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LENGTHENING A HUDSON 
RIVER STEAMBOAT. 

Whenever the historian 
shall take up his pen to 
write the complete story of 
steam navigation, if he be 
a fit man for his task, with 
a due sense of perspective 
and proportion, he will 
write large and lengthily 
the chronicles of "steam
boating" on the waters of 
the Hudson River, Here, 
surely, if anywhere, we 
must look for the cradle 
and nursery of the practi
cal steam propel led freight 
and passenger c a I' ]' yi n !! 
vessel ; for wh�n Robert 
F u It o n di�patched the 
Clermont, a 160 ton steam
er, on its first trip from 
New York to Albany on 
the morning of August 7, 
1807, he established h i s  
claim as the father of the 
steamship with as much 
certainty as the Rocket in 
a later day entitled Ste
phenson to be cal led the 
father of the locomotive. 

The Clermont w a s a 
worthy ancestor to the 
fleet of truly magnificent 
boats which have made 
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the Hudson River service 
the most famous of its 
kind in the world. The 
requirements of the ser
vice have produced two 
distinct classes of boats, 
those for night service, 
carrying both freight and 
passengers, of which the 
Adiroudack, of the Peo
ple's Line, is the fi n e s t  
and latest example, and 
another class for day ser
vice, represented by the 
historic Mary Powell and 
the swift and luxurious 
New YOl'k and Albany, of 
the Albany D a y  Line. 
Each type of boat has 
been designed with special 
reference to the necessities 
of night or day service. 
The night boats, as ex
emplified in the Adiron
dack, are characterized by 
large freight-carrying capa
city, lofty tiers of state
rooms for the accommo
dation of passengers, and 
a high rate of speed, the 
boat named having made 
about 20 k n o t  s under 
favorable conditions. The 
da y boats, carrying no 

(Contin ued on page 342.3 
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APPELLATE COMMISSION REPORT FAVORABLY ON THE 
NEW YORK RAPID TRANSIT SCHEME, 

The commissioners appointed by the Appel late Divi
sion of t.he Supreme Court to determine whether the 
rapid transit tunnel should be constructed have filed a 
rep,ort in favor of the building of the road. Every one 
who is intelligently informed as to the problem of 
transportation in this city, and is dispo:sed to look at 
the question from a broadminded standpoint, will  be 
glad to know that this, the greatest and lllost needed 
improvement in the history of the city, is now in a fair 
way to be accomplished. So rapid is the growth of 
New York that not even the great enlargement of their 
facilities which the street traction companies are now 
making can do more than give a temporary relief to 
the congested traffic. If the present system of elevated 
roads were enlarged, and the whole two hundred miles 
of street railways owned by the Metropolitan Street 
Railway Company were electrically  equipped, it would 
do no more than provide a seat for every passenger in 
the busiest hours of the day; and unless the tunnel 
scheme were carried out., it would be but a very few 
years before the New York business man would be 
going to and from his downtown office hanging to a 
hand strap. 

The report disposes of the so-called engineering risks 
and perils, of which the opposition has attempted to 
make so much, by stating at once that the road as pro
posed is entirely practicable, The objections raised 
against the Broad way scheme on the score of encroach
ments on vault spaces are, in the opinion of the com
missioners, entirely avoirled in the Elm Street plans, 
which call for a fifty foot width, as against a seventy 
foot width in the Broadway plan. The cost wil'! not 
exceed $35,000, 000, and in the opinion of the board 
$30,000,000 will pay for the road. 

In regard to the second objection that the road, if 
built, would not pay expenses, it is estimated that as 
the Third and Sixth A venue elevated railroads now 
carry 390,000 passengers per day, the tunnel road woutd 
have a daily capacity of 425, 000. The passenger traffic 
of the city is increasing at the rate of 20,000.000 a year, 
which in the five years that will be consumed in build
ing the new road would amount to 300,000 a day more 
than are now carried on all roads. This increase, 
together with the surplus which is now overcrowding 
the existing roads, should give the new road a full 
volume of travel. 

It is estimated that the income from passenger traffic 
and advertising would reach $5,575,000, and the operat
ing expenses, estimated at 60 pel' cent of the passenger 
traffic receipts, are put down at $3, 285,000. The inter
est on $35,000,000, together with depreciation-

of equip
ment and sinking fund payment, would bring up the 
annual expenditure to $5, 557;000, or somewhat less 
than the receipts. 

In reply to the statement that the financial condition 
of the city renders the unrlertaking impossible, the 
report quotes the comptroller's testimony that if the 
assessed valuation of real estate increases as fast in the 
next decade as it has in the past ten years, it would 
allow the city to incur an indebtedness of $135, 295,662 
without any reduction of the margin which now exists 
between its net debt and the limit allowed by law. 

We have spoken of the good work being done by the 
Metropolitan Street Railway Company in equipping 
its system with the electric underground trolley. Inci
dentally, a portion of the completed work gives a fair 
example of what the proposed underground transit 
will be like. We refer to the port.ion of t.he Fourth 
Avenue line which runs through the tunnel between 
Forty-second and Thirty-second Streets. Th/il floor 
was asphaited and the walls and arch were white
washed just before and after the laying of the splendid 
track with which the tunnel is equipped, The new 
cars now pass swiftly and with little noise through an 
atmosphere that is as pure as the most fastidious could 
desire, and any one that travels by this route must 
admit that the discomforts of the proposed rapid tran 
sit tunnel will prove to be mOl·e imaginary than real. 

• ·e • •  
THE QUEST OF THE NORTH POLE. 

In all the recorded history of our race there is noth
ing to compare with the unfailing persistence with 
which the quest of the North Pole has been carried on. 
It is not that men have failed to show perseverance in 
other enterprises of a military, scientific or romantic 
character, or that they have suffered less or run less 
risk to life and limb; but the fact that renders the 
search for the North Pole altogether unique and in
comparable is the comparative smallness of the resu lts 
which are expect.ed to crown a successful attempt. 

It is n ot likely that even the most practical among 
the many explorers who have set out for the North 
Pole has expected to contribute to the world's store of 
scientific knowledge any facts that would add great.ly 
to its sum ; and it is likely that the majority of the ex
plorers who h ave gone n orth since the time when the 
impracticability of a northwest passage was proved 
have consciously or unconsciously been 1Il0ved by the 
pure spirit of daring and discovery, and that spirit of 
emulation which, properly directed, 1'; one of the most 
powerful agencies of human progress. 
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However, without attempting to analyze the motives 

which underlie thE'se crusades of the nineteenth cen
tury, it m ust bE' admitted that their increasing fre
quency, their exhi bition of courage and unconquerable 
purpose, and the ingenuity and resourcefulness with 
which they are in quick succession conceived and 
carried out, all indicate that man has set his heart 
resolutely upon reaching the North Pole, and that he 
is  within measurable distance of the day when he will 
stand there. 

The prospects of an early discovery (so called) of the 
North Pole are rendered more likely by the intelligent 
methods which are now being proposed for future ex
peditions. The work that has been done already has 
been too much of the nature of a forlorn hope. The 
,mall party that has cut loose from the main expedi
tion, and made the " dash for the pole," has had about 
as much reasonable expectation of success as would a 
single regiment of an invading army, if it should push 
ahead and attempt to reach the interior of an enemy's 
country without maintaining its lines of comlllunica
tion with the main body. 

We publish on another page a timE'ly letter from 
Timbirsk. Russia, in which the writer dwells upon the 
positive necessity for systematic and strongly organized 
advance, if the pole is E'ver to be reached, The writer, 
in commenting upon Mr. Wellman's proposed expedi
tion next year, points out two elements which are liable 
to t iring on failure, one of these being haste and the 
ot.her national and personal egotism. While the sug
gestion that such expeditions-shOUld partake of an in
ternational character, "accepting both universal sub
scription and universal help," is a good one. which , if 
adopted, would insure the expedition being canied 
out on the scale which, in our opinion, is necessary to 
success, we think that national and personal egotism 
has been and will continue to be a 'powerful and per
fectly legitimate controlling factor in Arct.ic explora
tion. The element of undue haste, on the other hand . 
has been a fruitful cause of failure. The expedition that 
sets out deliberately to journey to the pole must place 
no strict limit to the time which wili be consumed in 
the effort. The expedition should be considered in the 
light of a hostile incursion into an enemy's country, 
where the rate of progress wili be determined by ex
pected and unexpected resistance. It should start 
from a well-supplied base and should maintain a strong 
line of communications. If there is one thing more 
than another that the tragic history of Arctic explora
tion teaches, it is that the northern citadel can never 
be taken by a dashing assault, 

By far the most promising attempt, j udged by the 
standards above given, is that which will be made by 
our own distinguished explorer, Lieut. Peary, during 
the coming year. The plan Of att.ack includes an expe
dition by ship through Robeson Channel to a point as 
far north on the GreeLlland coast as possible; then an 
advance of the party of Eskimos. with It few selected 
white leaders, by easy stages to the northern terminus 
of the North GI·eenland archipelago, caches of provi
sions being established at each headland; aud from this 
point the inevitable ,. dash for the pole"-two Eski
UlOS, picked dogs and the lightest possible eq uipment 
being taken for the final three hundred miles. 

The fact that both Peary and Wellman intend to 
carry their lines of comUlunication only as far north as 
the mainland, or archipelago, as the case may be, ex
tends, seems to indicate that, in their opinion, it would 
be impossi ble to establish a chain of caches or depots 
across the sea of ice which encircles, or is supposed to 
encircle, the North Pole. If it is pos!'ible to place a 
l ine of depots across the floating ice beyond the land, 
it seems like inviting disaster not to do so, and one is 
driven to the conclusion that it is only the increased 
cost that prevents such a plan from being carried out· 
If our surmise is correct, the chances of reaching the 
pole would be very much greater if the two or three 
separate expeditions which are planned for next year 
were to join forces, and make the attempt through an 
unbroken line of cOlllmunications and on the general 
linE'S suggested by Lieut. Peary . 

. .. ' . 

REPORT OF THE SECRETARY OF THE INTERIOR. 

I'n his fi rst annual report, the Hon. Cornelius N. 
Bliss, Secretary of the Interior, deals at length and in 
an interesting. manner on the condition, work and 
needs of this department of the government., We give 
below sOllie of the topics touched upon in the report. 
In speaking of the devastation of the public domain 
by forest fires, the Secretary says: • 

" There are now existing nineteen forest reservations, 
embracing lands having" an estimated area of 18, 993, 280 
acres, which froUl· time to time have been set aside by 
presidential proclamations, Thirteen forest reserves 
created by proclamation of February 22, 1897, were, 
with the exception of two in the State of California, 
suspended by the sundry civil act of June 4, 189-i, until 
March 1, 1898. The suspended reservations contain an 
estimated area of 1!!, 951, 360 acres. The preservation of 
the pu blic forests is a matter of vital interest to the en
tire nation. The enactment of adequate laws for their 
protectlOn and the proper enforcement thereof, coupled. 
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with the inauguration of a comprehensive forest system, 
can only effect such result. 

" I most heartily concur in the recommendation of 
the Commissioner of the General Land Office that 
liberal appropriations be made by Congress for the 
fOI'estry service. 

" Attention is directed to the law, which provides a 
penaJty for the cutting or destruction of live oak or 
red ceuar, or other tim bel' on the public lands. It is 
open to serious objection, in that it is inadequate for 
the punishment of offenses to which it relates ; it fails 
to discriminate clearly and justly as to what consti
tutes a crime with respect to the use of public timber. 
As this law is the principal penal statute upon which 
the Land Department has to rely to check the waste 
and destruction of public timber, its failure to meet 
the ends desired is a serious matter, and legislation 
more in accord with the needs of the times should be 
secured." 

Secretary Bliss calls attention to the report of the 
Commissioner of Pensions, already published, which 
shows that on .June 30, 1897, there were on the pension 
rolls 976,014 names, an increase of 5,336 during the year. 
Of these there were 16 widows and daughters of revolu
"(;lonary soldiers, 7 survivors of the war of 1812, 281 widows 
of soldiers of that war, 18, 994 survivors and widows of 
the Mexican war, 6,661 survivors and widows of Indian 
wars, 663 army nurses and 438,064 survivors and widows 
and children of deceased soldiers and sailors of the war 
of the rebellion. The latter number represents those 
pensioned on account of disabilities or death resulting 
from army and navy service. The number of persons 
remaining on the rolls .June 30, 1897, who were pension
ed under the act of .June 27, 1890, which allows pensions 
on account of death and disability not chargeable to 
the service, was 508, 799. 

The number added to the rolls during the year was 
54, 072, the numbet' dropped from various causes was 
41, 122, and the number of claims of various classes dis
allowed waS 76, 234. The amount disbursed for pen

-sions during the year was $139, 799,242. 12, exceeding the 
amount disbursed during the fiscal year 1896 by the 
sum of $1, 584,480.18. During the year 994.454 pension 
certificates were issued. 

The Secretary indorses the recommendation of Com
missioner Evans for the passage of a law providing that 
no pension shall be granted to the widow of any soldier 
who shall hereafter marry. As to the status of pen
sion claims generally, he says: 

•• There are about 200,000 pension claims awaiting 
adjudication, and it is estimated that 40 or 50 per (lent 
thereof will be finally admitted. If these claims are 
rapidly adjudicated, they will swell the pension roll 
from $5,000,000 to $7,000,000. 

The receipts of the Patent Office during the fiscal 
year exceeded the expenditures to the amount of 
$317,135.05, and the money covered into the Treasury 
from fees in patent cases from .July 4, 1836, when the 
office was created, to .June 30, 1897, in excel';s of the 
amount expended, reached the sum of $5,093, 614. 23. A 
greater number of applications for patents were filed 
during the year 1896 than in any previous year in the 
history of the Patent Office, and yet the number filed 
during the first six months of 1897 has exceeded by 
more than 7 per cent the number received in the first 
half of 1896. From.J anuary 1, 1897, to June 30, 1897, 
there were filed 25, 559 applications. During the same 
period the total receipts of the office were $722,897. 47, 
a gain of $102,015. 50 over the six months immediately 
preceding. These figures are used as a basis for a 
recommendation for increased clerical force and office 
accommodations. 

.... I" 
THE AMERICAN BEET SUGAR INDUSTRY. 

(Continued from page 323.) 

To sum up, then, nearly seventy years of experiment 
in the beet sugar manufacture in the United States has 
brought the industry to such a point that we can pro
duce in one year only enough to supply the nation'!; re
quirements for about a week. Europe, on the other 
hand, long ago began to export beet sugar, Germany 
alone sending us last year some 800,000 tons, or about 
twenty times our home production. That we have not 
made better progress in so long a period is due to no 
climatic obstacles. We have a sugar beet belt stretching 
from ocean to ocean and of no mean width, inferior in 
few parts to Europe and in some sections surpassing its 
most favored beet districts in both soil and climate. 
The early failures must therefore be ascribed to a want 
of thoroughness on the part of the pioneers, due to in
experience and a lack of sufficient capital. Theirs was 
no easy road to travel, and it would have been nothing 
short of marvelous had they succeeded in securing an 
immediate foothold for a new manufacture and an un
tried crop. 

This applies to all the failures recorded down to 1890. 
The plants were not only located unwisely, but were too 
small to be successful even without that drawback. 
Since then t wo factories have been thoroughly unsuc
cessful. The one at Staunton, Virginia, was destroyed 
by fire after it had been operated on a small scale, 
and made a very little raw sugar, and the one at Meno
minee Fa.lls, Wisconsin, was not completed until toward 
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the end of last winter, by which time the siloed beets, 
none too rich in the beginning, had so deteriorated in 
sugar content that they could not be worked up with 
profit, and the result was the failure of the sugar com
pany. Neither one of these failures however, is any 
proof that the States of Virginia and Wisconsin are un
suited for sugar beet culture. On the contrary, experi
ments with the crop in various points of these States 
indicate that they both have desirable sections for the 
establishment of beet sugar factories, but any resump
tion of the industry must be on a larger scale, with 
enough capital behind the scheme to tide over the 
agricultural uncertain ties of the first year or two. Of 
the other plants mentioned, none can be called a dis
tinct failure, because they are still running, although 
some of them have not been as profitable as was ex
pected when they were built. All of them had their 
trials at the start, and it may be said that for some 
years to cOllie the first campaign or two of a new factory 
will not be free from tri bulations of one kind or another. 
The oldest of them, which is operated by the Alameda 
Sugar Company, at Alvarado, California, achieved 
success only after a long uphill struggle occasioned by 
lack of capital and the difficulties of establishing a new 
branch of agriculture in a country only partially de
veloped. Those behind the project chose their loca
tion wisely, and to this choice anu their close study of 
the situation of the industry must be attributed the 
stable foundation of beet sugar manufacture in this 
country. Coming later, as it did, the Watsonville fac
tory, which was recently purchased by the American 
Sugar Refining Company (at a figure said to be 300 for 
the capital stock), had its way in a measure paved for 
it, but still had its pioneer work to accomplish. The 
next plant to be installed, that of the Oxnard Beet 
Sugar Company, at Grand Island, Nebraska, profited 
in a measure by the work of its predecessors, and yet, 
with the untried prairie to conquer, it had obstacles 
that were unique. This and the one built by the Nor
folk Beet Sugar Company, at Norfolk, in the same 
Sta,te, a year later, have had on the whole unprofitable 
careers, though each succeeding season has undoubted
ly brought them nearer to the desired goal. Drought, 
excessive rains at the wrong periods, the failure of both 
the State and nation to redeem promises of protection 
by bounties, and the inability during the earlier years 
to convince the farmers that beets could be grown 
profitably at the prices offered-all- made the progress 
of the industry in Nebraska exceedingly uphill work. 
The Chino factory, built by the Chino Valley Beet 
Sugar Company, also suffered from drought and the 
loss of federal bounty and was obliged to endure bad 
seasons before it attained the great prosperity t hat 
ultimately came to it. At Lehi, the plant of the Utah 
Sugar Company likewise failed to profit long by the 
McKinley bounty, and while drought was conquered by 
irrigation of the crop, the use of water at first made 
the beets somewhat low in sugar and purity. How
ever; an American-built factory that could be run eco� 
nomically, very conservative management and the 
co-operation so characteristic of the Mormons, have 
made the course of this factory perhaps the smoothest 
of all. It certainly has lost nothing, even if it has not 
made a fortune in the six campaigns of its history. 
Comparatively smooth, also, has been the brief history 
of the plant of the Pecos Valley Beet Sugar Company, 
at Eddy, New Mexico. It probably had the least un
successful first campaign of any of our beet sugar fac
tories, irrigation securing for it a fair sized crop of ex
traordinarily rich beets that but for the difficulties en
countered in working it up would have realized a hand
some profit. So then, to sum up the general his<jory of 
the sugar beet in the United States, whatever failures 
there are to record may be set down to the natural ob
stacles that lie in the path of any new industry of such 
great magnitUde and importance, and, far from imped
ing its progress, have helped to place it on a sounder basis. 
To-day beet sugar manufacture in this country is an 
established success, even if-as has been stated-nearly 
seventy years of experiment have given us but nine fac
tories to work up this season's crop. 

As for the future, what with the protection that the 
Dingley act gi ves sugar, and the growing desire of farm
ers to familiarize themselves with the culture of the 
sugar beet for manufacturing purposes, it is full of 
hope. It would be more than desirable to have this 
country eventually produce all the' sugar that it con
sumes, and it is because of the possibility of some time 
bringing this about that the new industry is looked 
upon with the greatest favor and interest; for, with the 
cane belt so restricted to a few States that it may never 
have an annual output of more than a quarter of our 
present consumption, everything depends practically 
upon the sugar beet. Allowing for the cane crop of 
the Southern States and Hawaii (the latter must be 
included, as it enters free of duty), we should require 
some 350 beet sugar factories, each with a daily capaci
ty of 500 tons of beets, to manufacture the sugar that 
we now import; and, considering the rapid growth of 
this nation, before the erection of so many expensive 
plants could be brought about, it can readily be seen 
that there will be little danger of over-production for 
years to come. Thus far, California has shown the 
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greatest development. Its four factories will, this sea
son, turn out about two-thirds of all the beet sugar 
made in the United States, and, if the various projects 
in the air materialize, another year will see an immense 
increase in the output of this State. 

Claus Spreckels is building at Salinas a plant which 
it is claimed will have a daily capacity of 3,000 tons of 
beets, thus exceeding by about 500 tons the largest one 
in Europe. Rumor has it also that one of the sugar 
king's sons is about to build a big factory, and that 
still another for both beets and Hawaiian raw sugar 
will go up at Crocketts. 

The special advantages of California are several. In 
the northern part, where the Watsonville and Alvarado 
plants (both within 100 miles of San Francisco) have 
shown the best average results thus far obtained in 
this country, the soil and climate possess not only the 
best qualities of Europe-excellent beets growing hand 
in  hand with very high tonnage-but it is  surpassed 
in one important respect, the short winter season per
mitting planting to be distributed over a long period 
and harvesting prolonged, without danger of killing 
frosts. 

Southern California makes even greater claimll for 
superiority. It has a wealth of sunshine, considerable 
moisture from sea and mountains, and a goodly store 
of subterranean water, but is not drought-proof, and 
may eventually be obliged to irrigate certain of its 
lands. However, six years of work at Chino have 
proved the possibility of raising big crops of rich beets 
there in an average season, and that the wiseacres who 
msisted that proper culture was practicable only in a 
temperate climate were greatly mistaken. Therefore, 
unless other difficulties arise, the Chino and Los Ala
mos plants-each 30 odd miles from Los Angeles-are 
the nucleus of what is destined to become a big sugar 
producing district. 

Meanwhile, New Mexico is running after California's 
laurels. Last season, at Eddy, the average sugar and 
purity of the beets were unprecedented, and with 
abundant water supplies for irrigation purposes and 
sunshine 300 days in the year, t.he pioneet· manufac
turers in tha.t territory firmly believe that they have 
found the ideal section of the United States for beet 
culture. 

A new 500 ton plant is talked of at Roswell, 75 miles 
north of Eddy, and as soon as the country thereabout 
becomes a little more thickly populated, there is every 
reason to believe that beet sugar will be a staple pro
duct of New Mexico. 

In Utah further development will probably be quite 
'llow. There is plenty of land in the valleys, aud that 
irrigation would render suitable for beet culture, but 
lacking, as it does, the continued sunshine of the 
South, it is still questionable whether the application 
of water in this way can be so regulated as not to keep 
the sugar and purity down to a rather low point. 

Nebraska, also, is not likely to show rapid or imme
diate progress in the industry. Drought and the lack 
of sufficient surface water to make irrigation practica
ble debar a considerable portion of the State from 
profitable agriculture, and, while eastern Nebraska has 
some very fine sections of land that in a normal year 
can be depended upon for crops that will compare 
favorably with Europe, the general results have not 
been good enough to warrant anything but most cau
tious progress. T wo of the most desirable sites are 
now looking for a factory, and if such a one were 
built of not less than 500 tons capacity, it could, with
out doubt, be made to pay well. 

To sum up, therefore, the future of the industry in 
California and New Mexico is quite rosy; in Nebraska 
and Utah it is somewhat problematical, though by no 
means dark; while New York, being about to engage in 
its first practical test, is as yet hardly a fit subject for 
prophecy. It may be said in its favor, however, that 
it seems to have an abundance of good beet land, cli
matic conditions that are all right, if rains are not too 
heavy at harvest time, a class of farmers that are more 
used to the intense culture that the beet requires than 
those west of the Mississippi, and, lastly, very cheap 
coal and other important supplies. 

So far as other States of the Union are concerned, 
several of them promise well, judging by the reports 
froiu agricnltural experiment stations and test patches 
of farmers-Iowa, Minnesota, Michigan, South Dakota, 
Indiana, Colorado, Washington and Arizona having 
shown very satisfactory analyses. N one of these, how
ever, is likely to enjoy any immediate boom as a su:rar 
State. 

The eyes of capitalists are, for the present, turned 
upon California and New Mexico, and until they ha\-e 
their quota of beet sugar factories, it looks as if the 
progress of the industry in other States would be 8low, 
unless local capital takes the thing in hand, as has been 
the case in Utah and New York. In other words, 
while the industry is bound to develop, and develop 
with as great rapidity as proper caution will allow, the 
capi talist who has half a million dollars or so to invest 
in a beet sugar plant will naturally choose what seem 
to be the lIIost favored spots, so long as they last, and 
profit by the pioneer work of others, rather than uu· 
dertake it himself. 
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AN IMPROVED GAS BURNER. 

The illustration represeu 1 s a gas burner provided 
with an automatic gas stop or cut-off, whereby, 
should the light be accidentally extinguished or blown 
out, the cut-off will immediately stop the flow of gas. 
I t is also provided with a controller to gage the size of 
the light, and means for locking the fixture so that it 
cannot be used for unauthorized purposes. The im
provement has been patented by Horace W. Billing
ton, of No. 565 Jersey Avenue, Jersey City, N. J. The 
base of the burner is spherical, on this portion being 

BILLINGTON'S GAS BURNER. 

