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I titutifit �tutritJtt. 
THE PRESIDENT'S )I(ESSAGE. 

The dignified conservatism, the studied moderation 
of the President's message, is what is most needed at 
the present juncture in our national affairs. Many of 
the troubles with which the country is oppressed have 
sprung from over-speculation and an unfortunate dis
position to boost the wheels of progress

· 
by artificial 

means, legislative or otherwise. In the race for wealth 
and popUlation many sections of the country have 
overrun themselves, and they are only now enjoying 
a slow recovery. In a certain degree, this is true of the 
business of the country at large, and what it now needs 
above everything else is that it should be let alone and, 
if we may use the phrase, that nature may be given a 
chance to assert itself. Our credit is only now begin
ning to recover from the collapse of 1893. Quick as the 
wheels of credit are to stop, they are always slow to 
move again. Its inertia is hard to overcome, and its 
forward movement may be checked in a single day. 

It is possible that the trade of the country has suf
fered from overmuch legislation ; that the change from 
pillar to post, the perpetual seesaw from one policy to 
another, is largely answerable for the present stagna
tion. We need a rest-at least from legislation of the 
radical and sweeping kind. The expediency of letting 
matters run as they are for a while, if only for the sake 
of rest, is suggested by the encouraging figures show
ing our volume of trade during the fiscal year ending 
June 30, 1896, when our imports increa.<;ed over those of 
the previous year more than $6, 500,000, and the value 
of the domestic products exported and marketed 
abroad is nearly $70,000,000 greater than that of the 
preceding year. 

This is certainly a very remarkable and encouraging 
showing, and it is fully in line with the conservative 
spirit of his address that the President should im
plicitly suggest that for the present at least legislation 
affecting our foreign trade relations should be left in 
statu quo. 

In this connection we would suggest that the most 
effective means for opening foreign markets and estab
lishing active commercial relations is that which we 
outlined in � recent issue, and which is now being 
carried out by the National Association of Manufac
turers. This organization, it will be remembered, is es
tablishing exhibition warehouses for the display and 
sale of American products of various kinds in the South 
American states. By hiring suitable exhibition rooms 
and the appointment of a regular staff of competent 
salesmen, acquainted with the language and wants of 
the people, it seeks to familiarize merchants of those 
countries with such American products as they can 
purchase to advantage. Here i<; a practical field of 
enterprise which can do more for the extension of 
American trade than whole volumes of legislation. It 
is practical, business-like, and, therefore, full of the 
promise of success. 

The tone of the message is equally conservative in 
matters of foreign policy. In spite of the diplomatic 
success which has attended the Venezuela negotiations, 
the subject is dismissed with a modpst reference ; and 
while the language in speaking of our relations with 
the Spanish government is dignified, it deals with the 
question of the hour in a moderate and conciliatory 
spirit, which the more rash and impetuous spirits in 
Congress would do well to carefully consider. The 
foreign complications of the past year have taught, 
above all things, the lesson of moderation and the value 
of sober second thought. It is the exercise of these 
qualities which has brought us to the threshold of a 
permanent arbitration tribunal with the other great 
branch ot the English speaking race ; and also saved us 
from a step in relation to Cuba which recent develop
ments show would have been decidedly premature. 
With a sound financial policy assured and confidence 
restored there is nothing to prevent our entering upon 
a new era of prosperity equal to if not greater than the 
period of commercial growth preceding the agitation 
and collapse of 1893. 

• t.e, • 
THE UNDERGROUND TROLLEY AND THE THIRD 

RAIL IN ELECTRIC TRACTION. 
Two powerful transportation companies which have 

been carrying out experiments in electric traction have 
recently taken steps to extend their electrical equipment 
to new divisions of their systems. The New York, New 
Haven and Hartford Railroad Company, whose trial of 
the third rail system on the N antasket line has been 
closely watched by the electrical world, is intending to 
lay a third rail at various points on its property during 
the coming year, and it is officially announced that con
struction of a three rail elech'ical equipment on the line 
between New Britain and Hartford, via Berlin, is as
sured. The other installation is to be made by the Met
ropolitan. Traction Company of New York, who have 
decided to adopt mechanical motive power in place of 
horses on the Fourth A venue and Sixth and Eighth 
A venue lines in this city. The change will affect which the inRect is propal<at.ed.-The Canary . islands and the 
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Avenue ; the compressed air experiments having been 
carried out on the last named branch. The company 
is, therefore, in a good position to judge of the relative 
performance of these three forms of mechanical traction, 
and there is food for thought in the fact that in the 
meeting of the directors in which it was determined to 
make the above mentioned change the weight of opinion 
was in favor of using the electric trolley in preference 
to the cable or compressed air. The underground 
cable was rejected on the ground of its great first cost 
as compared with the underground trolley, the amount 
of excavation, concreting and iron work being consid
erably less for the electrical conduit. The only ques
tion on which the company had any fears for the 
trolley was in regard to its ability to stand the hard 
test of winter service, especially when there was an ac
cumulation of snow or slush. The behavior of the 
Lenox Avenue line during the severe snowstorms of 
last winter, however, was very satisfactory, the cars 
being run with practically no interruption. 

In view of its cheaper first cost and uniform success in 
operation, it is not surprising that the underground 
trolley is to be chosen in preference to the cable for the 
new equipment, but that it should have competed suc
cessfully against the Hoadly compressed air motors is a 
fact which will surprise those people who have been 
impressed with the claims of economy which have been 
made by the company for the recent application of com
pressed air. The present costly experimonts-there are 
five compressed air motors in operation and two more 
shortly to be so-were not undertaken until the engi
neers of the company had made an exhaustive examina
tion on the spot of the various self-contained motors, 
gas, oil, and compressed air, in European cities. The 
test is particularly valuable for purposes of comparison, 
because the conditions are precisely the same for both 
systems, the compressed air cars being run over the tracks 
of the underground trolley line. The electric and the 
compressor plants, moreover, are located under the sallie 
roof and probably use the same fuel, all the conditions 
indeed being excellent for a comparative test. If the air 
motors are as satisfactory as is claimed, the Fourth and 
Sixth A venue lines would furnish an excellent opportu
nity to use them on a large scale ; and the fact that the 
trolley line is to be put in suggests that the old difficul
ties, which years ago baffied the designers of compressed 
air motors, have yet to be overcome. 

