally 
threaded thimble adapted to be screwed on to the neck 
of tbe bottle, and baving an outwardly projecting 1Iange 
at its upper end for supporting it in an aperture of the 
desk top. The bottl� is particularly adapted for use on 
scbool desks, affording means for securing the filled 
bottle in an aperture in tbe d esk, the mouth of the 
bottle being located flush with the npper surface of the 
desk top and the body of the bottle being bung in the 
desk. 

SPRAYING DEVICE.-William J. Ruff, 
Quincy, III. This is an improvement on a former 
patented invention of the Bame inventor, forming & 
si mple and durable device in which tbe sprayed l iqu ids 
will be well mixed and wh ich will not be liable to clog. 
Tbe casing haR two different sized compartments, a 

spraying nozzle being beld on the end of the smaller 
one, and a spring-pressed piston valve held in the 
caslO2' above the inlet opening and adapted to be seated 
on tbe part of the ca.ing between tbe two compart
ments, while a valve carried by the piston valve pro
jects into the opening of the spraying n ozzle. 

BARROW COAT. -,Elise Halford, New 
York CIty. This invention relates to underwear fo� 
infants. The coat bas a waist open at tbe front and 
provided with separable sboulder straps, a separate 
skirt open in front having the front edges overlapping 
one another, witb means for fastenir.g the overlapping 
parts, wbile a waistband attached to tbe upper edge of 
the skirt is adapted to be buttoned on the lower edge of 
the waist.. 

SHELF SUPPORT. - Henry M. Hart, 
Anburn, Ill. This is  a snpport especially adapted for 
snpporting the sbelves of book cases, being so made ' 
that any shelf can be quickly and easily moved to bring 
it to a desired beight in the case, even if the sbelf is 
loaded. A semicircular plate attacbed' to tbe under side 

APRIL NUMBER.-(No. '2'8.) 

TABLE OF CONTENTS. 
1. Elegant plate in colors of a cottage in tbe American 

style of architecture, erected at Rochelle Park, 
N. Y. Perspective view, 1I00r plans, etc. G. W. 
Thompson, architect. Cosl. $5,200 complete. 

2. Plate in colors of a residence at Bensonhurst. Long 
Island, N. Y. Perspective elevatIons and two 
fioor plans. an excellent design. 

3. A summer cottage on tbe Maine coast, near Portland. 
Floor plans and perspective elevation. Cost $1,470 
complete. 

4. A bandsome residence at Sea Side Park. Bridgeport, 
Conn., recently erected for Col. Mason. Cost 
about $25,000 complete. Two perspective views 
and fioor plans. F. H. Kimball, arcbitect, New 
York. 

5. A residence Ilt Montclair, N. J., from plans pre
pared by Munn & Co., architects, New York. 
Two perspective views and 1Ioor plans. Cost 
$8,500 complete. 

6. A mountain side residence �rected for W. A. C. 
Chase, at Montclair, N. J. An excellent design. 
Floor plans and two perspective views, also an 
interior view. Cost $6,500 complete. Munn & 
Co., arcbitects, New York. 

7. An Asbury Park, N_ J., cottage. Cost $3,000 com
vlete. Floor plans and perspective view. 

8_ Sketch for a cemetery chapel of moderate cost. 

9. View of the Ricbmond Hill Congregational 
and parsonage. 

10. De.ign for a family burial vault. 

church 

11. DC,Ilign for organ, All S aints, Compton, Leek • 

12. Miscellaneous contents : Tbe speed of elevators.
The secret of a good memory.-Plastering com
position .-A vertical double spindle shaping ma
chine, iI I ustrated.-Sbadow an element of design. 
-Arlillcial building stone, illustrated. - Wet 
screens for vcntilatin£ dncts. - - Irrigation in 
Nevada.-The Andrews metal chair, iI lustrated.
A plnmber's blast furnace, iIIustrated.-An im
proved woodworking machine, iIIustrated_-The 
Stearn. binge, illustrated. 

The Scientific American Arcbitects and Builders 
&dition is issued monthly. $2.50 a year. Single copies, 
25 cents . Forty large quarto pages, equal to about 
two bnndred ordinary book pages ; forming, practi
cal ly. a large and splendid MAGAZINE OJ!' ARCHITEC
TURB, ricbly adorned with elegant plates in colors and 
with fine engravings, iIlostrating the most interesting 
examples of Modern Architectural Construction and 
allied snbjects. 

The Fullness, Ricbness, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectnral pnblication in the world. Sold bJ 
all newedealers. 

MUNN & CO .. PUBLISHERS, 
361 Broadway, New York. 

7'he charge JOT Insertion "IJ/IUl,er tllIis Mad, is one DoUar a line 

jO'l' each insertion i about eight 'I1JOTds . to a line. Adt1er

tisements must be received at publication office as early as 

Th11lrsdaU morning to appear in the foUowing week's issue 

Wanted-50 second-hand screw-cuttlng lathes, 8 to 12" 
swing, either foot or steam power. Will pay cash. W. 

P. Davis, Rochester, N. Y. 

" U. S." metal pOlish. Indianapolis. Samples free. 

Presses & Dies. Ferracute Mach_ Co_. Bridgeton. N. J. 
6 Spindle Turret Drm Presses. A.D. Qnint, Hart.ford.Ct. 

Mixing machinery. J. H. Day & Co .• Cincinnati. Ohio. 
For stone quarry engines. J. S. Mundy. Newark, N. J. 
Portable and Stationary Cylinder Boring machines. 

Pedrick & Ayer. Philadelphia, Pa. 

Wanted-Prices on steam plowing outfits. E. F. Wise, 
Selma, Ala. 

For first-class patterns write to Chas. Cassell, general 
pattemmaker, Canton, Ohio. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 

The Garvin Mach. Co .. Laight and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per 
minute. All sizes in stock. Irvin Van Wle, Syracuse, N.Y. 

Crandall's patent packing for steam, water, and am
monia_ See adv. next week. Crandall Packing Co., 
Palmyra, N. Y. 

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

Gnlld & Garrison, Brooklyn, N- Y _. manufacture steam 
pumps, vacuum pumps. vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

The best book for electricians and beginners in elec. 
tricity Is U Experimental Science," by Geo. M. Hopkins. 
By mail. U ;  Munn & Co_, publishers. 36t Broadway, N- Y_ 

What do you want to buy ? We will send without cost 
to you, catalogues, price lists, and information concern

ing anythin� you wish. Paret, Willey & Co., 265 Broad
way, New York. 

Competent persons who desire agencies for & new 
popnlar book. of ready sale, with handsome profit, may 
apply to Munn & Co., ScientifiC American office, 361 
Broadway, New York. 

Wanted-Position by a first class mechanical engineer 
with thorough technical and practical education. Ex
cellent draughtsman and machinist. Address A. B .. 
care Scientific American. 

Going to Calijomia. 

A person can take a seat In a palace car at Dearborn 
Station any afternoon and go over the Atchison. Topeka 
and Santa Fe Railroad to San FranCisco. Los Angeles, 
or San Diego without changing cars. The fast express 
on this line makes at least twenty-four hours quicker 
time to Los Angeles than any other line, and in fact the 
Santa Fe is the only thoroughly comfortable route to 
take_ The office is at No. 212 Clark Street, Chicago. 

The history of the Fall River Line between New York 
and Boston is practically the history of steamboating 
on a grand scale from the time when steam became the 
great motor in water, as it is in land, transportation. 
From the first tbe Fall River Line has been abreast, and 
of late years far ahead of tbe times with regard to the 
development, improvement, and utilization of provision 
for traveling on the water by steam ; and its boats long 
since became the wonder of the world for their propor
tions, magnificence, and appliances. But the end is not 
yet, and this line bas still greater triumphs in reserve. 

I7""Send for new and complete catalogue of ScientifiC 
and other Books for sale by Munn & Co .• 361 Broadway, 
New York. Free on application. 

. IRS 
HINTS T O  CORRESPONDENTS. 

Names and A ddress must accompany all letters, 
or no attention will be paid thereto. Tbis is for our 
information and not for publ ication. 

Reterencell to former articles or answers should 
give date of paper and poge or number of question. 

Inq u l rles not answered in reasonable time should 
be repeated; correspondents will bear in mind tbal 
Borne answers require not 8 little research. snd, 
tbough we endeavor to reply to all either by letter 
or in thi@ department, euch must take his turn. 

Speci a l  Written I n formation on matters of 
personnl rather than general interest cnnnot be 
expected without remunerution.  

Scientific American Snpl.lements referred 
to may be had at the office. Price 10 cents each. 

Book .. referred to promptly supplied on receipt of 
prlce_ 

IlIlneral .. . ent for examination should be distinctly 
marked or labeled. 

INDEX oJ!' NOTES AND QUERIES. No. 
Arc and incandescent lights on one circuit . . . . . . _ . . .  4214 
Barometer, to correct . . . . .  _ . . _ .  _ .  _ . . .  . . . . . .  . . . .  . .  , 4212 
Electric moto ... . . . _ . . . .  . . .  _ _ _ . .  . .  . . . .  _ . . _ . . . . . . . .4220 
Gun cotton, sol ubi lity of . . . .  _ . . . . . . . . . . . . . . . . . . .  . 4216 
Induction coi ls and vibrators . : . . . . . . . . . . . .  _ _  . . . . . . 42:JO 
Iron, to melt witb petroleum . . . . . . . . . . . . . . . . . . . . . . .  3980 
Modern wonders . .  _ . . . . . . . . . . . . . . . . . . .  _ . . . _ . . . .  _ . . . 4218 
Silver prints, .pecks on . . . . . .  _ . .  _ _  . . . . . . . . . .  _ _  . _ . . .  409'� 

(4212) C. H. G. writes : We have in our 
school a barometer w hose cistern is full of mercury. 
The mercury rises about .even mches when it should 
ris" about twenty-six inches_ Please state in the 
columns of your paper the cause and remedy for tbis. 
A. The barometer shoul d  be refilled. Tbere is air 10 
the tnbe. 

(4213) A. A. writes : I never take up 
your journal without finding much to interest me. The 
letter on vision in the issue of Marcb l2 leads rue to 
ask if your correspondents or YOIl will explain why 
tbe elevation of objects at a distance seems greater 
when the head is in it. ordinary position npright tban 
wben it is turned to a horizontal position as when lye 
ing down. Look for instance at " distant mountain, 
and observe carefully its aprarent height. Then turn 
tbe head down, so that the eye., instead of being on a 
level witb each otber, are one directly above the other, 
and observe tbe difference in apparent height. Is tbis 
cbange due to tbe influence of some babit in estimating 
distances? And wbich appearance is more conforma· 
ble to actual proportIOn? A. Such effects as you d�, 
scribe are due to changing parallax. In our ordinary 
position there is no vertical parallax; lying or. the .idb 
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there is vertical hut no hori7.ontal parallax. all which is dne to the positlOn of the eyes. Elevation ought to be more accurately estimated with the eyes in a vertical plane. i. e. with tbe observer lying on hIS side. But this again is offset by habit. 
(4214) A. D. T. asks : 1. Will the same dynamo or the same electricity thut prodnces au arc light produce au incaudescent light? A. Many of the regular arc light circnits include iucande.cent lamps adapted to these circuits. Snch lamps are used in series with the arc lights. and are each provided with a cut-out which antomatically completes the CIrcuit should the carbon filament break. It is common also to use arc lights of special construction in incandescent circuits. 2. Will the dynamo used for operating an electric street railroad produce an arc light ? A. Yes. 
(4215) F. O. B. writes : An experimenter would like to know if there is any kiud of glue that will retain its cohesive qualities after being subjected to a continuons heat not exceeding three hundred degrees of heat. or is there any way to make a cheap com' bustible glue. something in the form of mucilage ? A Possibly a mixture of 9 parts glne and 1 part glycerine would answer your purpose. Sodium Silicate (water glasB) is somewhat adbesive and resists high temperaturetli. 
(4216) W. P. S. writes : I have some gun cotton (soluble) which does not dissolve iu alcohol or ether. and I would like to have you tell me through the columns of yonr paper what is the reason and how can I dissolve it 1 A. The trouble may be in the solvents. The alcohol may contain too much water. The alcohol and ether should be mixed. 
(4217) E. A. asks whether there is any metal or composition that is softer than pnre lead and is at the same time not very expensive. A. We cannot snggest any substitute for the purest lead. from the points of view of ductility and cheapness. 
(4218) H. J. says :  Would you please be kind enoogh to let me know through your valuable paper what the seven modern wonders of the world are? A. The wonders of this age or century are but faintly represented by the number seven. if you mean the wonders derived from science and engineering. Foremost stand. the steam engine and its wondrous work in developing power. The development Of elec .. tric power. light. and transmIssion of language in the telegraph. the telephone. the phonograph. Then the opening of celestial space by the great telescopes. The diving into the infinitesimal by the modern microscope. And as works of engineering. the Mont Ceuis Tunnel. the Menai Bridge, the New York and Brooklyn Bridge. the St. Louis Bridge. the ocean telegraph lines. modem ordnance. the Atlantic racers. the transcontinental railways. and a long list of lesser works of note. 
(4219) C. L. R. asks : What is under .. stood by the term cellnlose wool ? A. We presume you mean the rough fibrous cellulose prepared from cocoa· nut husks and used for packing ship" to prevent siukIng when penetrated by shells. The fiber expands w ben wet and thus closes the hole. 
(4220) W. E. T. asks : 1. I have a one .. eighth horse power electric motor with a Siemens H armatnre. the fields wound with 2 pounds No. 16 wire, the armature 30 pound No. 18 wire ; can I. by doubling the wire on the armature and winding in this way. make a vlating dynamo? If not. what changes would be made? 