"crewed a neck, with which the tip is removably con
nected, the hollow base where the gas first enters 
forming a receptacle to receive and hold all impuri
ties, which may be cleaned out occasionally through 
an opening at the bottom. In the portion of the neck 
which joins the lower part of the burner is a fixed 
perforated disk, whose openings correspond with siIn
ilar perforations 011 a lower revoluble disk on a rod 
or key, on whose lower end is a turning knob, while on 
the upper end of the rod is a crank whose upright 
member is finply pointed, and adapted to engage one of 
several apertures in a locking disk, as indicated in the 
sectional view. A spring attached to and coiled around 
the key rod is a lso attached by its other end to the 
inner surface of the hollo w base. In  the lower portion 
of the tip is secu red a spider, through which and 
through an upper guide spider a hollow rectangular 
copper rod extends upward to the inner face of the 
burner tip, where it is connected with the apertured 
cap, a spring around the rod bearing agaiust the two 
spit leI's, and the lower end of the rod beiug con
nected with the apertured locking disk, preferably 
made of steel. 'When the key is turned to bring 
the cut-off disks in registry and the gas is ignited, 
the copper rod is expanded, bringing the locking 
disk downward, so that the fine point of the crank arm 
of the key rod will enter one of the apertures of the 
disk, and the key will thus be held open, the locking 
( l i sk thus also forming a controller to gage the flow 
of the gas. Should the flame be accidentally extin
guished, the cooling of the copper rod and its conse
quent expansion, assisted by the spring within the tip, 
causes the lifting of the locking disk and the freeing of 
the key, when the cut-off d isk� move t.o non-registering 
positions, and prevent the further flow of gas. Provi-
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sion is  made to  lock the fixture against unauthorized 
use, by means of a spring and a corresponding opening 
in the meeting faces of the cut-off disks, it being thus 
possible to turn the lower disk by means of the key to 
a locking engagement, such lock being released by 
passing a rod of the necessary shape through an open
ing in the neck portion of the burner to depress the 
spring. 

• • • • •  

AN IMPROVED AUTOMATIC WEIR. 

The illustration represents a weir arranged to open 
and close automatically according to the amount of 
water passing down the waterwa.y, to always retain the 
desired amount of water and permit a ready d ischarge 
of the surplus. Between suitable side abutments, and 
on top of a foundation in the bed of the waterway, are 
secured longitudinal I beams, the space between blling 
filled in with celllent or concrete. and on each of the 
beams a vertical ri b is fastened by angle irons. A se
ries of gates extend across between the abutments, rear · 
wardly inclined and normally resting with their lower 
edges on the bottom of the weir, each gate having in 
its lower portion one or more slots adapted to straddle 
the vertical ribs. The gates are mounted to swing at 
the rear on a series of curved rider plates, one of which 
is shown in Fig. 2, these rider plates being bolted to 
opposite sides of each vertical rib, and there being also 
on top of the ribs horizontal angle irons, forming a rest 
for the gates when thllY curve from a vertical to a hori
zontal position. On the back of each gate is a rein
forcing plate, adapted to ride on the rider plates, and 
the gates carry keepers, which inclose the rider plates, 
preventing the accidental displacement of them. If 
the height of the water to be retained is equal to the 
height of the gates, they press, with about one-third of 
their height from the bottolll edges, against the rider 
plates, as shown in Fig. 3 : and if the height of the wa
ter increases beyond the limit, the pressure on the up
per portion of the gates causes them to turn on the 
rider plates, the gates opening proportionately to let 
one-half of the surplus water over the top edges of the 
gates and one-half under the bottom edges, as shown in 
Fig. 1. The gates change their resting point on the 
rider plates, moving upwarrlly and rearwardly, accord
ing to the pressure of the surplus water, and when this 
has been discharged and a norlllal pressure again pre
vails, the gates return to their first position. 

To facilitate opening the gates when water is not de
sired, their upper ends are connected by chains with 
drullls on a transverse shaft at the real', the shaft hav
ing at one end a bevel geal' with a worm on a vertical 
shaft to be turned by a handle. The several drums are 
locked to the shaft by clutches, which may be moved 
into and out of engagement with the drullls by trans
versely sliding rods connected with a link under 
the control of a gate man on one of the abutments. 
'Vhen the gates move to a horizontal position, hooks 
on their upper ends engage pins on the vertical 
ribs, and the hooks may be disengaged by rods slid
ing on the ribs, and pivotally connected with arms 
on a shaft in brackets attached to a runway or 
gang plank, extending from one abutment to the 
other in the rear of the gates, one end of the shaft 
having a level', by which the gatelllan may simul
taneously throw the several hooks to unlock the gates 
and return them to the normal upright position. The 
main principle in the construction of this weir is that 
it is designed to retain the water to the full height of 
the gates when the pressure is in equilibrium, the weir 
cOlllmencing to discharge when the water rises above 
this point. The point of support of the gates changes 

according to the 
height of the wa
ter, and the gates 
come back again 
to their l o w e s  t 
resting point on 
t h e  rider plates 
when the excess 
of water is dis
charged. 

FUCHS' IMPROVED AUTOMATIC WEIR. 

T h i s improve
ment has b e e  n 
patented by Mr. 
G. Ludwig Fuchs, 
of Meiningen, Ger
many, a n d  fur
ther information 
relative t h e r e t o  
may be obtained 
through MI'. Ern
esto Fuchs, Ciu
dad Lerdo, Mexi
co. The construc
tion of the weir is 
especially adapt
ed f o r  streams, 
rivers or creeks 
where water is to 
be retained to a 
certain level for 
hydraulic power 
or for irrigation 

purposes. It is also designed for use in rivers where large 
amounts of ice or floating obstructions may injure a 
weir, in which case it is provided in front of the ribs 
with a grate that allows the gates to perform their ac
t.ion without allowing any obstructions to go underneath 
the lower part of the gates, but forcing such obstacles 
to go over the weir without causing injury to its con
struction. Wh ere sudden floods come, the gates work 
automatically to release the surplus water without the 
supervision of a gateman, and the practical working of 
the weir is  designed to keep the river bed c1�an, as in 
floods all the sediment, which would accumulate before 
a dam made of mason work, is carried down. 

• • • • • 
A COVER FOR MUCILAGE RESERVOIRS. 

The appliance shown herewith is especially designed 
for use w ith hottles having a vacuum reservoir within 
which the liq uid is retained by air pressure, a fount 01' 
cup being connected with the reservoir by a passage at 
the bottom. The i mprovement has been patented by 
Truman S.  Lewis, of Waterbury, Conn. (Box 823). 
The larger view shows the device with the cover thrown 
back, the small figure showing it in section with the 
cover closed. A connecting passage opens from the 
bottom of the reservoir into a well or cup in front, and 
the cover is pivoted to a band which surrounds the 
lower portion of the bottle, the lower portion of the 
cover having a projecting arm to engage the side of the 
bottle, and keep the covel' from being thrown too far 
back. On the inside of the cover is an outwardly 
extending downwardly bent arm carrying a small 
bucket or cup, wh ich is immersed in the mucilage when 
the cover is down ,  and on the inner side of the reservoir 
is a groove adapted to receive the handle of a brush 
placed in the cup. 'Vhen the cover is thrown back, as 
shown in the main view, this cup then acts as a brush 
wiper, but when the cover is closed the brush is kept 
constantly immersed. with the cup, in the mucilage, so 
that the evaporation is not great, and the brush and 
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its supporting cup are constantly kept moist, prevent
ing the edges of the reservoir and b rush from becomi n g  
gummed up. 

.. . . . .  
'rhe 'Vorl d's Produ ction oC Coal. 

The following table has been compiled by Dr. E. W. 
Parker, of the United States Geological Survey, giving 
the coal output of the principal cOllntries for the years 
nearest 1896 for which figures could be obtained. Ti lt'  
table will appeal' in the Report of the Survey for 189U. 
The long ton is, of course, 2, 240 pounds and the short 
ton 2,000 pounds. 

Usual unit 
Country. in producing 

country. 
Great Britain (1890), long tons. . . .  . .  . . . . . . . . . . . . . . . . . . .  195,361,260 

United States (1896), long tons . . . . . . . . . . . . . . . . . . . . . . . . . . .  171,416,390 
Germany (1896), metrIc tons . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112,4.�7,741 
France (1896), metric tons . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  29,310,8-32 
Austria.Hungary (1895), metric tons . . . . . . . . . . . . . . . . . . . . . 32,654,777 
Belgium (1895), metric tons . . .  . .. . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  21 ,213,00!l 

Russia (1896), metric tons. . . . . . . .  . .  . . . . . . . . . . . . . . . . .  . . . .  9,079, 138 
Canada (1896), short tons . . . . . . . . . . . . . . .  . • . . . . . . . . . . . .  3,743,U34 
Japan (1893), short tuns . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  3,400,000 
India (1895), long tons . . . . .  . .  . .  . . . .  . .  . . . .  . .  . .  . .  . . .  . 4,441.890 

New South Wales (1895), long tons. . . . . . .  . . . . . . . . . . . . . 3,737,536 
Spain (1896), metric tons . . .  . . .  . . . . . .  . . • . .  . . . . . . .  . .  . . . . . .  1,878,399 

New Zealand (1894), long tons . . . . . . . . . . . . . . . . . . . . . . . . . .  719.546 

Sweden (1895), metric tons . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . .  223,U52 

Italy (1895), metric ton s . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  3U5,321 
Transvaal ( 1895), long tons . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  1,152,206 

Queensland (1895), long ton. . . .  . . . . . . .  . . . . . . . . . . . . . . . .  322,97i 

Victoria (1895), long tons . .  . .  . . . .  . . . .. . . . . . . . . . . . . . . . . . . 194,lil 

Natal (1895), long ton. . . . .  . . . . .  . . . .  . . . . . . . . . . . . . . . . .  1M,U51 

Cape Colony (1895), long tons . . . . . . . . . . . . . . . . . . . . . . . . . . .  81.9�& 
Tasmania (1895), 10lJg tons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36.856 
Other countries . . .  . . .  . .  . . .  . . . . . .  . . .  . . . . . . . . . .  . . . .  . .  . .  2,000,000 

Total in Englisb tons . . . . . . . . . . . . 589.732.000 

Percentage of Great Britain . . . .  . . . . . . . • . . .  . 33'1 

The total under " other count ries " incl udes China, 
Turkey, Servia, Portugal, United States of Cololll bia, 
Chile, Borneo and Labuan, MeXiCO, Peru, Greece, 
etc. 
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MOULDS FOR SOLDERING PIPES. 

The apparatus represented in the accompanying 
figure consists of a bronze mould formed of two pieces 
opening through a hinge, and which is fitted either 
horizontally or vertically to the extremities of the two 
lead pipes that it is desired to solder together. For 
vertical pipes a special hopper is provided. It is 
necessary to scrape and carefully prepare the extremi
ties of the pipes to be united. Then the mould is 
heated and fixed to the latter. After this the molten 
lead, which has been raised to a red heat, is poured in. 
In this way there is obtained a very clean joint with
out any burrs. It is to be remarked that only lead is 
employed, instead of the soft solder used with the 
soldering iron and lamp. 

These moulds, due to 1\1. Tye, permit of soldering 
more rapidly and surely than with the ordinary pro
cess, and of effecting a considerable saving, resulting 
from the difference in the cost of the lIIaterial and 
diminution in manual labor. These apparatus are 
made in several series, varying according to the external 
diameters of the pipes. They can be arranged for 
uniting pipes of different diameters and for soldering 
two pipes at right angles, and either horizontal or 
vertical.-La Nature. 

• • • 
BORING OIL WELLS AT SEA. 

The early settlers in California were familial' with 
the indications of oil, which were common at various 
local ities up and down the coast, and the asphaltum 
frolll beds in the sea, where this product oozed up out 
of the bottom, formed an important factor in the 
household economy of the ancients. In almost every 
burial place on the coast asphaltum is found. The 
natives employed it to mend objects which were 
broken, and as a base in which to place ornamental 
pieces of pearl mosaic ; baskets were fastened to ollas 
by this means, and it was used for endless purposes in 
lieu of nails, cordage and glue. The natives on the 
islands obtained their supply from the wat er, and to
day the rocks at various places can be seen splashed 
with asphaltum which has drifted in. This is particu
larly noticeable after an east wind, showing that there 
is a large area in the deep Santa Catalina channel 
from which asphaltum oozes up. Off Redondo Beach, 
Los Angeles County, it is extremely troublesome, ooz
ing out of the sand offshore and drifting in. Between 
Santa Monica and Los Angeles there are undoubted 
deposits, and north of Santa Barbara several enor
mous ones. That owned by the More estate extends 
some distance alongshore, so that vessels run in and 
the asphaltum is shoveled aboard. The quality, it is 
said, is quite equal to that of the famous Trinidad 
variety. 

At Santa Paula, oil wells were long ago developed, 
and later the oil-producing belt was found at Puente, 
and again at Sunllllerlan 1, below Santa Barbara, 
where a singular state of a fairo may be seen. That 
the oil-bearing strata reached 011t irlto the ocean soon 
became apparent at SUlllmerland, and the drill scaffold-
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ings, looking like windmills without the wheel, began 
in a short time to extend down the l ittle canon which 
they had filled and to creep up the shore in the direc
tion of Santa Barbara. At first, as shown in the ac
companying illustration, they kept along the sides of 
the hills which breast the ocean here, but gradually 
they turned seaward, until one more adventurous than 
the rest rose from the water. The work was started 
at extreme low tide, and finally the tall scaffolding ap
peared twenty or thirty feet from shore, seemingly ris
ing from the sea. 

The illustration shows the location of three wells, 
which at low tide are in the water and at. flood tide are 

MOULDS FOR SOLDERING PIPES. 

completely surrounded, the men working on platforms 
of various heights w hich they ascend when working as 
the sea rises. The structures that 3 1'e built in the sea 
have not yet experienced a strong s outhwester, and it 
is assumed by some that there wil .  be a fall in oil when 
a heavy sea begins to break against the scaffolding. 
The drill  is worked in the water by an engine on the 
beach, the fuel being the oil pumped up : this engine 
working sevel'al wells. At present the most daring
well scaffold st.ands in six feet or more of water at high 
tide, and there is rumor that others will be pushed out 
into the shallow water neal' the kelp beds. This is 
probably the only place where oil is pumped out of the 
ocean. Un doubtedly the entire coast in this vicinity 
overlies an oil-producing stratum. Off what is known 
as More's wharf, half a mile out, oil rises to the SUl'
face in several places. A spring of water also rushes up 
here with such velocity that it can be taken up and 
used if  one does not mind a sl ight intermix ture of salt. 
A similar spring is known on the Florida coast, where it 
it  is said that a " essel can lie alongside the great rllsh 
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of water and fill her tanks with fresh drinking water 
out of the ocean. 

Probably one of the most extraordinary sights of oil 
wells is seen in Los Angeles. Oil was first discovered in 
the west portion, in what was considered a choice resi
dence part of the city, but like magic the lighthouse
like scaffoldings began to rise until the land appeared 
fairly to bristle with them. Fine residences weI'(' 
ruined by the proximity of the unsightly objects, al ld ,  
finally, the section was given over to them, and now 
resembles certain sections of the oil region in Pennsyl
vania. See the SCIENTIFIC AMERICAN for July 17, 1897. 

The wells have advanced in a well defined tract in a 
northeasterly direction, and at present appear to be 
stopped by the large Catholic cemetery, which over
l ies the oil-producing strata. Not far distant is the 
Los Angeles River, which probably will ultimately be 
t'llcI'oached upon and made t.o give up its hidden 
riches: 

The discovery of oil in and about Los Angeles bids 
fair to revolutionize certain lines of business, and prom
ises to produce the long wished for power for manufac
tories. The Terminal Railroad has adopted the oil as 
fuel, and the :Southern Pacific is said to be experiment
ing in the sallie direction. 

California is without deposits of coal, if we except 
lignite beds, which crop out in various places, so that 
oil, as fuel, wi l l  supply a long felt want, and become a 
factor in the rapid developwent of this growing city. 

.. . . , .  
Reported Discovery of Stronthnll. 

The discovery of a large bed of strontiulll at Put-in
Bay Island, reported from Toledo, has awakened a 
considerable alllount of interest among the manufac
turers of fire works, as it is thought likely that it w i l ' 
result in a considerable reduction in the price of a '  
fireworks i n  which strontium nitrate 01' strontium cal' 
bonate is used . One 'Iarge lllanufacturer of fireworks 
in New York, who makes lise of about one hundred 
and fifty tons of strontium nitrate in a year and im
ports the whole of it from Europe, states that it costs 
his firm now about seven and a quarter cents a pound. 
If the strontiulll should be found in large quantities, it 
would  have the effect of lowering the cost of cert.ain 
classes of fireworks, that is,  all those that use a red 0.1' 
crimson light. At present the supply comes chiefly 
from Germany, and the American manufacturer has to 
pay a high price for it. 

.. . . .  --
ON the approach of a thunder storm French peas

ants often make up a very silloky fire, says Industries 
and Iron, in the bel ief that safety from lightning is 
thus assured. By SOllie this is deemed a superstition, 
but Schuster shows that the custom is based on reason, 
inasmuch as the smoke acts as a good conductor for 
carrying away the elect ncity slowly and safely. He 
points out that in  1 ,000 cases of damage by lightning 
6 'a churches and 8'5 mills have been struck, while the 
number of factory chimneys has only been 0 '3. 

OIL WELLS ON THE SEA SHORE NEAR SANTA BARBARA. CALIFORNIA. 
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LENGTHENING A HUDSON RIVER STEAlIIBOAT. 

(Continued from first page. ) 
freight, have no sleeping accommodation, and are built 
with the sole object of giving the traveler a swift passage 
with every possible facility for seeing the beauties 
of the Hudson River. As compared with the night 
boats they sit low in the water, and one misses the 
towering superstructure, the dining saloons, parlors, 
etc. , being all contained on the main and upper decks. 
They are d istinguished by the extreme fineness of their 
lines and a general rakish and yacht-like appearance 
that is not belied by the speed of 23 miles an hour of 
which they are capable under favorable conditions. 

The twin boats of the Albany Day Line were built 
with the object of enabling the tourist to leave New 
York at a reasonable hour ill the morning and reach 
Albany in the early evening ; or, should he prefer it, to 
make the round trip between New York aud Pough · 
keepsie betwE'en nine in the morning and half past five 
in the evening. As the distance is 150 miles, and the 
current varies from one to two and a half miles an hour 
and seven different landings have to be made en route, 
the actual speed of these boats has frequently to be 
maintained at 20 miles an hour to enable them to make 
the run within the lline hours. This large reserve of 
power enables them in cases of emergency or delay to 
run up to 23 miles an hour, and herein lies the secret of 
the remarkable regularity with which the landings are 
made. This is seen at Poughkeepsie, where the passen
gers that are making the round trip are timed to .1and five 
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the radial type, at once absorbs much of the engine and was carried entirely by the ways. The pulling 
power and sets up an uncomfortable vibration in the apart of the hull was accomplished by means of four 
boat. Steam is supplied by three return-flue boilers 1% inch chains, a pair of 5 inch manila ropes working 
9.J.4 feet diameter and 33 feet long. in fourfold blocks, and a couple of steam winches located 

As the boat is designed for giving full opportunity at the head of the dock. A chain was led through tlJe 
to see the beauties of the river, the saloons and pri- hawse hole on each side at the main deck and wound 
vate parlors on the main and upper decks are liberally around four successive bitts so as to secure a thorough 
supplied with glass, the partitions between the win- distribution of the strain.  Just in front of the 
dows being kept down to the lowest practicable limit. stem they were lashed together, and made fast to a 
A special feature, borrowfld no doubt from the railroad pail· of fivefold blocks. The inshore blocks were con
observation car, is a set of private observation parlors, nected to 1% inch chains, which were led back through 
located just forward of the paddle boxes, the fronts of one of the dock buildings and secured to a 12 X 12  
which consist of  large plate glass bay windows, which stick of  timber· placed on the  outside of  the building at  
reach from the ceiling almost to the floor. Taken alto- the ground level. The falls of  the tackles were led to 
gethe�, the New York, with its long unbroken lines of a pair of steam winches. I n  cutting apart the iron 
hull and superstructure, its double row of continuous I hull, all that was necessary was to cut off the rivet 
plate glass windows, its shapely paddle boxes, and its heads and knock out the rivets. This was done in 
pale, buff-colored smokestacks standing three abreast, every case at the original butts. The three decks, par
is as dainty and picturesque a piece of naval architec· titions, guards, and sponsons, were then sawn through 
ture as can be seen anywhere in American waters. and everything was now ready for the pull. At a given 

The sister ship, the Albany, which was built in 1880, signal the forward half of the boat, weighing 350 tons, 
was lengt,hened 30 feet during the winter of 1892, and began to move slowly and steadily forward, and in 
the results were so satisfactory that the company re- exactly 5 minutes and 30 seconds it was stopped pre
cently determined to make the same addition to the cisely at the measured mark, thirty feet ahead on the 
length of the New York. The operation of cutting the ways. Mr. W. D. Dickey, the superintendent of the Dry 
hull of a vessel in two, hauling it apart, and b uilding Dock Coinpany, stood 011 the floor of the dock under the 
in a new section at the point of division ,  is a delicate bow and directed the enginemen at the winches by sig
operation that calls for the best skil l  of the shipbuilder. nal what was t() be done. \Vhen the two portions of the 
The Albany was sent down to Wilmington to be boat were lined up with tine piano forte wire, it was 
lengthened ; but it was decided that the local ship- found that one side of the bow had to be raised only In 
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METHOD OF SEPARATING THE TWO SECTIONS OF STEAMBOAT NEW YORK. 

minutes before the arrival of the return boat from Al
bany. The transfer is made with . unfailing regularity. 

The New York, which forms the subject of our front 
page i llustrations, was built in 1887 at the yards of the 
Harlan & Hollingsworth Compa.ny, Wilmington, Del. 
Her dimensions are as follows : 

Length on water line . . . . . . . . . . . . . . . . • . • . . . . . . . . 301 feet. 
Length over all . . . . • . . .  . .  . . . . . . . . . . . . . . . .  . . .  311 .. 
Breat.lth of hearn, moulded . . . .  . . . . . . • • • • • • . • . . 40 "  
Breadth of beam, over guards . • . . . • . . • • 74 �� 

Depth, moulded . . • . . . . • . • . . . . . . . . • . • • . . . . . . . . 12 " 3 inches. 
Draught . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . .  . . . 6 H 

Tonn8j:(e (net 1091·81) . . .  . . . . . . . . . . . . . . . . . .  . .  1,552 

The hull is built of iron, and everything was done to 
cut down the weights and secure the light draught 
which is necessary for running at high speed over the 
shoals of the upper river. The frames, which are 
spaced 2 feet apart, are 4 inches by 3 inches by 7-16 
inch ; the reverse bars are 2� inches by 2� inches by 
5-16 inch ; the stringers are 4 inches by 3 inches by 
% inch, and the floors 16 inches by % inch. The 
shell plating is % inch throughout, except the sheer 
strake and garboards, wh ich are � inch and 7-16 inch 
respectively. The hull is divided into four watertight 
compartments by bulkheads, which extend to the 
main deck and are free from doors or passageways, the 
compartments being entered by stairways from this 
deck. The boat is  driven by a standard American 
beam engine of 3, 850 horse power, wit.h a <lyl inder 75 
inches diameter by 12 feet stroke, provided with a 
Stevens cut-off. The 30 foot paddle wheels are of the 
" feathering " type, in which the steel buckets enter 
and leave the water perpendiculal"ly, and thereby 
avoid that beating of the water which, in wheels of 

yards were quite equal to a task of this kind, and ac
cordingly the New York was taken over to Robins' 
shipyard at the Erie Basin. Here she was floated into 
the dry dock and placed upon the keel blocks and bilge 
blocks in the usual manner. It was decided to cu't the 
hull  at a point between the engines and boilers, and 
the first step was to build launching ways bp.neath the 
forward half of the hull, and transfer to it the load that 
was carried by the b locks. The accompanying diagram, 
which has been prepared from drawings furnished by 
the John N. Robins Company, shows in detail the 
construction of the ways and the rigging of the gear 
with which the vessel was pulled apart. The fixed 
ways, which were 10 inches deep by 14 inches wide, were 
laid upon blocking on the floor of the dock and well 
shored guide pieces were spiked to the outside of these 
ways to keep the sliding ways in place. The latter 
were built of 6 X 14 inch timbers and were tied to
gether with 12 X 12 transverse timbers at regular in
tervals. The space between the transverse timbers and 
the floor of the hull  was filled in with blocks and 
wedges, and at the forward end shoring pieces were 
substituted to accommodate the decreasing width and 
the taper of the bow. The length of these ways was 
102 feet, and they were placed 10 feet 9 inches apart in 
the clear. At a distance of 3 feet 9 inches on the out
side of the main ways, a pair of additional ways were 
built to take the weight of the boilers. The ru bbing 
surfaces of the ways, which of course were planed and 
smoothed, were freely lubricated with a mixture of 
tallow and fish oil. When everything was completed, 
the wedges were gradually driven home until the 
weight had been lifted from the keel and bilge blocks 

of an inch and the stem jacked over about an inch-a 
highly creditable result. During the building of the 
ways, the fifteen frallles for the new section of the 
hull  had been made in  the shops to model. The 
work of carrying them into the dock and putting 
them in place was done by hand, as shown in the 
engraving. It commenced on Saturday morning, and 
by noon of the same day the work was in frame. The 
framing and plating is similar to that of the rest of 
the hull, with the exception of two additional sister 
keelsons of % inch plate, which are spaced about 16 
feet apart. 