The announcement that the New Haven Railroad is 
intending to make a further application of electricity 
to its steam roads will be taken as evidence that the 
present N antasket electric line has given better results 
than the steam-equipped road. If this be the case, 
electric traction has taken another step in the direction 
of its application to the trunk roads of the country, 
and this goal for which electrical engineers are striving 
is brought within measurable distance. 

At a recent discussion of electric traction under steam 
railway conditions, at the American Institute, New 
York, Mr. Charles K. Stearns stated that the chief ob
ject in view in equipping this line was to demonstrate 
that an electrically equipped road could be operated 
as satisfactorily in regard to the facility of handling 
large numbers of passengers on time as a steam road, 
and that it could was proved beyond a doubt. The 
line has now been in operation for two seasons. 
In 1895 there were 6'86 miles of double track equipped 
with special trolley wire, and the train schedule called 
for 150 trains a day. In 1896 there was the same length 
of trolley line and 3'64 additional miles of double track 
equipped with the third rail, over WhICh 68 trains on 
an average were run per day. According to the table, 
showing the operation of the power stations during 
July, 1895 and 1896, the average electrical horse power 
per hour was 245 in 1895 and 34910 in 1896, the corre
sponding consumption of coal per electrICal horse 
power hour being 4'24 pounds for 1895 and 2·99 pounds 
for 1896. The difference is partly accounted for by the 
fact that the engines were run non-condensing in the 
former year and condensing in 1896. 

Another much·.talked of substitution of electric for 
steam traction is that which has j ust commenced ope
ration on the Brooklyn Bridge. In place of the switching 
engines at each end of the road, one car in every train 
is equipped with an electric motor, and handles the 
train from the time the cable is dropped before enter
ing the station until it is picked up again on the re
turn journey. A third rail is used, which is placed on 
the outside of the track, and is laid continuously 
across the bridge, electric traction being used for the 
whole trip during the hours of lighter travel at night 
and in case of slipping of the cable. It is not used during 
the day because it is considered that the regular head
way is maintained with more certainty and the 
danger of collision reduced by using the cable. Thus 
far the work of the electric motors at the terminals 
has been a pronounced success. The headway has 
been reduced to an extent which makes it evident 
that the forty-five second interval will be attained 
when all the terminal switching tracks are utilized. 
The absence of the exasperating jolts which accom
pany the coupling on and starting of steam locomo
tives is very noticeable. 

The success of the New Haven trials raises the q uestiou 
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as to when we may look for the application of elec
tricity to the heavy and fast traffic on our trunk roads. 
The most that can be said is that they give additional 
I'..ause to hope that the inherent difficulties of the 
problem are not insurmountable. The third rail sys
tem of transmission gives promise of a reduction in the 
first cost of transmission, and the possibilities of econo
my in the use of the alternating current have yet to be 
put to a practical test. 

On the other hand, we must bear in mind, with re
gard to the New Haven trials, that it is a far step from 
comparatively light local traftic at moderate speeds to 
the fast, long distance runs with heavy trains, which 
are being made with increasing frequency and at ac
celerating speeds by our leading roads. 

e .•.• 
ARMORED TORPEDO BOAT& 

Naval experts, in writing the history and pointing 
the lessons of the late war between China and Japan, 
have complained of the scarcity of results having any 
practical value to the student of naval warfare. This 
was chiefiy due to the incapability or cowardice of the 
Qhinese and to the unprepared state of their navy, 
which was both undermanned and short of ammunition. 

In cases where the Chinese did stand by their guns 
and fight theit ships with any show of courage, as in 
the case of the two battleships which bore the brunt of 
the Japanese onslaught at the Yalu, the lessons of the 
war are numerous and valuable. 

In the main it is to the Japanese that we must tum 
for object lessons, and thanks to their skill and pluck, 
they are many and valuable, particularly in those oper
ations of the war in which the torpedo boat was en
gaged. One of the notable features of the various at
tacks made by these little craft was the performance of 
a special type of boat named the Kotaka, which dif
fered from the ordinary torpedo boat in having armor 
protection. She was built about eleven years ago by 
Messrs. Yarrow & Company, of London, and embodied 
some novel ideas, the chief of which was the applica
tion of an extra thickness of plating to protect the en
gines and boilerR. 'fhe Kotaka was selected to lead 
two important and hazardous torpedo attacks, and 
whereas the unarmored boats suffered severely from 
the rapid fire guns of the enemy, the Kotaka came 
through with comparatively little damage. The occur
rence was significant, and it has again directed atten
tion to the question of giving armor protection to tor
pedo boats. The Santa Fe, which we illustrate in our 
SUPPLEMENT of this week, is one of four armored 
torpedo boat destroyers which the builders of the Ko
taka have in hand for the Argentine Republic. The 
value of armor to a torpedo boat is unquestioned, and it 
would be placed upon every craft of this kind were it 
not for the fact that its weight reduces the speed by at 
least a Imot, and speed is the absolutely essential qual
ity in a torpedo boat or a destroyer. On the other hand, 
it is reasonable to argue that as between a 27 knot boat 
unarmored and a 26 knot boat with armor, the chances 
of running through the belt of fire and getting home 
a torpedo are in favor, and strongly so, of the slightly 
slower but protected boat. 

In making her rush upon a battleship she is, it is 
true, one twenty-seventh longer under fire; but against 
this it must be admitted that she has a fifty per cent 
better chance to keep all but the heavy rapid fire shells 
out of her engine and boiler rooms and preserve· her 
Illachin�ry intact until she shall have run in close 
enough to launch her torpedo. 