A. Connect the two arms of your field magnet in parallel and wind two No. 14 wires ou the armature in parallel. 2. How are connections made in a dynamo so that current may be regnlated with common switch. also to vary speed when used as a molor? A. There are two ways of doing this. According to one method. the field magnet is wound in sections and the switch cuts the current in or onto According to the other. a variable resistance is placed in the field magnet circnit. so as to introduce more or less resistance. 3. How is a dynamo constructed 80 as to give an alternating cur .. ren t? A. The coils of the armature are arranged to be brougbt nnder the field magnet poles of different name in alternation. Collectiug rings are used instead of a commutator. 4. In an induction coil how are con ... nections made so that " single cell runs the coil aud auy number of cells can be thrown in clrcnit ? A. The cells are connected in series or in parallel according to the req uirements of the coil. and a switch is provided which throws one or all of the cells into the circnit of the primary. 5. How is a rapid and slow vi brator for an induction coil constructed and connected with coil ? A. A rapid vibrator is merely an ordinary vibrating arma .. ture like that of a vibratory electric bell . The slow moving interrupter is constructed on the same general principle. but the vi brating arm is made heavy. and the electrical contact is made by means of a mercury cup IUld a platinum wire attached to the vibrator. 6. How is frosting done on plated ware ? A. It is generally done by means of a brush formed of swinging sharp-pOinted needles rotated in a lathe. the needles being brought into contact with the work by centrifugal action. 
F. W. A. asks for an mcombustible ink.-V. H. L. BayS :  Will YOIl please give simple direction. for etch .. ing on copper ?-R. M. C. says : Can yon inform me of the method of making gelatin sbeets ?-G. M. F. asks for a receipt for liquid gutta percha.-B. B. S. asks for the general method of making perfumes and for reliable formulas for the various odoro.-C. H. C. says : Can yon gi ve briefly some of the methods by which the dreaded phylloxera are destroyed?-S. M. W. says : Will you please give me the various synonyms of alcohol aud ammonia?-J. G. S. says : Can yon Illform me where I can obtain tables for converting United States and metric measnres ?-H. B. R . •  ays : Will you please give through the colnmns of Notes and Querles the formula for ground glass varnish used by photographers ?-H. K. B. says : Can you tell me what soy is ?-J. J. H. says . Have yon a rnle or table by which I can convert the readings of the Centigrade or Reaumur scale to the cllstomary or Fahrenheit ' scale? -J. C. V. wants to know of what lithofracteur is com .. posed.-O. D. E. 8ays: How can I couvert degrees Twaddell to spccific gravity ?--C. B. D. says : Can yon inform me throngh your valuable paper of a cheap method elf fireproofing timberf-E. H. V. R. would like 

to know tl'll ingredients of Wllterilll knowu l1li cow-

J titutifit �mtritau. 235 
pose. used in place of plaster of Paris in casting center pieces and ornaments.-W. W. S. asks : Can prmts or engravings be made on paper with printer's ink from a print or engraving on an ordinary newspaper ?-L. B. C. would like to lind a composition to cement wood to celluloid.-E. N. asks for a receipt for making skeleton leaves ? 

Answers to all of the above queries will be fonnd iu the " Scientific American Cyclopedia of Receipts. Notes and Queries." to which our correspoudents are referred. The advertisement of this book is printed in another column. A new circular is now ready. 
Replies to Enquiries. 

The following replies relate to enquiries recently published in SCIENTIFIC AMERICAN. and to the number thereiu given : 

C� switching attachment for street. O. W. I Joint mould. J. C. Raymond . . . . . . . . . . . . . . . . . . . . . . . . .  471.894 Hrenizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 471.714 Kiln. See Brick kiln. Cars. trap door for railway j Sn?;der & McMahon . .  472.003 Knlfe{ Walker & Peifer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.006 
8:�g::r';,t';':If1 ':NEtJia;�ie�ior. th�· & 'Howarth:: :n:f� f�iUi: �:�gl�:. f���I�t':'l��t�r.:r �'.�: �.�i�.: m:� Carrier. See Harvester bundle carrier. Knob attachment. W. �'. & W. M. Morton . . . . . . . . . .  471.563 8::�id�:;, WJ�:�v;,e::s'!�terlleld & Batchelor . . . . . 471.00l �:��·fi\Ter�·T���::�:::::::::::. : ·:::::::::::.�7.1:�: !+U� Casing for cavities, C. Vetter . . . . . . . . . . . . . . . . . . . .  , . . . 4:71,629 Lamp, pocket, S. G. Speir . . . . . . . . . . . . . . . . . . . . . . . . . . . . 471,985 Casket handle. T. McGovern . . . . . . . . . . . . . . . . . . . . . . . . 471.771 Lamp support. electriC. C. J. Klein . . . . . . . . . . . . . . . . . 471.645 Casting and dressing machine, type, J. G. Pavyer 471,890 Lamps, bracket for incandescent electric. J. H. Chair. See Railway rail chair. Goehst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.732 Channeling machine, Z. Lassor . .  0 • • • • • • • • • • • • • • • • • • •  471,797 Lamps, manfacture for incandescent electriC, If. 
8g����'l:::n8::��r�� b� Hr.::���'i��.� : : : : : : : : : : : : : : : : m:+� L .. �j,���karm: switcii for ·eieCtric; T: "jjiiioii:::: i�U!JS Cheese cutter. Gibson & Cameron . . . . . . . . . . . . . . . . . .  471.716 Land roller. Mallery & youngs . . . . . . . . . . . . . . . . . . . . . .  471.820 

8g��· th".}fo'i-'. � � o������·::::::::::::::::::::: :  : : : m:� �:tg�· t�g[eit�1. t::�i':: : : : : : : : :  : : : : : : : : : : : : : : : :  : : :  m:� Clamp. See Brush fiber clamp. Wood clamp. Leaching solutions. purifying hyposulphlte. E. 
8l�t':�·������#h�V:� �������: . . . . . . . . . . . . . .  471.92c1 Lea�: :�l.���·whiie: "Wailer .&;. siiiffii,:::::::::: : : : :  m:� Clutch. S. B. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 471.589 Letter box. liouse door. A. H. Van Pelt . . . . . . . . . . . .  471.918 Clutch mechanism for power presses. N. C. Stiles. 471.777 Letter box. house door. S. Witherell . . . . . . . .  , . . . . . .  472.00'7 Cockeye. A. E. S. Howard . . . . . . . . . . . . . . . . . . . . . . . . ... . 471.640 Liquid dispensing apparatus. J. C. Mayrhofer . . . .  471.821 Coin freed or actuated machine. H. A. Burt . . . . . . .  471.808 Lock. See Electric lock. Indicator lock. Nut Coin receptacle and register. G. K. Cooke . . . . . . . . . .  471.536 lock. Oar lock. Whip lock. 
8g����gci:s�. �. ��'§��ge : : : : : : : . : : : : : : : : : : : : : : : :  : : :  m:� �gg� tr �':;'�Iii . .  j,U,,· fabric';; Te,ry .&;. :aa�;'��y m:� 

(3980) H. McFarlen, Chicago, says :  In Combination tahle. T. J. Fearns . . . . . . . . . . . . . . . . . . . .  471.815 Loom. swivel�J. 5. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.665 Commutator hrush. R. Hirsch . . . . . . . . . . . . . . . . . . . . . . . 471.792 Lubricator. "ee Sight feed lubricator. the January 30 nnmber of SCIENTIFIC AMERICAN. page 
75. I find a question of inqniry. art. (3980). in wbich your inquirer asks if there is a machine for casting saRh weights 1 Also. if it i. practical to melt iron with pe .. troleum. To both these questions I auswer yes. I have at my establishment now a machine with moulds in which to cast sash weights. I have also tested in a small but practical way the melting of iron with fuel 011. and found it quite satisfactory. 

8gg��� M��n:iM��tl:...westcott . . . . . . . . . . . . . . . . . . 472.002 �':'�� sO�:�hfn:s. F':.'"JitiBiinli· ·  ilevice ' ·for; · <5: 472.016 

Corn and cob crusher and grinder. F. S. Rich . . . . . .  471.828 Kaestner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cl71.613 Corn popper, A. H. Gleason . . . . . . . . . . . . . . . . . . . . . . . . . .  471,994 MeasuriDg' caddy, Jones & Agate . . . . . . . . . . . . . . . . . . . . 471,670 8g��ei�':,� �'!"ig:i�u�h H�:'!i<e machine; 'Brown 471.610 ���t!�r!1�n.rvl:'.J'��r.'b�tB:: C�tt��f��::: :: : : : : : :  m:rJ 
& B'1gS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.599 Mechanical movement. J. G. Young. Jr . . . . . . . . . . . . 471.931 Corset. . Bouchard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.5\17 Metal foil pack�es. putting uP. J. H. J. Haines . .  471,609 cou�gNfcou��� ?ar coupling. Hose coupling. �li�a�6�1���iH�Uri���,i���:rE�a�s. �����.����: :  :+l:�� Crane. hOiSti�lh�' O. Richmond . . . . . . . . . . . . . . . . . . . .  471.898 Milk cooler. O. Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471,646 &��C!� �:� cg;n �������iier: . . . . . . . . . . . . . . .  4.71,925 :��1�� c::ed��i����uM�enger . . . . . . . . . . . . . . . . . . . .  471,998 

Cultivator, C. E. Booi . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  471,841 Monument, F. M. Hawkins . . . . . . . . . . . . . . . . . . . . . . . . . .  471,758 
(4092) W. M. B. in query No. 4092 asks 8�re!te:;,tt���t����a�u� .. . . . . . . . . . . . . . . . . . . . . . . . .  471.564 

Motion. device for transmitting. G. S. Stro�i.655. m.656 
Curtain fixture, W. Doulin . . . . . . . . . . . . . . . . . . . . . . . . . .  471;962 Motor. See Air compressor motor. Churn motor. for information in regard to black specks on silver prints. I have had Bome ey perlence with them. and fonnd their cause to be iron filings. probably introduced into the silver bath from the clothing after having been at the mechanic's work bench. Small particles of iron or steel make black specks. while brass makes a pale green speck somewhat larger and more nearly round than the blac-k ones.-J. A. MCCLINTOCK. 

CUtter. See Buttonhole cutter. Cheese cutter. Current motor. Spring motor. 
B=t�r'ai�t'��fd��' :: �: l�t���: : : : : : : : : : : : : : : :  : : : tR�� ��:;���i't,!�.:;��a:e��ortii"ll����iuii · i: Br"ckeii. iKm Dental engine. Miller & Wells . . . . . . . . . . . . . . . . . . . . . . .  471.877 Musical Instrumentl mechanical. C. Kretschmar . .  471,559 Dental tool. Sweet & Parker . . . . . . . . . . . . . . . . . . . . . . . . .  472.00! Musical tones by e ectro-magnetism. method of DFe\opln� dish. O. Francke . . . . . . . . . . . . . . . . . . . . . . . .  cl71.542 and apparatus fqr producing. E. C. Ohmart . . . . 472.019 Dlamldo",lIphenylmethan bases. making. E. Von- Nali puller. M. Loftm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.873 "erlchten . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  471.659 Nut lock. A. J. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.608 Ditfuslon apparatus. E. Gschwind . . . . . . . . . . . . . . . . . . 471.995 Nut lock, Mathie & Fletcher . . . . . . . . . . . . . . . . . . . . . . . .  471.875 

:giff:l';ct�:: i;;!r����.dlf.g::. Dyer . . . . . . . . . . . . . . . .  471.603 ��t 19��: �f�iiT�:·Kroiie: : : : : : : : : : : : : : : : : : : : : : :  !n:� Disinfecting device. N. M. Dyer . . . . . . . . . . . . . . . . . . . . .  471.002 Oar lock. G. H. Haslop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.546 Ditching m"chlne. S. Starr . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.834 Oil or gas burner. G. S. Sanford . . . . . . . . . . . . . . . . . . . . .  471.753 Dock, permanent dry, W. E. Simpson . . . . . . . . . . . . . .  471,805 Oils, refining, T. Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471,963 
TO INVENTORS. Door. electrically controlled trap. F. C. Callahan .. 471.947 Ores. apparatus for desulphurizing. J. Leede . . . . . .  471.618 