The owners of the shipyard are to be congratulated 
on the rapidity and success with which this novel an d 
difficult piece of work was done. The work of cutting 
the rivets was started at 1 A. M. Thursday, November 
11, aud completed that night. The ways were com
pleted by 3 :30 P. M. on Friday, and the hull  was in 
frame by noon on Saturday, the total working time be
ing 17% hours. It is expected that within 15 days from 
the time the boat was docked, the Ilew hull and the 
main deck work will be completed. 

It is estimated that the additional buoyancy afforded 
by the new section of the hull will lighten the draught 
by 5� inches. This, on a model of such great beam 
and fine l ines as the New York, will give her an easier 
waterl ine and will, if anything, increase her speed. 
However, as the lengtl:ening was undertaken with a 
view to increasing l:ne passenger accommodation, 
which at present is 2,500, it is  probable that with a 
larger load the speed will remain at 23 knots with 
forced draught or 20 knots under ordinary working 
conditions. 
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I ncrease oC the Artillery Force. 

To the Editor of the SCIENTIFIC AMERICAN : 

Referring to the article upon sea coast defense in 
your number of November 13, in which mention is 
made of the large number of men required to man the 
guns which will be required, your correspondent begs 
leave to make the following suggestion : 

After retaining at each post t-he minimum of regu
larly enlisted men necessary to keep the armament in 
order, let the full  fighting force required be enlisted in 
the vicinity under the following condItions : 

The men to serve, with pay, for a stipulated time 
each year. during which time they will be instructed in 
their duties. During the remainder of the year, except 
in time of war, the men to remain at their homes, with
out pay, subject to call when needed. 

By selecting the time of service when little labor on 
the farm is requi red, an abundance of the very best 
material would be secured, Illen who would be glad to 
remain in the service for years, and who would be 
available at any time on a day's notice. 

Such a force woula be brought under the best pos
sible influences for making them do their duty gal
lantly, for they would be fighti ng directly in defense 
of their homes under the very eyes of their friends and 
neighbors. 

While the efficiency of this service would be equal if 
not superior to any other, the cost would be f<tr less, 
and the money expended would go into the pockets of 
thrifty, worthy people, w here it would do the country 
SOIlle good. 

A similar plan is now followed in the life saving ser
vice, the men serving, on pay, for certain months of 
the year only, and where could a finer body of lllen be 
found than thest' ? WJI<1. W. BLACKFORD. 

Lynnhaven, Princess Anne County, Va. 
. · e • 

Orga nized Arctic Exploratio n. 

To the Editor of the SCIENTIFIC A)IERICAN : 

In the number for September 25 of your valued 
paper I find a note on 1\1r. W. Weliman's proposed 
polar expedition .  

1\1r. Wellman's plan i n  so far coincides with what I 
have long considered to be the only rational solution 
of this problem that r am encouraged to offer a few 
general suggestions that may, perhaps, elicit a broader 
discussion of this interesting subject. 

I quite agree with Mr. 'Vellman that up to this time 
all attempts to reach the north pole were dashes. 
Therein, in my opinion, lay the ultimate cause of t heir 
failure. I am certain that if half the energy, patience 
and money spent in organ izing polar expeditions in this 
century had been applied to systematic advance. the 
north pole would have been reached many years ago. 
r shall not spend time in analyzing the psychical mo
tives that led Franklin, Dr. Kane, Peary, N ansen and 
all the host of polar explorers to prefer individual feats 
of nearly superhuman exertion to a steady and, pos
si bly, international action in t h is direction. Very 
probably the main reason can be found even in Mr. 
Wellman's words : . .  I am eager . to plant the 
A merican flag, " . . etc. The world at large has 
gained very little by following this plan, and many 
brave men and valuable lIves have been sacrificed 
without any real necessity. 

When we come to think quietly over the matter, it is 
difficult to see any necessity in reaching the north pole 
at a j ump. In all probability, if e\Oen the j ump is suc
cessful, the happy individual who succeeds in  alight
ing on the �pot " whence there is no direction but 
�outh , "  will be so utterly exhausted by the terrible 
strain of his feat that he will have no more energy 
left for steady exploration and o bservation that can 
alone t e  0f any real use to science or humanity. All 
the remnant of his courage and physical endurance 
will necessarily be employed in attempting to jump 
home again. 

Mr. Wellman's plan seems to me the first step in 
the true direction ; unfortunately, I see in the plan 
as it now stands two elements that can bring on failure 
where success should be certain. One of. these ele
ments is haste and the other national an,d personal 
egotism. If, instead of fixing a term of three years, 
Mr. Wellman had not put any limit to his w"ai-k, and if, 
instead - of packing up only the gallant .. stars and 
stripes," and refusing .. public subscription and uni
versal consent," he would take the international flag 
. .  Excelsior " and accept both un iversal subscription 
and universal consent, his ultimate success would, I am 
confident, be a matter of certainty and not of doubt. 
Private means and private energy may, certainly, 
cover the expenses and furnish the exertions of found
ing two or t.hree supply stations and undertaking a 
three years' expeditIOn toward the pole, but they can 
hard ly suffice to bring t hat enchanted spot within the 
reach of continuous scientific research. 

I thin k that the north pole should be u.nd can be 
reached only by a continuous chain of stations, placed 
" not two or three degrees,"  i. e. , 30 or 45 geographi
cal miles, apart, but within an easy day's journey 
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meters. At intervals of a week's march, say at every 
100 or 120 kilometers, a large depot should be con
structed, where a party of 10 or 12 Illen and 60 dogs 
could live comfortably for months at a time, if neces
sary. The intermediate stations could be much siIn
pl!�I' equipped, and consist of a warm shanty, with a 
sufficient supply of provisions and fuel to allow a party 
to stay over a blizzard or even a few days of exception
ally inclement weather. All the stations should be 
connected by a telephone line, made strong enough to 
insure continuous service. This line would serve also 
as a guide rope from station to station. 

The steamer Warrimoo, from Australia, brings ad
vices as follows : H. 1\1. S. Penguin has j ust returned to 
Fiji after surveying the pJ:oposed Pacific cable route 
from Suva to Honolulu. The bottom of the ocean was 
found to be very uneven. One or two uncharted 
patches near Honolulu were discovered, but, as they 
have seven or eight fathoms of water over them, they 
al'e not dangerous to navigation. 

If the point of departure be Cape Flora, as proposed 
by Mr. 'Vellman, ten degrees from the pole, or about 
1, 200 kilometers, ten large depots and fifty smaller 
stations would bring the pole into constant communi · 
cation with America or Europe, provided Cape Flora 
can be regularly reached by shipping. If not, one or 
two intermediate - large stations should connect Cape 
Flora with some open port. 

The cost of such a ,. road to the pole " would certainly 
be very considerable (some of the stations Ulay pos
sibly have to be solidly constructed house boats, 
heavily anchored in the open sea), but that cost will 
scarcely bt' greater than that of a first class overland 
railroad of the same length, and certainl y  not beyond 
the limits of international enterprise and i nternational 
wealth. 

The time needed to construct such a chain of stations 
may be ten years (at the tortoise speed of 120-150 kilo
meters a year) instead of three, but real ly, ten years 
are a short time for inevitahle success in comparison 
with the seventy or eighty years already spent in more 
or less heroical failu l·es. N. THISHKOV. 

Timbirsk, Russia. 

Misccl l a neo u s  Notes and Reccipts. 

The Uses of Chrome Glue Especially as Glass 

Cement.-Chrollle glue is known to consist of a moder
ately strong gelatine solution (containing 5 to 10 per 
cent of gelatine) to which about one part of acid chrom
ate of potassium in solution is added to every five parts 
of gelatine. This mixture possesses the property of 
becoming insoluble by water through the action of 
sunlight under partial reduction of the chromic acid, a 
property which is advantageously utilized in photo
graphy. The author coated both fractures of a glass 
as uniformly as possible with the freshly prepared solu
tion, pressed them together, and fixed them .in this 
position with a cord. The cylinder glass was exposed 
to the sun light and was found to be firmly united 
after a few hours. Even hot water did not dissolve the 
oxidized chrome glue, and the fracture was scarcely 
noticeable. Valuable articles of glass, which would be 
disfigured by a thick cement joint, can be very nicely 
repaired in this manner. 

In the production of waterproof textures chrome 
glue is l ikewise of use ; at least, where a certain tight
ness is no drawback. The fabric, after having been 
put in a frame, only needs to be painted one to three 
times with the hot chrome glue and then to be exposed 
to the sun light or day light. -Prof. Schweizer, in Tex
til Zeitung. 

Mode of Preserving Flowers and Grasses.-In drying 
flowers and grasses, which are to retain their fresh 
colors and natural shades, proceed as follows : Take a 
box with a sliding cover, remove the bottom and im
mediately below the lid (inside the box) attach a 
medium fine wire sieve. Procure fine, clean sand, sift 
off the dust, wash out the sand and dry it at moderate 
heat. Then warm the sand again in a copper kettle 
and after it has become hot enough add one-half part _ 

( weight) finely scraped stearin e to one hundred parts 
(weight) sand : this is mixed and intimately incor
porated with the sand, so that each grain re<leives a 
coating of stearine. C ut well developed specimens of 
flowers or ornamental grasses, place the box with the 
sliding cover and sieve down ward, put in a layer of 
sand about two inches high, stick the flowers, etc. , into 
this and cover them gradually with sand, but in such 
a manner that the stems and leaves retain their natural 
positIOn. Thus continue wit h alternating layers until 
the box is filled, then put on the bottom carefully 
and set the box in a warm place, which must not be 
too hot. After about forty-eight hours drying is finished, 
the box is  taken down and t he sliding cover pulled off 
carefully ; t.he sand will fal l through the sieve and tllP, 
flowers, grasses, etc. , remain dried in their natural 
shapes and colors. 

Production of Printing Inks. -(a) Warm 4'5 parts 
Venetian turpentine with 2 parts oleic acid as free 
from stearine as possible, adding 5 parts soft soap. 
Then add 3 parts of burnt, finely Sifted lampblack 
and a solution of 0'1 part Paris blue and 0'1 part oxalic 
acid in 5 parts water. (b) 9 parts Venetian turpen
tine, 10 parts soft soap, 4 parts oleine, 4 parts lampblack. 
(c) 1\1elt together carefully 25 parts paraffine oil, 45 parts 
colophony at 800 (176° Fah. ) ,  and add 15 parts lamp· 
black. (d) For web p rint ing presses use only 40 parts 
colophony instead of 45 parts. (e) For perquisites use 
dammar resin instead of colophony.-Pha.rIll. Zeitung. 

Sir Rutherford Alcock, K. C.B. , F. R. C.S. ,  died re
cently at the age of eighty-eight years. The deceased 
was brought up to the medical profession, but soon 
gave it up for travel and the diplomatic service. 
He was president of the Royal Geographical Society 
in 1 876, and also presided over the health department 
of the Social Science Congress a few years afterward. 
To Sir Rutherford Alcock we owe much of our know
ledge of the far Fast. 

T wenty million dollars is the sum which the French 
government proposes to devote to the Paris Exhibition 
of 1900. Nearly $10, 000,000 will be consumed by the 
construction of two palaces in the Champs Elysees 
and those in the Champ de Mars, in the Esplanade des 
lnvalides, and on the quays. The bridges across the 
Seine are to cost $1,000,000, and the mechanical and 
electrical services another $1,000, 000. In one word, 
France proposes to do the whole thing on a scale of 
unprecedented magnificence. 

The World's Columbian Exposition Company must 
pay the loss to the French republic and French ex
hibitors caused by the fire on- Jan uary 8, 1894. Such 
is the opinion of Judge Grosscup, handed down N 0 -
vember 8, from the Federal bench. T he fire at the 
Casino and Peristyle showere(l sparks upon the wood
en walk of the Manufactures building. The burn i l l ' �  
timbers fell into the building and upon t h e  exhi bits o f  
t h e  Frenchmen. The Prench republic lost SOllie fi l i l' 
Beauvais and Gobelins tapestries and two magnificen t
Sevres vases, made for ornaments at the entrance to the 
C hamber of Deputies. The loss amounted to about  
$75, 000. 

The Straits Times states that, according to telegraph
ic advices from British North Borneo, an earthquake 
was felt at Kudat on September 21, as also a slight 
tremor at several places along the coast. About the 
same time a new island was thrown up from the sea 
between 1\1elllpakul and Lambeidan, 50 yards from the 
mainland, opposite Labuan. T he island is of clay 
and rocks, and measures 200 yards long by 150 yards 
broad and 60 feet high. The island appears to be in
creasing in size, and emits inflammable gas in several 
places, with a strong smell of petroleum gas. The 
earthquake was not felt at Labuan. 

Experiments made in the laboratories of  Sibley 
College show that the usual figures for dense smoke 
per ton of fuel employed ranged from 10 to 12 pounds 
of soot ; of the latter, about one-half was carbon, the 
remainder principally unconsumed hydrocarbons, 10 
to 15 per cent of ash, and, if collected outside the 
furnace, perhaps 2 per cent of moisture. It was found 
that no smoke was ever produced in an atmosphere of  
oxygen. With restricted air supply the maximum j llst 
stated was obtainable ; but low temperature combust i ' l I l  
and restricted oxygen supply appeared t o  b e  t h e  t l\" ( j  
main conditions favoring smoke production. Again ,  
the composition of soot was found often to be sub
stantially that of the coal from which it  was prodnced. 
A red uction of the proportion of slIloke made effects It 
reduction cOI:'respondingly, and, perhaps, proportion
ately, i n  the percentage of carbon contained in the soot. 

. . .  , . 
Krupp A rlDor Plate Process. 

According to press dIspatches the Krupp armor plate 
process is to be adopted by both the Carnegie Steel 
Company and the Bethlehem Compa ny, they having 
purchased exclusive rights to the process in the United 
States. The details of the process have not been 
made public, but it is claimed that the plates which 
are produced by it are superior to those made by 
the Harvey process. It is said the cost of the armor 
under this process will be higher than under the Har
vey process. The English armor plate making firms 
of John Brown & Company, Cammell & Company, 
Vickers & Company, and the French firm of St. Cha
mond have also purchased rights of the Krupp pro-
cess. 

• 1 • • • 
Mo unt Vesuvi u s  In Eruption. 

Mount Vesuvius is more active than it has been for 
years, and the ernption is daily increasing in magn i
tude. '1'he volcano now presents a beautiful appear
ance, shooting forth immense colulIlns of smoke and 
ashes, through which the fil'e from the central crate l' 
pours upward, illuminating the showers of cinders and 
the lava streams. The wind carries the ashes to Naples. 

. . . .  ., 
Swedish Po lar Expe d i t ion. 

King Oscar and a nu mber of private persons have 
contributed a sufficient sum of money to i nsure the 
dispatch of a Swedish polar expedit ion in 1898. It will 
be led by Prof. N athorst, the geologist. The cost of 
the expedition is estimated at 70,000 crowns. 
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STEAM MOTOR CAR FOR BRANCH LINE SERVICE. gages, etc. On the opposite side is the Westinghouse 
It frequently happens that the large railroads have air pump, the receiver being carried on the front end 

branch lines on which the travel is so light that they of the truck. The coke fuel is carried in bins within 
cannot be worked to advantage by the usual locomo- the engine room, and the water is carried in the 
tive and cars_ On such lines. where the traffic is light long cylindrical tank which will be noticed slung be
and scattered, a regular train can only secure a full neath the body of the car. The car carries sufficient 
load if it is run at infrequent intervals-an arrange- fuel and water for a run of sixty miles. The driving 
ment which, though it may be to the advantage of the wheels are 42 inches in diameter and the driving wheel 
company, is more or less inconvenient to the public. base is 8 feet. The total weight of the car is 115,000 
To run a regular train at 
more frequent intervals 
would be a dead loss to 
the company, on account 
of the large dead weight 
of the train in proportion 
to the paying load, amI 
also on account of the large 
train crew which must be 
employed. Nor would the 
electrical equipment 0 f 
such roads be profitable, 
the travel being too light 
to warrant the cost. 

[NOVEMBER 27, 1 8<)7. 
A Tank for Model Ship •• 

An experimental model ship tank, for which Congress 
appropriated $100, 000 last year, is being rapidly con
structed in the Washington navy yard. It is thought 
the tank will be ready for experimental operations 
ear ly in the spring. The project is being watched with 
great attention by naval officers and marine architects, 
as its novel features and purposes are mainly of an un
tried character. Similar tanks exist in England, Italy 

It is in this particular 
class of service that the 
steam dummy, as the COIll 
bined locomotive and car 
is called, is likely to prove 
extremely useful, on ac
count of its large passenger 
capacity in proportion to 
the weight of the motor 
power and the size of the 
train crew. The composite 
car which is herewith illus
trated has recently been 
com pleted by the Schenec

tady Locomotive Works 
for use on a branch line of 
the New England Rail
road, where the traffic does 
not warrant the services of 
a complete train of loco
motive and cars. As the 
first motor was somewhat 
in the nature of an ex-

LOCOMOTIVE OF NEW ENGLAND RAILROAD MOTOR CAR. 

and Russia, but the Ameri
can tank embraces a num
ber of mechanical contri
vances which are expected 
to add materially to our 
knowledge of hull design . 
The tank is four hundred 
and seventy feet long, and 
is b u i l t  entirely of concrete, 
and w i l l  be covered by a 
substantial steel framed 
building. Spanning t h e  
water surface, a movi n g  
bridge will  carry the dyna
mOllletrical d e  v i c  e for 
measuring the resistance 
of the accurate models of 
ve�sels towed from one end 
of the tank to the other. 
These models, representing 
precisely the form of the 
ships, will be from fifteen 
to twenty feet long, and 
when towed at slow speed 
will f u r n i s h  data upon 
which the efficiency of a 
full-sized vessel at high 
speeds may be determined 
from formulre. The frame 

for the building, which is 
to be five hundred feet 
long and fifty feet high in 
the clear, is bein g delivered 
at Wash i ngton . The shel
ter is designed to enable 
the maintenance of a con-

periment, it was decided to make use of an old dining pounds, of which 70,000 pounds are on the drivers and 
car. The internal fittings, kitchen, tables, etc. , were 45,000 pounds on the six-wheeled truck. 
removed, and the car, which is 64 feet long, was divided '.rhe car was tested on a grade which varied from 50 
by partitions into three compartments, one being to 58 feet to the mile, where, with a regular passenger 
given up to the engine and the other two constituting coach attached, it maintained a speed of thirty miles 
the smoking com partment and day coach. an hour. A test for speed was made by running the 

The six-wheeled truck at one end of the car has been motor car alone on a level track, u nder which condi
retained, but the other truck has been removed and tions it covered five miles in five minutes and fifty-five 
its place is taken by the four-wheeled locomotive seconds. The details of the run were as follows : 
shown in the engraving. The cylinders, which are 12 Minutes. Seconds. 
inches diameter by 16 inches stroke, are carried at the First mile run in . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  1 20 

forward end of the frame, and are connected to crank ��,:
d
m��������::::::: : : : : : : : : : : : : : : : : : : : : : : : '  � 1� 

pins on the rear axle. The center of the frame is oc- I Fourth mile run in . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . .  1 7 
cupied by the vertical boiler, which projects through Fifth mile run in . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  1 13 

the engine compartment of the car and answers to the The fastest mile, therefore, was run at the rate of 
king pin of an ordinary truck. This connection be- 53 '7 miles per hour. 
tween the locomotive and the car is an interesting The car was run under its own power from the 
feature. A circular casting, which is bolted to the Schenectady shops to its destination on the New Eng
engine frame and to the lower part of the boiler, is land road, a distance of 315 miles. It should also be 
provided with a groove, in which are 125 hardened mentioned that the train crew consists of only two 

stant temperature and an 
absolutely still atlllosphere during experimentation . 
The towing gear will  be operated by electricity. It 
will be installed next March. The experimental tank 
at the Washington yard is the design of Naval Con
structor D. W. Taylor, who is superintending its con
struction. 

. ,  . . .  
Accident to tbe Maasdam. 

The Dutch steamer Maasdalll, from Rotterdam for 
New York, returned to Plymouth on N ovem ber 14, with 
her machinery disabled, arriving there without assist
ance, however. On November 7 the high pressure and 
low pressure cylinders of the fore engine broke, smash
ing the crank shaft, shaft frame and foundatil)ns. The 
accident occurred in a heavy gale. A steamer tried to 
take her in tow on the ninth, but the hawsers broke. 
The Maasdam then got her after engine working and 
on November 10 proceeded without assistance, but 
when she reached Plymouth her after engine broke 
down j ust as she got inside the breakwater. The ves 

STEAM MOTOR CAR FOR THE NE W ENGLAND RAILROAD, COMPRISING LOCOMOTIVE, SMOKER AND DAY COACH-CAPACITY, 60 PEOPLE • 

. , t eel balls 1� inches in diamet.er. A similar casting is 
bolted to the framing of the car, and rests upon the 
circle of balls. This ball-bearing connection permits 
the motor to take the curves freely, and it also prevents 
the vibration of the locomotive from being trans
mitted to the car. The steam pipe connections from 
the boiler to the cylinders are laid on the inside of the 
cast iron rings, and flexible steam joints are avoided. 

The furnace door is on the front of the boiler, and 
above it, on the upper end, are steam and air pressure 

men-an engineer and a conductor. This exceedingly 
interesting design marks a Ilew departure in steam rail
road practice, and we shall not be surprised if it proves 
t.o be the forerunner of a large and ever-growing num
ber of the same type of motor car. 

• • • • 
A REMARKABLE th understorm passed over Italy on 

April 24. The rain was mixed with sand and seeds of 
the carob that must have come from Africa, according 
to Prof. Tacchini, of Rome. 

sel anchored and her passengers were taken off al u i  
sent to New York o n  another steamer. 

... . .  
Ice Breaking Steamer fo r the A rctic. 

Capt. Sverdrup. of the Fram. Nansen's Arctic vessel, 
has arrived at St. Petersburg to take part in the pro
ceedings of a conference which is  to be held in that 
city for the discussion of the feasibility of con structing 
an ice-breaking steamer to penetra.te the Arctic Sea. 
specially along the coast of Siberia. 
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THE STEEL CELL AND CENTRAL CORRIDOR SYSTEM: 
OF PRISON CONSTRUCTION. 

The new addition to the Erie County Penitentiary 
at Buffalo marks a departure from the commonly ac
cepted methods of prison construction, and introduces 
features which not only increase the security with 
which the prisoner is held, but conduce to far better 
sanitary conditions than obtain under the common 
methods of construction. A prison building constructed 
on the ordinary lines consists of strong outer walls 
pierced with grated windows, inclosing a central block 
of cells, which have balconies provided at each story. 
The cells are provided with swing doors opening onto 
the balconies, and the balconies are provided with a 
railing which is usually about 3 or 4 feet high. 

There are several objections to this system. In the 
first place, the security of the prison depends upon the 
outer walls and the gratings which cover the .windows. 
Then the heating and ven tilation are generally im
perfect, the higher rows of cells becoming too warm 
and the lower too cold, as the result of the heated air 
rising to the top of the main building. The lighting 
also is usual ly very pOOl', as the cells are from 15 feet to 
20 feet removed from the outer wall of the b uilding, 
and the only light that the prisoner gets comes through 
the grated doorway of the cel l .  'I'here is a further ob
jection to this system on account of the unprotected 
condition of the balconies, which, with their low rail
ings, present an easy means of violence by the prisoner 
throwing himself or the turnkey over, as has at times 
been done. 

The Erie County Penitentiary has been designed 
with a view to obviating these defects. It will be seen 
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THE STEEL CELLS BEFORE OUTER WALLS WERE CARRIED UP. 

the building in each story are located ordinary steam lleating pipes, an d 
above each set of these are the cold air registers. Each section or story i ., 
arranged so that the register and the steam can be turned on independently .  
The air, heated by the pipes, passes through the cells and undern eath the 
door at the front of the cells and then rises to the skylight above the 
central corridor, as indicated by arrows in Fig. 2. It will thus be seen each 
prisoner secures the first use of the pure air from the outside. Each cell, 
moreover, is supplied with additional registers, which can be operated by the 
prisoner himself, who can regulate the heat at will. 