Torpedo boat attack is largely in the nature of a for
lorn hope. It is a gamble against chance, in which 
enormous risks are run for an enormously valuable 
stake. The little craft will probably be discovered by 
the time she is within half a mile of the ship, and if she 
makes the dash at full speed, it will take her about a 
minute to run in within firing distance. During this 
time she will be advancing in the teeth of a terrific fire 
from six pounder and one pounder rapid fire guns and 
from the machine guns. The darkness of the night, the 
excitement and haste of the gunners and t.he smallness 
of the target will cause most of these shells to miss the 
mark; but the hail of bullets from the gatlings and 
maxims will be a more deadly peril, and should these 
guns be once trained full upon the torpedo boat, they 
would tear their way through the thin plating like 
paper and probably with fatal effect. 

It is likely that the machine gun will prove to be 
the most effective weapon in stopping a torpedo attack. 
It pours out a stream of bullets so dense that it may be 
likened to the rush of water from a nozzle, and when it 
strikes upon dirt, sand or a body of water, it causes a 
continuous splash, which enables the gunner very 
quickly to bring the stream to bear upon the tal'get. 
In the confusion of a night attack and by the uncertain 
electric light, the machine gun fire will probably be the 
first to find the mark, and when once the leaden stream 
is playing upon a torpedo boat it will be easy to keep it 
there. If, then, by a slight sacrifice of speed a torpedo 
boat can be rendered secure against machine gun fire, 
good ::lOlicy would seem to suggest that the sacrifice be 
made. 

The ::..bov(' considerations show that speed is a rela
tive term-that is, its value is relative. It is a quality 

which may easily be overrated. Of all the elements 
which go to make up a warship, whether great or small, 
it is the most showy and attractive; and rightly or 
wrongly, it has come to be the element to which most 
importance is attached. In a torpedo boat or a torpedo 
boat destroyer speed is, .of course, of the first import
ance; but even here, as we have shown, its value may 
be largely modified by the degree of vulnerability of 
the ship. 

The half inch armor of the Santa Fe would, of course, 
be penetrable by the one and the six pounder shells, but 
it would prove sufficient to stop the murderous hail of 
bullets from the machine guns. The effect of armor 
protection upon the crew of a torpedo boat would be Lo 
contribute to that coolness and nerve which are indis
pensable to a successful attack. There is no branch of 
the service which is so full of hardship, even in time of 
peace, as that which places a man beneath the hatches 
of a torpedo boat; and if in the supreme moment of at
tack the wearied crew felt that they were sheltered 
from the most deadly fire of the enemy, they would do 
better work than if they dashed in with certain death 
staring them in the face. 

• •••• 
Note. frOID the Be'port of the Secretary of the 

Interior. 

We gather from the annual report of the Secretary 
of the Interior that the Mtual public domain is now 
1,849,072,537 acres. There are still vacant more than 
600,000,000 acres, not including Alaska. Up to June of 
this year the total amount of land disposed of was 
946,000,000 acres. Of this vast area, 326,000,000 acres 
have been disposed of since 1883, or within thirteen 
years. Since the passage of the Homestead Act, in 
1862, 162,892,082 acres have been taken up by settlers. 
There have been distributed in the form of land grants 
to railroads 83,784,705 acres, and 1,945,045 acres have 
been patented to wagon roads. There are yet due to 
railroads and wagon roads under their various grants 
114, 736,639 acres. The four national parks aggregate 
in area 3,272,960 acres. The total area of the Indian 
reservations is 84,418,562 acres and of military reserva.
tions 1,397,691 acres. The secretary recommends the 
waste land "should be taken up by actual settlers, to 
whom every encouragement should be extended if they 
are of a character to assimilate with our people and 
become valuable citizens. Our law makers, however, 
might well consider the question seriously before dis
posing of any more large areas of the public domain. 
If the rate of disposition of the last thirteen years is 
continued for thirteen years to come, there will be little 
of the public domain outside of Alaska remaining in 
the possession of the government at the expiration of 
that time." 

The secretary strongly recommends to Congress that 
provision should be made for reclaiming the vast 
stretches of arid land which occur in the Western 
States. He is of the opinion that 100,000,000 out of the 
total 500,000,000 acres of arid land might be reclaimed 
by systematic irrigation. He also urges that steps be 
taken for the preservation of our public parks, a ques
tion which cannot be too urgently brought before the 
notice of Congress. 

On the question of pensions, we leam that there are 
now about 970,678 persons on the pension list, who 
draw about $140,000,000 per year. The object of the 
department, says the secretary, "has been to consti
tute the pension list a roll of honor," rather than to 
aim at any special economy, and it has sought to defeat 
the designs of impostors and at the same time to give 
full heed to the claims d the truly deserving. The 
total sum disbursed by the government and the cost of 
disbursing it during the last thirty-one years is $2,034,-
817,769.16. What this sum really amounts to is evident 
when we lea.m that it is short only $346,712,525 of being 
equal to the high-water mark of the interest-bearing 
public debt. 

With regard to the present standing of the Indians, 
we leam that they now occupy 85,000,000 acres of land, 
and the secretary urges that they should be guarded 
from becoming victimized by unscrupulous speculators. 
He recommends that three citizens, two of them civil
ians of different political parties and one an army 
officer, should constitute a commission to conduct the 
affairs of the Indian Bureau. There has been no out
break or disturbance of any kind during the year. An 
eamest effort is being made to render the Indians inde
pendent and self-supporting. The appropriation for 
the entire Indian service, for the year 1897, is $7,189,496. 
The total Indian population of the United States, 
without including the New York Indians and the five 
civilized tribes, is 177,235, among which there are 38,000 
children eligible for the schools. During the year there 
were 293 Indian schools, with an average attendance 
of 19,121 out of an enrollment of 23,393 pupils. This 
does not include the pupils among the five civilized 
tribes or the Indians of New York. 

On the subject of bond-aided railroads the secretary 
draws attention to the fact that the Central Pacific 
Railroad is in default to the government, and he states 
that on January 1 next $2,432,000 additional of its 
indebtedness, together with thirty years' interest there
on, will fall due and must be redeemed by the govern-

439 
ment. The secretary points out that Section 5 of the 
Act of 1862 provides that on the refusal or failure of a 
company to redeem its bonds, the Secretary of the 
Treasury may take possession of all lands which at the 
time of said default shall remain in the ownership of 
the company. 