An experience of forty years. and the preparation of :ggg� �:��d����r;eg·�.".l'.eT�.i'�ey: ·. ·. ·. : : : : : : : ·. : :  m:rJ; Ores. apparatus for treating refractory. J. ��Lll\ei. 471.672 mOre than one hundred thousand applications for P.... g�:�:;B. �.Awli.ii����: : :  : :  : : : . : : :  : : : : : : : : : : : : : : : : :  : : :  fH:3i� g���a'r: ... J��:*U:.����:.�: .�.����: .. : : : : : : : : :  :.:: : : :  tZ.H§� tents at home and abroad, enable us to understand the Dyes, making rosaniline, B. Homolka . . . . . . . . . • . . .  471,638 Package case, W. Young . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  472,� laws and practice on both continents, and to possess un.. Eaves or roof gutter, E. R. Densmore . . . . . . . . . • . . . .  472,014. Packages, sling for, F'. Hohorst . . . . . . . . . . . . . . . . . . . . .  4711861 equaled facilities for procuring patents everywhere. A E .. ves trough hanger. W. C. Berger . . . . . . . . . . . . . . . . .  471.936 Packin� rod. E. H. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.577 
synopsis of the patent laws of the United States and all �l:�t::i� ���-�r'!�o���o��t�';:. �y!a����I�: ·f t: m.m �:�':,hox'i.;a���:;e�'}: G: Y oui-ili; J"r::::::::::::: : : :  m:§� foreign countries m .. y he had on application. and persons B. Atkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.691 Paper fruit baSke\ W. Moran . . . . . . . . . . . . . . . . . . . . . . . 471.650 

contemplating t he securing of p .. tents. either at home or �I:�l�:� 11m ����'3J; f��'\'(.-��b .. :::.�·::::::::::::. ��1:� �:��� �:���gh�tcp;�seSi�1i �����e for; ' iiiiii . &; 471.631 

abroad, are invited to write to this office for prices, Electric lock, J. G. 'Thompson . . . . . . . . . . . . . . . . . . . . . . .  471,913 McEwan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• . .  471,996 which are low, in accordance with the times and our ex.. Ele���n::���.i�� . .  ��. ���?�: .����.�� �����.��.� 471,693 �:g:� �r;�'�c��!��i1:t�tj�E: lioiis'1i: : :  : : : : : ::: : 1n:+� tensive facilities for conducting the business. Address Electric motors or dynamo..electric machines, Pencil sharpener, A. Lachenmeyer . . . . . . . . . . . . . . . . .  471,747 MUNN & CO .
• 
office SCIENTIFIC AMERICAN. 361 Broad.. brush holder for. C. A. Hussey . . . . . . . . . . . . . . . . . .  471.819 Pen holder. B. F. Wise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.928 

way. New York. �le"irlc SW!�cg. �.JI�b'f:� . . . . . . . . . . . . . . . . . . . . . . . . .  m'� �li'\oratinli·devlce. pa�rW�:tF. Wells· · · · ·4ii 5il4· m'� El:�t�l� �p;;eraie ':pp:at��; ·M: Vi: Hassan : : : : : 471:790 Phgtgg:�hl� �r:�':;k..ge. G� WKituey: : : :  . . .  : . . . : 471:586 Electric wire jOint. R. H. Smith . . . . . . . . . . . . . . . . . . . . . 471.625 Photogral'hl� shutter. Low & Shakespeare. Jr . . . . 471.675 

INDEX OF INVENTIONS Electric wires, pole for supporting, J. H. Hunt... Piano actlOll, J . Herrburger . . . . . . . . . . . . . . • . . . . . . . . . .  471,717 

Ele��:�iie; eieciro�tiierap"niic�ii: ·  Bonl"::::::: ::: :R� �i�:·c�;!"e�\'i�n·oi:co·uj,iii:ig; :a: · Parisii::::::: : : : : :  m:+� 
For which LeUen Patent of the 

United State. were Granted 

March 29, 1892. 

Electrode. secondary battery. \J. F. Winkler . . . . . .  471.591 Pipe elbow. sheet metal. W. H. Noble . . . . . . . . . . . . . . 471.620 Elev .. tor. J. A. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.012 Pipe holder. T. E. Brink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 471.940 Elevator safety device. E. W. Naylor . . . . . . . . . . . . . .  471.825 Planter and cultivator. combined. Horne & Embroidering machines. fahrlc holding frame Asbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.863 for. J. Irish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  471.793 Planter. seed. O. F. yarbrough . . . . . . . . . . . . . . . . . . . . . .  471.728 En�'i�������.�� .... � •. ? .... i�i.�.��.������.���: .�: 471.743 �l���ef'.��h/���s�: .�: .����:::::::::::::::::: : : : : : :  t+Uit EndoscopiC Instrument. J. W. Dally . . . . . . . . . . . . . . . .  471.990 Plow. D. C. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.915 Engine. See Dental enRine. Rotary engine. Plow. H. G. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.922 
&ND EACH BEARING THAT DATE. Steam engine. Plows. weed cutter for cultivator. J. Rosencrans . 471.687 

��:���!,°6.'i�I�fJ:�����: .�: �: .����i.���:: tn:� �gfs"oe;��������,di!:�c��<;;�: : : : : : : : : : : : : : : : : : :  m:� 
[See note at end of liot ahont copies of these patents.] Exhibitor. merch .. ndls:3 F. E. Bush . . . . . . . . . . . . . . . .  471.989 Poison distribut0Ji, C. H. Pickering . . . . . . . . . . . . . . . . .  471.892 

���f:!����!�: �'. tai��hJ'i�'::".: ':::::::::::::.: : : f�:� �gtie��I���1ft��, C: ir!ii��t·weriil:::.:·::::::.: : : : :  lH:� Fans. means for operating roc� R. Wehrle . . . . . . . .  471.581 Powder puff. E. A. Ball'1. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.680 
1:g.h�:.!I:.fli�rtlf�'J',JI���c���.'.� .. .  ������.�: : : : : : : :  jn:�} J��t.g�t1i��gt�.�:���:.�: �? . .  ��.�: : : : : : : : : :  : : : : : :  t+l;M2 �:.:� ts��s�A'ii'l�g �;'e';s�evold . . . . . . . . . . . . . . . . . . .  471.812 

Air compressor motor. Burdon & Houston . . . . . . . .  471.766 Faucet. beer. G. H. Walker . . . . . . . . . . . . . . . . . . . . . . . . . .  471.680 Press, S. D. Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.778 Alarm. See Fire alarm. Feed trough'oW, A. Leech . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.868 Prlntmg pres'!,. plate. S. Steen, Jr . . . . . . . . . . . . . . . . . . . . 471.723 Anemometer cuP. H. J. Green . . . . . . . . . . . . . . . . . . . . . .  471.817 Fence. J. E. us� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.682 Propeller. G. A. Eacrett . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  471.604 
���c}!rEr. �:����':.J� ��iT.eWatsou: .::. : :4fi.�. iH:� J:��: =�tl�:: �re; ��IL�g!oue,j : : : : : : : : : : : : : : :  : : :  m:�l rrgf:���. s'§�: B�o�t��c�,: t:-oie'ctor:i<iarpet or 471.907 
1:�eer:o���r. f·ii: �r�;'er:::::::::::: ::::::::.: : :  tn:� Fenli';.r���:· . .  ������� . .  :�: . .  ���I.�� . .  ';.I",�, . .  �'. �: 471.669 PUI?.:i.cl'i;t.:!, ��fle��rer. Stump puller. 
��s�'::':u���.Wea�ng�el�. 8�3?�:U·.: : : : :  m:i: �:��rlz::r3i:��V:Ac:.����.p�l'c\�l':,n:: : : : : :  : :: : : '. iH:m ���: �:ft� .lj. �a�:f.I��: : : : : : : : : : : : : : : : : : : : : : :  : : :  jfl:�3 �::r £��.��h��11rp ·for; '(i:w: iiiincock·. ·. :  :'.: : : : :  �H:� Jlf!������o�' f.°��\\;aikii8::·. ·. : ·. ·. ·. : ·.·.·.: .: . .. : . : : :  �n:� ��f:.·�e��Mg��� .... ����: .�����. � .����.��: : : :  :n!!!t� 
l:beF:.ec��'l:;;tiJ':;;aJ'f¥'i��w:· V. R?SStll · .. ·f 471.752 F
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.
o
.�. � . .. �.:.:. :. : : :. : : : :. : : : : !H:.; ���i.�J.h��cN�:Rng�f_ �����.�:.:.:::::.::::::·:·:::::::.:: ::: t�· .. m arS��:r:;;t.��l����� . . .  � . . .  � . . ���.�.� .�� .� . : 471,838 ' Battery. See Galvanic battery. Secondary bat.. Filter, W. M. Deutsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471,811 Rails to main line railS, means for securing guard, 

tery. ID��e����.':it�:.�'ilco�llct�·c�:l�g�� ooiiey: : : : :  :n:� Ral�a�: ii�g��.bWgC: ·G·o,;.;: : : : : : : : : : : : : : : : : : : : :  : : :  m:rll1 Battery plate and making the same, storage, Don.. FIrearm, breech"loading, F. Sifuentes . . . . . . . . . . . . . .  4:71,904, Railway rail chair, G. H. Graham . . . . . . . . . . . . . . . . . . .  471,971 aldson & )iacrae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471,538 Fire bar, Dlovable, Heider & Schuscha . . . . . . . . . . . . .  471,695 Railway rail dressing device, D. W. Jones . . . . • . . . .  471,977 Bed bottom. H. Reinhold . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.622 Fireproof construction. W. Orr . . . . . . . . . . . . . . . . . . . . .  471.772 Railway tie. metalliC. Westmacott & Hutchinson 471,582 

1:�:t:..<I,!�¥'.a��edt.'i.�t>":.'::I��. �?�'.�: �:.�.t.���.�: :  :H:� �i�� h���t.C ... �p::[��anf�r · couiieWiliig; . 'it:" Vi: 471.548 Rall;s%.�����. ��S���I.��: . �.��������� .�. �.����: 471.583 Bell. E. D. Rockwell . . . . . . . . . . . . . . . . . . . . . . . . . .  ,471.982. 471.983 Hixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471,860 Railway track wrench. ratchet. Wever & Blount .. 471,765 
�r.i;fI�¥.'6;B�ie�����: : : : : : : : : : ::: : :: : ::: : : :4ri.62i: m:�l R��!�J:��\:;, f..;.g:.lgie . . . . . . . . . . . . . . . . . . . . . . . .  471,537 I:�ejn:e:.:.:a.r,���:;g machines. finger bar for. Bicycle. S. Vale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.005 Fuel. storage tank for liquid. C. A. King . . . . . . . . . . .  471.615 'l'ydOn & Stacy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471,560 Bicycle brake. W. T. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . 471,845 Furnace. See Boiler furnace. Hot air furnace. Recorder. See Time recorder. Bicycle h .. ndle. F. E. Youngs . . . . . . . . . . . . . . . . . . . . . . . .  471,932 Ventilating furnace. Reel. See Paper reel. Bicycle, saddle, O. Hanson . . . . • . . • . . . • . . . . . • • . . . . . . .  471,744 Furnace door and boiler front, J. Fea . . . . . . . . . . . . . .  471,667 Refrigerator, Burnham & Meyers . • . . . . . . • . . . . . . . . •  471,944-Bicycle. seat. Steers & Hunt . . . . . . . . . . . . . . . . . . . . . . . .  471.908 Galvanic battery. W. Burnley . . . . . . . . . . . . . . . . . . . . . . .  471,945 Register. See Hot air register. 
�ir.de§e!e:,.fd'[:gi.G. A. Piper . . . . . . . . . . . . . . . . . . . . .  471.803 g�:. a�p�afu��ti: ii: ·Niciioi.: '::.:: .. ::: .:.: : .:. :: : : : :  m:� �:Fn���;oJ.e:.1t� B�:'ii'.��. �����a.t��: . . . . . . . . . . .  472.01 �l�':,��' s3:��'i;:;gh' �t�:��ment for. W.IH. Boyle 471 .939 g::.n�U%���f· tei�in�����: :: : · : : :: : : : : : : : : : :  ::: : : : :  m:�� Ridllr:irlb�\v;,���g����U!���W"r:��o��.�i����� 471.852 Blotter. Betts & Herbert . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  471,531 Gas burner safety attachment. G. L. Thunen .. . . . .  471.914 Rod joint and bearing. connecting. M. A. Clen-�ft!��. f"e·\v":iN��ie,:· · · · · · · " """" · · " · · · · · · ·  471.926 g::.p����,!�� r�f':���o���.:r��icdr �:[:�. J: 471.657 Rotf:.�· iiee·Lan<i:roiier: · · · · · · · · · · · . . . . . . . . . . . . . . . . . .  471.953 Boiler furnace. M. A. Foster . . . . . . . . . . . . . . . . . . . . . . . .  471.966 Leede . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  471.671 Rolling machine. metal. F. W. Wood . . . . . . . . . . . . . . .  471.727 Boiler furnace. J. Leede . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.673 G .. te. See Bridge gate. Safety gate. Roofer's bending tool. W. L. & H. Heberling . . . . . .  471.637 BOlii��·s .s.��.�����.��:.� . ����.�� .  ��� .���:.�'.�: 471.827 g:t�: ¥.·lt��:�: : : : :  : : : :  : : : :  : : : :  : : : : : : : : : : : : : : : :  : : : : : :  m.:� 1��a!;;3�f��:: :rJ,?:;�'ii: j: ·X: Sheltou·. : : .:::::.: : :  m:� 
�gg�htnJrn:':.'::��·lii,,; J: Vi: <5iark::::::::::::.: : : : :  !g:im g�rJ'��P.:er.S:�c�I:;,���!:nf�ra\':,'parating. J. B. :�knf..:fJ'n��tJ."iI�s�:��.�� .�I���: .�: .�: .�r�s�:: : m:�� 
�gg�. ��ff�fSt;;t0fn:�sb�tgt. J�h�·. �����.�: : m:�� Freeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.731 Saddle. gig. L. Duff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  471.634 