The three feet of space between the cells and the outer wall is utilized 
as a jailer's cOl'l'idor, through which the guard can observe the movements 
of the prisoners. This, it will be understood, is the only side of the cell that 
is provided with gratings ; the floor, ceiling, side walls, and the door opening 
onto the prisoners' balcony being made of plate steel, and it is through 
this grating that the prisoners receive the abundance of light from the 
large windows only three feet away in the main outer wall of the building. 
The plate steel door of the cell is furnished with a ventilator which is 80 
arranged that when the cell is closed observation of the opposite cell and 
vice versa is impossible. This, it may be remarked, is the first prison in 
this country that has been so arranged that a prisoner can be isolated from 
his fellow prisoners, and obtain an abundance of light and independent 
ventilation without being thrown in contact with h is fel low prisoners. It 
will be seen, from the illustration of the central exercise corridor and 
balconies, that the railings around the balconies are extended the whole 
height of each story, so as to make it impossible for a prisoner to jump 
over or force his keeper or other prisoners over the balcony rail. The 
inclosure of each balcony separately gives the keeper an easy means of 
sepamting different classes of prisoners and of taking each class out inde
pendently for exercise in the central corridor or for work in the shops. 

CENTRAL CORRIDOR BEFORE CONSTRUCTION OF BALCONIES. The locking bars governing the doors of the cells are so arranged h� 

by reference to Figs. 1 and 2 that many of the features 
just enumerated h ave been entirely reversed, and t,hat 
instead of being from 15 to 20 feet from the outer walls, 
the cells are now placed only 3 feet· distant frolll the 
walls, thereby providing a wide and roomy corridor 
down the center of the steel inclosure. This corridor, 
which is lighted by a skylight which extends over t he 
entire length of it, forms a very commodious exercise 
corridor and a space in which the prisoners may be 
safely fed if so desired. 

'I'he exterior walls of the 300 cells and the ceilings in
closing them are made of tool-proof steel grating. The 
vertical bars of this grating (see Figs. :3 and 4) consist of 
1 1� inch hexagonal steel spaced 6 i u ches on centers. 
The cross bars measure �4 inch by 3 inches and are 
placed 12 inches on centers, the whole being interlocked 
in the following manner : The hexagonal vert ical bars 
a1'e provided at e\'ery 12 inches of their height with a 
circular recess, as shown in Fig. 4, which gives 12 shou l
del's, 6 above and 6 below the . cross bars. In putting 
the grating together, the vertical is inserted into the 
horizontal (the opening of the latter being hexagonal in 
shape) and is given one-sixth of a turn, so as to bring 
the projecting shoulders above and below the metal of 
the cross bars and securely lock them together. A 
counterlocking bar is then placed at the top of the 
joint and is riveted securely to it. It will be seen from 
Fig. 3 that the counterlocking bar prevents the verti
cal bar from being turned back, and, conseqnently, 
when the prison grating is once set up, the whole sys
tem is firmly locked together. The bars are made of a 
steel which is saw, file and drill proof, and it renders 
unnecessary the heavy outer walls which are common 
in prison construction. 

Ventilation and the separation of each tier of cells is 
secured in the following way : On th� outer walls of 

CENTRAL EXERCISE CORRIDOR AND BALCONIES, ERIE COUNTY PENITENTIARY, 

BUFFALO. 
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to allow the entire row of cells to be locked or un- servants had)habituaUy cast into this part of the water

locked by the movement of one lever. At the same courses the dejecta and sputa of a person suffering 

time the interlocking is such that a single prisoner with tuberculous disease of the lungs and intes

can be removed or incarcerated without disturbing tines. 
the lock bars on the other cells. On the other At the beginning of the winter one of the carps died, 

hand, if the keeper wishes to retain one or more and its condition of putrefaction precluded any exam 

prisoners, releasing the others, he can do this by - a ination into the 
simple operation of the lock bar, unlocking the de- causes of the le
sired n umber of cells and leaving the balance locked. sions it presented, 

toward the natives when he was commissioner in Afri
ca in 1891. Dr. Peters is dismissed from the German 
service and has been ordered to pay the entire cost of 
the prosecution. The indictment charged him with 
arbitrarily hanging a negro boy in 1891 and the next 
year a negro girl, and also unjustly making war against 

,�,�rl=t.��'fl •• IAIL O�:S c 

About midway of the length of the central corridor but M. Dubard's 
the various balconies are connected by a short cross attention was di
gallery, or watch tower, as it is  called, from which the rected to the state 
guards are able to watch the door of every cell in the of the remaining 
bUilding. The guards' walk at the rear of the .cells is carps. Three of 
built of stone, and is  carried on steel angles, which are I' the seven were 
placed at the same height as the cell floors ; outer found to have tu
angles being laid up as the masonry progresses. This mors of the flank, 

walk serves, as we have already described, to form a and these were in

complete floor from the corridor side of the cells to the vestigated jointly 

outside door of the building, and, as it is perfectly by M. Hataillon, 

airproof, the system of ventilation, as above de- M. Tene, and M. 

t.-PLAN OF ERIE COUNTY PENITENTIARY. 

scribed, is carried out to perfection. Dubard. It was found that the first tumor observed, on 
This separation of the cells conduces to considerable February 20, 1897, was as large as a hen's egg and had the 

economy in the operation of the prison, inasmuch as consistence of a sarcoma. It was formed at the expense 
if only one line, or say twenty or thirty cells, are in of the kidney. Although readily concealable in places, 
use, it is possible to heat this particular floor, thus it was elsewhere continuous with the sound renal 
doing away with the neces:,;i ty of heating the whole tissue. Microscopical preparations of the growth 

showed innumerable bacilli which 
stained like Koch's bacillus. Amid 
the lumina of the vessels and the con
nective tissue, both more or less in
flamed and invaded by leucocytes, 
there were the same bacilli, some of 
them free, but most of them included 
in phagocytes. At certain points the 
formation of tuberculous giant cells 
WitS readily recognized. 

2.-CROSS SECTION SHOWING METHOD OF VENTILATION. 

An extensive series of cultures and 
inoculations was undertaken. The 
cultures succeeded at the ordinary 
temperature, about 57 '2° F. , but they 
did better at from 69 '6° to 80 '6°. At 
from 96 '8° to 98 '6° their growth was slow 
and very difficult to start. There is 
little difficulty, remarks M. Dubard. i n  
choosing a suitable medium for this 
micro-organism, but its development 
requires the presence of oxygen. All 
the cultures produce bacillary toxines 
identical with the toxines of the tuLer
culous di�ease of birds. On cultures 
that are a little old there are found 
dichotomous forms, filaments more 
elongated and flattened and present
ing points where the coloring matter 
accumulates to a degree suggesting 
the existence of chlamydospores. On 

prison when only one· half or one- quarter of it is in 
actual use. The plans of this building were drawn up 
by the Van Dorn Iron Works Company, of C leveland, 
0., the builders of the cell work, to whom we are in
debted for our illustrations and particulars. 

T u berculou8 Disease In Fishes. 

An interestin� contribution to comparative patholo
�y, by Prof. Du bard, of the Dijon school of medicine, 
is published in the Province Medicnle, says the New 
York Medical Journal. M. D u bard begins his com
munication with the remark that chance often effects 
more than patient lIlvestigation, as is shown by the 
fact that aftel' several years spent in bacteriological 
studies of cold-blooded anilllais he lately had the good 
fortune to observe a remarkable case of tuberculous 
disease in the carp. He t.hen goes on to say that he 
has long been engaged in trout culture in an abund
ant spring of pure cold wat �r, of a telllperature of from 
53'6° to 57 '2° F. ,  on a piece of property situated near 
Dijon. In a reserved portion of the stream eight 
carps, the remnants of experiments in pisciculture, 
were placed in October, 1895. For two or three years 

solid media, the closer the tempera
ture to 96'8° F. , the more does the dry, scaly look 
of the cultures distinguish them froll! : hose of the 
tuberculous disease of birds and make their character
istics those of a culture of human bacil li. If bouillon 
is used, whether a pellicle forms or the growth goes on 
at the bottom of the vessel, the liquid never becomes 
cloudy. At a temperature of from 75 '2° to 81 '2° F. ,  
which seems t o  b e  the best for this form the 
cultures begin to Ilrow in from five to s�ven 
days. As regards inoculations of animals, M. 
Du bard call say little, except that in the couroe 
of from seventeen to twenty days there was 
obtained in the frog a " superb " pleural, pulmo
nary, mesenteric, hepatic, and splenic tu bercu
lous formation. '1'he results obtained with 
warm blooded animals the investigators will 
make the subject of subsequent cOIIllIIunica
tions. 

The second tumor, examined on April 18, was 
also renal, and it showed precisely the same 
lesions and bacilli as the fir�t one. The third 
carp, which was not very decidedly affected, 
was kept with a view to provide against possi-

ble failures or obstacles in 
the investigation. M. Dubard 
inclines to the belief that the 
microbe found in these carps 
is a cyprine variety of Koch's 
bacillus, and that the trinity 
of tuberculous disease - of 
man, of birds and of fishes
is one fundamentally . 

... . .. 
Dr. Carl Peters P u nished. 

:I.-DETAILS OJ!' IBOBLOCKING JOINT-GRATING OF ERIE COUNTY 

PENITENTIARY CELLS. 

A special - dispatch frolll 
Herlin dated Novelll ber 15 
says that the court martial 
has confirmed the sentence of 
the lower court upon Dr. Carl 
Peters, the well known Afri
can explorer, former German 
high cOlll lll issioner in Africa, 
ex-chairman of the German 
Colonial Society. He was 
charged with extreme cruelty 

Chief Malamia. Dr. Peters protested that he was not 
guilty and affirmed his belief that in his official ca
pacity he was vested with the power of l ife or death. 
He claimed he was ohliged to inflict the death penalty 
in the cases specified in order to save German prestige. 

. . . ' . 
Borax. 

The firs t issue of the Western Homes, published at 
Topeka, Kansas, contains many practical sugges
tions. The following is one of them : Borax has a 
�reat variety of uses. It is a great purifier. 'Vash out 
the sink and clean the kitchen table with it to keep 
them sweet. It is a good 
wash for many skin diseases, 
though it is poisonous to some 
persons. It should never be 
used too freely by any, as it 
combines with the oil of the 
skin and hair, leaving the 
skin dry and the hair brashy. 
It softens water, and if dishes 
must be washed in hard wa
ter, it will prove a great help. 
In the laundry, it makes the 
washing easier and helps 
whiten clothes, especially if 
soap containing borax is used. 
Strong borax water will aid 
in removing stains made by 
machine grease. It is good to 
cleanse brushes, combs, silver 4. SECTION OF VERTICAL 
and glass. It is a good gargle STEEL BAR. 

for sore throat. It is said 
that a tiny pinch put in the water wherein the face 
is washed will remove freckles, if persisted in. The 
fact that it is poisonous to some must be remem
bered in this  connection. It will destroy roaches. 
It whitens the teeth, and is a good wash for inflamed 
eyes. 

.. . . .. . 
EGYPT'S population, according to the census just 

taken, is 9, 700.000, an increase of 2, 900,000 since 1882, or 
about 42 per cent in fifteen years. 

GUARDS' WALK AROUND THE CELLS. 
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'1."BE GIANT REDWOOD TREES OF CALIFORNIA. I somewhat by driving wedges into the cut behind the 

An interesting story attaches to the huge slab of saw. The tree gives waming of its fall by the crack
wood which is shown in the engraving suspended be- ing of the remaining fibers, and if proper precaution is 
tween two railroad cars ready for shipment to England. taken, there is no danger attending the incredibly swift 
At a dinner recently given by an American millionaire descent' of a fal ling tree, though accidents do occasion
to a party of English friends in London, the guests had ally happen, due to the carelessness of the lumbermen. 
expressed their incredulity at the account given by • . ,  .. 
the host of the mammoth trees of California. To prove Water Power and llIomentous Changes. 

his assertions. he offered to wager that he could procure The purposes, says a writer in The Spectator, for 
from one cross section of a tig tree a table large enough which water power is being utilized are exceedingly 
to accommodate all of the forty guests then assembled. varied. It is u�ed directly as electrical energy for light
The wager was accepted and an order was promptly ing purposes and for chemical and metallurgical opera
given which resulted in the shipment of a cut from a tions. Transformed again into mechanical energy by 
redwood log, which was two feet thick and over fifteen means of the electric motor, it is used for working 
feet in diameter. tramway systems, for producing wood pulp for paper 

The engraving shows the novel method of transpor- making, and for driving machinery of all kinds at the 
tation. The possibility of the slab splitting in two, mines or in engineering and other workshops. The 
or of a section of it becoming detached, was guarded significance of this new step forward in the application 
against by passing two one-inch rods entirely around of water power to industrial purposes is startling. 
the circumference and drawing them tight with screw On the one hand, it signifies that man has at last 
bolts. Two large chains were then slung beneath the learned how to effectualiy master and utilize one of the 
slab and made fast to two heavy timbers, one on each mightiest natural forces of the earth. 
side of it, the ends of the timbers resting upon two rail- Coal is an exhaustible possession, and the day must 

347 
tries of Europe, that may already be observed as one 
result of the increased use of water power in coun
tries hitherto of little or no account in the industrIal 
struggle, will be followed by the gradual migration of 
the staple industries to the cheaper centers of power 
remains for the future to disclose, but it is a question 
of tremendous significance for the prosperity of the 
countries concerned. 

4 ' . ' . 
" The American Educator-A Library of "U niversal 

K nowledge . "  

The above is the comprehensi ve title of a splendid 
work now being issued in six large quarto volumes, 
with nearly 4, 000 illustrations, by the Syndicate Pub
l ishing Company, 230-238 South Eighth Street, Phila
delphia, Pa. It is an entirely new and up-to-date pub
lication, giving a carefully summarized compendium of 
the most valuable encyclopredic information, prepared 
with great judgment and discrimination, and combin
ing therewith a dictionary and library of biography, 
atlas and statistical gazetteer, while presenting also an 
ample resum� of the progress of science and the arts, 
and the facts that go to the making of history right up 

SLAB OF REDWOOD FOR A LONDON DINING TABLE DESIGNED TO SEAT FORTY GUESTS-DIAMETER 15 FEET. 

wad cars. The lower edge of the slab was a few inches 
clear of the rails, and the method of supporting it a l
lowed the cars to swing freely in passing round the 
curves. Before shipping it was dressed down to the 
required size, and it finally left San Fmncisco for Lon
don by the German ship Maria Hackfield. 

The slab was cut by the John Vance Mill and Lumber 
COlllpany, of Eureka, California, and for the photo 
graph we are indebted to Mr. A. W. Ericson, of Arcata, 
in the same State. 

In felling these giant redwoods the tree is usually 
cut at a point a few feet above the ground, so as to 
avoid the great thickne�� which occurs at the bottom 
of the stump. Notches are cut in the tree j ust below 
the l ine at which it is to be cut t hrough and planks are 
inserted in the notches, to for III a platform for the two 
axmen. The tree is then .. undercut " on the side 
toward which it is to be felled. The undercut is V 
shaped and generally reaches about half way thl"Ough 
the tree, the lower face of the cut being horizontal and 
the upper face sloping to meet it at a steep angle. 
When the undel'cutting is complete, t he tree is cut 
through from the opposite side with large crosscut 
saws, the fall of the tree being guided and hastened 

come when the coal fields of the earth will be worked to the present year. T hose who have only the large, old
out. Our rivers and falls offer, on the other hand, an time encyclopredias, with their absence of inforlllat.ion 
inexhaustible supply of energ-y ; for so long as the abou t  the stri king progress in the arts and sciences for 
heat of the sun evaporates the water of the sea. and a generation back, will take up these volullles with a 
causes it to fall again as rain upon the hills or as snow keen appreciation of the advance that has been made. 
upon the mountains, this source will be available for The up-to-date character of the work is well illustrated 
the supply of man's wants, and the arri val of the time by its large official Illap of the Klondike region ; its al:
when the earth's coal fields will be exhausted need no l:ount of the life and recent sudden death of Henry 
longer be awaited with misgivings. But there is an- George ; its explanation of the acet ylene lamp, and 
other aspect of this development which is less cheerful Maxim's and other flying machines ; i : s  fine illustra
for contemplation by three of the nations of Europe. tions and descriptions of Roentgen ray experiuients and 
The position wh ich England, Germany and Belgium appliances, and in fact in almost every d i rection where 
occupy to-day as the leading manufacturing countries the reader desires the latest and freshest information. 
of Europe has resulted chiefly from their possession of A large corps of editor;; has been employed upon the 
extensive coal fields capable of cheap r1evelopment, coal work, and t.he publishers acknowledge their indebted
having been in the past the chief factor in determin- ness to the SCIKNTIFIC AM.lU{!CAN for lIlany illustra
ing the industrial progress of any country . . The pro- · t ions of late ill ventio lls and H1echall ical processes, the 
gress of elect.rical science has, however, apparently de6eriptions In many cao;es having been collated from 
changed the conditions of industrial suprelllacy, and our col ulll ns. The  fact that, for a limited period, s u b
it appears as though the possession, not of coal fields, scriptions llIay be made for th is new and splendid work 
but of water power, will be the determining factor in at a very low figure, payable in small installments, will 
the future. probably not be lost sight of by thousand8 who will bl) 

Whether the check to the natural Irrowth and ex- anxious to obtain it, but do not feel able to pay at 
pansion of industry in the older manufacturing coun - once the full p urchase price. 

© 1897 SCIENTIFIC AMERICAN, INC.



RECENTLY PATENTED INVENTIONS. 
En2'ineerin�. 

MOTOR VEHICLE.-Henry W. Heaton, 
Olneyville, R. I. This is a fonr-wheeled vehicle, in which 
oil or gas may be used to actuate the motor, the vehicle 
being easily started, stopped and steered. The motor 
comprises a revoluble combustion chamber fastened on a 
main driving shaft, between which and the rear axle 
is a trans!1litting device, cylinders opening into the 
combustion Chamber, and there being an interme
diate mechanism between the pistons of the cylinders 
and a series of gear wheels rolling off on a fixed gear 
wheel. In the combustion chamber is an electric ignit
ing device, whieh is actuated by the rotation of the 
chamber. 

DESULPHURIZIXG MATTE OR OTHER 
FURNACE PRODUCTS.-James L. Wells, El Paso, Texas. 
An apparatu. for reducing low grade matte and other 
furnace products, producing high grade matte or metal in 
a very simple and economical manner, bas been devised 
by this inventor. The furnace is provided with the usual 
stack, having a water jacket,'and tuyeres are arranged on 
opposite sides to open Illto the molten metal, the tuyeres 
being connected with an air blast with a high pressure 
air supply. The tuyere consists of a tubular shell, in 
which a longitudinally divided plug having recesses in its 
sections forms a longitudinal bore, the sections also hav� 
ing abutting projections engaging a corresponding recess 
of the shell to prevent the plug from turning. 

Electrical. 
LOCK CIRCUIT CLOSER. - Cha rles E. 

Pierce, New York City. In an electric alarm to be ope
rated when an attempt is made to force the lock of a 
door, according to this invention, a frame- piece is elll
ployed carrying two normally disconnected contact 
points and a lever movable to engage them and thus close 
the circuit, the device being placed in such position that 
the lever will he rocked by the bolt of the lock when 
excessive pressure is applied to the lock, as when the 
door is sprung by a jimmy or otherwise. Several forms 
of the device are slIown in the patent. 

Bicycle", Etc. 
HANDLE BAR - Henry W. He>lton, 

Oineyville, R. 1. To reduce to a minimum the trausmis
sion of vIbration through the handle bar from the frame 
of the bicycle, in riding over rough places, is the objeet 
of this invention, according to which a clamp engages 
the handle bar and the handle bar stem has a head made 

J t itntifit �mtritJn. [NOVEMBER 27, I8<}7. 

The charge f<>r insertion 'W1UJ£r this head is One Dollar a 
line jor each insertion ; about ei{}ht words to a line. 
Advertisements must be 'received at publicaUon office 

as early as Thursdacy mom'ing to appear Vn the follow
ing 'week's issue. 

Marine Iron Works. Chicago. Catalogue free. 
Ii U. S." Metal Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge, 'I'urner Brass Works. Chicago 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
Handle & Spoke l\lchy. Ober Lathe Co.,Cbagrin Falls,O. 
Inventions developed, models and experimental work. 

Charles Crook. 144 Centre St .• New York. 
Canadian Patent No. 50.683, 011 Pipe Joints, for sale. 

Apply to M. ';., Box j73, N. Y. City. 

at any higher rate of power, bnt yon will burn your I BOl[. See Junction bOl[. Miter bOl[. Step bOl[. 
lamps out a great deal taster thau the decrease of power �gi i=�:�:�: �h!;' 'l, �Ittie�:'���:: : : : : : : : : : : : : : : : :  �:l� 
at 2).2 watts will balance. It is more economical to con- Bra��:�ke�ee Curtain pole bracket. Fan motor 
snme three or more watts per candle than to consume Brake. See Elevator br!'ke. Wa��n brake. the carbon filament so fast and thns shorten the life of �������l:���'ii��� ���:gn�: .� .�I���:: : : : : : : : : : :  �:= 
the lamp. It is the interest of the lighting company to Buggy top raising or lowering attachment, R. W. 
prolong the life of the lamp, but it is the interest of the Bur����leSee ' Atmospheric' iiurner: "Ga;.· inirner: 593,591 nser to obtain a large amount of light. There must be a Incandescent burner. Oil burner. 
compromise somewhere, and it is made at about 3).2 8:P':��'a�r ���bs�rft'::'it';oii: : : : : : : : : : : : : : : : : : : : : : : : : �:� 
watts per candle. Cake or food turner, griddle, C. M. Fowler . . . . . . . .  593,881 

24 W H F I CCaanlc.ulsateienghmeeatC�entea·l�a·n�· Minnis . . . . . . . . . . . . . . . .  593,675 
(7 7) . . . writes : have corne S Canceling device, check, J. M. Will bur . . . . . . . . . . . .  593,795 across a substance that I think is a compound of acids. 

If you put a drop of water on this substance, It ignites 
immediately. Will you please tell me the name of this 
substance and how it is made ? A. We cannot tell tbe 
nallle of a substance we have never seen simply by 
knowing one property of it. If a drop of water be put 
on potassium, it will be decomposed and the gas which 
resnits will be set on fire. So also sodinm will set fire to 

Car, bogie truck motor, J. F. McLaughlin . . . . . . . . .  593,599 Car bolster, C. E. Bauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,637 
8:� ���Yi�g,r��lw�YGtiies�i·e:.������: : : : : : : : : : : : : : :  �:� Car coupling, E. F. McMurtrey .. . . . . . . . . . . . . . . . . . . . .  593,950 Car coupling, E. L. Rickson . . . . . . . . . . . . . . . . . . . . . . .  . .  Car coupling, E. C. Washburn . . . . . . . . . . . . . . . . . . . . .  . .  Car door fastening, mine, F. C. Hockensmith . . . .  . Car driving gear. motor. F. Kramer . . . . . . . . . . . . . .  . .  Car, furniture. A. C .  Mather . . . . . . . . . . . . . . . . . . . . . . . .  593,67' Car mover, Zern & Milhone . . . . . . . . . . . . . . . . . . . . . . . . .  593,632 

Improved Bicycle MaChinery of every descnptiolJ. a drop of hot water. Botb these metals are soft, silvery 'l'he Garvin Machine Co., Spring and Varick Sts., N. Y. III color when freshly cut, and are kept under kerosene 
Car platform truss, T. L. McKeen . . . . . . . . . . . . . . . . . .  593,676 Cars. etc. , differential speed and reversing gear for motor and tram, G. G. M. Harding-ham . . . .  593 652 Carpet stretcher, P. A. Lawyer . . . . . . . . . . . . . . . . . . . .  . 

Concrete Houses - Cheaper than brick, superior to oil for safety. It may be one of these which you have. 8:���:�:,ffo�J\�:���;�j: ��bdra���W�.�. ��.s.�� : : stone. ,. Ransome," 7'57 Monadnock Block, Chicago. 
The celebrated " Horusby-Akroyd ' ) Patent Safety Oil 

Engine is built by the De La Vergue Refrigerating Ma
chine Com pany. ��oot of East 138th Street. New York. 
rrhe best boOlt for electriCians and beginners in elec

tricity is • •  Experimental Science," by Geo. M. Hopkins. 
By mail, U. Munn & Co., publishers, 361 Broadway, N. Y. 

tT Send for new and complete catalogue of Scientific 
and other Books for sale by �lunll & Co., 3til Broadway, 
New York. Free on application. 

III!'!TS '1'0 CORRESPONDENTS. 