With regard to the Nicaragua Canal, the secretary 
points out that the act chartering the company requires 
it to make a report on the first Monday in December of 
each year to the Secreta.ry of the Interior. A prelim
inary statement by the company shows that no work 
has been done since August, 1893. The Maritime 
Canal Company entered into a contract with the Nica
ragua Canal Construction Company for the construc
tion of the canal, but the latter company became finan
cially embarrassed in August, 1893, and subsequently 
made an assignment of its construction contract and 
all its assets to the Nicaragua Company, a corporation 
chartered by the State of Vermont. The latter com
pany •• has not yet found itself in a position to resume 
the work of construction under its contract. " 

The secretary recommends, in reference to our na.
tional parks, that liberal appropriations be made for 
the completion of the road system, and that an experi
enced landscape architect be appointed whose skill 
and taste would enable him to design a comprehensive 
and harmonious plan for the improvement of the parks. 
He considers that it is undesirable that works of art 
should be·created in the parks, but that modern inge
nuity should be exercised in promoting the comfort 
and facility of the sightseers. It is also recommended 
that all private land within the limits of these parks 
should be acquired by the government. 

. .. ' . 
The Scientific AlDerlean SuppleDlent. 

Occasional inquiries from our subscribers as to what 
is the relationship existing between the SUPPLEMENT 
and the SCIENTIFIC AMERICAN suggest that this 
would be a timely occasion to give some account of the 
origin and present scope and purpose of the younger 
publication. 

The SUPPLEMENT dates from the year of the Phila.
delphia Centennial Exhibition, 1876. The pages of the 
SCIENTIFIC AMERICAN proved quite inadequate to con
tain as full a treatment of this national event as the 
editors desired to give, and it was determinQd to start 
a sort of " overflow" publication, which should appear 
simultaneously with the regular journal, and carry 
such matter as was crowded out of its columns. The 
SUPPLEMENT, as the new paper was called, served also 
for the pUblication of longer and niore technical papers 
than were considered available for. the SCIENTIFIC 
AMERICAN. The demand for the paper was so great, 
and it proved so popular, that at the close of the Ex
position it naturally occurred to the proprietors that 
there was a permanent field of usefulness for such a 
publication, a conviction which was strengthened by 
requests from many of its subscribers that its issue 
should not be stopped. The decision to continue the 
SUPPLEMENT as a regular weekly publication has been 
justified by its increasing popularity and by the high 
character of its readers. 

In order to fully meet the varied tastes of the many 
readers of the SCIENTIFIC AMERICAN, it is necessary 
that the articles should be limited in space, and it is 
therefore not possible, however great may be their 
intrinsic interest or however valuable their contents 
from a scientific standpoint, to publish in its columns 
long or continued articles. 

Nor is it possible in this pape.� to furnish space for the 
proceedings and discussions on the papers read at the 
JTleetings of the numerous scientific, engineering, electri
""') and other associations which frequently assemble in 
this country and abroad. 

But the SCIENTIFIC AMERICAN SUPPLEMENT is de
voted not only to the publication of the proceedings of 
these various associations, but every issue contains de
scriptions, accompanied with illustrations, of important 
engineering and mechanical work going on in Europe 
as well as at home, and every weekly issue contains 
several columns of miscellaneous items, embraCing elec
tricity, engineering, new inventions. recipes; in fact, so 
varied are the subjects summarized which appear in 
these columns, that one year's numbers of the SUPPLE
MENT comprise a year book of facts on all subjects ap
propriate to a paper devoted as this is to the higher 
branches of scientific thought. 

The SCIENTIFIC AMERICAN is principally confined 
to the industrial development of this country, but in 
the SUPPLEMENT this work is extended and reviews 
the latest and most important scientific achievements 
of Europe and elsewhere. The SUPPLEMENT extends 
and amplifies the work of the parent paper, and those 
readers of the SCIENTIFIC AMERICAN who wish to re
ceive the complete work can procure the SUPPLEMENT 
under the favorable conditions of our combined rates. 
published elsewhere, even though their subscription 
for the parent paper has already been paid. 

...... 
PROF. RAMSEY, after a series of exhaustive experi

ments, reports that there is every reason to believe that 
the elements helium and argon are non-valenti that 
is, are incapable of forming compounds. 
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THE PERFECTED DURYEA CARRIAGE. 

Motor carriages are now occupying great attention 
both in EUl·ope and America, and we may look for ex
cellent results as the consequence of this interest. In
ventors, in this country at least, have been heavily 
handicapped by lack of funds to carry out the expen
sive experiments which are requisite to the perfecting 
of the carriage. In England there appears to be now 
110 lack of capital, but a sad lack of practical carriages. 
We have already illustrated the principal carriages of 
domestic origin and we now present an engraving of 
the Duryea motor wagon, which made an exceedingly 
creditable run in the recent inaugural trip from London 
to Brighton on November 14. The Duryea carriage 
won the first prize in tIre Times-Herald race in 1895 and 
also the prize in the Cosmopolitan race on Decoration 
Day, 1896. The run to Brighton was not a race, but a 
"go-as-you-please " run, still  the time was taken, and 
once started the vehicles tried to pass one another, so 
that it was virtually a race in spite of all efforts to make 
it a procession. Out of fifty entries only some thirty 
carriages materialized, and many of them were left oy 
the wayside between London and Brighton, to the great 
delight of wrHp,rs for some of the dailies and weeklies, 
who now had a new object of ridicule. That some of 
the carriages greatly exceeded the legal limit of twelve 
miles an hour is shown by the tillle in which a Bollee 
car covered the entire distance, which was two hours 
thirty minutes. 