Bottle stoprr. E. Wetterllnus . . . . . . . . . . . . . . . . . . . . . . .  471.746 g�:����':e'tlig3 gf�J'd�v;'�e 1o��li�n:M: Row� 471.725 �:if��e'iI':!':: �;,�ctm�·lAfil":i�:�.�·:::::::::::. : : : :  �R� 
��:Ckei�e se�l��a"iold\���:er.°x, Grar�i:iiniier; C: "A.: 'X: Raiiil· .::::::::::::::::::: : : : : :  !n:� �::g.f:��'iI�';: �: �.�':.�'!i:::::::: .:::::::::: . . : .. . :: : :  m:� Brake. See Air hrake. Bicycle brake. Car Grain elevating and measuring machine. S. P. Saw setting machine. J. B. Ivey . . . . . . . . . . . . . . . . . . . .  471.641 brake. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !4171.1965 Saw. tree felling. G. E. Desmond . . . . . . . . . . . . . . . . . . . .  471,810 Brake shoe. M. A. Penney . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.891 g�:l�.o':e�Y;';.li'::"��Yh�W�: . ��I.�: : : : : : :  : .. :: '. : : :  : : :  47 ��:�m ���:t�o�n��i�;l'J.· i: �g�������.::. m:� l::i�� ���h�n�::l.iW�ke ... d::::::::::::::::::::::: : :  tiU�? Grater. E. J. Blueber. . .  . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . .  Scraper. road. C. A. McAlpine . . . . . . . . . . . . . . . . . . . . . . .  471.� Bricks, process of and composition for manufac.. Guest call, automatic, W. H. Perry. . . . . . . . . . .  . • . . . .  , Screen. See Door or window screen. turing sand. E. H. Lewis . . . . . . . . . . . . . . . . . . . . . . . . .  471.844 Gum moistener. A. Gartner . . . . . . . . . . . . . . . . . . . . . . . . .  472.017 Seat. See Bicycle se .. t. 
l�ar,:\���N'.�t�lk"�.��:: : : : : : : : : : : : : : : : : : : : : : : : : ·. :  !�:� Gm:n;��.���.t.i�. ������'. � .. �: .� . .  �: . �' . .  �r��: 471.782 �����a���f�:rKe�<il!: f.iY�1r�ii:: : : :: : : : :m:�: m:� 
��:g!�e,;.��'1'fJ'e 'rorHth�a�nrifaCtiire· ·of; · G: ,1'01.006 ����c��eB1c�i�\��ie�r�'!:��fii.md1�·783. 471,784 �g:�1 �����'\v�'Y.bl':,'li.;'sot,;�.I���::::::::::::::.: : : : :  m:� Shaw et "I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.709 Hanger. See Eaves trough hanger. Shearing machine. hydraulic. E. W. Naylor . . . . . . . .  471.324 BU'8�ror �:� ����...,.V"P:yb�":.bon burner. �:.':;'�:. �.'iJ�·J;,g:i���I.�: ':. :: : : : . : '. : .::. : :  ':. :'.: '.: : : : :  tRm �gf��I���:r�rli�: :'°i'I�"����n :  : : : : : : : : : :  : : : :':.: : : : :  in:3n 
R�ng::t.�ieS.:li'er;:M: ·CiirmodY: : : : : : : : : : : : : : :  : : : : : :  m:� ��::l��.h;,�e��t.'1't�O�d������::::::::: : : :  :Rm �glrty�d'�rn:i.l� .. �.���i.��.' .�.i�.k .�. ��?�� .. .. .. :.:: : : : : tn:m Caliperlng machine. automatic. P. Kammerer . . . . .  471.557 Harvester. corn. J. W. Parker . . . . . . . . . . . . . . . . . . . . . . .  471.889 Sight feed lubricator. W. S. Ashton . . . . . . . . . . . . . . . .  471.934 

8���: •• �::���!O&���"s�����ey . . . . . . . . . . . . . .  471. 715 �:� ����?h��.:::���W: �·a�n��I.�: : : : : : : : : : :  : :: : : : : fn:� �i�:I' tr���!�U�� :���::n. H. A. Chase . . . . . . . . . .  471.53c1 C .. n. See Tin can. Head rest for beds. C. V. Reeves . . . . . . . . . . . . . . .. . . . .  471.895 Slate for the blind. E. Sthreshley . . . . . . . . . . . . . . . . . . .  cll1.653 Can. W. H. Atkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.528 Heater. See Vehicle heater. Slate frame. H. S. Semmel. . . . . . . . . . . . . . . . . . . . . . . . . . .  471.902 Can opener. A. B. Schofield . . . . . . . . . . . . . . . . . . .• . . . . . .  471,776 Heater and shade. combined. F. Busch . . . . . . . . . . . .  471.7cl2 Sled and roller coa.ter. combined. F. W. Horst-can-M'rri'nn,,"ii:��.��I.���::� . .  t.���: .��.������: .�:�: 471.562 �r::����fr�:g:u�:.':-:. �.���:: : : : : : : : : : : : : : : : : : : : :n:Zs'1 sm���t:,:>U�ie,:; E: ·j: ·H .. dioCk:::::::::::::::: : : : : !H:�� 
8:�:H:.��:�Il'i�:�o;· �.;!����. ·oi-ii8iri"iiiiiili; 471.992 �gl��::g /l!,�c��:ia'h��:'lfgld':,r: · Eyei:iass iiold� 471.955 �:a�k:���t����j,�:t�g�J���'b�·.::: ::: :: : : : : : : : m:� c. Forster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 471.991 er. Pen holder. Pipe holder. Snatch block. A. Uren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 471.755 Car brake. W. B. Flinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.635 �g�:�. We�Wt!�lggo�r �'li'r::ir�;, io�'�y· · · ·  471.569 �oprfe.���:��.r���� •. ':::. �: ?���t:::::::::::::.: : : :  m:668 8: ���rin':,i��'R.x�n�·. �.�:�� ':::::::::. :: .. :: ':::.: : : m:3a h 471 � Car coupling. G. W. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . 471.853 �g�e����li�g�F.aW���ght::::::::::::::::4ii.66i: tR� ��:��n!. ':fi::ell:}���s.'!���r�i�·f�;'".r,'i.�iiring; • I 

Car coupling. W. McConway . . . . . . . . . . . . . . . . . . . . . . . . .  471.881 Hot air furnace. A. Brake . . . . . . . . . . . . . . . . . . . . . . . . . . . . 471.664 J. McKlnless . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 471.707 Car coupling. C. A. Pooley . . . . . . . . . . . . . . . . . . . . . . . . . . . 471,588 Hot air register. J. W Collins . . . . . . . . . . . . . . . . . . . . . . .  471.681 Spout. pouring. E. R. DeveraU . . . . . . . . . . . . . . . . . . . . . .  471.981 Car coupling. J. W. Stout . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.910 Hydrocarbon hurner. H. T. Russell . . . . . . . . . . . . . . . .  471.721 Spring motor. A. S. Parker . . . . . . . . . . . . . . . . . . . . . . . . . .  {71.888 Car coupling. F. L. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.702 Ice making machine, D. L. Holden . . . . . . . . . . . . .. . . . .  471.684 Square. bevel. G. R. Richardson . . . . . . . . . . . . . . . . . . . .  471.8!17 Car coupling. Young & Moskowitz . . . . . . . . . . . . . . . . . .  471,7S9 Indicator. See StatlOn indicator. Stallion shield. Palmer & Daniel . .  . . . . . . . . . . . . . . . . . .  471.567 

8:� ����h'!:i:. ��t�:tr�.' .':-:. �'. �I.�I.�� .. : : :  .. : : : : : : : :  In:� 1��!:t,:'iZ;?::I�t�r. <£�a�r;euiiie: : : :  : : : : : : : : : : : : : :  m:� St��l r8�'f�i.i��. ������.t.i��. ��.�����'. ��.�����.�: 471.614 Car :�t.i'tl!"r,er.r.���.'.���.� ���.�� . ��� .���I.���: 471.669 Insulated electric conductor. J. B. Willlam�h.587. 471.588 . �t::if���1.w��f�:'e-w.. r'i.fa�ra�(t:::.:·:::::::.��·��: m:�� Car, passenger. C. L. Pullman . . . . . . . . . . . . . . . . . . . . . . .  471.761 Iron. See Corner iron. l Stay. garment. H. w. Geer . . . . . . . . . . . . . . . . . . . . . . . . . .  471.607 Car ventilato
.
r. J. Martin . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  471.649 1 Iron or steel. determining the temper of. C. A. Steam engine. W. A. Pitt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.804 Cars. running gear for street. S. Robertson . . . . . . . .  472.001 

I 
Caspersson' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.809 Steering apparatus. C. H. Richardson . . . . . . . . . . . . . .  471.570 Cl1r�l .... fety attacbment for cahle or electric, A. Jar fastener ... G. B. Valentine . . . . . . . . . . . . . . . . . . . . . . . . '71.917 Stereotype forms, machine for trimming seg- .,., M1 ,QAYJUW. " " " " " " " " " " " " " , t . "  • • • •  , • •  , , " " '7J.,7CJO JOlllt. See Jl.i1ectrlc wire Jolut. Hod. jOint. . meut8J. cyl1n4ncal, J. J. ClauaQ. " • • •  , • • •  , • •• • •  , .  " oIfW+ 
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J titufifit �mtricau. 
Stopper. See Bottle stopper. 
Stoves, fireback for. Hatfield & Bennett . . . . . . . . . . .  471,M7 
Strap. See Sh .. wl .trap. 
Street sweeper. Jone. & Gillies . . . . . . . . . . . . . . . . . . . . .  471,642 
����.rr���';;cf.;t�i�l�.'i}�iciicOOk: : : : : : : : : : : :: : : : : �H:t� Sulky. J. V. Upington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471 916 
�:lr.,'t.O·S��rI�f.!�r�c ·switch:· · · · . .  · . . . . . . . . . . . . . . ' " 471;700 
Switch .ignal torpedo. F. C. Lelmbert et al . . . . . . . . 471.900 
Syringe and .peculum. combined. A.. • E. Magorl . . . 471.647 Table. See Combination table. Extension 

table. Table. J. H. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.676 Tank. See Flu.hing tank. 
�:re:rc;�: p�e�a��t��·pport fo':: :E: 'X: S'treeter: !H:� 
��l�g����· Iti�h��:t."J. iii: iiiii. : :  : : : : : : :  : : : :  : : : : :  t+E� 
��l:f�o":e� �.cffri��h������. � .��.��:�: : : : .' .' ::.: : : :  �H:� 
�:�����W.vb��y�·.���:���: : : : : : : : : : : : : : : : : : : : :  1H:Sll Tentering machine •• • procket wheel for. D. Bab-
Tbe�ri:�mi;te': · .. ttaciimeni 'for' ovens.·x.:.8: siiick� 471.529 
Thlt'�oniiiiiig; '0: ' oj;: weicii::::::::::::::::::::::. : .. .. !�.� 
�:��e�e"ea�:i'!!ii!' ����e�rl. . . . . . . . . . . . . . . . . . . . .  471,876 
Tlle., manuf .. cture of. H. 'l{aggaley . . . . . . . . . . . . . . . .  471,740 Time recorder, workman'a, Johnston & Egan.. 471 733 Tin can. W. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . .  471;736 Tire for bicycle •• rubber E. R. De Wolfe . . . . . .  : . : :  471.813 Tire heating apparatus, :r. Harri . . . . . . . . . . . . . . . . . . . .  471,704 Tire., heater.for cementing rUbberiJ. Parkln.on. 471,802 Tobacco cuttmg device. plug, T. HI 1. . . . . . . . . . . . . . . 471.859 Tobacco stick or hanger, J. H. Cain . . . . . . . . . . . . . . . . .  471.532 Torpedo placer .... L. Sennett . . . . . . . . . . . . . . . . . . . . . . . . . .  471.984 Toy cannon. J. H. Kibler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.558 :g:�� c�"e�l�:.I:S'f..:t� •• Dowd & Long . . . . . . . . . .  471.814 