(7248) W. M. M. asks : Is there any 
chemical that wil l cause the silver on an electric print to 
dIsappear ? We know that the chlonde of lime will do 
it, hut it will not remain away. I want something that 
will be permanent. These prints are those which are 
used for crayon work. A. The dis, ppearance of the 
print when treated with solution of chloride of lime is 
due to the fact that the chlJride of lime changes the 
.ilver of the print into chloride of silver, which is white 
and does not show. To prevent this from turnlllg black 
again hy the light, it must be dissolved and washed out. 
Pre\Jare the following bath : 

Water, distilled . . . . . . . . . . . . . . . . . . . . . . .  50 parts. 
Cyan ide of potash . . . . . . . . . . . .  . . . . . .  . . .  1 

Carriage spring gear, J. H. Ca:ffrey. . . . . . . . . . . . . . . . . .  , 1  Carrier. See Baby carrier. Case. See Shippin� case. 
2::h��s����t:i�e t���r�hi�:��J�Siapping ·mete.i: 593,752 
Ch�n�j .TJ.j��iritii-.,-::::::::. '::. : : : :  : :  : : . : : : : :  : : : :  : : :  �::Tt 
gg:t�·���l�Si�g �a:�&iiie: 'il: Parry : : :  : : : : : : : : : :  : : :  g�:= Chains, coupling link for repairing drive, F. Barn-hart. . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . . . .  . . . .  . . . .  . . . . . . .  593,872 Cheese cutter, L. H. Hicks . . . . . . . . . . . . . . . . . . . . . . . . . .  593,65fi Cheese cutting machine, A. Ball . . . . . . . . . . . . . . . . . . . .  593,635 Cheese vat, G. J. Liezen .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,771 Chest and neck protector, J. H. Way . . . . . . . . . . . . . . . 593,9M Cbopper. See Cotton chopper. Chuck, W. C. Obernesser . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,881 Cigar or Cigarette wrapper cutter, N. Du Brul . . . . .  593,879 Cigar or Cigarette wrapper cutting machine, N. Du Brul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593.878 Ci'l'arette making device, 'I'abler & Gracey . . . . . . . .  b93,8"12 Clamp. See Hose coupling c1amp. Cleaner. See Gun cleaner. Soak the print in this for 15 minutes. Wash for one Clothes drier, C. M. Biddle . . . . . . . . . . . . . . . . . . . . . . . . . .  593,797 

hour in running water and dry. In other words, treat 8l����� !'\'���;li��ljI.(}. W .. �.��.���:: : : : : : : : : : : : : : : : :  �:Mt the print as you would any photographic print in fixing, Coin operated macbines, electrical switchboard 
washing and drying. Hyposulphite of soda, 1 in 8 of cOi�ofra�s�i�l;r�':rk:c·rabii:: .- .-. : : : ·. -. : : : : : : : : : : : : : : �:� 

Nallles and .'�ddress must accompany all letter. water, will dissolve the chlodde of silver, but is not so Conduit, flexible armored, E. T. Greenfield .. . . . . . .  593.8'2 
or no attention will be paid thereto. This is for OUI powerful as the cyanide. It must never be forgotten that gooking ut'J''W,�te�md S. T. Robertson . . . . . . . . . . . g�':;Jl� 
information aud not for pu�lication. h Id cyanides are most violent poisons, and great care must cg����fe�� L. C. s·tolf . .  ���: : : : ::: : : : : : : : : :593:698 ·to 593:mJ References to former articles or answers s OU Cornet, F. J. Richmand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,690 give date of paper and pa�e or number of question. be exercised in their use, lest they get into the system by Cotton chopper, F. L. Richter . . . . . . . . . . . . . . . . . . . . . . .  593,908 

Inquiries not answered m reasonable time should the montb or through It cut iu tbe skin. Cotton picking machine, W. A. Turner . . . . . . . . . . . .  593,707 be repeated : correspondents will bear in mind that Counting machine, R. Miehle . . . . . . . . . . . . . . . . . . . . . . .  593,773 
some answers require not a little research, and. (7249 ) V. W. write� : In your SUPPLE- COuii��fco���n�.ar coupling. 'I'hlll coupling. 
though we endeavor to reply to all either by lettel MENT there is a description of a Wimshurst electrical ccrrautseh'ecrO. llasPeSeibRloe'CkS·cTru· sLbeeWrl.· •. R . .  o. t. a . .  r.y . .  c.r.u . . s.b. e . .  r .. . . . .  593,590 or in this department. eacll must take his tnrn, 

Buyers wisbmg to purchase any article not advertised maChine, with directions to make it, and in the direc- Cultivator, L. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!13.709 
l::,�:s :!����t�:ll�g

b�r �=�:�b.�i�����resses of tions it says to use for the accumulating Leyden jars the 8���:fJ :::''ii�f;a'�l!''{�I�t��.glAR.JO��I�;��':':�:.�: : : :  �:� 
Special 'Vrltten I llforlllaUo n on matters of hock bottle. and I do not know where to procure these, Curtain pole, E. K Bechtold . . . . . . . . . . . . . . . . . . . . . . . .  593,829 

personal rather than general interest cannot be cannot get them here and do not know to whom to send g������ ps"�� bJ:lik��t�er�' �g�':,�� ·ciiiier: . .  Ciiiar 593,920 
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.���. ������: 593,688 drawing the head sections together and clamping the Bo oks referred to promptly supplied on receipt of I am making one of these machines and wonld like to Cycles, etc., seat or saddle support for, E. J. 

several parts firmly in place, the elastic material taking price. have the bottle at once. A. All the glas" parts of a Da!py��,eG:·C·. ·& N: ·i'. ·��,:a';;'i-: : · : : : : : : : : : : : : : : : : : : : : :  �',� iUlnerals sent tor examination should be distinctly 93 up the vibrations of tbe stem. By having the surface of marked or labeled. Wim81lUrst or similar electric machine. and all glass ap- Damper regUlator. J. R. Hanlon . . . . . . . . . . . . . . . . . . . .  593, j 
the handle bar roughened, a very firm contact is obtained paratn" to bc charged with electricity, should be free E�::f�g ���� .. �. c�ifo�,��ncblii;,i-y:i-;,iiiri·ci.;8.i-er 593,7!K between the elastic material and the handle bar, prevent-

(7242) E. E. S. asks : Will  the gal \'ano- from lead. Glass which contains no lead is called Dri!�:' �e.;r8�'r���d�[er: . . . . . . . . . . . . . . . .  ·a93,971 to 593,973 
ing possible turning of the latter in the head. meter, described in •• Experimental Science," show how ·' crown " glass. It is impossible to recognize this glass Bri��. bl���bfi�:�rs:!J:aU?;i�t 1r�lammann . . . . . . .  593,700 DIFFERENTIAL BICYCLE GEAR.-Guy It d f t 'th I • by its n ppearance. The best you can do is to get a good Erectric battery, Hanscom & Hough . . . . . . . . . . . . . . .  5113,803 , many vo s an amperes 0 a curren , WI proper sca e. . window glass for the plates. To test the bottles for the Electric currents, multiple metering of, E. Oxley 593,852 R. BaUoch, Centerville, Canada. To allow a rider to If it will, wil l you�_give me proper instructions how Leyden jars, wash them :md dry thcm thoroughly. Electric cutout, II. T. Paiste . . . . . . . . . . . . . . . . . . . . . . . .  5!13,853 
readily and conveniently change from a high gear to a to make proper scales ? A l'he tangent "alvanometer Electric switcb, W. M. T. Weise . . . . . . . . . . . . . . . . . . .  593,914 

I d . th ' t' . .  . . . , ; . � When cold. rub th�m with a dry and warm silk handker- Elevator, A. & A. Iske .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593.963 ow gear, an VIce versa, IS mven lOn comprIses prmCl_ of " ExperImental SCience. wIll measure amperes ; but chief or other piece of silk. A suitable bottle will show Elevator, T. Keenan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,806 pally a hollow drive wbeel hub provided with differential no. permanent scale. reachmg amperes could be attached , strong si"ns of electricity, crackling or even yielding a ��e:��1fn�r:!�f:�:�.t'1�l'ioII�'::'t'li.: : : : : : : : : : : : : : : :  g�:� gear wheels, a donble gear wheel being laterally slidab!e to It. Any change 10 the strength of the needle would spark when the finger is presented to it. It is more con- End gate, wagon, Pierce & Warner . . . . . . . . . . . . . . . . .  593,813 to !mesh with either of th� hub gear wheels, while a ha th I f th I An d Engine. See Gas engine. Steam enll:ine. C nge e \'a ue 0 ��e ampere on .e sca e. y goo "enient if these bottles have a wide mouth. You need Engine multier, gas. C. A. Scbwarm . . . . . . . . . . . . . . . .  593,970 driven sprocket wheel is in gear with the double !:ear text book of clectnClty or of ph!SICS WIll explam th.e not be particular to get " hock " bottle ; any bottle Engi�re;a:.a��j;��k�o������.���.��.d. ��� �o:.����� 593.911 wheel to rotate the latter within the hllb and permit its tan�ent galvanometer, but you wIll n�t understand It wbich will stand test as above is good. A greenish Engraving machine, B. J. Abbott . . . . . . . . . . . . . . . . . . .  593,556 lateral movement. The entire device for transmitting easIly unless you �ave a knowledge of trIgonom�try. T� bottle is likely to prove to be of good glass for electrical Fab{f��i:::.t�r�.���t���.��.���.e�.�r. �.���: . .  ������.� •. 593,883 motion to the drive wheel is completely inclosed within measure volt. WIth a galvanometer, you reqUIre a COli UBes. Fan motor bracket, J. E. Fuller . . . . . . . . . . . . . . . . . . . . .  593,719 the hollow hub, and is thns thoroughly protected from with a large number of ohms resistance. The Deprez- �:�:;.b�:;,��f1�W:�OI�:S���: : : : : : : : : : : : : : : : : : : : : : : :  g�:m dust and other impurities, and i. not liable to get out of D' Arsonval galvanometer, of .. Experimental Hcience," Fastening, C. V. Hofl'man . . . . . . . . . . . . . . .. . . . . . . . . . . . .  593,721 order. 
DETACHA.BLE CARRIER FOR BICYCLES. 

-William M. Tegart, Moosomin, Canada. To facilitate 
carrying a camera, baggage, etc. , on a bicycle, this in
ventor has devised a carrier which may be conveniently 
attacbed to or removed from a bicycle. It comprises a 
back frame adapted to be clamped to the steering head, 
and a supporting bracket or bottom frame formed of two 
secti.ons having a hinged and sliding connection with 
each other, the inner section being hioged to the back 
frame. The device is not in the way of the handle bar or 
the fork for the front wheel, directly above which the 
load is su pported. 

Agl'lcultll l'al .  
REAPING MACHINE. - Mihail Alexall-

drescu, Bucharest, Roumania. 'rhis is a machine adapt
ed to be pushed along by a draught animal, when it 
grasps the com to be cut, bends it down and conveys it 
to the knives, the cutter bar having motion imparted 
thereto from the axle. Tbe corn falls upon an endless 
apron pa�sing over rollers rotat?d from the axle and is 
conveyed onto a rack where it collects until it falls to 
the ground, when the rack is moved inward. 

lll i sccJ laneo lls .  
RACE STARTING MACHINE, - Vietor 

Carandini, Calcutt,a, India. According to this invention 
a fence or barrier is mounted transversely t.o the track, in 
conuection with means for raising and lowering it quick
ly, so that upon raising the barrier the horses may pass. 
The barrier is formed of two bars WIt!>. fiexible connec-
tlOns and sligbt independent movement, therc being a 
restraining device for each bar and means tending to lift 
the bars, while a flexible connection is capable of tiip
ping the restraining device for the second bar when the 
first bars moves upon being relea.ed. The barrier 
moves upward on the drawing of a cord by the 
!:5tarter. 

lIas hardly resistance enough-l50 ohms. Here the Bcale TO INVENTORS. �'eed water filtering apparatus, Davie & Wother-
is an ordinary scale. If you have oue volt and can find An experience of nearly fifty years, and the preparu- Fe:le���H:sears·:::: :::: :::::::::::.: :·:.: ·::.: ·::::::. �;� how far the spot of l!gh,t moves. for it, you can then 1l1eaS- I ��o:lp�fe��raet h��le�l�� �b:�'!:'3,���g�s���oaJga�fs���lg �:��: ::�gl�:: �r�·,.fug:McDonaid: : : : : : : : : : : : :  �:n� ure volts. The DanIell s cell gIves nearly 1 ' 1  volts. All tbe laws and practice on both continents, and to possess Ifl¥�� ��i1': 1P��\t1::':efl��. ':':���:.�: .�: .�.�l.��: �:= voltmeters and ammeters ar� graduated where Vc.!ts .and An:ir�t�:?s ��c���i��l��t�!��U�fllfh�atettil�crvsl7t:sh:�� lfilter, self cleaning, Franke & Bucbhorn . . . . . . . . . .  593,573 amperes are at hand WIth whIch to make the graduatlOll all foreign countries may be had on application, and per- Firearm extension stock, D. H. Houston . . . . . . . . . .  693,890 
You may be unable to dO it. All voltmeters a�d amme- ��:rie cg�lt:g:���t,inlret�;:vT��drlggw��:��e��rs �M�:rf�� �t�::�:s,r:j��lg!'::���hf8�fo:r;·b�����y�adiiig; 593,835 ters with scales reading volts and amperes dIrectly are prices, which ari I'!i"t-in �ccorda�ce ];ith tJ.e thme� and Fir�����s�o��'::'�<i ·bo·.e 'carrij,i-: 'j: 'ii: Muriian:.: : :  �:�i made without magnetic needles, since these easIly i�rd;e�;e�Nj�Na&I ch:� oNfceco8�1�;i��IC lME�;�!�: Fireproof building, J. E. Hintze . . . . . . . . . . . . . . . . . . . .  593.804 change their magnetic strength, which would change the 361 Broadway. New York. �l��s�l'!�;i���,�. t. �"a';!;iti: : : : : : : : : : :  : : : : : : : : : : :  �::Wl value of a given deflection on a scale. Foot power application. C. K. Heath . . . . . . . . . . . . . . .  593.887 

INVENTIONS J���M�){o�,
i
'!t�.i�c�g�I�Sa�: .�'. �:.��.�.: : : : : : : : : : :  g�:� (7243) W. F. R. ask : Is there any d i 

rect way. that is, by means o f  couverters and the like, of 
changing uu alternating cUlTent mto a continuous oue ? 
A. The only way to transform an alternating' current 
into a direct current io to run a motor with the alternating 
current, and with this motor drive a direct current dyna
mo, which will give the voltage and amperes required. 
These two machines are sometimes wonnd on same shaft 
and called a motor dynamo. 

(7244) H. C. C .  writes : p]pase explai n 
how nitrate of gold may be separated ? A. It is very 
doubtful if there be a nitrate of gold. If there be, it if 
an nnstable compound which is reduced at once to oxide 
of gold or to metallic gold. Fuming nitric acid will dis
solve fine gold leaf, bnt even by shaking the solution with 
water, the precipitation of gold oxide takes place. 

INDEX OF 
For which Letters Patent of the 

United States were Granted 

NOVEMBER. 1 6 ,  1 897, 
A N D  E A C H  B E A R I N G  T H A T  D A T E . 

I See note at end of list about copies of these patents.) 

Funnel and strainer, combined, C. G. Chambers . .  593,834. Furnace. See Annealing furnace. Boiler furnace. Self feeding furnace. Furniture fastening, S. J. De Long et al . . . . . . . . . . .  593,876 Furniture fastening device, W. S. Hitch . . . . . . . . . .  593,888 
��;';e���!'r:iu�: .f°l':!'I:P : : : : : : : : : : : : :  : : : : : : : : : : : : :  �:r.� Game board, parlor. O. A. Wade . . . . . . . . . . . . . . . . . . . .  593,7!>1 Gas burner, W. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,785 Gas burner, S. G. Stoddard . . . . . . . . . . . . . . . . . . . . . . . . . .  593,730 Gas burner, multiple, D. P. Stirk . . . . . . . . . . . . . . . . . . .  59.3,619 Gas engine, A. Rosenberg . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,859 g:: ��ch��,r j �3��I���'. �'. �: ���J.i�.�� : : : : : : :  : : :  ��:�� Gas machine, electrically driven, T. J. Fay . . . . . . . .  b93,718 Gas producer, W. B. Hughes . . . . . . . . . . . . . . . .  5113,893, 593,8!>1 

Addin� register, C. H. Bigelow . . . . . . . . . . . . . . . . . . . . . .  593,715 8��lr'l,��c:ili�lga1':.lb��rm: gate."swingitiii gate: 593,885 
AdvertIser, automatIc, Petsch & Soukup . . . . . . . . . .  593,754 G t L D Hooper 593 939 Air motor, G. H. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,923 G�t:: C: M: Lane . . .  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  59.'l:m Alarm. See Bicycle signal aJarm. G e tension W E Golding 51J.1 9�� Alarm, W. Lancaster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,669 G::�in:' sprocket and 'chain, F:ii: Ba·ldwi�: : : : · : .  593:7i .. Amalgamating pan and settler, W. B. Easton . . . . .  593,767 G t S� Gas generator Anneali!lg furnace. B . . J. Ab�ott . . . . . . . . . . . . . . . . . . . 593,557 (jf��rru�rng, process of and apparatus for draw-AnnuncIRtqr, electriC, J. A. GowH.ns . . . . . . . . . . . . . . . .  593,�4 ing� A. A. Houghton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,581 

(7245) E Y M W I'I' tes • I am lnaki n u• the AtmospherIC burner or beuter, 'V. Parfrey . . . . . . . .  §98,.*)4 Glassware. apparatus for forming articles of, D. • . . • .. Atomizer, G. C. Marks .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o9R,I50 C. Ripley. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  5113,857 tangent galvanometer described in H Experimental Sci- Aut�harp, S. �. Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593. �gl Glue Rnd making clay size. dissolving, �'. Kahrs . .  b93,Siil 
ence." Please inform me what size and kind of wire, Awn!ng for VUles. E . . Headley . . . . . . . . . . . . . . . . . . . . . .  598,6M Governor, G. A. Brachhausen . . . . . . . . . . . . . . . . . . . . . . .  59.'1,760 AW�Ing frame, G. Skln�er . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,72H Governor, engine, H. B. Halvorsen . . . . . . . . . . . . . . . .  593,e02 also length, to use for the different coils of same ? A. BakIng pan, 'V. H. MullIns . . . . . . . . . . . . . . . . . . . . . . . . .  �93.94-9 Governor mechanism, G. A. Brachhausen . . . . . . . . .  593,759 
1"or the coils of the tangent galvanometer. as de�cribed in Balan�e escapem�pt. A. 1\<1. Lane . . . . . . . . . . . . . . . . . . .  a5�e,849

3 Grain adjuster or butter for binders, W. Gates . . .  593,5i5 Bale tie, J. W. GrI.wold . . . . . . . . . . . . . . . . .  " . . . . . . . . . . .  _�" SI_ Grinding machine, C. J. Luther . . . . . . . . . . . . . . . . . . . . .  593,964 H Experimenta1 Sciencp," use No. �7 Am. wire gage Bark peeling �..,achi�e. J. rl'. & G . ."W. Jones . . . . . . . .  a93,89 , Grinding mill, A. J . d. W. B. Tal1�y . . . . . . . . . . . . . . . .  593,82;{ Batt�ry. See EI�ctrlC batt�ry. 8torage battery. _ Gun cleaner, 8. Gloor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5CJ8,648 copper wire (cotton-covered magnet wire will answer). BearIng, shaft, � .  A. TourtIlIotte . . . . . . . . . . . . . . . . . . .  59?,7o.� , Hair crimper, J. B. Nicholson . . . . . . . . . . . . . . . . . . . . . . .  593,67!l 
Obms. Bed bottom. K. C. Hout.. . . . . . . . . . . . . . . . .  : . . . . . .  ,- . . . .  593,8ll1 I Hair pin, C. A. Packard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,903 Ft. In. Bed l?ottom for Iron bedsteads, extenSible, � .  1\1. <) Hammock support. portable, Jeffares & McCann. 593, ' .'3 For coil b. . . .  1 . . . . . . . . . . .  19 5 Tlllkham . . . . .. . . . . . . . . .  ; . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  �93,§.4 Hanger. See BICycle banger. Insulated hanger. Bed bottom. sprIng, A. Ii.  Purefoy . . . . . . . . . . . . . . . . .  ;:,98. ,81 Shaft hanger For cOli c . . . 9 . . . . . . . .  . . . . . . . .  174 7 Bed, foldi�g, �'. A. Coo!;'er . . . . . .  : . . . . . . . . . . . . . . . . . . . .  59R,� Harp, G. B. Sbearer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!l.'l,818 

F '1 d 40 776 0 Bell , polarIzed sll(nal, C. E. ScrIbner . . . . . . . . . . . . . . .  5911,613 Hat brim curling machine. W. J. McGall . . . . . . . . . .  593,810 or COl . . . .  . . . . . . . .  . . . . . . . . . . . .  Belt cutte� and puncb, H. Hubbell . . . . . . . . . . . . . . . . .  593,940 Hat holder, W. Johnston. Jr . . . . . . . . . . . . . . . . . . . . . . . .  5!1.'l,805 Por coil e . . . .  100 . . . . . . . . . . . . . . . . . . . .  1940 0 B�rry carrIer, A. Horn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59?,� Hat linings, machine for manufacturing, W. H. NECKTIE FASTENER. - Gustave Se- BIb, L. B. Stackhouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593.618 Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,702 . . . . . 'fotal . . . . . . . . . . . . . . .  . . . . . . . . . .  2900 0 Bicycle, L. D!, Ran�o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,81! Heater. See Water heater. lowsky, New York CIty. ThIS IS a SImple lind mexpen- BICycle. V. Ernst . . . . . . . . . . . .  ; . . . . . . . : . . . . . . . . . . . . . . . .  5??,U7a Heater. R. G. Holbrook . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,659 Slve deVIce to be apphed to any neckstrap necktie and The weight required is a little more than 1% lb. BICycle choastlllll: footdr�st't Fb·1A. NpesldeKr . . . . .  i . "d' " 5593113,�:� Heatmg and velltilatill� device, Corbin & Foster 51/?, 7�7 . . '  . , BIcycle alldJe bar, a JUs a e, . . lugS an . .  ,<1':1'" HIdes or skIns, depIlatmg, H. Holmes . . . . . . . . . . . . .  593,660 WhICh can be qUIckly and accurately adJusted to fit the (7246) J G- B a �k ,, '  W hat IS the dl ffer- BICycle hanger. Prude�l & Waterbury .. . . . . . . . . . .  59.'l.Z28 HOlst. chum, J. W. Kmcaid . . . . . . . . . . . . . . . . . . . . . . .  b!13,588 
l' to . f k It · h k d • . . - . BICycle lock. Pond & 'I alpe . . . . . . . . . . . . . . . . . . . . . . .  593, ,55 HOlst dIfferentIal cham J W Kmcaid 593 589 Ie any size 0 �lec . co�prlseB 00 an eye I cnce between an mcandescent light ot' 100 volts, 16 CRn- BICycle SIgnal alarm and brake, C. O. Sobinskl. . .  59:),�S6 HOIsting and convey mg' m'achme bucket ' dum'p� " straps and a connectmg deVICe ha\1ng at one end a loop dIe power at 3 ' watts per candle power and one of the BBICyclie steermg om,ecchamsm&'IIII·dL. Stanton . . . . . . .  559�3l'86!l612 mg deVICe, F. H. Schlegelmilch . . . . . . . . . . . . . . . . .  593,816 

k d h d ' IS , ICyC e support. onnur 0 ge. . . . . . . . . . . . . . . .  " .  Hook See Snap hook embracmg the hoo strap an at t e "ther en a hook to same voltage and candle power but of 2).2 watts per can. BICycle wheel, G. Hayes . . .  . .  . . . . . . . . . . . . . . . . . . . . 59:1,6.')3 Horse detaching device, H. Mlchael. . . . . . . . . . . . . . . .  593,724 engage the eye of the eye strap. dIe power ' I understand the dIfference in horse power �ICYCle w�eel�ub, i' �uidICk . . . . . . . . . . . . . . . . . . . . . .  gllll'� I Horse hoof pad, A. H. Dorney . . . . . . . . . . . . . . . . . . . . . .  593,960 
. � "  

. , 
Bg��rICeSe�e�t��:ii boiler 

nman. . . . . . . . . . . . . . . . . . . .  , Horse over�o?t. W. CallI . . . . . . . . . . . . . . . . . . . . . . . . . .  593,� NOTE.-Coples of any of the above pa,ents WIll be 

I 
but not III the lamp or hght. Why not use 2).2 watt B ' I 'f O'B ' &. p. kl 593 851 Hose couphng clamp, O. Pound . . . . . . . . . . . . . . . . . . . . .  593,906 . & f . .  � , 

01 er nrnace, . rlen IC es . . . . . . . . . . . . . . . . . .  . I Ice dump, W. F. NieblIng . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,6&) furnIShed by Munn Co. or 10 cents each. l'le�se hghts III the place of 3H "att, because there could be Book or manuscrJ�t holder, E. D. Hall . . . . . . . . . . . . .  593,9;{.'; Ignit10g device for gas or hke motors De Dion & send name of the patentee, title of invention, and date more lights used per horse power ? A. Yon can light I �o�� rack. porJft\�, Gv\lJ.j Ald:lbi . .  ifi· i<i . . . . . .  · . .  �llll'� I Bouton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .' . . . . . .  . " " . . 593,877 
of this paper. more lamps per horse power at 2� watts per candle tban I B�ttl:: ����;;;g, �. :orgeln��b.ild . . •  � . . .  � . .  : : : : : : : : : :  �:830 (Continued on page 350) 
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349 �******************************************************** 
� 0 N 3 0  DAYS' TRIAL '. ���ti���:t��.�}���������n��;; �:e��i�Od����� **� i generation, or if for other reasons you may not desire to keep it, the books may be returned to us at any time within 30 day ... 