The Duryea carriages were late entries and were 
placed at the rear of the procession. While in the city 
it was not possible to turn out and pass the vehicles, 
but once in the open country the American carriages 
began to pull past carriage after carriage until they 
reached Reigate (22 miles) 30 minutes ahead of the next 
sillli lar vehicle. Here lunch was served, and some of 
the carriages kept right on without waiting, which ac
counts for the rellJarkable time shown in some of the 
published reports ; this has been the cause of much mis
understanding. 'Vhen the procession reformed, the 
Duryea carriage again forged ahead and reached 
Brighton fOt·ty minutes in advance, making a total gain 
of seventy minutes in about four hours. The roads 
were very heavy on account of the rain. It is said that 
the Duryea wagoIls were the only ones which were 
turned over to stable boys to be cleaned off with a hose; 
the other carriages, having exposed parts, had to be 
wiped off like a locomotive. 

The Duryea carriage was described in the SCIENTIFIC 
AMERICAN fOI· November 9, 1895. Various improve
ments have been intl·oduced since that time, such as 
deereare of weight, all accurate adjustment of the ex
plosive lllixtUl·e, an improved muffler and arrangements 
for starting. 'Vhile ordinary stove gasoline or naphtha 
is used, the motors 
can be quickly ad
justed to use kero
sene or other hydl"O
carbon. 

••• 
Heal of Flower8. 

J tieutifit jmtl:itlu. 
contrivance for attracting insects to assist in pollina-
tion. 

• ·e • •  
IMPROVED BALL BEARING FOR BICYCLE HUllS. 

A hall bearing of simple and durable construction, 
designed to reduce friction to a minimum, and well 

STEPHENS' FRICTIONLESS BICYCLE HUBS. 

adapted for use on bicycles and other vehicles and ma
chines, is shown in the accompanying illustration, and 
has been patented by Harry A. Stephens, of Missoula, 
Montana. Fig. 1 is a sectional view of a bicycle hub on 
which the improvement is applied; Fig. 3 being an ex
terior view of the hub, and Fig. 2 representing a novel 
form of bearing ring employed between the outer and 
inner sets of ball bearings. The stationary axle is en
gaged by members of the furk resting with their inner 
faces on nuts, whose inner faces abut against washers 
resting on annular flanges formed on ring-shaped bear
ings screwing into the ends of the hub, carrying the 
spokes of the wheel. The washers thus close the bear
ings and prevent access of dust to the inside of the hub. 
On the inner surfaces of each of the exterior bearings is 
a ball seat engaged by an outer row of balls held in a 
peripheral groove of an annulus or bearing ring, shown 
in Fig_ 2, which also has an internal annular groove 
engaged by a second row of balls fitted onto a seat 
formed by the shoulder connecting the middle large 
portion of the axle with the outer reduced end. The 
ring interposed between the two rows of balls does 
not come in contact with any of the other parts of the 

device, and should a ball break ill one of the ro ws, the 
other bearing would still be operative, so as not to in
terfere, at least for a time, wit,h the progress of the 
rider. In the ordinary ball bearings, the difference in 
length between the outer and inner bearings causes a 
partial sliding uf the balls, which is obviated in this 
case by the freely moving bearing ring, whereby the 
friction is reduced to a minimum. 

• •••• 
, .. be De8trnctioll of Sodom and Gomorrab. 

The destruction of the oldest seats of civilization and 
culture in the Jordan Valley and the Dead Sea dis
tricts, namely, that of the four cities of Sodom, Gomor
rah, Admah, and Zeuoim, is one of the fixed facts of 
earliest tradition, and fOt· the critical geologist the phe
nomenon presents no difficulty, as far as it can be 
traced at all. The tragedy was caused by a sudden 
break of the valley basin in the southern part of the 
Dead Sea, resulting in the sinking of the soil, a phe
nomenon which, without any doubt, was in intimate 
connection with a catastrophe in nature, or an earth
quake accompanied by such a sinking of the soil along 
one or more rents in the earth, whereby these cities 
were destroyed or "overt urned," so that the Salt Sea 
now occupies their territory. The view that this sea 
did not exist at all before this catastrophe, or that the 
Jordan before this period flowed into the Mediterranean 
Sea, contradicts throughout all geological and natural 
science teachings concerning the formation of this whole 
region. . . . That the Pentapolis at one time was 
situated in the southern part of the Dead Sea, which is 
now called Sebcha, is proved also, among other things, 
by the probable location at this place of Zoar, the 
place which escaped destruetion in the days of Lot ; in 
accordance, too, with the writers of antiquity and of 
the middle ages, including the Arabian geographers. 
As yet nothing certain can be determined conceming 
the location of the four other cities, viz., Sodom, Go
morrah, Admah, and Zeboim, of which names only 
that of Sodom, in Djebel Us dum, is found reflected in 
any place in these pl·ecincts. And even apart from geo
logical and geographical reasons, this seelllS to be the 
natural thing, as the book of Genesis represents these 
places as having been thoroughly destroyed without 
leaving any trace or remnant behind. The fact that 
now these districts are a dreary waste, and by the 
Arabian geographer Mukaddasi called a "hill," is no 
evidence that in earlier times this was not different, 
and this valley not really a vision of paradise. -Dr. 
Max Blanckenhom_ 

' .. Ile Ne,v York Aqua rium. 
The New York Aquariulll was formally opened on 

December 9, and Oil December 10 it was thrown open 
to the public, and for 
hours the crowd was 
so great that the yis
itors had to stand in 
line, 14,000 persons 
seeing the collection 
during the day. The 
dingy old building, 
which was formerly 
used for the reception 
of e m i g  r a n  t ", has 
been c o m  pie t e l  y 
transformed. 0 n I y 
the seven pools and 
the thirty-two wall 
t a n  k s are in use. 
There is at present 
no exhibition in the 
galleries, but ill time 
its fifty-six tanks will 
be s t o c k e d. T h e  
aquarium WitS de
scribed ill the SCYR:\"
TIFIC AMERICA X for 
December 15, Ul!l4. 
It is open daily ex
cept Sundays and 
Mondays. Dr. T. H_ 
Bean is the superin
tendent. 