��'J:��. t;':F:!�I::o " 'Ii: ' "  
. . . . . . . . . . . . . . . . . . . . . . .  471,770 Trousers .tretcher and11fianger. G. E. Hamlin . . . . .  471,858 Trousers, waistband for, L. Frank . . . . . . . . . . . . • . . . . •  471,967 Trouser •• walstband for. N. J. Schlo ... . . . . . . . . . . . . .  471.830 Truck. car, S. D. King . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  471.644 Truck. car. J. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471,912 Truck. hou.e moving, J. C. Bre •• ler et al . . . . . . . . . . . 471,598 Trunk. H. W. Rountree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471,899 Trunk, convertible, J. Dwyer . . . . . . . . . . . . . . . . . . .• . . . .  471,768 Tube expanderi O. Pagan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.678 Tubes or rods, 001 for raising casing, W. Rich-ards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.896 Tug, .haft. S. H. Haa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 471.818 Typewriting machine. L. F. Clark . . . . . . . . . . . . . . . . . .  471.785 TYpewriting machine. E. F. E.tes . . . . . . . . . . . . . . . . . .  471,964 Typewriting machine. W. P. Kidder . . . . . . . .  471.794. 471,795 TYpewriting machine. G. B. Webb . . . . . . . . . . . . . . . . . .  471;710 Typewriting machine attachment. G. F. Loar . . . . .  471,872 TYIl:'��!i�� . .  ��i.�� . . ���.������: . �: .�: .����� 471.832 

;:f���M:�li:Me�t�.;:an�'b'j��ii:s: 'M:: Vaii� 471.865 
Val�:i�miiOiinit' engiiie: :A: ' i:: chu':cii::: : . : : : : : : :  1+E� �:l�: r,;�����.�:'e�!!��ted; 'x.: :A:·N.miiey Nl:m Valve for gas compressors, P. Dieter . . . • . . . . . . . . . . .  471,787 Vagor burner, C. V. Be.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.596 Ve icle heater. A. E. J one . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.866 Vehicle wheel. Arbtin & Anderson . . . . . . . . . . . . . . . . .  471.933 Vehicle wheel. Demp�ey & Folk . . . . . . . . . . . . . . . . . . . .  471,960 Vehicle wheel. G. G. Ward . . . . . . . . . . . . . . . . . . . . . . . . . .  471.781 Velocipede, E. G. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471;798 VelOcipede, ice. I. Dart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471,959 Velocipede pedal. '1', A. W .. t..on . . . . . . . . . . . . . . . . . . . .  471,921 l�J'lE:�� ��g��eP�':�8:.ug(!iii�';';'iu;'ied· dev'ice 

471,685 
for. Bacon & Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  471.712 Veneer. ornamental wood, N. A. Hull. . . .  , . . . . . . . .  471.552 l:�m:���� f�!::"c":r �;'�ttf�';,"l.· · " · ·  , . . . . . . . . . . . . .  471,701 Vise. pipe, A. W. Ca.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,010 Wagon body hol.t. J. W. 'landy . . . . . . . . . . . . . . . . . . . . .  471,900 Wall paper hanging machine, E. M. Graham . . . . . .  471,636 Wall paper pasting machine, E. H. Danforth .. . . . .  471.958 Wash boiler. C. C. P. Nourse . . . . . . . . . . . . . . . . . . . . . . . .  171,565 Washing, machine, 1". Foster . . . . . . . . . . . . . . . . . . . . • . . .  4-71,541 Washing machine. Hornby & Lent . . . . . . . . . . . . . . . . .  471.862 

'3lItbverfisements. 
Inside Page, each insertion • •  "Ii cents a line 
Back Palle, eaclt insertion - - _ - $1.00 R line 
The above are charge. per agate line-.. bout eight words per line. This notice shows the width of the line, and is set in agate type. Engravings may head advertisements at the same rate per agate line, by measurement, as- the letter press. Advertisements must be received . at PublicatIOn Office as early as Thursday morning to appear in the following week's issue. 

A D A M A N  T WA L L P L AS T E  R 
BEST PLASTERING llIA'l'EltIAL I"NOWN. No experiment. It. success ha. been phenomenal. Thirty factorle. in this and other countries. ADAillANT MFG. CO., S\,RACUSI>, N. Y. 

Patent Foot Power Mach 
Complete Outfits. 

Wood or Metal workers without steam power. can successfully compete with the large shops, by usin� our New 
LA BOlt SAVING ilIachinery, latest and most improved for practical shop use, also for Industrial Schools, Home Training. etc. Catalo�ue free. 

S e n eca Fa l ls Mf2. Co. 
695 Water Street. Seneca Fall., N. Y. 

T A C MA Itt) H 1st to OCTOBER 1 st. Sale. of a patented specialty over • • • two millions. Manufactured on roy .. al¥iI:tnv1i'll��'A":li�M,;\ ADVERTISING CO ., COSHOCTON, O. 

FO�a�ri��SJ-:JI�J'ieb�J�?t1f�.R�p��t�Rto�l{b! 
pa.t 10 years by the Syenite Granite Co� of this State. 
will be leased for ten years from June 1utb, 1892. They 
are the largest and finest quarries in the \Vest, con-
�i��ft;�11��-���:tn 6:8df�:�,it����::�f���liJI::� 
etc., in the country. Sealed proposals will be received 
and opened at noon. on June 1st next, for a ten year 
lease of the property. '.rhis Company reserves the 
right to reject .. ny and .. n bids. You are cordially in-
vi\l:8�o :<3ff:&Ji,tt:l'J'6'8�Way Building. St. Lonis. Mo. 

THE GIBBS PATENT 
D tIS'l' PROTECTOR. 

For protecting the nose and mouth from Inhalation. of dust of every character. Invaluable in mills and factories. P e r  f e c t protection with perfect ventilation. Dust inhaled Into the nose and lungs results in Ca.tarrh and Consumption, Nickel plated protector .ent po.tpaid on receipt of ,1. 
Gibbs Respirator Co.! 

36 S. La Salle St .• Chicago. 
W ANTE D.-A good second-hand band re·.aw. to 
ca.h. l�,J�:-�"E�JWi� �11"JJt�iM1N"�o':��"a!g� ington, Warren County, N. J. 

WOOD WOR K I N G  MAC H I N ERY 
For Veneer, Fru�ta�3t�katf:o:��:!��i-n'in��actories. I. E. Merritt Machinery Co .. Lockport, N. Y. 

ESTABLISHED 1 850. 

llEFIANGE MAGHINE WORKS 
DEFIANOE, OIDO, U. S. A., 

llUILDERS OF 
H U B ,  SPOKE ,  W H E EL, B E N D I Ng, 

WAGON AND CARRIAGE MACH I N ERY. 

No. 1. HEAVY HUB BORING MACHINE. 

Chucks The NATIONAL. 
INDEPENDENT. 
UNIVERSAL. 
COMBINATION. 

Stronge.t. Easie.t to change. Be.t Flni.h. Rever. sible Jaws (patented) giving 5 change. including every possible desired position. NEW CATALOGUE. lllu.trated, sent free. Liberal dl.-
�;:::t�ar.r2lti."J'�PM"r'::: c���Mt Vernon, N. Y. 

NOISELESS 
R OTARY FANS. 

The.e fan. can be fastened to ceilln�. and driven by 
: rfJ���u�el w�f:�tlII���� Steam Engine, or other power. By changing angle of blades amount of air can be regulated. Two or more fans can be connected ou ceiling. The Backus Patent Fans are noiseless, and found invaluable in meat, markets, restaurants, dining rooms, bakeries, hotel., etc. They will keep 
l�� Gl:i.e W�iear� !��� ciaJ circular to 

Backus Water Motor Co.,  Newark, N. J . ,  U.S.A.  

I R O N  TAN KS C H EA P .  �ot;°�e����� b'S� paclty 900 gal.. Ru.t proof. Co.t $350. W'1ll not refuse any reasonable offer. Address 
G. W. l:»resbt'ey, Palmer's Theatre, New York. 

E L E C T R I C  P OW E R A P P A R A T U S, 

THE WORLD'S 0 GUNNING 
MAGAZINE OF OAMPING 

SPORT AND U FISHING 
PASTIME KENNEL 

THE ONLY T OYOLING 
ILLUSTRATED ATHLETICS 

MAGAZINE I DRIVING 
OF ITS KIND RIDING 

STORIES OF R YAOHTING 
OANOEING 

TRAVEL AND G BOATING 
ADVENTURE LAWN TENNIS 
And all Winter and Summer SPOl'tS. 

TERMS S S3.00 YEARLY. 21i CENTS PER COPY. 
1 Send jar specimen copy. mentioning this pape'1' 

THE OUTING COM PAN'J,  " lTD. ,"  
2 3 9  FIFTH AVENUE, 

N"EVT YORK. 
HAVE YOU READ �perirnental 

�. ? �ClenCe . 
This new book. by Geo. M. Hopkins, is just what 

you need to g i ve you a good general knowledge of 
Physical Science. No one having the spirit of the 
times can afIord to be without the kind of scien, 
tific information contained in this book. It is not 
only instructive, but entertaining. 

Water conduct against tires • •  afety. N. Simin . . . . .  471.699 Water wheel. J. H. Choate, Jr . . . . . . . . . . . . . . . . . . . . . .  471,951 
�&�e��IM:: ;rlt:��:el?C�e�CI.!":�:iJ�· Water 471,500 

FOR EVERY VARIETY OF MEOHANICAL WORK. 

wheel. Wheel, Ames to Herrmann . . . . . . . . . . . . . . . . . . . . . . . . . .  171.711 SAFE, SURE, RELIABLE. 
Whettlllg and .harpening the cutting edge. of ESTIMATES FURNISHED. SI<:ND FOR CATALOGUES. 
WbTgr.,���I3'. "J�M����[::'� ���: �: �����:.'.' .' : : : �H:� Whl1lletree hook, G. Carlson . . . . . . . . . . . . . . . . . . . . . . . .  471,949 Whip lock and socket. combined. H, J. Saxton . . . . 471.852 
Whip .ocket ... B. M. Johnson . . . . . . . . . . . . . . . . . . . . . . . .  471.555 WlndOWbG. ti. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.729 

T H O M SO N - H O U ST O N  M OT O R  CO.,  
620 ATLANTIC AVENUE, BOSTON, MASS. 

Over 700 pages : 680 fine cuts ; substantially atld 
beautifully bound. Price by mail, $4.00. 

prSend for illustrated circular. 

Wire tlg tener, W. D. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . .  471.551 
���� c=c:s �!t�� . .  oi ' iin;i · appiimiiis · for 

471.909 graining. J. Shannon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471,!lffi 
;:���l.�g t".:';R�i:';y'ri�ko�encli: · · . . . . . . . . . . . .  471,927 

��:��; �.��Gf�gt;r : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  m:� Wringer. :Jee Clothe. wringer. Writing. device for holding and guiding the fin. 
Ya��� t!�c�n�·f��llfrint.iiig: ·Marchetti· &;.  Cross': 

471,556 
Ye�:l. · .. pji,i�iit·ui .. 'io�' 'and 

. metliod' of ·separ .. ting 
471.561 

Yea���.��.:'r';lerg �nJ'��;�ng: G: ·Soboiii .. : :: . : : : !�;m Yolle neck, J. F. Kellogg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471.643 

TRADE MARKS. 

1¥E.1:l't :,��?d�.BJ��oiilyn·s·liieid·CO: : : : : : : : : : : : : : : : :  �:�U Ba.l<lng powder. Thomson & Taylor Spice Com· 
Belfi':.'i fo':' maciiliiery: ieatlie.:· C: A: . sciIiiereii & 20,900 
BitPe�S: '0: ·Kruedeii;';;'ii::::::�:::::::::::::::::: : ·. : : : :  �;� Bitters. peach. H. Kiss. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,899 Bitter •• • tomach. A. H. F. Gollatz. . . . . . . . . .  . .  . . . .  . . .  20.897 Books ot fiction, history, biography, travels, and poetry. Butler Brother . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.004 
8�v::: �.fv�z,n;0: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �� Collar. and cuJf •• w .. terproof. Arlilll!ton Collar and 
con��8,�'::l'rlor" 'cough's 

. .  iitiit" . ooids: " Siiiitli 20.001 
Brother.. . .  . .  . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  20.907 Extract. for food. fiavoring. Thom.on & Taylor Spice Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.917 Gold and silver plated fiat and table wat:e and jewelry. W. B. Kerr & Co . . . . . . . . . . . . . . . . . . . . . . . . .  20.912 Ho.iery. J. Smedley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.906 Insulated wires, insulated electriC cables, and in
sulating material. Indiana Rnbber and Insulat-ed Wire Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.916 Medicine for cou�hs, bronchitis, asthma, and like diseases, J. G.'Laviolette . . . . . . . . . . . . . . . . . . . . . . . . . .  20,910 Neckla,ces made of medicinal substances, to be w�rn by infants, F. Kom . . . . . . . . . . . . . . . . . . . . . . . . . .  20,893 Paste,_dry, Diamond Paste Company . . . . . . . . . . . . .• . .  20,005 Pianos. D. H. Baldwin &; Co . . . . . . . . . . . . . . . . . . . . . . . . . .  20,900 Plushe •• L. C. Cha.e & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 896 Remedy for rheumati.m. IIqUid1 Hafertepen Bro •• 20;003 Spices. ground Thom.on & Tay or Spice Company 20.918 Varni.hes. G. t. Wood & Son . . . . . . . . . . . . . . . . . . . . . . . .  20,919 

DESIGNS. 