READ CAREFU LLY EYERY WO R D .  T H I S  I S  TH E M O ST ASTO N I S H I N G  
Nothing but unbounded confidence i n  The Amerlean Edu- * cator would warrant us in making such a proposition. We 

D B E  DU cheerful ly  a .... umo all chance ... The number of sets to * * AN . LI RAL E CATI O N A L  OFFER  EYER M A D E .  be distributed under this offer i s  not large, and there will be 
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** a proposition that is entirely unprecedented-one that cau never 
be repeated under any circumstances whatever, and therefore de- * * mands the .immediate attention of every man. woman and child who issue a complete set of THE AMERICAN EDUCA'.I'OR in sees this announcement, viz. : We will send to any reader of this * ! "'" ABSOLUTELYWITHOUT THE ADVANCE *** 

* PAYMENT OF A SINGLE PENNY • • • •  

� 
We will give you Thirty Day .. to examine the work and compare ** it with aT! others ; at the end of that time you oan return the books if not entirely sat sfactory, or you can retain them at onr Speda} Introduction Price (about one  third the regu lar rate) ,  * * and settle the bill by easy monthly payments. 'V l!� 1ft I<:AN J (; S·(' 
W HAT WE SAY. Y o u  are to pay us no Ino lley until you 

_ .4 _ * 
* 

can examine each volume and see for yourself that every claim we make is ab .. olutely true. Such a work as our."wil l  be thoroughly Pure Bred Poultry 000 1897 Rule .. of tire American Poullry * * appreeiated in every home where ambitious boys and girls are earn- Association ; agricultural chemistry ; fertilizing by electricity; * * estly striving for a higher practical education. Remember the everything that is new in agriculture, 

! American Educator ! 
* is a strictly ne,v publication. It was begun in l P��_ nnd finished in 1897. It ... fre .. h and ne,vsy from �

* 
a. editors, numbering more than 200, are worid-a<.k ll(, wledged authorities in their scyeral departments. It treats hundreds of new and vcry important subjects that other encyclopedias do not even mention-things � 

.,over to eOVl' r. The contributions, illust'·utiOI1" . ·olOred plates, maps, etc., cost over $250,000 in cash. Its 

that happened lately. As an Encyclopedia, it eX8ctly meets the wants of busy pcople who are determined * * to keep fully up to date. As a Dictionary, it answe rs every requirement of business, study and society. As 

REM EM BER a Compendium o f  Biography, it gives brief hfe histories of notable persons of all a!\,cs. As a Gazet- * * . teer, it is a full generntion later than any other in existence. As an Atlas of the " orId, it gives an 1897 

* view of the entire globe, with special maps, showing disputed boundaries, recent surveys, the Klondike region, * Hawaii, VenezllCla, Greece, etc. In every department it is ab .. olutely Incomparable in its concise amI accurate statements of existing facts. The illustrations number over 4,000, including magnificent chrom- * * under this remarkable atlc plates showing some 500 designs in 17 brilliant colors, and 200 full page portrait .. of the world's 
** �:�p�:ition you are to gre;�ni ;ll �e��;V; �e��C;ly ;n;;�n;;;t��'�d ;��;���a;'I;;�ake *� 

MeteorologIcal Kite-t 897 Model. 

N 0 CASH Latesl Government designB,used by the without the least hesitation, knowing that we take no rIsk. No one "'ill "'i111ngly give up the" ... * Weather Bureau and Signal service. matchle .... volumes after becoming familiar with their wonderful utility and unrivaled excellence. We * have supreme confidence in oUr work and in the intelligent judgment of our patrons, and are determined * that no reader of the SCIENTIFIC AMERICAN shall miss this * until you have satisfied * yourself that the books ONE GREAT EDUCATIONAL �. * are precisely as repre- OPPORTUNITY OF  -A LIFETIME _. * sented ; if so, they are * � yours on easy tel ms and through lack of fairness and libe."ality on our * AT O.N E.T H I RD VA L U E part. Furthermore, this proposition is really 
not an experiment. Thou�h only two months * * old, thousands of sets of The American Edu-
cator are already in the hands of wide-awake * * or you are free to return the set if not j ust buyers. Every mail since the day of issue has brought a host of enthusiastic commend- * ! what you want. ations from purchasers who are apparently 

: overwhelmed with the greatness and beauty of the work. This proves that the demand will be unlimited when people generally learn 
HERE FOR EXAMPLE what a prize we are offering. Our present " remarkable proposition aims to spread this * � knowledge far Hnd wide-to place a few more * Are a few instances of our up-to-date treatment Rets of this incomparable new reference li-of encycloPffidic topics : brary in the homes of worthy people, where Coban afl'alr .. are recorded to so late a date as it will be a perpetual and most effective daily * * to include a statement of Weyler's recall, and the advertisement of a work that every ambitious appointment of Blanco as Captain-General. man, woman and child actually needs, Your * � .. ' ... am8hlps are dps" ribed with such regard benefit comes now, if you're prompt ; our * for recent detail that the late record-breakinll" per- reward will come later, and it's absolutely formance of the Kaiser JVilhel,m de!' Grol<se (Sept.- certllin ,  * * 

Oct., 1897) is chronicled, with perfect drawings of her wonderful triple engines. * * '.I'he Yukon River Region and the S I X  I M M E N S E  KJondlke Gold-Field" are given several pages ! of description by a ll"overnment expert. with hand- Q U A RTO VO L U M E S *: some new official maps and other illllstrations. Populations of over 20.000 American cities and towns are given for the year 1 8 9'2'.  65,000 Encyclopredic Articles Andree and his famous balloon voyage ; 
I Peary'" last trip to the Arctic regions, and the 5,000 Biographical Sketches 

! big met.eorite he brought back ; the history of 75,000 Geographical R eferences *
: 

tariffs, to the Dingley Bill ; and a t housand other things of living, present interest. 1 0 ,000 Columns of Meaty Matter 
No discriminating buyel' can fee! �ite satisfied 

4,000 Orl'g l'nal i l l ustratl' ons "With all encycloprorlia whose " newness ' cOllsists of a 
few lines added, here and there, to old articles that 500 DeSigns in Bri l l iant Colors 

! are badly out of date. :
* A E I 200 Superb Full-Page Portraits 

G�t This--Gomnaro--Ghooso. UP-TO-D T -
Nearly One Hundred Colored Maps * * 

* We asse rt positively and with o u t  reserve that T h e  A m e r i can * * Ed u cato r is by far th e best ed ited, best i l l u strated , best mapped , * * and m ost practi cal work of ge neral reference eve r  p u bl ished i n  * * any cou ntry or i n  any language, IT I S  A B S O L U T E LY T H E * * O N LY O N E T H AT I S  U P-TO-DATE I N  E V E RY PA R T I C U LA R. * * We su pport these stateme nts by t h e  open-handed pro p osition "* 
* h ere offered ,  by which o u r  u n bo u nded confidence i n  lli ** * American E d u cator is amply shown. 

* * 
** 

What You Must Do. MAXIM1:�i�J�.E G U N ,  : 
* 

Fir ... 300 I-lb. Shells a Minute. * Send us your full name and address, stating occupation, etc .. and say which style of * * binding you prefer. We  will promptly forward the entire set of SIX quarto volumes, 
* you to pay the transportation charges on receipt. At any time ", U h l n 30 days . .  l1Jng1ne, 01 the Ntw Steamef' * you can consummate the purchase by sending us your first payment of $ 1 . 00. 'l'he K A I S E R  WI L H E L M  D E R  G R OSSE. " 

� 
subsequent payments wi l l be, on the cloth style, $�.OO a month for six months, mak- Broke , h e  Southampton.No..-York record, in Sept.-Oct., 1897. * ing a total payment of $1 3.00 (regnlar price $35.00); on the Half Russia style, S2. 50 * a month for six months. making a total payment of $1 6.00 ( regular price $4;.00) . E N G I N E E R I  N G  I N A L L  ITS B R A N C H ES. The cl1'ith style is handsome and solidly bound, but we ahvay" recommeud Ihe 

* Half '�u .... la as more durable and worth the difference in present cost. If, however, * y.ou deCIde for any reason �<? return the set, you are entirely free to do so at any time within the 30 day .. , prepaying �he transporta-
* tlOn charges. ThiS propOSItIOn will not remain open longer than December 31st, and may he Withdrawn much sooner. I'he earlle .. t * applicant .. only will secure the introductory sets on these phenomenal term... Book of sample pages mailed free on receipt 
� 

of 2c. sta;��a�:;ta;H;bl;;:;u;;�m��;�;;
I��:;;�:o�O U R  C OO D FO R T U N E .  � � THE 1 11l17. \ SYND ICATE PUBLISH ING  COMPANY, 230- 2 38  S .  Eighth St. , Ph i lade lph ia .  : ********************************************************* 
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Star * 
Lathes 

Foot power 
Screw • • •  

• • •  cutting 
Automatic 
Cross feed 

9 and t t - i nch Swing. 
New and Original Features 

Selld for Catalogue B. 
Seneca Falls Mfg. Company, 
69 5  Wat(;r St., Seneca Falls. N. Y 

ELECTRICAL APPARATUS REPRE-
sented by Conventional Diagrams in Drawinlls.-Fifty 
diagrams showin� the usual method of illustratlnJl elec
trical apparatus in ctrawings. A labor saving paper. 
Contained In SUPPPEMENT I 1 06 .  Price 10 cents. 
For sale by MUDn & Co. and all �ewsdeah3r8. 

O" i(� D�sks 
Chairs, Tables, etc. 

Manufactured by Se:::l'Mc�ta;.���e 

Derby Desk Co 1 3 8 Portland Street, Boston 
• 1 1 4 Nassau Street, New York 

pr Export Busiuess a Specialty. 

SAVE � YOUR FUEL 
By uslng our (stove pipe) RADIATOR. 

With Hs 120 Cross Tubel, 
ONE stove or furnace does the work of 
TWO. Drop postal for proofs from 
prominent men. 

TO INTRODUCE OUR RADIATOR, 
the first order from each neighborhood 
ftlled at WHOLESALE price, and secures 
aD agency. Write at once. 

ROCHESTER RADIATOR OOMPANY, 
8:4 Furnace St.. ItOCHE8TER. N • .,. 

T H E  HALL 
BRASS P I P E  WRENCH. 

A PERFIWT TOOl. 
WITH FRIeTION (; IUP. 

Bns'llnlls for all sizes and shapes. 
Hillbly polished pipes made 
up without scar or injury. 
For Uirculars and Prices 

WALWORTH MFG.  CO. ,  1 6  O l iver St .. 80STON, MASS. 

COBURN ;:;�N

E� TRACK 
Parlor, Barn and 

Fire Door Hangers 
All Styles. 

Latest Improvements. 
, .... Send for Book. 
: Coburn Tro l l ey T rack Mfg . Co.  

Ho lyoke, Mass. 

B A R N E S' -
U PRIGHT DRI LLS 
tlb�'m�i

t
b���i�

a
�

i
''1ff���:J ��\t 

Feed. [I:T Send for New Uatalogue. 

W. F. & J O H N  BAR N E S  CO.  

N I C K E L  .AND 
Electro. Plat ing 

lpparatus a n d  Matenal. 
THE 

' lanson & Va n W i nkle  
Co;, 

Se,va)'!, .  1" .  J .  
1 36  Liberty St., N .  Y. 

3f> & 37 S. Canal St . •  
Cbicajlo. 

Tools For All Trades 
You can't even think of a 'rooJ tbat 
isn't mentioned in our 1897 Tool Cat
alogue. Every Metal Worker, every 
�f��gfn��:

e
J:��'?e:�n���hfr'�Y h�� 

t��}:8inCb�8, 
c��aii�

s 
a
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Tool Encyclopedia. Handsomely bound in cloth, express l?aid on re-
��lr
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n
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a
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amounting to $10.00 or over. 
M O NTG O M E RY &, C O .  

MAKERS .AND JOBBERS IN 
F I N E TOO L S ,  

1 0 6 F u lton Street , New York C ity. 

THE TORPEDO BOAT TURBINIA.-
Tbls article describes tbe construction of tbe Turbinia 
which ma�e sucb a pbenom enal speed. Detai led draw� 
ings shoWtn� arra.ngement of machinery. SCIENTH'IC 
AMER I C.AN SUPPLEMENT 1 1 '� 1 .  Price 1U cents. For 
sale by Munn & Co. and all newsdealers. 

D RO P  - FORG ING 
SE:ND USM'ODEL-S TO F I G U RE O N .  O U R  WORII 15 (QUAL T O  THE BlST DONE. IN  TH IS GitUNTRY. N ONE. B U T  S K I LL F U L  H A N D S  E.MPLOYE.D . 
BAGNALL- LO U D  BLO CK CO. -:- 162 C OMMERCIA l.. S T .  --:

B O S T O N , M A S S .  

I ,itutifi, �mtri,all. 
Impalement trap, L. H. Guertin. . . . . . . . . . . . . . . . . . .  593,933 A Marvelous Machine I 
Incandescent burner for lanterns, etc., J. W. 

Dearing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,925 
Incubator, G. H. Stahl.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,86.'1 
indicator. See Station indicator. Street and stu.. 

tion indICator. 
insulated hanger, E. P. Warner . . . . . . . . . . . . . . . . . . . . 593,625 
Insulator, L. F. Rembe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,689 
Iron. See Soldering iron. 
Ironing board, D. B. Hook . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,661 
Ironing machine, J. W. Craw. . . . .  . .  . . . . . . . . . . . . . . . .  593,566 
Jar wrench, E. B. Colyer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,736 
Junction box and means for uniting metal con� 

duit tubes thereto, metallic. E. '1\ Green� 
field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,8U 

Kiln for burning clay goods, E. P. Lee . . . . . . . . . . . . .  593,723 
Knife fruit paring attachment,· B. C. Allen . . . . . . . . 593,633 
Knitting machine, circular. L. C. Huse . . . . . . . . . . . .  593.663 
Kraut cutter. Kirkpatrick & Hobbins . . . . . . . . . . . . . .  593.746 
Labeling machine, can, H. W. Pease . . . . . . . . . . . . . . .  593.604 
Lamp, electric arc, W. H. Coughlin . . . . . . . . . . . . . . . .  59.'1,7:18 
Lamp, electric arc, G. R. Lean . . . . . . . . . . . . . . . . . . . . .  593.899 
Lamp, electric arc, C. C. Stirling . . . . . . . . . . . . . . . . . . . .  593,697 
Lamp, electric arc, E. P. Warner . . . . . . . . . . . . . . . . . . .  59;),f526 
Lantern, Miller & Sha:O'ner . . . . . . . .  : . . . . . . . . . . . . . . . . .  593,725 
Lantern, signal, A. F. Prahm .. . . . . . . . . . . . . . . . . . . . . . .  593,006 
Lathe. engine. ·A. }i�. Prentice . . . . . . . . . . . . . . . . . . . . . . . 593,f07 
Lathing machine, J. G. Staudenmayer . . . . . . . . . . . . . 593.864 
Life saving messenger. marine, J. M. Cotey . . . . . . .  593,958 
Liquid in tanks. apparatus for circulating, G. E. 

Dunton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,837 
Loa
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Lock. See Bicycle lock. Padlock. Sasb lock. 
Seal lock. 

Locker for marine purposes, metal, R. W. Jefferis 593.722 
tg�
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ba��r;g
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593,572 

sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59.'1,870 
Loom. pile fabric. C. H. Burt . . . . . . . . . . . . . . . . . .  ' "  . . .  593,�57 
Loom shuttle operating mechanism, power. E. 

Huschke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . .  , .  593,911 

�:��h
e 
s
l
:fe�W�W� ����1�g�o��. � .<:.�:�����.

r
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Matches in boxes, etc., machine for packing. P. 
Me�su�l���

e
ts�·· indicator · £0;' ·eiectric·ai,· ·  E: · i3: 593,944 

Rosa. . .  . . . . . . . .  . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . . . . . .  . . . . .  593,858 
Meat cutter, C. P. Mosher . . . . . .  . . . .  . . . .  . . . .  . . . .  . .  . .  593,948 

:l.i�eo���;{,
i
¥.1�':J.�e��·COggins . . . . . . . . . . . . . . . . . . . .  593,672 

Miner's expanding drill, H. M. Soulon . . . . . . . . . . . . .  593.617 
Miter box, MIller & Denney . . . . . . . . . . . . . . . . . . . . . . . . .  593,751 
Moulds, runner brick for bottom cast, M. L. Wil� 
Mol���

s
See 'Xli 'moto;: ' ·cu�reiii · motor: ' ·PD.eu� 

593,974 

matic motor. 
Motor, Lippincott & Homann . . . . . . • • . . . • • • . . . . . . . . .  593,808 

�g::�: J: ��Ii�1n:eii: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  &�:� 
Musical instrument, G. A. Brachhausen . . . . . . . . . . .  593,761 
Musical instrument, mechanical, G. A. Brach� 

hausen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . .  59.'1,76'2 
Necktie fastener, Armstron� & Jones . . . . . . . . . . . . . .  593,!l55 
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Pad. See Copying pad. Horse hoof pad. 
������i¥3

r
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Paint, C. Ii'. Lawton et al . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,t.i70 
Painting machine, W. K. Johnson . . . . . . . . . . . . . . . . . .  593,896 

�:�er �::t:n�:,I��
t
Wfn���st. ���.

i
�� .��.�: . . . . . . 593,683 

Paper in sheet form. drier for, L. Dejonge. Jr . . . .  593,926 
Paper, mat surface photographiC, M. W . .Mc� 

Donald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,775 
Paper perforating machine, Shonnard & DavIs . . . 593,694 
Pencil sharpener, L, A. Stough . . . . . . . . . . . . . . . . . . . . . 593,912 
Picker, A. A. Sweet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  693,620 
Pin. See Hair pin. 
Planter, automatic cbeck row corn, L. Gist .. . . .  , . .  ,<;93,&17 

����cl:,
ti
��?:�

r f! ';re�:�fi�:
n
�iCking ' of: ' M: 593,655 

Peraglie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  593,727 
Post and brace, combined. E. E. Murry . . . . . . . . . . . . 593.774 
Powder, blasting, H. Von Dahmen . . . . . . . . . . . . . . . . .  593.568 
Powder packing macbine, J. McNab . . . . . . . . . . . . . . . .  593,902 
Preserving perishable substances, W. G. Day . . . . .  593,741 
Printing press, B. Huber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.662 

��t��:�� g�:::·r�J�:�����%��a��8: W: K: 'iiOdg� 
593,582 

man . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,858 

���fe���x;:�:[�:�.I��j:8P�r���: : : : : : : : : : : : : : : : : : : : g�:= 
Pulley moulding machine, J. E. Donovan . . . . . . . . .. 593,645 
Pulley moulds. apparatus for forming, J. E. Don-
PUIY::'�piit', ' j: 'ii' Doiiov·ai; . . : ..... ........ .... . ' . .... .. .. . :: ... .. .. .. :: &�:f;U 
Pulverizing machine, soil. F. P. Krewson . . . . . . . . . .  593.848 

��:::�: rOU�I����:�A: O: Haiiey: : ·:. : : ·:. : : ·::, : ·:. : : �IDl:� 
Pumping apparatui, 011 well, F. M. Kennedy . . . . . .  593,586 

���t�Gfg �J�cYNn���v!i �hei�f:;:·ait8:clin;ent: ·c: 
593,826 

Pur�e,O����ldweli: : : : : ·. : : : : ·. ·. :  :: . : : .. .. : :  .. .  : : .. .. : : .... : : .:: ��:;as 
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r
:�g: ·i.·ii: ·Steven·s::::.·:::::: 

.:::: ���:+� 
Qu�e!l and dro.ne trap, G. W. Williams . . . . . . . . . . . . . 593,7]2 

���:�
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eough . . . . . . . . . . . . . . . . . . . 593,846 

�
a
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Railway switch. automatic, A. Grossman . . . . . . . . . .  593,650 
Railway track rails, repairing. H. W. Falk . . . . . . . . . 593 953 
. 
Rai

kr:ir;���:h��������. ���.�
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'
965 

Refr!gerator, H. Staib . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593;821 

�:�i�{:��
t
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a
ld�i�g �::�{er: · ·Fare· box ' regis: 593,886 

ter. 
Rein protector and supporter. harness. R. A .  
Rel���iii':

a
.revice: safety: 'R: A: Haeiieiiii: : : : : : : : : :  r:l:�::l!� 

Rheostat, G. J. Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59:,,817 

�gBfnc:¥:�:�e�:�r�E��hl�:for·, · C'.' Prouty: : :: �:�� 
���:��o
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Ruling, prInting and numbering machine, com� • 

sasg
i
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Sash fastener, �'. Tuitte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59.'1:706 
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Saw file bolder and guide, A. Vreeland . . . . . . . . . . . . • 593.793 

�:: :�a�e,���.
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Scall"old ledger board support, W. S. Bradley . . . . . .  593,639 
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Seal lock, R. A. Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!J.�,598 

��:� ��r���?j�'li.\v�;,��.':��.�·. : : : : : : : : : : : : : : : : : : : : : : : gIDl:;;.:JY 
Self�feeding furnace, H. Wortendyke . . . . . . . . . . . . . .  5�3,713 

������¥�g 
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e
t!O:ii'h�I�'i.'"riicle,; 

. by . ceni�i: 
593,367 

fugal actIon, J.. Maic'lfe . . . . . . . . . . . . . . . . . . . . . . . . . .  59.�,900 
Sew!ng mach!ne, G. H. Colley . . . . . . . . . . . . . . . • 593,733, 593,735 

��:i�i �:�gi�:'s�u�ie���N.·coileY: : : : :  : : :
.
: :

. : :  �:�ll 
Sbaft anger, T. C. Dill . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . 593,742 

�g:��s�����h�!���;fe'l�k 
B
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593,562 
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Shelf,. table or desk, folding wall, G. A. Ank . . . . . . . 59.'1.828 

�
��lv!ng and ta\>le, convertible, F. Yunck . . . . . . . . .  593,916 

Sb�l.'-&'� 'fi'.
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Shutter worker, Pitney & Hansen . . . . . . . . . . . . . . . . . .  593;854 
Sifter and receptacle, ash, R. Evans . . . . . . . . . . . . . . . .  593.838 

�l�}'l�i 
g
;�����!r

m
::i!�tar."· �'a�\��lelor: 'F': '0: 593,630 
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Watch tbe wonderful work 
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f.rhreads nipples of all sizes. 
So s .. iveied that It can be 
reversed anVtiPe cut o:fJclose 
��

g
��PJl���d �tfI�

n
���hr� 

is in motion. �end for cata-
ll'&�. Hf.E fo���� .. t� 
Street, Toledo, Ohio. 

THE CONDENS ING  STEAM RAM 
A Wonderful Device for Ra isi ng Water 

pJ�el.""I� ���I'il:,�1 c9,�r.
ntlj�'i."ra!t��l�� �:� 

50% I N  F U E L ,  50% I N  T I M E ,  A N D 
50% I N  O R I C I N A L  COST. 

[I:T Send for Testimonials. 
T H E  E R W I N  H Y D RA U L I C  MAC H I NERY CO.  

6 8  & 6 9  Loa n & Trust B ldg . , M i lwaukee, Wis . 

Q U E E N 'S N E W  
A U TO M AT I C  LAM P. 
Its Six Points of  Superiority : 

1. It keeps in focus constantly. 
�: M�����;�o���:��:J��h�rp 
it regulate. 4:. Tbe full crater 
��r����;�

e
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adjustments are all outside. 
II:Jr Send jor circular to Q1J EEN & CO., Inc. 

1011 Chestnut St., Philadelphia 

T H E  L. S. 

HARDENED EDGE 
TEEL SQUA R ES 

Warranted accurate. Not graduated. 
1
I
n
�I!':�, 6� ���d ���c� ��;i ... '2.50. 

[I:T Uatalogue of Pine Tools free. 

STARRETT �o� i3, Ath o l .  rr.As�'1·. 
ALCO 
VAPOR 
LAU NCH 

Motor controlled from bow. Valve movement 12 t o  I,  
16 to 60 ft. Launches. frwin Screws a spectaliy. 1, 2, 
3. 5, 7, 12 H. P. No licensed en�ineer or pilot reo 
quired. Speed and Safety guaranteed. No dangerou. 
�aphtha or Gasoline used. No disagreeable vibration. 

[I:T Send Ten Cents in Stamps jor l89'7 Catalogue. 
Marine Vapor E n g i n e  Co. ,  ft . J e rsey Av .. Jersey City, N . J .  

ROCK DRI LLS 
AIR COMPRESSORS 

S I M PLEST. MOST E F F I C I E N T  and D U RA8 L E .  (RAND DR I LL CO.) 
Send jor Catalogue. 1 0 0 Broadway, New York. 