Herr G. Kraus has 
in v e s t i g a t e d  (An
nales Jard. Bot. Bui
tellzorg, 1896) the ex
tent alld purpose of 
the riHe of tempera
t ure at the time of 
fl 0 w e r i n g of vari
ous s p e c i e s 0 f 
Acacere, Cycadele, 
and P a I nile . I n 
Ceratozamia longifo
lia he found this ele
vation to take place 
only i ll the daytime, 
t h e  maximum at
tained bein� 38·5° C., 
or 11·7' above that 
of the ail'. Silllilar 
results were obtained 
with Macrozamia. In 
the Acacere examined 
the period of maxi
mum e l e v a t i o n  is  
more variable, but it  
is  never in the night. 
In this order the seat 
of the elevation of 
temperature is n o t  
the reproductive or
gans themselves, but 
the club-shaped ap
pendix to the inflor
escence, and it is ac
companied by a ra
pid consumption of 
starch a n d  sugar_ 
All the plants in 
which this phenome
non occurs are ent.o
mophilous, and Dr. 
Stahl sees in it a THE DURYEA CARRIAGE USED IN THE RACE FROM: LONDON TO BRIGHTON. 

THE first u s e  of 
Niagara's power was 
made in 1725, a pri
mitive sawmill being 
operated. Nothing 
more was done in 
this line until 1842, 
when Augustus POt-
ter c o n  c e i v e  (1 the 
plan of hydraulic ca
nals, and in 1861 one 
was completed. The 
C a t  a r act Coni<truc
tion Company. from 
whose plant power 
has j ust been deliv
ered in Buffalo, was 
incorporated in 1889. 
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THE AilE RICAN JrlUSEUII OF NATURAL HISTORY-ITS 

COLLECTIONS AND WORK-THE JrlOUNTING OF THE 
ELEPHANT " TIP." 

The assertion that those who live in a city often know 
least about its institutions has become a truism. It is 
safe to say that comparati vely few New Yorkers have an 
adequate idea of the American Museum of Natural His
tory, which is one of New York's most notable institu
tions. It was founded over 20 years ago, the original law 
under which its charter was acquired being passed 
in 1871. To the original building addition after ad
dition has been added, a Hew lecture hall has been 
built, and to-day the richness and extent of the collec
tion is such that 
in the n e a r l y  
lIiO, OOO square feet 
of floor space. the 
majority of which 
is now at the com
llland of the in
stitution, b a r e l y  
adequate room is 
found for the dis
play of the riches 
of the collections. 
Mineralogy, geol
ogy, paleontology, 
botany. -natural 
history, ill all its 
divisions, and an- . 
thropology, a r e  
the heads under 
which the Illany 
collections may be 
gl·ouped. 

j , teutifi, �tUert'Ju. 
wood to place a water color drawing illustrating the 
leaf, flower and fruit, together with a map showing its 
distribution, with printed technical data. 

We illustrate the outsidl' of the building. Since this 
view was taken the west wing has been nearly com
pleted, which alone represents an expenditure of nearly 
$350,000. An idea of the system of arranging the col
lections can be obtained from the view showing the 
hall of paleontology. Natural history is particularly 
well illustrated in taxidermic specimens in the world of 
mamIllals, birds and reptiles. One of the trophies of 
this department is the mounted skin of the elephant 
Tip. which impressive example of the taxidermist's 
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Frank M. Chapman, 8BSistant curator ; Jehn Rowley, 
Jr. , taxidermist. 

Department of Vertebrate Paleontology.-.Pi'of. 
Henry Fairfield Osborn, curator ; Dr. J. L. Wortman, 
assistant curator ; Dr. W. D. Matthew, assistant. 

Department of Anthropology.-Prof. Frederic W. 
Putnam, curator ; Marshall H. Saville, assistant cura
tor of the archreological division ; Dr. Franz Boas, 8." 
sistant curator of the ethnological division. 

Department of Entomology. - W. Beutenmuller, 
curator. 

Librarian.-A. Woodward, Ph.D. 
Superintendent of Building.-William Wallace. 

The e v e r  at

In addition to 
w h a t  llI a y  be 
termed the natu
ral increase of the 
specimens, llIany 
celebrated collec
tions have b e e n  
b 0 u g h  t or pre
sented from time 
to time. T h u s, 
under vertebrate 
paleontology, the 
fal llous Cope col
lection of f 0 S s i I 
llI a m m a l s o f  
North A m e r i c a 
has recently �een 
pu rchased. repre
senting an expen
diture of nearly 
$16,000. This is 
but an indication 
of the work. Frolll 
III a n y exploring 
and collec t i n g  ex
peditions, all or 
pal·t of the finds 
are contributed to 
t he 111 u s e  u m . 
From expeditions 
to Peru, Hondu
ra�. SUlllatl'a and 
M e x 1 c 0, III a n y  
uni que s a m p l e s  
h a v e  b e e n  re
cei ved. The Peal'y 
Relief Expedition 
of 18!l4 greatly en
riehed the depart
ment of mamlllals 
all !!  birds. 

THE AMERICAN MUSEUM OF NATURAL mSTORY-THE MAIN BUILDING. 

tractive and pop
ular art of taxi
d e r m y  h a s  re
ceived great de
velopment within 
the last few years. 
T h e  taxidermist 
n o w  recognizes 
very thoroughly 
in the prepara
tion of his objects 
the necessity of 
reproducing a I I  
t h e  natural pe· 
culiarities of the 
a n i  m a I '  s form, 
and by the liberal 
u s e  o f  photo
graphs and meas
urements does his 
best to show in 
his finished worl 
the most minuk 
featured animal, 
developing a real 
facsimile of the 
I i v i n g creature. 
The old system of 
s i m p  I y stuffing 
the skin until it 
c 0 u I d hold no 
more has b e e  n 
abandoned, a n d  
now the taxider
mist devotes his 
energies to per
pet.uating e v e r y 
fold and wrinkle 
of the skin that 
existed i n  t h e  
original animal. 