S hepard's New $60 Screw· Cutting Foot Lathe 
� Foot Bnd Power Lathes, Drill 
� Presses, Scro]1 Saw A t t a c h -
'1""'1 ments, Chucks. Mandrels, Twist 
• DI��:h!!O�� ��!y.er8L�\�es on j payment. 
;; fo�

eX�!�!u�:t�:ol�t1��n�utfits 

-: Addre •• H.iJ'j;;:.rEPARD. 
cO 141 West �d ·Street. 1;11 Cincinnati, Ohio. 

FR ET SAW or 
B R ACKET WOODS 

P laned Ready for Use. Books of Design. 
PI"" Send stamp for catalogue. 

CAB I N E T W O O DS A N D  V E N E E R S. 
THE E. D. ALBRO CO., 

Eastern Brallch, 800 Lewis St., New York, U .  S .  A. 
H. T. Bartlett. llIg·r. F. W. Honerkamp. Ass't lligr. 

Mill •• Cincinnati, Ohio. 

R I FE'S AUTOMATIC 
HYDRAULIC ENG IN E OR RAM 

SUPPLYING WATER FOR Irrigation, Small frowns, Railroad Tanks F .. ctorle •• Ste .. m Mlll.a Dairies. Country ReSidences, Stock Yar St etc. A utornatic, Efficient, ll,uralJle, and !I:! ..... __ lnexpe.nsive. Send for fully ilIu •. catalogue. lOr See illustrated notice 
in Sci. Am •• p. 5, JulV 5. '00. 
Rife's lIydrallltc Engille 
Mfjf. Co. , Uo .. noke, Va. 

Bath tub. E. Seyler. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.436 Improved Screw Cutting LATHES Gas retortsimouthp,ece for. C. L. Rowland . . . . . . . .  21 435 Hammock • • E. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21;434 1 F t d P Insulator bracke!. C. Wirt . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 439 . 00 an ower. 
Lamp fount, W. u . . Homan . . . . . . . . . . . . . . . . . . . . . . . . . . .  21;429 Drill Presses, 8hapers. Band, Circular. and Scroll Saws. Metal, orn8Dlent .. tlOn of, J. J. Sweeney . . . . . . . . . . . . .  21.487 1 Machinists' Tools and Supplies. L .. thes on trial. ���l::.����h,.'#-� �"e'iler::::::::::::::::::::::�·.'!�: il:t� pr Catalogue mailed on application. 

Spoon. etc.,. C. C. Wientge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,441 S:RBASTIAN LATHE COMPANY, 

���;�: l!.,:�.n�: �.�o!,'t:����: : : : : : : : : : : : : : : : : : : : .'.:: : iH#l 1 44-46 Central Ave., C i ncinnati, O. 
Toy gun. E. R. Ives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21'431 Type, font of printing, H. Ihlenbul1l . . . . . . . . . . . . . . . . 21'430 The ·Sebast·lan May Co Water closet .eat and back, H. Sievert . . . . . . . . . . .. . .  2i.as • •  Wick tube and burner plate. W. H. Cleme .. . . . . . . . .  21.442 I d S ·  C t I 

A priuted copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print, Issued since 1863, will be furnished from this 01llce for 
25 cents. In ordering please state the name and number of the p .. tent desired, and remit to Munn & Co .• 361 BroadwaY, New York. 

(�RnRdian pat·entM may now be obtained. by the inventore·for any of the inventions named in the foregoing list, provided they are simple, at· a co.t of '40 each. 
If complicated the cost will be .. little more. For full 
���&h��= :!=UI�:a:!':�� Ne .... 

mprove crew u t ng 

�:���LATHES 
Drill Presses, Uhucks, Drills, DOllS. and Machin ist,,' and Amateurs' Outfit.. Lathes on trial. Cataloa-uee mailed on -application. 16:i to 16" Highland A 

SII)NEY. OH IO.  

ICE-HOUSE A N D  COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four engravings. Contained in SCIENTIFIC AMERICAN. SupPLEMENT. li9. Price 10 cent •• To be had at this 01llce and of all newsdealers. 

1200 BICYCLES 
in stool<. New and oeoon:l· 

hand. . Ca!h or time. 
• W. G U M P & CO. DAYTO N . O H I O. 

Send for list. AGENTS WANTED. 
BICYCLES. GUIISud TYPE .... RITERS TJ.Ji:EII III EXCKJ..II&. 

AMERICAN 

STE V E N S  PATE NT 
RELIABLE DIVI DER. No. 60 
Forged from heavy stock. Operated with a rl�ht and left hand .crew. Made with two tension screws, removing any back lash. 

:i inches, price per pair . . . . . . . . . . . . 51 .60 
Ideal and Lead.er Spring Caliper. and Divi. 

���
s
Ff�:�a��t����, 9r��f:.e, Depth Gauges, 
JT Illustrated cat.alogue free to all. 

j!: O�;ro�V�SchlcI,}:!� F�I •• T:a�s� CO., 

M U N N  & CO., Publ ishers, 
Office of the SCI E N T I FIC A M E R I CAN, 

361 BROAD WAY, NEW YORK. 

M i ni ng and E lectrical 
E1V<3rX1V E:E:Et., 

.A.l.:fred. G-'U.:1l.l.a'U.:D1e 
ELECTRICAL .AND MINING • 

M ach i n ery a S pecia l ty. 
E lect ric L a m ps for M i n e rs. 

Room 1107. Owings Building. 
2 1 15  DEARBORN STREET, CHICACO. 

Ask for Guillaume's Revolving Dryer. 

ASTRONOMER'S WORK IN A MO· 
dern Observatory.-By Dr. David Gill. A very interesting paper by the astronomer at the Cape of Good Hope observatory, giving the routine of tbe modern astronomer's work. and the results obtained throujlh recent processes of investigation. Contained in SCIBNTIFIC AMERICAN SUPPLEMENT, No. 833. Price 10 cent •• To be had at this office and from all newsdealers. IJ]WOl'lDEN T'A1.rKS rOR R A I L R O A D S  

v �, �ATER wo�� 
L,o\�GEWA"ER TA NK • M I LL S , F"ARMS & c  

pL.AN S &.�/ A S P EcIALTY. S c o�PL (�CK (II: 
SPEC I F I CATIONS F URNiSHED W EC'l'.ERB5" LU MBER 
rOR r O U N D ATIONS 8tTOW ERS • ALDWELL & C2 

N °  2 1 7  E M A I N  ST. L O U I S V I L L E  Ky 

Van ))uzen' ... Pat. l�oo8e Puney Oller HAS Rig-hest Indorsements, Enviable Reputation, SCientific Pedigree. 
A two years' test by conservative manufacturers of national reputation has shown it to be the only per. 

�e;!. Lp�il;;;�t��r�o�e��g�a��lle���� for our " Catalogue Number 5!"):' VAN DUZEN & 111FT, CincinnatI, O 

B U I L D E R S  O F  H I C H  C R A D E  B OATS. 

� �  ����=� = -- -- -- : 

We Build Everything, from a Canoe to a Steam Vacht. 
Complete Stock Oars, Sweeps and Boat Trimmings. 

We Make all Sizes Pipe Boilers and Engines. 
Cellar Row Boats from 821i upward. Vapor and SteRm Launche. frOID $300 upward. 

pr' SEND 1 0c. FO R COM PLETE CATA LOG UE. 

Speed 20 mile. an honr. DAVIS BOAT A N D  OAR CO. , D ETROIT, M ICH .• U. S. A. • P O R T E R I�O l  A U T O M A T I C  E N G I N E _______ " �I T E C 
' r E N T E R ' R A N K l  B 'J ' L D E R S OF  S Y RACU S E  N . y. L.V � E  N "  ECONOM�P£RHc:r k f' ... L AT IQN J F S P EEr �LS"'" A U T OMA""'C A N Q PLAJN SLI DE- VA • •  .. s 

A B S E N C  E OF ALL P A R T S  S 
__ R E O U  I R I �J C:: � ,, "= C  ' :: l\j T  A '- r E N T  

© 1892 SCIENTIFIC AMERICAN, INC.



J (ieutifi( jmeti(lu. 

E�war�:' Work: on the �team Engine THE INT��������!!;. fus,!��OP lEDIA 
a��h;r!ct

l
i��?;

i
��t¥t l!:!�;:s �

n
tti�'t:l�st��l

e
��:l 

. 

Approved Marine Practice. For the Use of Marine En- '1IJ-.IlIJIlRIII"B gineers and Students. By Emory Edwards. Marine En- III gineer. Illustrated by 85 engravings. 12mo. 435 i!1.'ifo 
Edwards' 600 Examination Questions ... nd 

Answer"" for Eng-ill eers and J4"iremen (Station
ary and Marine) who desire to obtain a U. S. Govern-
:::

e
;�cIJe�t"J�kLig�::'�1;'a�Jie�

m
rM :"�ii:':�: .��f�;g 

The A mf"')'icnn �tellin Engil1eel'. Theoretical 
and Practical i with Examples of the Latest and Most 
Approved American Practice in the Design and Con
struction of Steam Engines and Boilers of Every De-
��\f;���an�O§tt,!'Je�l':: 
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lustrated by 77 engravings. 12mo. 419 pages . . . . . .  $�. 1) 0  
IHodern A lnerican l\ll1ri ne  Entlines. Boilers. 

n u d  �cre,v Propel l ers. Their Design and Con ... 
struction. Showing the Present Practice of the most 
Eminent Engineers anc Marine Engine Builders in the 
United Stlltes. By Emory Edwards. Illustrated by 30 
large and elaborate plates. 4to . . . . . . . . . . . . . . . . . . . . $ .1 . 0 0  

'111 . .. Pracr ical �tenlll ":IIa:ineers' Guide 1n the 
De�ign, Construction, and Management of American 
Stationary, Portable, and Steam Fire Engines, Steam 
Pumps. Boilers, Injectors

! Governors, Indicators, Pis-
t?�Su��
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engines. Fifth edition, thoroughly reVised, with much 
new matter. 12mo, 414 pages . . . . . . . . . . . . . . . . . . . . . . .  $�.OO 
D::i���b�n1l:h�rlci:,�JdO�B��tei��nf
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78 engravings. l2mo. 383 pages . . . . . . . . .. . . . . . . . . . . . . ��.OO 

Ilr The above or any of our Books sent by mail, free of 
postage, at the publ'ication prices, to anJl address in the world. 

P- Hlustrated circulars, slw1ving full tables of contents i� ��l�fp�'it ��o{1:e ����kf����lz�!fhl:���:s:o anyo
n
e 

IT Our New and Revi.."Ied catalogue oj Pra,cUcal and 
Scientific Rooks, 88 pages, 8'po, as 'lvell as our other cata
logues and circulars, t he whole covering every branch oj 
Science applied to the A 'rts, sent free and free of postage to 
any one in any part oj the 'world woo 'Will furnish his ad-
dress. . 

H E N R Y CA R E Y  B A I R D  &. CO.,  

Contains Latest Census of all Countries. New State Maps made for this edition ; all Maps Re
vised to Novemberi 1 8 9 1  . New Colored Plates , thousands of Cro.8-References connectlnlf collateral 
topics ; valuable Bib tOtrraphy ; latest statistics and progress in contemporaneous History. I-olium" Geo
&rnpby, 'J'heology, BIography, Education, etc. Circulars describing special features mailed free. 

SOLD FOR CASH OR ON EASY PA YMENTS. A GENTS WANTED. 

DODD ,  MEAD & COMPANY, 753s&
B

i5rOROAoYlAY,R
N
T
EW

N
YORK. 

STE E L  TYP E FOR TYP EWR ITERS 
StenCils. Steel Stamps. Rubber and 

Metal Type Wheels, Dies, etc. 
g:n��e�a���e�y�W�::;?t�!���\c�'::: 

ufactured by speciaJ contract. 
New York Stenci lWks. ' 100 Nassau St., N .V 

T H E  PENNA. DIAMOND D R I LL & MFG.  CO. IHRDSBORO. PA • •  Builders of High Cl".s 
Steam Engines, Diamond Drills, Power and Hand 
Cranes, and General Machinery. 

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS OIL WELL SUPPLY CO. 8 1 0  'Valnut St • •  Philadelphia, PR • •  U .  S. A. 

Roper's Engineers' Handy-Book. 
The most comprehensive and best Illustrated book 

ever published in this country on the Steam-Engine ; 
Stationary, Locomotive and Marine, and the Steam-En ... t:N� J:..�::g�s, ��6 cQ���U\�n�

e
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and 167 Technical Terms i over S,(O) different subjects, 
with the questions most 1 ikely to be asked when under 
examinatiO� before being commissioned as an engineer 

���e¥r � thaevit��C::iir:�a�iie
v§��v��I.

icensed as an 
Pnce, postpaid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 3 . :i 0 .  

IT Descriptive CataloQues m.aUed free to any add,tess. 
EDWARD lUEEKS, Publisher, 

No. 1 01 2  Walnut St •• - - Philadelphia. Pa. 

TRIAL  Avoided hy nsing " Goldman'. A d_ �i�h6�t R��6!���� ��rc�����;i�f:i��� 
BALANCE Nochangeof Bookkeeping I Sent on Trial. 