ACETYLENE GAS AND CARBIDE OF 
Calcil:lm.-A l l  abont the new t J 1umiD: lDt. its Qualities. 
chenustry. pressure of l iquefact ion, its probable future. 
ex perIments performed with it. A most valuable series 
of arti C les, g iv in2' in complete form the particulars of 
th i s  �ubject. A pparatns for makin� the flaB. Contained 
HI SCI ENTIFIC A M ERICAN SUPPLEMENT. Nos. 998, 
1 0 04. 1 1107. 1 0 1 �, 1 0 1 4, l eI l a ,  1 0 1 1; .  1 0��. 
1 U3;) and 1 uas. The most recent apparatus of sim
ple and more elaborate type described and i l lustrated 
in speCial acety lene Supplement No. 1 O � ,. .  Price 10 
cents each . �ro be had at this office and from al l news
dealer�. 

A M E R I CAN PATENT 
POp Safety Valve 

For Marine and Stationary Boi lers. 
Portable and Farm En!rlne Valves, Loco. 
motive Valve and Muffier, and American 
House Heater Valve. 

Dr Send for Catalogue A.  

A IUERICA N STEAM GAUGE 34, 36 & 3S Churdon St., 

D R A P E R ' S • •  

Recording Thermometer 
Standardized and Warranted.  

Gives a correct and continuous record 
m. ink on a weekly chart. P- Write jor particulars. 

THE DRAPER MFG. CO. 
1�� Front Street, New York. 

Signaling or calhng system, electric. J. G. Smitb .. 00.'1,820 
�
k�lp cb.arging apparatus, P. C. Patterson . . . . . . . . .  593,968 T H E " I N  D U S T R I A L " 

s�.:r:b
a
���1�:i8 �o���'irgg 'rod' fO' 'attachiitiie ' "j ' 593,569 OXY.-HYDROGEN COMPOUND JET. 

E. HObbs . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . :. 59.'1744 CapaCity. 1000 candl� power. His:hly finished 
Smoke consumer J H Saunders 593'StiO and nickel plated. Price 110.00. Thls Jet can be 
Smoke preventer: automatic. R. W': Cavenaugh':: 59a:56.� fitted to almost anr good magic 
Snap hook, twin, I ... apsley & Sallee . . . . . . . . . . . . . . . . . .  593,748 lantern, etc . • and wl i.l produce a 

�gf3::iti
i��en

hinged, C. M. Hamilton . . . . . . . . . . . . . . 59a,t!-,� �����ep��e��� �;::i:�' Co . ..... iiii!i;..;;;: 
SOlderill: irgn: f·JIB!:bee�· . . ... . : :::: : ::::: ::: ::: .... .'. : :  g�hlfU (many years with the late Chas. 
SO)�. llexible, machine for making shoe. I ... . D. I �es�l:l")G�':t�er�,t��::::r�t�� , Patent 
S ik

,"le�er . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59.1.827 Stereopticons, Magic Lan- � 
appJied 

sgin�ie .
. �e�s��?O�lrnii spindi;,: 

. . · · · · · · · · · · · · · · · · · · 593.880 terns, a.nd. Accessories of ev- . for. 
Spinning, doubling and twisting machine, com. e�y de

. 

scrIptIOn ul'led for Lantern ProjectIOn. .. 

S bined, Van Alstine & Graham . . . . . . . . . . . . . . . . . . . 59R,R6/i 1�_ R�d 12'1 Worth Street
.
, New York City. 

pr�yml< !,pparatus, � .  H. Burck . . . . . . . . . . . . . . . . . . . . 593,732 
--

Sprmg. i;ee Seat spnnl!'. Wajlon bolster spring. Print Vo u r 11 d �
pr

s��n
s
e���.��� . ��� . ��� . �!.����:: .���.�����: .�: .�'. 5!J.17HR OW n Ua� S 

��a�kmg hay, elevated carrier for, E. Dignan . . . . . . 59:J,&i;i , au rod fastener, E. E. Clark . . . . . . . . . . . . . . . . . . . . . . . 59a,fi41 �talt:waf ot: elevator. traveling • . R. Cartwright . . . . 5Ha.B7. StatlOIl mdlCator. W. R. Garner . . . . . . . . . . . . . . . . . . . . . 5.<ti mil 
S
8team boiler, Burns & Ketcbum . . . . . . . . . . . • . . . . . . . .  59a:9'�1 team bOiler, sectional, W. F. Cunnin�ham . . . . . . .  593,836 

(Contmued on page 351) 
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STEAM ENGINEERI (Stationa.ry, Locomotive, Marine); Keohanical �;:;;:��� Drawing ; Architectural Drawing j lbohiue De�ign ; Eleotricity; A rchitecture j Plumbing; n .... ,;:..:::�3 ��l!i���I, 3 1  COURSES :Y'lf���: Engineering ; Surveying and Mapping ; Metal 

Pattern Cutting i Bookkeeping j Shorthand ; 
English Branches ;  'Mining ; Metal Prospect'g. 

�:!J;h. GUARANTEED SUCCESS. 
Fel. Moderate. "dYnee or l ollllllllut •• 
Circular Free: State .ubject V01' wish to .tud,. 
bteraatloul Corrnpondenee 8eboola, Bos. 948, 

Physical and School Apparatus 

GALVANOMETERS 
STANDARD, SINE, TANOENT, 

REPLECTINO and WIEDEnANN 

OALY ANOnETERs . • • • • 
Catalogue free. 

E. S. Ritchie & Sons, Brookline, Mass. 
This beats Wind. lSteam. or Horse 

Power. We oder the 
WEBSTER l% actual horse power 

GAS E NGINE 
for $1�O, les. 10% discovnt for cash. 
Built on intercbangeat>le plaD. Built 
of best material. Made In lots of 100 

��
e
I��o�������:n:�igt�

e 
rJ)n

i
��:n��: 

Made for Gas or Gasoline. 
pr Write jor Special Catalogue. 

W E BSTER M 'F ' G  C O . ,  
10'74 West 15th Street, CHICAGO. 

PIERCE 2 ACTUAL H. P. 
PRICE, Complete, $13�.OO. 
Made for Gas or Gasoline. 
M A R I N E  E N G I N ES TO 4 H. P. 16, 18 and 21 Coot Launch Out-

fits complete. All sizes 
Stationary to 2� h. P. 
ur Send for Circular oj size wanted. 

P I E R C E  E N C I N E CO. 
1 7  N .  1 7th St ., Racine,  W i s .  

THE MACHINERY OF A NAPHTHA 
Launch.-A detailed description of the motive power 
of a Modern Naphtha LaunCh, with sectional views 
sbowing all tbe parts of tbe boiler and enlline. A most 
valuable paper. ( illustrations. Contained in SUPPLE .. 
MENT 1 1  04. Pri�e 10 cents. For sale by Munn & Co. 
and all newsdealers. 

TH E I M PROVED lAS E N G I N E .  
Two cylinders in one ca8ti�. 

���'?o�
e
rt ���w:r�g:n S:� :::!fg: 

made. Can be used wherever pow
er is requtred. Either 5ta-. 
tionary Or marine. No fire. 
No heRt. No smoke. Noli. 
censed engineer reqUired. 

ar Send jor catalogue. 

S I NTZ GAS E N G I N E  CO . .  
Grand Rapids, 

Micll .. U. S. A. 

VAPOR LAUNCH Complete 
ROW, SAIL and STEAM BOATS. for $ 1 50 
ar Send jive cents jor ( 'atalogue. and U pwards.  

RACINE YACHT AND BOAT WORKS, 
Racine Junction, Wis., Box A. 

TH E � E 'V 8 8 1101'I'01. CO.J�'I''':.l 

Regi�ters an accurate account of  work done on print-
���ef

r
:����afi�

a
�a!t\�:�: ���:i:� �

a
l�,� :a 

repeats automatically. Simple, accurate, durable. Spe
cial counters to. order. r:w- Send for circular. 

C. J. ROOT, Bristol, Conn, U. S. A. 
R O U N D  O R  SQ U A R E  B A S E  

Own Circulars business cards. dod,,
ers, etc., or let your 
boy combine business 
with amusement and 
print tbem for you. 
�plendid educator for 
youth and great aid to 
business men. A full 
line of hand and self' 
inkin� print.i� presses 
����11':� a#-J't.!

nt
��� 

catalogue. J. F. W. 
Dorman Co., 121 E. �'a
yette St., Baltimore. 

There is Satisfaction in it 
Tbose who pay tbelr money for the 

No. 2 HAR.TFO R.D 
bave the comfortable feeling wbicb comes 
to all who receive their money's worth . . • 

THE HARTFOR D  TYPEWRITER CO. ,  Hartford , 

© 1897 SCIENTIFIC AMERICAN, INC.
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Buy Telephones 

THAT ARE G O O D··NOT . .  C H EAP T H I N G S . "  
The dilference in cost is little. We Iluar .. ntee 

our R{>paratu8 aod guarantee our customers 
agamst loss by p .. tent suits. Our guar .. n· 

tee .. nd instruments are both 1I"00d. 
WESTER N  T E L E P H O N E  CONSTRUCTION CO . 

2 5 0 -2 5 4  South C l i nton St . ,  Ch icago.  
Largest Manufacturers ot Te!ephooes 
exclusively in the United States. 

BERLINER TRANSMITTER PATENTS. 
-A full text of the decision of tbe Supreme Court. 
SCIENTl]'IC AMERICAN SUPPLEMENT. 1 1 1 7 , 1 1 1  S. 
Price 10 cents each. For sale by Munn & Co. and .. II 
newsdealers. 

PbonograJ)bs, 6raJ)boJ)bonts, 
PrOjtdOSCOJ)tS, KtnttoscoJ)tS, 

RECORDS, FI LMS, ETC. 
Ilr 36 page illustrated catalol'ue sent free on receipt 

of 2-cent stamp. 
The Edison Phonograph Co. , 4 2 7  Vine St. ,Cincin natl ,O.  

SO S I M P L E  A C H I L D  C A N  USE T H E M  

S U N A R T  
MAGAZINE CAMERA. 

Folding Cameras. 

t51��1:r&i. rag���ft i.Ju�
icii, �� 1% picture. $5. 

or Send 2 cent stamp for 
Illustr .. ted Cat .. logue. 

SU NART PHOTO C O .  
5 AQU EDUCT STREET, ROCHESTER, N. Y .  

A FOLDING CAMERA. - WORKING 
Drawings showing how to build .. foldinll c .. mera. A 
f[o��

C"b��¥:fnbl.t am a����E�iN
a;n�

t&�ll. 4 ��r�!
r
� 

cents. For S .. le by MUDD & Co. and .. 1\ newsdealers. 

IT COSTS N OT H I N C  TO T R Y ! 
A1I steam users can s&ve time 

oDey and trouble with tbe 
simplest. safest and most ! ' , 

" 1-"'-1----;:' , �Ii 
���:!":;!nij;¥N�lxlst-

STEAM TRAP 
Guaranteed never to 
we .. r out. Look .. t tbe 
cut and see how it's 

ESTABLISHED 1874. �g�e
s�v�

afu �a)"��� 
one year and I'll furni.b tbe trap free. or See ilIus. 
notice Sci, Am. July 13, l8IIi'. Sole AmerIC .. n Mfr. 
Wm. S. Haines, S 136 S. 4th St., Phila .. Pa. 

MINERAL PRODUCT OF THE UNITED 
States In 1895-l896.-A valu .. ble table, accomp .. nled by 
statistics. SCIENTIFIC AMERICAN SUPPLEMENT 1 1 1 9 .  
PrIce 1 0  cents. For sale by M unn & Co. and all news
dealers. Send for 1897 catalogue. 

A Electric Battery Motors. 
Motor No. 1, 4 1n. Fan . . . . . . . . . . . . .a.75 : :: �, 6 :: :: •. . • • • • • . . . .  $6.25 

_, 8 . . . . . . . . . . .  $8.75 
5 x 7 Bunsen Cel l .  . . . . . . . . . . . .  . .  $1.25 . rr- Circular free. C. M. Turnquist, 216 South Clark St., Chicall'o, 11,\. 

If You Want the Best Lathe and Drill 
CHUCKS 

WES;'C�TT'S -"""'7."-!;�"!: 
S t r o n g e s  t 

GriP. Great
est Capacity 
and Duram!

(ty. Cheap and Accurate. 

Westcott C huck Co., Oneida, N. Y .. U. S. A. 
A8k for catalogue in Engh.sh. French Spanish or German. 

FIRST PRIZE AT COLUMBIAN EXPOSITION, 1893. 

Headquarters for 
D U M P I N C  HORSE CARTS . 

Wide a.nd narrow tires. 
Low rates of frelgbt from 
our works-o.'atamy, l.Ja.
to all points. 

H O BSON & CO. 
No. 4  Sto ne S t . ,  N e w  Y o r k .  

V8u USE GR INDSTONES P 
If can supply you. Al l  SIzes 

_. mouml:ed and unlnounted, always 
stock. R9memoer, we ma"ke a 

�r:I�=�::,le
�gl;��: �r:�e-

The CI,EVELAND STONE CO. 
2d Floor, W i l sh i re,  C l eveland. O .  

S· 1 �l !!tX!�,Qla��i�!!.���� 
pbates, (jreen Cuffee. Wet Feeds, Salt, 
SUJiCar, Cbemica.ls. etc. 15 Years in opera
tion. &nd f&r 6th iUustraUd catalooue. S. L WORRELL. Hanlltbar, Mo. 

I titutifit �tutti,au. 35 t 
Steam engine. C. D. Armstrong . . . . . . . . . . . . . . . . . . . . .  593,634 
Steam plant. D. M. Thompson . . . . . . . . . . . . . . . . . . . . . . .  593,700 
Steering mechanislD, hydraulic, A. Bain . . . . . . . . . . • 593,b71 
Step box, H. E. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b93.695 
Stereoscope or ot.her binocular instrument, H. C .  

White (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 11,638 
Storage b .. ttery, E.A. Barber . . . . . . . . . . . . . . . . . . . . . . . . 59a,559 
Stove burner. g-RS, M. A. Tbiel. . . . . . . . . . . . . . . . . . . . . . . 593,62.1 
Street and st .. tion indicator. S. E. Bi.bee . . . . . . . . . .  593,9.'>6 
Street sweeper, J. Z. Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5ffi,749 
Surveying instrument, J. Sbort . . . . . . . . . . . . . . . . . . . . .. 593,784 
Swinging gate, W. R. White . . . . . . . . . . . . . . . . . . . . . . . . 59.3,757 
Switch. See Electric switch. Railway switch. 
Tacking tool. h .. nd, A. F. Preston . . . . . . . . . . . . . . . . . . . 593,780 
'l'apping beer kegs, m .. llet for. E. Johnson . . . . . . . . . 593.942 
Telephone. J. WeiL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593.627 
Telephone and signaling or calling system, J. G .  

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,819 
Telephone exchanges, multiple switcbboard sys-

tem for. C. E. Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593.611 
Telephone line toll counter, C. E. Scribner . . . . . . . . 59:1,612 
Telephone system, C. E. Scribner . . . . . . . . . . . . . . . . . . .  593.614 
Telephone toll apparatus, W. Gray . . . . . . . . . . . . . . . . .  59;1,962 
�t\Yrggg;lf.i'�� w.t§�n6:o::'��::::::.·.·.·:.·.·::.·.·.·:.·::: tW1:7:l 
Tie. See Bale tie. 
Tire cover. pneumatic. J. West . . . . . . . . . . . . . . . . . . . . . . 5.<)3.9.)2 
Tire tillhtener. Sager & Alvis . . . . . . . . . . . . . . . . . . . . . . . 593.693 
Tire, wheel, W. A. Fries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,931 
��Zp.

m
��

�c
'l���'!:e�t����� · Queen 'and' dron'e 593,007 

trap. 
Trees, plants, flowers, etc. , means for protectIng 

small. J. W. Hilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593.579 
Trolley. O. L. Kirscb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 593.847 
Trousers stretcher, F. L. �ampson . . . . . . . . . . . . . . . . . . 593,609 
Trowel. J. Hilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 593.770 
Tube expander. J. O'Rourke . . . . . . . . . . . . . . . . . . . . . . . .  593,779 
Tubing, M. M. Nicholls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593.726 
Tubing, apparatus for manufacturing, P. C. Pat-

terson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,966 
Type cont .. lning channel. Johnson & Low . . b93.667, 593.668 
Typewriter tool, O. S. Vidor . . . . . . . . . . . . . . . . . . . . . . . . .. 5!J3.791 
'rypewriting machine, L. S. Burridge . . . . . . . . . . . . . . . 5!J8,56.'l 
Typewriting machine. R. W. Uhlig . . . . . . . . . . . . . . . . . 693,789 
Underclothing, combined woolen and linen, F .  

Linnebom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59:l.772 
Valve, Marea & Connors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593.594 
V .. lve, .. ir. J. P. Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593.595 
Valve, quick action triple, G. Westinghouse. 593,710, 593,711 �:I��: ���i�gf:���'i<g:�& M������:::::::::::.: g�:g:l+ 
Vehicle cover, portable, C. '1'. Jewett . . . . . . . . . . . . . . 593,584 
Vehicle, foot·propelled, G. G. J. Millar . . . . . . . . . . . . . 5m,597 � �tl�l� �t��\·, �. 1f<. ��t�raii. :::::::::::::::::::.: gll.:U� 
Vehicle wheel, E. Vincent . . . . . . . . . . . . . . . . . . . . . . . . . . . 59.'1.708 
Vise, J. Goodrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,64!! 
Wagon body. G. M. Harrison . . . . . . . . . . . . . . . . . . . . . . . .  593.769 
Wagon bolster spring, 'r. G. Mandt . . . . . . . . . . . . . . . . . 598,946 
Wagon brake, automatic, H. H .  Emery . . . . . . . . . . . .  59:3,570 
;:�i��

a:a
t
c
ehl��:11�1��!�[er�: .�': .:.����.��: : : : : :  g�:�� 

Washing macbine, W. Manteutrel . . . . . . . . . . . . . . . . . . 593.593 
Washing m .. chlne, W. H. Meyer . . . . . . . . . . . . . . . . . . . . 59:1,596 
Washing machine. J. W. Ricker . . . . . . . . . . . . . . . . . . . . . 5113.856 
Washing machine, H. E. Smith . . . . . . . . . . . . . . . . . . . . .  593,910 
W .. ter heater. G. Tauoald . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59:1,621 
Welding app .. r .. tus, tube, P. C. Patterson . . . . . . . . . . 59.3.967 
Well ejector, J. J. Greer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 593,885 
Wheel. See Bicycle wheel. Vehicle wheel. 
Wig frame, A. D. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,560 
Winding tapering cops, machine for, S. W. Ward-

well. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 093,756 ;���g: ��s
�����g E;l�ele�w.l(f.ri.!�i;�. � .�����! ���:� 

Window, reversible, L. Proll et al . . . . . . . . . . . . . . . . . . .  593,855 
Wood splints, apparatus for cutting, K. H .  

Schafp.r. . . . .  . .  . .  . .  . .  . .  . .  . .  . . . . .  . . . . . . . . . . . . . . . . . . .  593,610 
Wrapping machine for newspapers, etc., H. B .  

Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 593,9.9 
Wrench. See Jar wrench. 
Wrench. S. T. Freas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 59.�.882 
Yoke coupling. neck, C. H. Heimlich . . . . . . . . . . . . . . . 593,578 

DESIGNS. 
Armature. O. Wiederhold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,870 
Basket, J. H. Holf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.857 
Bicycle fr .. me. H. G. Pilfard . . . . . . . . . . . . . . . . . . . . . . . . . . 27.873 �����, s:f.Pl:�!�:�.�'. �'. �'. ����.�':.'.':::.':::.':. :.'::.'.':: �a� 
Brushes or similar articles. back for, D. A. Loeser. 27.855 8:�1:�� �e�'r.eS.Ifi .

sB!{J::;: : :  : : : : : : : : : : : : : : : : : : : : : :  : : :  �;�g 
Connter, auxill .. ry ch .. nge. G. E. Crump . . . . . . . . . . . .  27.86.'1 
Door stop, J. Schenck. . . . . .  . . . .  . . .  . .  . .  . . .  . .  . . . . . . . . . . .  27,867 
Envelope, J. Koehler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,854 
F'lue cleaner, G. E. Shirley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,875 
Glass or tile, J. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,878 
Grate, F. R. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 27.876 
Hammer, lifter .. nd tack puller, W. C. Hooker . . . . . .  27.661 
Jug. Pope & Kidder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,859 
Lantern body, E. M. Rosenbluth . . . . . . . . . . . . . . . . . . . . 27,&;2 
Pen wiper holder, J. A. Healy . . . . . . . . . . . . . . . . . . . . . . . .  27,8;'3 
�1��b���8 tra�����irCb.iiej.·. ·. ·. ·.·. ·. ·. ·. ·. ·. ·. ·. : ·. ·. ·.·. ·. ·.· ... .. .. .. : :  �:� 
Puzzle board, W. J. Fleming . . . . . . . . . . . . . . . . . . . . . . . . .. 27,RSO 
Soap cake. C. M. B1 .. ckm .. n . . . . . . . . . . . . . . . . . . . . . . . . . .. 27.864 
Socket member of detacb .. ble f .. steners. W. S .  

Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.865 
Spectacle or eyegl .. ss temple, S. G. Marshutz . . . . . . . 27.851 
Spoons, etc., handle for, W. C. Cndman . . . . . . . . . . . . .  27.850 
Spoons, etc .• b .. ndle for, E. Holorook . . . . . . . 27,846 to 27.849 
Stove, beating, E. G. Germer . . . . . . . . . . . . . . . . . . . . . . . . .  27,877 
Switch and signal supporting standards, founda-

tion for. H. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,869 
T .. rget. tlying, H. F'. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.881 
Teethinll rinl', Coakley & Robbins . . . . . . . . . . . . . . . . . . .  27,852 
Toy, J. rr. Henderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,879 
Washing macbine sprayer attachment, W. T.  

Besso.rette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,868 

TRADE MARKS. 

Balls and ball bearings, Grant Ball Comp .. ny . . . . . . . 30.840 
Beer, estate of J. �..,. Trommer . . . . . . . . . . . . . . . . . . . . . . . . 30,846 
Beer. lager. A. G. JIupfeL . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.845 
Cigarettes or small cigars, all tobacco, E. SeideI).-

berg, Stiefel &; Company . . . . . . . . . . . . . . . . . . . . . . . . . .  30,844 
Cotree, cereals, dried frutt, candies and condensed 

milk, T. Martind .. le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.848 
Co:lfee or cotree substitute, cereal, Roka Food Com-
Cutf:rVliii<i 'other 'cu'tti�g' edge i'oDis; 'Farweil:' O�� 30,847 

mUD, Kirk & Comp .. ny . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,887 
Embroidered articles, such as handkerchiefs, doi-

lies and tidies, Schultz, Tanner & Company . . . .  ':30,8iO 
Flour, roller or patent, John P. Dousman Milling 

Company. . . . . . . . . . . . . . . . . . . . . . .  . .  . .  . .  . .  . . . .  . .  . . . . . .  30.854 
Flour, wbeat, Ballard & Ballard Company .. 30,850 to 00,&"12 
Flour, wheat, H. L. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.853 
Glue and sizing, M. R. Isaacs . . . . . . . . . . . . . . . . . . . . . . . . .  30.885 
Hair tonic, T. McGowan & Brothers . . . . . . . . . . . . . . . . . 30,856 
Ins

�ll�r 
.. 
cg�����'!!ie�{�.,..�I��l�

ul�s'.i'I�t"0�P8��� 
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00.864 

Lumber, manufactured, J. W. Sanborn . . . . . . . . . . . . .  30,836 
Paints and ingredients thereof, Griffitbs Brothers 
Pla�':;'�:"J'e'!S!u"ry '& j:oiirisori: : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
Remedies for diseases of women, J. B. Danis . . . . . . . 30,858 
Remedies for eczema and skin diseases, A. Wood .. 30,859 
Remedy for bunions, corns, chilblains. frost bites, 

ingrowing nails, stinging feet and other ail-
ments InCIdent to the feet. F. B. Morgan . . . . . . .. 3O.S60 :��?:�s 1�agii.ei!'ti:�r:'.::�z!::.�

b:r
Fc;.��f:�::::.: �:�� 

Sewing cotton and silks, yarns and threads of vari
ous kinds. Aktiengesellsch .. ft fur Textll-lndus-
trie, vormals Dollfus·Mieg & Cie . . . . . . . . . . . . . . . . . 30,869 

Sewing cotton, threads, yarns, worsted or hair and 
braids, trimmin

� 
and hassementerie, Aktien. f�:��r��'itct�� . .  �����' . .  ����

t
��

e: ��:�.��� .��I1 __ . 30.868 
�g:�.���.i"d'r��ifJh��':�ard7e��i��: ���W:'�k::: �:� 
Tires and parts thereof, pneumatic, American 
1·ir!!�����,

T
��rt��

mln�
nborses·li(jes: arti'cles 

. c(;m� 30,839 

Wt�r��:O����e
i
� �:�t�!ci���e,: 'dg:Jg:A��: 30,838 

Tobacco and cigarettes, chewing and smoking, 
Uggett & Myers Tob .. cco Company . . . . .  30,841 to 30,843 

Toilet preparation. N. Carr. . . . . .  . . . . . . . . . . . . . . . . . . . .. 30.861 
Tonic and laxative, Johnson Brothers . . . . . . . . . . . . . . . 3O,M7 

A printp.d copy of the specification and drawing of 
any patent in the fore�lOing list. or any patent in print 
Issued since 1863. will be furnished from thIS office for 
10 cents. In ordering please state the name and number 
of the p .. tent desired, and remit to Munn & Co., 861 
Broadway, New York. Special rates will be given wbere 
8. large number of copies are desired at one time. 

ve�t�r���,:na::��
n
t'�e n:��e����s
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Itoing list, provided they are simple, at a cost of $40 each. 
If complicated the cost will be a little more. For full �;�ct��r't..:r:. ��:ts&m::'�b!'��� New 

Good Taste 
In the selection of Hardw .. re adds to the ple .. s· 
ures Of borne. A selection from " Sara-ent's 
Book of Designs " means that the best has ���':. c�;:I��atitn �gPsA�Gi�l

� g08� . .":rn
�h�:'� 

bers Street, New York. 