Our i l l  u s t r a.
tions show differ
ent stages in the 
mounting of the 
skin of the famous 
e lephant .. Tip." 
T h i s  somewhat 
famous elephant 
came hel'e in 1881. 
em barking f r o l  
Toulon· under th, 
ownership of Carl 
Haagenbach. By 
him he was sold 
to A d a m  Fore
paugh, but as the 
animal p r o v e d  
too v i c  i 0 u s for 
circus use, some 
eight o r  n i n e  
y e a r s after his 
purchase he was 
presented to the 
C e n t r a l  Park 
Museum. 

The department 
of anthropology, 
c o v e r i n g  in i ts  
c a s  e s the cliff 
houses and ca\'es 
of U t a h. t h e  
South American 
Indians, m o  u n d 
specimens f r o  m 
Ohio a n d  Ken
tucky and objects 
from British Co
l u m b i a,  i s  o f  

THE AMERICAN MUSEUM OF IIATURAL RISTORY-HALL OF PALEONTOLOGY. 

Tip had always 
been vicious and 
had the death of 
several keepers to 
answer for. While 
in the C e n  t r a l  
Park Museum he 
attacked his at-

special interest and richness. Another very interest
ing feature of the work is the department of public in
struction under the curatorship of Prof. Ticknor. Here 
numerous lectures on travel and exploration and on 
subjects connected with the exhibition are given to the 
school teachers and the public in general. 

The library now numbers upward of 30,000 volumes 
and many maps. Books treating of forestry and 
botany are in special request. 

Among the mineralogical specimens some samples of 
minerals are quite unique, from size and perfection. 
The Jesup collection of North American woods has at 
last received a permanent lodgment. It is proposed 
DOW over each of the beautifully mouDted specimens of 

art confronts the visitor as he enters the building, 
and of whose preparation a description is given 
below. 

The president of the museum is Mr. Morris K. Jesup. 
The working staff of the institution includes the follow
ing names : 

Department of Public Instruction.-Prof. Albert S. 
Bickmore, curator. 

Departments of Geology, Mineralogy, Conchology 
and Marine Invertebrate Zoology.-Prof. R. P. Whit
field, curator ; L. P. Gratacap and Edmund O. Hovey, 
assistant curators. 

Departments of Mammalogy. Ornithology, Herpe
tology and Ichthyology.-ProL J. A. Allen, curator ; 

tendant, Snyder, 
nearly killing him, and the death of Tip himself was 
determined on. After considerable trouble a large dose 
of potassium cyanide was administered to him, on May 
11. 1893, which killed him, at the age of twenty-three 
years. He was of good dimensions, 9 feet 6 inches in 
height and 11 feet long. 

It is quite usual to use some of the bones of the 
original .skeleton in mounting animals. In Tip's case, 
however, the skeleton was preserved for separate 
mounting. Immediately after his death the skin was 
removed and all the flesh was dissected from the bones, 
and the skin after paring down was put in tan liquor. 
The bones were carefully prepared for mounting en 
squelette. For the taxidermic figure a wooden skull 
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and wooden leg bones were made in general facsimile 
of corresponding members of his frame. A profile 
board of heavy plank was cut out, representing the 
longitudinal section of the great body. It was sus
tained by four iron bars fastened by iron straps to its 
sides. Close to the bars were mounted the representa
tive of the leg bones. This stage of operation is shown 
in Fig. 1. The wooden skull was attached to the pro
file board, and a pair of tusks from another elephant 
were attached to the wooden skull. This gave the ex
temporized skeleton in part. To the profile board 
curved ribs were now attached, and over these laths 
were nailed closely together so as to give the general 
contour of the body. A similar process was applied to 
the legs, they being brought to a cylindrical shape by 
laths running up and down, nailed to a framework 
surrounding the iron supporting bars and wooden leg 
bones. From the skull depended a profile board repre
senting the longitUdinal section of the trunk. This 
marked the second stage in the operation, and is shown 
in Fig. 2. 

a patent invalid even if the question is not raised by I the invention was completed in this country before the 
the parties to the case. date of the foreign patent. 
Blount Manufacturing Company v. Bardsley (U. S. C. Drawbaugh v. Seymour (U. S. C. C. A., D. C.), 77 O. G. , 

C. A. , 2d Cir. }, 75 Fed. , 674. 313. 
Interpretation of Claims.-Where certain claims of a Telephone.-The applications of Daniel Drawbaugh, 

patent described a shaft as connected with a piston No. 111,554, filed 1883, and No. 536, 530, filed 1884, have 
" to operate the same," and " to operate the same and been rejected on the ground that Drawbaugh was not 
be operated thereby," but failed to show how the con- the inventor. 

The next step was to cover the laths with excelsior, 
tied, tacked or glued on, according to the circumstances. 
N ow constant reference was made to the photographs 
of the living Tip and to measurements. The skin mean
while had been lying in the tan liquor for a year. It was 
scraped and pared down to a manageable thickness and 
was now tried on the excelsior covered elephant. This 
resulted in indicating the necessity for adding excelsior 
in some places and in taking it away in others. The 
skin was repeatedly tried on and the excelsior added or 
removed until the manikin was made to exactly fit the 
skin, which for ease of manipulation had been cut into 
three pieces. The excelsior covered core is shown in 
Fig. 3. 

When this fitting of the manikin was complete a 
thick coating of modeling clay was applied all over the 
surface until the clay manikin, shown in Fig. 4, re
sulted. 

The skin was now slung up and placed over the 
model, and was sewn in place with wire. Fig. 5 shows 
the work in progress. The trunk board had been pad
ded out to give the approximately cylindrical section. 
Glass eyes were put in position, the eyes being con
structed with great care to reproduce the colors of the 
true elephant's eye. After the tanning the skin was no 
longer the natural color. By the use of paint, varnish 
and some finishing touches, the proper color was re
stored to it and the true appearance of an elephant 
given to the whole, as shown in the final cut, Fig. 6. It 
now forms one of the most attractive objects in the 
mlilseum, and represents a very complete embodiment 
of the art of taxidermy. 