TRIALS Bewa�e of Imitations ! Request InBtrnc. 
�hVo����¥��en�.�n:for ��'l:"tifca��· 

HARP E R'S 
PERIODICALS 

$4.00 

gl &: 92 WATER STREET, 
Pl ll"burgh, "a., 

Manufacturers of everything needed for 
.A.:Et.'Z':E&%.A.W "11V:IiILL& 
for either Gas, Oil, \Vater. or Mineral 

Testa. Boilers. Eng'ines. Pipe, 
Cordage, Dri l l ing Tools. etc. 
I l l ustrated catalo�ue, price 
Iiats and discount sheets 

, on req nest. 

To ::I:u."Veu."to:rs. 
an�· ���!�:��}te'r�,;u..��f}.Y'j��Nm�sllf�i��'!,'ir.:� 
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work. ¥housands of men have crude t�Ough really val
uable Ideas, which they lack mechanical training to de
velop. Novelties and patented articles manufactured I by contract. 1 S 1  Seneca "t •• Cleveland. Ohio. 

send for our speclal l'rice List Z. 
BEI,LS. BAT'l'ERIES. I'USHES. 

'V IRE. lUOTORS. 
And a full line of general 

ELECTRICAL SU PPLI ES, 
STANLEY & PATTERSON, 

Electrical HOllse Furnishings, 
32 & 34 Frankfort St •• N. Y. City. 

P U RE TEMPERED COPP E R  T H E  S AFEST M O ST DU RA6lE & EC O N O M I C A l  M ETA L EV f R OFFEREO FOR  VI, R \ G • S ME.CHAN ICAL  U S E S  H \ C H  E S T  A N n-FRICTIONAL Q IJ AlITI f S IN(j\SPENS I B l E  FOf\ ELE�TR I G A L  W O R K  EU R E K A  TE.MPERED C O PP E R  c v . N O RTH EAST PI\.  

After bei ng on the M a rket Six Yea rs 
The " A  e M  E "  Sti l l  Leads l 

Sizes One. Two. Three. and Four Horse Power. Arranged for either NATURAL GAB 
or Kerosene Oil fire, as ordered. No extra insurance requi"red on account of the oil fire. 

Send for catalogne giving tull particulars and prices. 

T� ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, N. Y. 

tl"' WA S H B U R N  
I 

, .  Guitars. Mandolins & Zither. 
_ ... in volume and quality of tone are \ the BEST IN THE WORLD. War. 

� ranted to wear in any clfmate. 
Sold by all leading dealers. Beau. 

• . .... : -.... . " tlfully lIIustrated souvenir cat-
- � . alogue with portraits of f"moU8 

• . - -i .. artists w i l l  be Mailed FREE. 
'LYON &. H EALY. C H I CACO. 

CLA.:Fl.�'S 
WOOL WASHERS, WARP DYEING AND SI ZING MACHINES, 

PATENT RUBBER COVERED SQUEEZE 
ROLI.S • POWER WRINGERS FOR HOSIERY AND 

YARN DYEING. HARPER'S MAGAZI N E, One Year 

HARPER'S WEEKLY, One Year -

HARPER'S BAZAR, One Year -

HARPER'S YOU N G  PEOPLE, One Year -

4.00 VOLNEY W. MASON & CO., DRYING AND VENTILATING FANS, WOOL Ar\D COTTON DRYERS, Etc. 
Catalogues free. 

4.00 FRICTION PULLEYS CLUTCHES ann ELEVATORS 

� Postage free to all subscribers in the 
United States. Canada, and Mexico. 

The volumes of the WEEKLY and BA
ZAR begin with the first numbers for 
January, the volumes of the YOUNG 
PEOPLE with the first number for No· 
vember, and the volumes of the MAGA
ZINE with the numbers for June and 
December of each year. 

Booksel lers and Postmasters usually 
receive SUbscriptions. Subscriptions sent 
d i rect to the publishers should be accom
pan i ed by Post Office Money Order or 
Draft. When no tiwe is specified, sub" 
scriptions will begin with the current 
Number. 

P A I N T YOUR 
R. O O P S  

WITH 
DIXON'S SILICA GRAPHITE PAINT. 

Water will run from It pure and clean. It covers double �������. o�:�JiI�
t
�:�fu�

i
�r �� �g� ��;k�

u
serid {g� circulars. Jos. DIXON CRUCIBLE CO., Jersey City, N. J. 

$ 1  0 00 to $5 0 0 0 R�htn:r,�\)rt-
• • fitable b u s l  .. 

nes!:.'o llIn.a:ic Lanterns and View8 of popular sub ... jects. Catalognes on appl i cation. Part 1 Optical, 2 
Mathematica!." 3 Meteorological, 4 Mallic Lanterns, etc. 
L. MANAS",E, SS Madison liill·eet. Chicalfo, I I I .  

C EO. P. CLA R K  
Box L. Windsor Locks, Conn. 

BA R N ES' New Friction Disk Drill. 
FO R L I G H T  W O R K. 

Has thlse Great Ad"antages: 
The speed can be instantly changed from 0 to 1600 =hb:�!d�� � 8:������t��al�:f:&��� 
smallest 01' largest drills within its range-a won· 
derful economy in time and great saving in driB breakalr6. Send for catalogue. W. F. & INO. BARNES CO., 

Ruby St. . Rockford. 

THE BEST L IME  KILN �'i�:;:teg��� pay. 
c. D. PAGE. Rochester, N. Y. 

COMPIBMfTElL 
=� argp��aape �ng; o:ee�: 
Saves 60 per cent of time. lit
sures accuracy, and relieves all 
mental strain. Why don't yon 
get one ? 

Send for circnlar. 
FELT & TARRANT MFG. CO. 

62-56 llJinois St. Chioago. 

t�i�
A
�X��i���S��O:��?g�

i
ffur�::d��t�� i��:��: 

Ing all the fame and all the material success which have been won by it. The WEEKLY is a rarely illustrated chronicle of the year's events. 'fhere is no end of pleas ... ure and profit in its pages. • . • The BAZAR is a repo ... sitory of fashion. and a gallery of some of the finest I engravings of the time. . • . The YOUNG PEOPLE is 
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r
�:g valuable, an instructive and delightful line of publications. indeeu.-N. r. Sun. 

Add ress 

HARPER & BROTH ERS,  
____________ N EW_Y�OR�� 

I NYE 8TM E NT 70 persons with $200 each can 
• secure quarter interest in a 

pntent in 70 dUferent countries. Reference given. 
Box 190. Orange City, Fla. 

HARRISON CONVEYOR ! 
Ha!3fing 6rain, Coal, Sand, Clay, TaG Bark, Cinders, Ores, Seeds,&c. 
����. I BORDEN, SELLECK & CO. , hl��'},':,rs. l Chicago, ilL 

CllUlO ID 7.APON  '� � C'E L LltLo ID u LARcQlIERS 4 1  B AR C L AY ST. L:.:.. N E W Y O R K� _6 A N D  VA R N I S H E S F O R  M ETA L A N D  WOOD  
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and erecting a frame dwell ing house upon the U. S. 
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Large. For spe�cations, blank forms, and aU informa-
tion, apply J� t�eG�'i't'iJ�f.�\l:�· Lieut.-Col. of Enoineers. 
To Iron Manufactur ers. Office of U. s. I..Iiglt t-
Marc� � ���

n
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9��1 ���!��f��
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until 12 o'clock M. of Th ursday. the 14th day of April , 
1892, for furnishing aU the material and labor necessary 
for the construction of metal�work required for the 
storehouse to be erected at Lighthouse Depot, st. 
�g�

e
��h�

ic
�o�1:�t�'oii��y

ca��ontiltS��� °JnP��P?t� 
tion to this office. The right is reserved to rejecf any 
or all bids, 

W2ifI'A"O":r.'tl'bt6��
t
t,ghthouse Engineer. 

To Efn'::i�:���s
E�nfn :e�,13��si)j?l�i';,t

O
b!i;oYt: Mich., �arch 28, 1892. liroposa\s will be received at this 

office until 12 o'clock noon of Thursday, the 14th day of 
April, 1892, for furnishing the material and labor of all 
kinds necessary for the complete construction of the 
����i'

s
�ho�:

e
fo'ill �fh���f'D���t <;.�

r
IS��t;'6se�h

d 
Mich. Plans, speci flca{ions, forms of proposal, and 
other information may be obtained on application at 
this office. 'llhe right is reserved to reject any or all 
bids, and to w�ti,�lt: difi'i>�bw, Lighthouse En!1ineer. 

S Y L P H  CYCLES R U N  E A5Y 
Hollow Perfection of cyele manufacture ; no 
t. need now to ridespringless cycles orde-

IreB. pend tires alone for comfort. Sylph . destroys 

oeK & ORE BREAKEI 
Capacity up to 200 toIlS per hour. 

Has produced more ballast. road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of Hi�h Grade �1ining 
Machinery. Send for Catalogues. 

GATES I R O N  W O R KS, 
:1 0  (� So. Clinton S t . ,  (:bicago 

laG C, Liberty Street, New York. 
237 C. Franklin St., Boston, Mass 

Our new General Circular • •  S. A •• " showing specimens 
of all our work, is now ready. Send stamp and particu
lars for estimates. 

THE 

ctJ:: �O ct15 per day, at tDtI ..  tP home, &eUlng 

LIGHTNING PLATER 
and plating jewelry ,watchc9 
tableware, .te. Plates the 
finest of jewelry good a9 
Dew, em all kinds oC metal 
with gold, silver or nickel. 
No experience. No capital. 

house need· 
to 

REMINGTON 
STANDARD 

Isto-day,as it 
has ever been 
t h e  leading 
Typewriter. 

C a  refu l ly 
t e s  t e d  im

TYPEWRITER 

prove m e  nts Sendfor Illustrated Catalogue. 

are constantly added to this famous 
machine. 
TR Y OUR PARA GON BRAND OF TYPE WRI TER 

RIBBONS. 

Wyckoff, Seamans & Benedict, 
327 Broadway, New York. 

(-�� " 212f'AHR THE STEAM JACKET 
- If  , 1 1 1 1 )  I __ _ _  _ � • - I I � \ ��� i "  ... ' \1" .. : I BOI LS�,ijER 1 , 1  , ..•. •  , �  . •  W !" B A R A G WANATH & S O N  '.c ;1" . .1" 4-6 W. D I V I S I O N  S T  
�7,:r·q..!... SEND F OR G ATALOG U E  O H I C AG O .  
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Inside Palre, each insertion - - 71) cents a line 
Back Palre, each i n sertion - - - - !lU.OO a l i n e  

T h e  above are charges p e r  agate line - about eight 
words per line. This notice shows the width of the line, 
and Is set In agate type. Engravings may head adver
tisements at the same rate per agate line, by measure-

���fve�s �:e�t1'�tfo�S�ffic!d::�:;l;e:s
Ttg::::d�; 

morning to appear in the followin2 week's issue. 

O V E R M A N  W H E E L  CO . 
BOSTON. W A S H I N G T O N ,  D E N V E R .  .A" F R A N C ISCO. 

A. G. SPALDING Co BROS. ,  SpecIal Agents. 
CHICAGO. NEW Y O R K .  

I titutifit !tltritau. 
LOVELL DIAMOND 585 Pneumatic,  Cushion and Solid Tires. 585 

For Gentlemen. 

Diamond Frame. Steel Drop Forgings. Steel Tubing. Adjustable 

�d�:�:t
t�:�e��f���:;a�� b���m�sfi:3�:'-oJnu:£�ys��a 

Nickel. STRICTLY HIGH GRADE IN EVEHY PARTICULAR. 
No BETTER MACHINE MADE AT ANY PmCE. BicUill�j.�z:rc!fJz��e �?'8:ts,Cili�e!� R��,�E;��s���e 

Goods of all killuu.. etc. 
oJ O H N  P_ L OV E L L A R M S  CO., 

1 47 W ash i n gton Street, Boston, Mass. 

" Improvement the order o f  the age." AN DUZEN'S �t:; PUMP THE SMITH PREMIER TYPEWRITER Y K I N D  O F  L I Q U  I D .  
freeze or get out of order. 

rt",u v . ,ul brass. Every PUDlP 
10 sizes. Capacity 

10,000 gallons per 
Prices . 7  and upwards. 

information write to 

VAN DUZEN&.TIFT CD. 
(PUMP DEPARTMENT) 
C I N C I N N AT I .  O .  

ty�-A lect.ure by C. J .  Wood bury,  deli vered i n  the Sib
ley Col legp. Course. ContH i n ed In SCIENTIl+'IC A AH tH
!CA N SUPP"" MENT, No. 830 .  Price 10 cent. • .  '1'0 be 
had at this office and from all newsdea.lers. Important Improvements. 

All the Essential Features greatly perfected. 
The Most Durable In AlIg'llment. 

Easiest Runnin" and Most Silent. 4se�I�':, 'f.:'J:'�'if3:::� �n�l� �e�JT :��,
I�r�'; 

I of charg� a large, IInely Illustrated catalogue. 
G",O. T. PITKIN, lU38 Rhodes Ave., Chicago, Ill. --='-����- -- �  � - - -

I YgYt�r�!'�on�n�rL1ltt¥ONEY LAID BY 

All t}'pe cleaned in 10 seconds without soiling the hands. The smith Premier Typewriter Co. , S.yracuse, N, Y . .  U .  S, A. ar Send for Catarogue. 