EACLE 
Graphophone 

$10 

Agents and Dealers Wanted In All Localities. HAWTHO R N E  &. S H E B L E ,  606 Chestnut Street, Philadeillhia, Pa. 

PROPOSALS. 
TH:ilHlt�o¢-t�!c��::�:�r gt 1JMll��?�

l'
��'s�!�"l 

water works and electric lights. 'l'he plant will be put 
in under Local Improvement Statute, aut.horiziIlll a one 
per cent assessment on real 6state. 

S P ECTAC L ES { F. E. BAILEV se.lIa 
for new optic .. 1 catalogue. 271 W"b.::s.e��:.��i.,::-:.

te 

F' I L M S  &. M A C H I N E S F O R  A N l f'.,o1 A T E D  P H O T O G R A P H S  F L VV I  L A R D  1 9 6  L E X I N G 1 0 N AV E  5 1" 0 0 ,", l Y N  N Y 

GENERAL SALE!! AGENT!!. 
WANTE 0 t o  correspond witb parties famili .. r 

with t.he manufacture ot Portland a.nd THE U .  S .  GOVERNMENT other cements. ·Address, C. W. :�lckl .. us. Elgln, lowa. 

ELECTlUC 'L  Bicycle, and Photo. Noveltle .. 
buys only tbe best. When in the market for mercband· II lowprlce •• 1OOpagecat. FREI 
Ise it obtains samples and submits thE-m to rigid expert .. ..  8. (''0., alii. CoriJaDdUI&: .... t. r.�����!�� �:io;�g����n,r ��s

'8'�ex; lfitd� tbe 

O R C A N S and P I A N OS COM PLETE SHOP �;!�s�:���·s���:�o�
n
c1.f�g! 

for tool and die maker or lDanufacturer of small metal 
goods. Addre.s A. H., 194 Chambers Stre.t. New York. 

exclu8IVely for the equipment of Its Indi .. n schools as NOVEL  T IES  & PATENTED ART ICLES well as fo� the ships of the U White Squadron." Wise Manufactured by Contract. Punching Dies. Special 
�

e
th�

r
�;��n�::t�i�t;��1t?i��r':b1e lo���!�:����e Machinery. E. Konigslow, 181 Seneca St., Cleveland, O. 

MASO N '" HAMLIN CO. ,  
Boston, New York, Chicall'o and St. Louis. 

50 Y E A R S '  
EX P E R I E N C E  

Anyone sendIng a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica
tions strictly confidential. Handbook on Patents 
sent free. Oldest aGency for seCUring&atents. 

8p�C�1�t
�f.�:,k.:i't�o���t�r��l:t:e 

o. receive 

Sti¢ntifit Jlm¢ritan. 
A handsomely illustrated weekly. ]..Js"gest cir-
����

t:���
f 
r:gKt�

�
�
e;lifl

�ol�u
�;:h n�:sd:al�� MUNN & CO.361 Broadway, New York 

Branch'Office, 625 F St., Washington, D. C. 

NO  M O RE . .  P O I S O N  I N  THE B O W L" 
The " M:8{:c�:'i.J��,si?���':ft f:§y:,J'if:� Absorb. 

ent and Ventilated Tobacco Pipe 

t: will render smoking .. 
� � healthy enjo�men' .. Try 

It and you WIll become , tt ffi' : . convinced. See notIce. 
SCI. AM. of August 7. '97. 

.. I Manufactured only oy 
The Harvey & Watts Co. ,  Station E, Phi ladelphia,  Pa 

and No. 2 7 5  Canal Street, New York.  Jr lUustrated Circuklr8 •• S. A." mailed 00 application. 

B O O K S  WORTH H AV I N C .  • Best Books on  ali .ubjects of 
NATURAL HISTOR Y .  ;'� THE NATURAL H ISTORY B O O K  STO R E ,  

BRADLEE W H I DDEN, PUBLISHER. SeJnd, for Cata!. 28 Arcb St., Boston. Mass. 

INVEN����E.Wt'lfi.-,,�OD E.LS 
5 L O T  .... H O AN I M AT E. D  P I C T U R. E.  M AC H I N E- 50  

DESIGNED & BUILT B Y  THE UNION MODEL WORKS C A TA L.. O C U £'  FR t: £. .  1 9 �  S C L A R K  5 T  CHIC A C O. 

ELGIN WATCH 
Ladies o�ents size, stem wind and set. 

WARRANTBD 20 YeARS. Elgin made n10velUent in a. 14 k. Gold 
led hun�\�1

o
�a:�h���g�!1�

e
::; 

made 

WATCH AND CHAIN FOR ONE DAY'S WORK. 

(5.-=.e E!t::::b� 

• Boys and Girls can get .. Nickel·Plated 
. •  Wat.ch, also a Chain and Charm for selling � s 1M" doz. Packages of Bluine at 10 cents each. 

J .. Send lour full address by return mail and 
:ra�e

lt��:;;t��t
�l'sr.lW::\'ng�:�����.:'l 

BLUINE CO., Box 106 Concord Junction, Mass. 

Gi BRASS UAN D 
Instruments, Drums, Uniforms, Equip .. 
ments for Bands and Drum Corps. Low .. '.&� est price� ever quoted. Fine Catalog, 400 

�� 
l11ustratJons, maiiedfree ,4 it gives B J.nd 
M usic & Instructions for Amateur Bands. 
LYON & BEALY. 33-35 Adams 8t.. Cb;eago. 

����e TYPE WHEELS.  MODELB &.IXPERIMENTAL WORK_8MALLIMQtI� 
NOVELTIES It ETC. NEW TOI5I STENCIL WORKS 100 NAa8AU BY N.", 

Experimental & Mode l  Work 
Ciro. aM advice free. Gard .. m & Son. 45-51 Rose St.,N. Y. 

M E C H A N I C A L  D R A W I N g  
and Surveyin/il taugbt by mail. Terms very reaaonabler 
Catalogue free. Black Corresp. School. Paterson, N. J. 

GAS ��9 GASOLINE ENGINES 
WAT E R  M OTO RS 

B AGKU5 WAT E R  MOTO R C O .  N E.WA R K  N J. u. s A .  

VOLN EY W .  MASON & C O . ,  

Friction Pu l leys, C lutches & Elevators 
P R O V I D E N C E  R. I .  

Odd Tools You Reed 
for a lmost any purpose can be found in our store. BJCY· 
cle tools and materials a specialty. EverythiIljl, from a 
screw to a handle bar. W' Send for list, free. 
T H E  F RASS£ CO . , 2 1  WARREN ST. , N EW YORK 

W O O D E N  T A N KS. 
For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 
L ... Red Cypress Wood Tanks a speCialty. 

W. E. CALDWELL CO .. 
217 E. M .. in 8treet. Louisville. Ky. 

T H E  E U R E KA C LIP 
The most useful article ever invented 

for the purpose. Indispensable to L .. w· 
yers, .Editors, Students, Bankers, Insur. 
ance Compames and business men �en
eraBy. Does not mutilate the paper. Can 
be used repeatedly. In boxes ot 100 for 
200. To be bad of all booksellers. sta
tioners and notion dealers, or by mail on 
receipt of price. Sample card, by m .. 11, 
free. M"nufactured by 

Consol Idated Safety Pin Com pany, Box Oli, Bloomfield, N. J. 
RECENT ARCHlEOLOGICAL DISCOV-
eries in the Nile Valley.-An account of M. de Morgan's 
latest researches. SCIENTIFIC AMERICAN SUPPLEMENT 1 J as, price 10 cents. For s .. le by Munn & Co. and all 
newsdealers. Send for new c .. talogue. 

The ECLIPSE DYNAMO I $1 00 BATTERY OUTFIT ONLY • . 
This Dynamo .. nd Bat-

��r;t:� �c:.:::tg�r peo..� 
fection and cbeapness. 
�::l1:rs:��

s 
c �!<!:���� 

batteries, for c u r a 
tive purposes. Gives a 
stronger current with· 
out contlnu .. 1 expense 

chemicals. Has current reg�r!,�
t
�� °6e':El:� 

to .. nervous child, or so It will overpower the strong· 
est man. It Is the most Interesting Instrument for 
the study of electricity ever produced. Every 
scholar needs One. An evening party can be enter-
tained for hours with experiments made on this 
dynamo. I N V A L I D S  may cure themselves 
by Its use without expense. It I" an estab. 
IIsbed fact that electricity cures rheu. 
::'e��:�

n
� t�::�ies�

e
y{t'���!:ses ��e���:l��iO�� 

blood, and displaces weakness and exhaustion, 
I!I;:" ���n:;:at

a
�l!.m";,";iv�fre- e�!'I��� ���c�� 

guires. The Eclipse Dynamo otfers to aU an inf'x-�,'ifJ�J s:rt�
y
a�����r�

o
�:��tag�::;ir. 

I
�!i'lt��\� 1Dg gear, crank, and current breaking switch ; all 

p .. rts perfectly made and handsomely tlnlshed. Pack
ed In a strong wood box with full Instrnctlons for 
medical use, and many amusing electrical experi
ments. PrIce. complete. only $1.00 each bb express !� rg��de

��
yg��!ha"n�

I
�S���P8�!��

g::nt 
e ;��'Wy 

mall. postp .. id. Vour money back If w .. nt9d· K I R TL A N D BROS. & CO. , 111  Nassau SI., N :  Y. 

APPARATUS for PlOdnction .. nd Manipniatron of Light. Acetylene Gas 
ruer�e::;��Tn:�,e:��c /:JI!h�

a
7!��?fstt;:,,��� and Animated Pia-

J .  B .  COLT & CO .  �Ml V��:"gt���.
r
�t\,!:: r.�rk. 

llJl Post Street. S .. n Fr .... cl.co. Cal. Acetylene House'LliihtIng Sbow Room .. Broadway ancl 31tb Street, New York. 
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�()verfi$ement$. 
ORDINARY R ATES. 

Inside Page, each iusertion, - 'Ii cents a line 
Back Page, each insertion, - - $1.00 a line 

I:1I"'"For s"",e classes of Adve,-tisll'Trulnts, Special and 
Higher rates are required. 

'l'he above sre charges per agate line-about eililht 
words per line. This notice shows the WIdth of the hne. 
Q!ld is set in agate type. Engravings may head adver
tisements at thp " "'me rate peor agate line, by measure
ment. 8S tll e 1 tte ' pres!s. Advertisements must be 
received at PlJ. ... _ .. ..:atiOll Office as early as Thursday 
morning to appear in the following week's issue. 

I 

I 
FITTED WITH 

Jlutomatic £Oa$ttr a",1 Brakt. 

Wheel Because 
Always Your feet 

Under Are always 
Perfect On the 
Control Pedals. 

The Coaster con.ists of automatic clntch In the 
f�:r 

t
Slf:og!3!\:�ifl�. 

iSi:!o:����e
OfJ�:!s 

b�n �l� 
the chain and sprockets stationary and your feet 
on the pedals. 

The Brake applied by back pressure on the ped
als. which tbrows a spoon on tire of rear wheel. Re
leased by forward movement of pedals. 

T o u r i n g  Made Easy. Street Riding Made Safe. or Send fo,> CircUlar describing in> detail. 

E C L I PS E  B I C YC L E  CO. 
Box X ,  E L M I RA, N .  Y . ,  U .  S .  A.  

HALF A CENTURY OF CYCLES. -AN 
i
�����:

i
�i��

st
°ft�

f
ir�� 

c
lr�t:!������ 

o
�r�;crf. 

to
�t: � bone-�baker " and its successors. The tricycle. Tbe 

modern wheel. Cycle buildinJl a science. Points of im
provement. The pneumatic tire. A band and foot 
cycle. With 9 illustrations. Contained In SCIENTIFIC 
AMERICAN SUPPLEMENT, :'i/o. I O I '.!. Price 10 cents. 
To be had at this office and from all newsdealers. 

THE 

Motor of 19th Century 
U a ANY PLACE SO BY ANYONE 

FOR ANY WORK 
No �'ire ! No Boiler ! 

No Gauges ! No Engineer ! 
ECONOMY, RELIABILITY, Cost of Ji,���l:,�ib�t?t �

a
�'ii 

SIMPLICITY, SAF!:TV. an hour to each indicated H. P. 
1:11"'" Catalogue. TesUmonials, etc., lYy addressing 

CHARTER GAS E N G I N E  CO . •  Box 1 4B ,  STERLING,  ILL.  

�1 1 1 1 " " " " " " " " " " " " " " " 'e 

(bt Jifty DOllar 
' 
........ • --.,Cribunt 

The Best Wheel for the 
Price in the World. 

Do not think of buying 
until you have seen it. 

tbt 'famous BIUt Strtak. 

Write for Advance Sheets. 1898 Prices Ready. 
IT Secure the Agencll if Possible. I 

'fasttr than Eoer. 

. .  �.�� .�.I�.�� . �!� .. ��:: .���: ��:. 
I .... ·····················� 

i 5t'\ 't;;;'A r" 11 I -V� l 

I � IN THE WORLD �� 
fiRST PRACTICAL ACETYLENE GAS BICYCLE LAM P ON THE MARlET. 

Sold by 
the trade. 

two boxes 
Carbophene 

RELIABLE 
• 

I Ilk 
Strong 

bracket 

I 

i����� i�: 
charges. lamp. 

+'1 'JoV 

I

- .:::0:+."" , ---. � !<�_ 
olean i cannot Jar out. Cost of maintenance 
nomi�al. Charged and re-charged in a minute. 

Send for circular matter, containing detailed 
information. 

I 
THE CEO. H. CLOWES MFC CO., I 4 6 4  Bank St. ,  Waterbury, Con n . ,  U. S. A. 

m�:t:;·�:lc���:e�u'�f���!t�o��'kt:l:�di�ui:: I following places : 
New York-Randolph " CIOWH, 2M Poltal Telegraph Bldg. 
Bolton-Randolph II: Clo"e� OUTer and Punhue 8tl. 
Philadelphia-RAndolph .. Clowel, 820 Phlla. Baak BldI" 1 
Cbleago-RaDdolph II Clowel, 228 Lake 8t. 
elDelnutt-Raadolph .. Clowes, Room 308 N'eaTfl Rldg. 

•••••••••••••••••••••••••• 

I, itut if ic jtUttic"u. [NOVEMBER 27, 1 &)7. 
A Big Money Making Business ! RAY CAMERAS 

�'OR PUBLIC EXHIBITION OR PRIVATE USE. 

The CINEOGRAPH 
A LIFE M OTION PICTU R E  MACH I N E ,  

I N  COllIPLETE RUNNING ORDER, AND 

Weight Only 
40 pounds. f 

Fom Filtg Feet FilIDs Free I 
Sbows a Life Motion Picture 16x20 feet. 

So simple iu construction a cbild can operate it. ALL FO R $ 7 5.00. 
Send for Illustrated Clttalogues of Cineographs and Films, and 100 'l'estlmonial Letters from SuccessfulExhWitor8. 

S. LU B I N ,  Manufacturing Optician, 1 9  So. 8th St. ,  Philadelphia, Pa. , U .  S. A. 

THE BICYCLE : ITS INFLUENCE IN 
Healtb and Disease.-By G. M. �ammond, M.D. A val
nable and Interesting paper in wblch the subject Is ex
haustively treated from the following standpoints : 1. 
The use of the cycle b;r persons In health. 2. Tbe use of �:ilt�b�W ��;����,:���

e
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ed
�::�c1�
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To be had at this office and .trom all newsdealers. 

i:borOugb InSPt�On�� 
I N S U R A N C E  

ACA I N ST LOSS 
OR DA M A C E  TO 

P R O P E RTY 
ANO LOSS O F  L I F E  

A N n  I N J U R Y  

Four Sizes. 
Eight Styles. 

Have a l l  the I m p rove· 
m ents of others 

and m ore. 

;fo':t
e
t�e

a
�::J;cy;:::;�;�

e
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using our New Patent 
Plate Holder, which 
����:.�r:n?:Z!t f.f:! 
ahle on the market. Catalogue FIr ... 

MUTSCHLER, ROBERTSON & CO. 
171i West Main Street, Rochester, N. Y. 

BALL BEARING AXLES AND RUB-
ber Tires.-A paper read before the Carriage Builders' 
National Convention, Phlladelpbia, October, 189t, sbow
Ing the advantage to be derived from the use of ball 
bearings and pneumatic tires in road vehic1es. Con
tained In SCIENTIFIC AMERICAN SUPPLEMENT, No. 
99'.!. Price 10 cents. To be had at tbis office and from 
all newsdealers. 

The fraction -V_�', 
of a second 
is valuable in the 

Eastman's No. 2 Eureka Camera 
is a simple instrument for use with 
glass plates. Makes pictures 3.% x 3 .%  
inches, and h a s  space in back for 
thl,'ee double plate holders. Safety 
shutter. Fine achromatic lens. 

TO P E RSONS action of a revolver. 
CAUSED BY The SMITH & WESSON Revolver Sttam. Boiltr. ExplOSions 

Prlee No. 2 EurekaCAlD.era, wit h  one double plate 
holder, $4.00 

" Edra Doable Plate Holders, eaeh, .16 
" Eutmaa'. Extra Rapid Dr1 Plates, 8 � x 8�, per dOlle, .35 

F()� sale by all dealers. Booklet of Eurekas and 
Bicycle Kodaksfree at agencies or by ma#. 

EASTMAN KODAK CO. 

At 

Rochester, N. Y. 

I P · Btevelel, Watehea Gum, Buggie. H�rDe .. , 

rIC 0 Sewmg lolaehinea Organa. Piano. Safu,Tooll 

4 Scales or all varletiea aDd 1000 0therarttelel 
Lilts free CHICAGO SeAL. (..0 . ,  ChIcago 111.  

X RaV (ub¢$ 
W I T H  AUTOMAT I C  ADJ USTABLE 

VAC U U M  ATTACH M E NT. 

Impossible to run too high in vacuum. 
Life prolonged indellnltely. 

Roentgen Ray Apparatus :  
Coils (Induction and High Fre
quency), Fluoroscopes, Mo
tor-Generators, etc. 

M I N I AT U R E  
I N CA N D ES C E N T  LA M PS ,  

Candelabra, Serles, Decorative, Battery 
EDISON DECORATIVE & M I NIATURE LAMP DEPT. 

(U eneral Electric Co.) Harrison, N. J .  

BICYCLE TIRE REPAIRING. - THE 

t::ft��'ft.� .it�f,I(�lO����:t��iAaf����
I
�nl:i1� 

I
�m;· 

pliers and pluggers, together Wit'/;, rubber band plu/l,ung 
and tbe use of pnnctnre banus. 9 illustrations. Con
tained In SUPPLEMENT I 1 II'.!. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 

J. M. ALLEN , PR ES. 
J .  B. PIERCE,  SEC. 

W.  B. FRAN K L I N ,  VICE PRES. 
F. B. ALLE N .  2D VICE PRES ancM1tOW� 

Q& lJ's..!� (t_.bli.� 
The most handsome, neatest. quickest and most easily 

acquired ornamental lettering. Based on mathematical 
�!tg�Jr:ar���g6o�

a
ro

l
��J� ��iirn�,

h
c�'::;�{:re

m
w\�� 

an assortment of 25 Single and double pointed pens, 
postpaid, $1.10. 'l'be most practical system of lettering 
for maps, plans, book headin"s, Insurance policies, dl
plomas,)egal documents, price tickets, etc. 
KEUFFtoL & ESSER C O . ,  4 4  A n n  Street, NEW YORK . 

WORK for men with little oapital and great energy. How to give Stere. 
:f�!�ri�n�i!:l-:;'�i!�:.

t
:lc� T H AT PAYS in 250 page catalog, sent Cree. McALLISTER, IIfr. Optlelaa, 411 Na ••• u St., N. Y. 

Electrical--IIIIIlIIIII.� 
....... �,Royelties 

Ra!�a�M:"Y.::V�e�d�n:.; ���� �:t�!e�y $3.liO 
JF' !Send for Catalogue of Show Window Attrae

tionB��Hand Dynamos, Water Motor Dynamos, 
Inclined Planes. etc. 

T H E  CA R L I S L E '" F I N C H  CO. 
SIXTH STREET, CINCINNATI ,  O.  

H O L DS H OS E----
DJ" . with 8 vise-like grip. and never . .  

' . . tears the fabric. J,ift the little 
. .. '
. 

';i.'.:: ���:t!t1ct�:j3r�.x:l��:�::: 'I 1 Same idea applied to Culf and . { Necktie HolderM, S u s p e n d e r  . ., ! ,, ' Buttons, Eyeglass B. 0 I d e  r s i; �, i and Key Chain�. By mail 10 '" , ' cents each. 25 cents for A lumi-
'� num or Phosphor Bronze Key l"'I!II-4!Z .a. Uhains. lIIustrated booklet for @!!!V" 

.... the asking. 
AMERICAN R I N!] C O . .  Box P ,  Waterbu ry, C o n n ,  

Bristol's Patent Steel Belt Lacing.  
:f:.r ��f

l
e;:�f�.li
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���t 

Fastening for all kinds �fes b
.���

n
f,:... 

Sam-

The Bristol Co. 
Waterbury Conn. 

L E N S E S  
of every description and in any 
quantity manufactured to order. 

Photographic, Projection Lantern. 
Bicycle Lamp, Search Light, etc. 

BAUSCH & LOMB OPTICAL CO., 
615J,2 N. st. Paul St., Rocbester, N. Y .  

ARE WORTH MORE than they c:ost when compared with other makes, 
because they look better, wear better and · it costs less to keep them in re�. 

They are sold at our 52 exc:lusive stores in the large dUes ,and by 5,000 dulen 
throughout the U. S. Made in Calf, Patent Calf, French Enamel, Seal Goat, 

Box Calf, Blac:k Vici Kid, Russia Storm Calf, Cordovan, with_�Ultralian 
rw\.n2,ar010 Tops and fast c:olor hooks and eyelets. 

I SS STY LES AND W I DTHS FROM A TO EE. 
If ordered by mall, STATB SIZB and WIDTH and ."nd 

ZlJ Nuts ex tra for carriage to 
\..al:aJOirue Free. ,JA W. L. DOUGLAS, Broc:kton, Mass.. 

I M P E R IAL BALL B EAR I N G  AXLE 
'97 

PATTERN.  

t h e  Leading Carriage Builders. 
To R I DE EASY . C ET R UBBER T I RE S. 

The Kelley, Maus & Co. Tire is tbe best on tbe market. 
IY" Write for Descriptive Catalogue. 

KELLEY, MAUS & C O . ,  I m perial  Bal l Bearing Axle and 
Vehicle R u bber Tire Dept . ,  4 3 9  Wabash Av" Ch loago. 

Wood 
Workerst 

Tools. 
With our Metalworkers' Catalol/ue "A. BOOK OF 
TOOLS," and our new Woodworkers' Catalogue 
" WOODWORKERS' TOOLS," you have before 
you the World of Tools. N othing as complete or com
prehensive bas ever been printed. Eltber book sent. 
postpaid, upon receipt .of 25 cents. (Your money back 
If you're not satlslled.) 

THE CHAS. A. ";TRELINOER CO. 
DETROIT, MICH. 

Do You 
manufa(turt 
Jlnything ? / • 

If so, you must be interested in t.he machinery 
that makes your own goods and those of your 
competitors. You would like to see and read 
about improvements in such machinery, to hear 
of new mechanical inventions tbat will be a 
boon to you by increasing your facilities and re
ducing your expenses. To keep np witb tbe 
times in all sucb matters, and in every branch of 
SCience, you should Bubscribe for the 

Scitntifit .Rmtritan 
which Is the acknowledged leader of all publica
tions in the. world devoted to science and. me ... 
cbanical art·s. Published weekly, 16 pages, illus
trated. $3.00 a year postpaid, $1.00 for six months, 
$1.00 for four months. Remit by cbeck. draft or 
P. O. order payable to 

MUNN & CO., Publishers, 
36J Broadway, New York City. 

- - - - _ .. _----._-----------
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