H EATING BY STEAM 
OR HOT WATER,  

W e  send experienced litters and guarantee satisfac
tion. pr Send plans with ful l  particnlars for estimate. 

Broomell, Sch m idt & Co. ,  Ltd . ,  York, Pa. 

a��Oft �a��.la��'riir fr��::,:��f
":d

hJ'':[ a�d��:ll�::1j E LEe T R 0 VA P 0 R ENG I N E . 
continual noise, was it ? No ; great maples cast their 
shade about.it ; green grass grew to the very door i bees 
hUDlmed in knee-deep clover.i mild-eyed cows cropped GAS OR GASOL INE  FOR FUEL.  
t��:; il:� ,!f�:: ;'�f!l'l��'J Ot"��:I�;:.rith milk and N O B O  I UB. 

Now LET YOUR DRE A M  COME TRUE. 

NO FlltE. NO J)A � G E R .  

See hmv : 80 acres tillage, meadow, pasture, woodland, 

=�er��e��R!�, ���:f�i�' it�o
cre�n C:£��lje:r�;� ::(1il�� s�'rreat�� �:i:s�r t�eJv�a��ft�s

s; ::�:n:�i 
water &lped to both :floors ; one minute from church. 

�g�tt�y_��iI::�r",;t;:�tr�!\�' :I�e ��o:, a:�����to��� 
where, if  they wish, your children can find steady, easy, 
prolltable employment ; l% miles from city, market for 

�v
h
e:re���:n

atlg� ¥�����e
t.�(�l���� �e��rii 

N O  E N G I N E E R .  

Engine operated by spark 
from small battery. 

You t Ulon t h e  �witch,  
RI1 R'ine floes the I·est .  

Re"an Vapor Stationary 
Engines, 1 to 12 H. P. 

gl::t,a£o ';�P1���":aB�� ��: 
paclty. 

-MANUFACTURED BY-good prices ; Bummer boarders if you wish j many other 
advantages. Place now rents at $175 &.:ir year. 

DC> "U SEE:&:. :P C> VV E�'l ��rv�"1''iI�,w,� luo��l�J�y. 
a year here. T H O M A S  K A N E  &. CO. , 

We can SUPPlY It with the 'I'h. .. is your opportunity ! 

M t f th 19 tb C t To close this estate, we are ordered to sell at once for C H I CA C O ,  I L L. 

o or 0 e . cn nry $2�te
P��\��iltg: :::���"o':i could pay down on it l�l����I�cost Il�� ��e

o��'i,r°;.e'iiour to 
If:M��tMf�:i���

e
a:� for set of 8 x 10 photos of It. 

pr-Se'nd stamp to)' catalogue U V." 

each indicated horse power. Eastern Farm Exchange, LEARN WATCHMAKING ���,
'J;'n;}: �������e�; u l l l 'Wf lrt h , 'lwt s ize, '1n ll ' I ' t l l ff·,' N t'�." 

I Palmer, Mass. 
What others think of me is  stated � - � � - -- � - �-- �-_________ _ 

In catalogue. , .,...=.:;==!!'::s CHARTER GAS ENG INE  CO, �X:»I£:::fC>N'" - P. O. Box 1!18, !!!terlin", I I I .  � 

THE AMEnI�AN ULL TELEPH�NE �� . 
95 M I L K ST . ,  BOSTO N ,  M ASS .  

T h i s  Com pan y owns t h e  Letters Patent 
granted to Alexander G raham Bell, March 
7th, 1876, No. 174, 4(j5, and Jan u ary 30th, 
1877. No. 186,787. 

The transmission of Speech by all known 
forws of Electr i c  Speak i n g  Teleph ones in · 
fringes the righ t secured to this Company 
by the above patents, and renders each 
indi vidual user of telephones not furnish· 
ed by it or i ts l icensees responsible for such 
un lawful  use. and all the consequence" 
thereof. and l iable to s u i t  tht'refor. 

Machinists' Tools of evny description, 

drop forged from bar steel, 

correct in design and unequaled in flm·sh. 

THE BI LLI NGS & SPENCER COM PANY,  
HAR TFORD. CONN. 

C E N E R A L  E L E CT R I C  co.  
IN9ANDESCENT A N D  A R C L IC H T  PLANTS. 

Stationary and Railway Iotors.-Lamps.-Cables.-Safety Devices. 
DISTRICT OFFICE!!!. 

Canadian . . . . . • 1lldlson BUlldlngt 
77 Bay St. , Toronto, Can. I Pacilic Coast • •  Edison B'ldlng, 112 Bush St •• S. Fran., Cal. �i����:::::::: :::Edl.ilIt�!tI�i�t.'lr::::!�t.�W:i? o��: Pacilic Northwest . . . Flelschner Building, Portland, Ore. 

New �England . . . . . . . . . . . . . . . . . . . � 25 Otis St. , Boston. Mass. Rocky Mountain . . . . . . . Masonic Building, Denver, Colo. 

�,'i;'����'k��ut
.� . ����i

.��. !?����'.'.�.: : : : : '. : '. : : : : : ::ii Victoria ' str!��s{Vn".:t::!I����r. 
B{g�!�r�e{v �£,gT��� : 

W�s�l!d�a!JJe�!�td I 
by contract to any depth, from 50 
to 3000 feet. We also manufac-�':i'i�eaJ}(\��tP :��ry!��!I:[� 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1 000 feet. 
Write us stating exactly what is 
required and send for Illustrat-

:d�t"W�'iL AS'\1�:lltv CO •• 
STREET, NEW YORK. 

PATENT JACKET KETTLES 1(t 
Plain or Porcelain I�illed. 

Tested to 100 lb. pressure. Send for Lists. 
B A HROWS - S AVERY CO .. 

S. �'ront II< Heed Street., Philadelphia. Pa. . 

WHY PAY F AN CY PRICES t'or Valves 
i with rubber or asbestos disks, because yon 

are disgusted with the cheap trade valve ? 
. No comfJoSition is -a8 �ood for steam as gun 

�:.taa!;t1�:7fO�v:�rla�� n���t��C::����; 
. Patented lIe(lrl1" " "(I Valves (gun metal). 

When worn, can be made good as new by 

. . . �n�!¥f���'����t:��t�: �:'�����i 
of their superiority, are extensively used 
on locomotIves, steamships, and in the U .  

• S. Navy, on cruisers. Every valve has a 
direction tag attachedl and .. Lunkenhelmer " cast ill 
the valve shell . For sa e by dealers, or write 

The Lun kenh" lIner U r oal Mr ... Co • •  C hleluDoti, 
OhIo, U. 8. A. Mention thia paper. 

H. CHAN NON COMPANY, Contractors' Su ppl ies 
W I R E  ROPE, M A N ILLA RO PE, 

I ron  and Wooden Tackle Blocks, Etc . ,  H oist ing 
Engi nes and Hand Powers, 

2 4-26 Market St., C H I C A C O ,  I L L .  

K D D A K S 
are always loaded ready for immediate use. They can 
be used for roll films or glass plates. The new 

Daylight '* 
'* Kodak 

can be loaded in daylight. Registers exposures and 
locks automatically when a new film is turned into 
place. $8 50 to $2 5� 

T H E  EASTMAN COM PANY, 
Send for Circulars. ROCHESTHR, N. Y. 

Catalogue free on application to the nearest Columbia 
Agent, or sent by mail for two 2�cent stam ps.. 
POPE M FG.  CO •• 221 Colambua A .... . Booton. 

CompoM .. d of A .beH l u  •• combined with Water and Acid Proof Materials, Compressed and Vulcanized 
I<'O lt E I . EllTR I C ,\ I. l'U It PO !!!ES. 

Switch Boards, Armature Sleeves, Battery Cells, Insulating Washers, Insulating Parts for Arc Lights. Incandes
cent Lights. Motors, Chandelljlrs. Dynamos, etc. Special styles and shapes to order. PrIces on applicatIOn. 

�_ �_ J�l8. N &  DIE.A.NUF.A.OTU:ELXNC3r C�DlEE».A.NY. 
SOLE MANUlIACTURlilRS OF 

H. W • .J ohnli' A sbestos M i l I bO\\�1:, t
;:bX�::!�::'

R
�::A�d�:'l:t

::elt .. , I<'ire-Proof Paints, l .iquld 

"fi7 aAlPlilii LA1'I Ii, liI liW YORK. CHICAGO. PHILADELPHIA. LON D O N .  

L APRIL 9, 1 &)2. 

PRICE, 83 1).00. 
Only Boy's Safety with a 

Spring Fork, preventing In· �Ii!;�!<i . . . it>: . jury to young riders from 
lar and vihratlon. 

WM READ & SONS 
1 07 Washinl1;ton St. 

• , BOSTO N ,  M A !!!"" .  

l3 A L L  AU T O M AT I C  
M A D E O N l y  C U T O F F E N G I N E  

B Y  E, N G I N E  C o  T H E  B A L L E R I E  P A  . 

ESTA B),I8HED 1846. 
The Most Popular Scientific Paper in the World 

Only $3.00 a Y ear, Including Postalre. 
Weekly-�2 N u mbers a Year. 

This widely circ u l ated and splendidly Illustrated 
paper Is published weekly. Every number contains Blx
teen pages of useful Information and a large number of 
orll(lnal engravings of new Inventions and discoveries. 
representing Engineering Works, Steam Machinery. 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry. Electricity, Telegrapby. Photography. Arcbl
tecture, Agriculture, Horticulture, Natural History. 
etc. Complete list of patents each week. 

Terms of ii'llbscriPtion .--one copy of the SCIEN
'l'IFIC A1IERICAN will be sent for mie uear-52 numben
postage prepaid, to any subscriber In the United States. 
Canada, or Mexico, on receipt of tl. ree doll ars by the 
publishers ; six month.: $1.50 ; three month .. 'Loo. 

C l ll b s.-Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit Is by Postal Order. Draft, or 
Express Money Order. Money carefully plaeed Inside 
of envelopes, securely sealed, and correctly addreued. 
seldom goes astray, but Is at the sender's risk. Addre8s 
all letters and make all orders, drafts, etc� payable to 

M U N N  & CO . . 361 Broadway, New Y ork. 
---0-

T H E  

Idtutitit �mtritaU fu,pItmm 
Tbls is a separate and distinct pnhllcatlon from TIIB 

SCIENTIFIC AMERICAN, but Is uniform therewith in .119. 
every number containing sixteen large pages foil of en
gravings, many of which are taken from foreign papers 
and accompauled with translated descriptions. THB 
SCIEN'l'YFIC AMERICAN SUPPLBMENT 's published week
ly, and Includes a very wide range of contents. It pre
sents the most recent papers by eminent writers In all 
the principal departments of Science and tbe � Useful 
Arts, embracing BioIOilY. Geology, Mineralogy. Natural 
History, Geography, Archreology, Astronomy Chemis
try, Electricity, Light, Heat, Mechanical Engineering. 
Steam and Railway Enjrlneerlng, Mining, Ship Bnlldlng. 
Marine Engineering, Photograpby, Technology, Mann
facturlng Industries, Sanitary EngIneering. Agricult ....... 
Horticulture, Domestic Economy. Biography, Medicine, 
etc. A vast amount of fresh and valuahle Information 
obtainable In no other publication. 

The most important Bngineering Worka. Mechanl8lll8, 
and Manufactures at home and abroad are Illustrated 
and described in tbe SUl'PLlilMENT. 

PrIce for the SUl'PLElrlBNT for tbe United States and 
Canada, $5.00 a year : or one copy of the SUIENTIFIC AM

ERICAN and one copy of the SUl'PLEHBNT, both mailed 
for one year for '7.00. Single copies. 10 cents. Ad_B and 
remit by postal order, express money order, or check, � 

M U N N  & C O . ,  361 Broadway, New York, 
Publishers SCIBNTIFIC AMBRICAN. 

---0---

�un4iug �4itiou. 
THE SCIENTIFIC AMERICAN A R C H I T B C T S' AND 

BUILDERS' EDITION Is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto page .. "US, 
to about two hundred ordinary book pages , forming a 
large and splendid Magazine of Architecture, richly 
adorned with rleaant plat .. in color., and with other line 
engravlnl/s ; Illustrattng the most Interesting examples 
of modem architectural construction and allied subjects. 

A special feature 18 the presentation In each number 
of a variety of the latest and best plans for private real. 
dences, city and country. mcludlng those of very mod.· 
erate cost as well as the more expensive. Drawings in 
perspective and to color are given, together with full 
Plans, Specillcations, Sheets of Details, F.stlmate8, etc. 

The elegance and cheapness of this magnificent work 
have won for It the Largest Cil'cll latioJl of any 
Architectural publication In the world. Sold by all new.· 
dealers. $2.50 a year. Rem) t to 

M U N N  & CO .. P u bl l sl.ers, 
36 1  Broadway, N ew Y ork. 

PRINTING INKS 
T h e  8CI lilNTIlIIC A M lilRICA N Is printed with CRAS. 

ENEU J O H N SON &; CO.·S INK . Teotb and Lombard 
8 ..... Philadelphia. azad 61 Bole St.. opp, 0_. Ne .. Yorl{ 
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