The use of clay and of the elastic excelsior gives the 
taxidermist great facilities in reproducing all the natu
ral features of an animal. The modern school of taxi
dermy is specially well illustrated in the American Mu
seum of Natural History. Thus, taking as example the 
walrus or the rhinoceros, it will be found that in both 
of these animals the large wrinkles or folds of the skin 
are very characteristic features. The modern school of 
taxidermy takes full cognizance of them, and often 
many hours and days of work are devoted to the final 
life-giving touches and reproduction of minute features. 
The stuffed animal is no longer a mounted skin ; it is 
the reproduction of the animal itself, upon which every 
resource at the taxidermist's command is lavished. 

. , . , . 
Recellt Patent and Trade Mark Decl.lon •• 

Osgood Dredge Company v. Met. Dredging Company 
(U. S. C. C. A. , 1st Cir.), 75 Fed. , 670. 

Combinations and Aggregations.-The general rule 
of law is that the conception of a combination which 
merely brings together two or more functions to be 
availed of independent of each other is an aggregation 
and not a combination, and there is no invention in it. 

Dredging Machines. -The Osgood patent, No. 257, 888, 
for a dredging machine having a boom attached to 
operate either a scoop for hard soils, or a " clam shell " 
bucket for soft soils, has been held void as to clail lls 
1 and 3 because it is a mere aggregation and not a com
bination. 

Validity of a Patent as Affected by Prior Declara
tions of Defendant.-The fact that the defendant by 
advertisements and other publications has maintained 
the patentability of machines of the same general 
charaftter as that for which he is charged with infring
ing is entitled to little weight in determining the validity 
of the patent, because whether the patent is valid or 
void is a matter of public concern and neither the in
ventor nor the infringer can be permitted to substitute 
his own opinions for the judgment of the court which 
represents the public. 

Expert Testimony.-An expert witness in a patent 
case has no right to answer any mixed question of law 
and fact, and it was improper for the expert to state 
as his opinion that a certain alleged invention belonged 
to that class of inventions described by the term " new 
article of manufacture." 

A Court Declaring a Patent Void on its Own Motion. 
-Because the court represents the public, and the 
validity of the patents is a matter of some public con
eenlt a colPi � a. right on its own motion to adjudge 

nection was made, it was held that the connection was Affidavit Against Foreign Patent.-An affidavit to 
not necessarily an attachment incapable of separation, overcome a foreign patent cited against an application 
but such a relation of parts as would produce simul- must not fail to state facts as to the time and circum
taneousness of motion between the shaft and piston, stances of the conception of the invention and its de
and, therefore, such claims cover a cam connection. velopment to completion prior to the filing date of the 

Door Checks.-The Blount patent, No. 289,380, for records. 
door checKS, having a liquid regulating cylinder The Burden of Proof in an Application for a Patent. 
separated from the actuating spring and having a by- -In an application for a patent the burden is on the 
pass, has been held valid and the second claim re- applicant to show that all the conditions and pro
stricted to the combination shown, and his patent, No. visions of the law have been fully complied with where-
485, 357, for a door check and closer, has been held valid by the inventor is justly entitled to a patent under the 
and claims 2 and 3 restricted to the specific combina- law and that the invention is sufficiently useful and 
tions described. important to justify the issue of the patent. 
American Soda Fountain Company v. Green (U. S. C. Rejection on Grounds not Specified. - The Com-

C.,  Pa. ), 75 Fed. , 680. missioner is the head of the Patent Office, and has the 
What Constitutes a Combination.-A patent cannot power to grant or withhold a patent, and if there be 

be declared void because it is not a combination when any reasonable ground within his knowledge why a 
the object to be attained by the apparatus would not be patent should not issue, whether a specific objection be 
accomplished except by the mutual relation and the raised by the examiner or not, it is his duty to refuse 
co-operation of the various parts. the patent, and it is not necessary that a duly certified 

Soda Wate� Fountains.-The Whitting patent, No. transcript record of the decision of a federal court be 
414,279, has been held valid. filed in the Patent Office in order to render it compe

tent for the office to take notice thereof. Long v. Polk Manufacturing Company (U. S. C. C. A. , 
1st Cir. ), 75 Fed., 835. 

Effect on Patent of New Functions.-The discovery 
of new uses or functions of a patented device has no 
effect upon the patent regardless of what the patentee 
may have claimed in the patent to be the functions 
and advantages of his invention, for the patent is on 
the mechanism. The discovery of a new function, 
therefore, cannot be used to give the patent a breadth 
not shown on' its face. 

Road Vehicles.-The Long patent, No. 281, 091, for an 
improved steering head for road vehicles has been con
strued aDJl limited. 
Beach v. Inman (U. S. C. C.,  N. Y.), 75 Fed. , 940. 

Effect of Prior Decisions. -When a patentee has ob
tained a final decree after years of arduous litigation, 
sustaining the broad claims of his patent, such decree 
should protect him against all intruders who seek to use 
the actual invention by making changes in form to 
avoid the claims and specification; the specification and 
claims are not to be scanned with a hostile eye after 
such decision. 

Paper Bag Machine.-The Buck reissue, No. 11, 167, 
for a machine to attach stays to the corners of paper 
boxes as to its first two claims is again sustained and is 
infringed by a machine having only differences of form 
and in substance. 
Ex parte Ernest (Commissioner's Decision), 76 O. G. , 

1417. 
Amendment to Drawing. -If the examiner thinks the 

proposed amendment to a drawing involves new mat
ter, the change in the drawings should not be allowed 
to be made until not only the question of new matter 
has been finally determined but whether the claims 
based thereon will be allowable, so that all questions 
may be settled at once on appeal. 

Rewriting the Specification. -Although an application 
may be confused and informal, ye� if the claims can be 
understood from the description and drawings, action 
should be taken on the merits. 
Ex parte Stem (Commissioner's Decision), 76 O. G. , 

1417. 
Entering Amendment to Application.-Where an 

amendment to an application for a patent cancels some 
claims and amends others, the examiner cannot admit 
the amendment so far as it relates to the cancellation 
of claims and refuse to admit it so far asit relates 
to the amendment of claims, but must either' enter or 
reject the amendment as a whole, 80 as to enable all 
questions to be settled by appeal. t 
Ex parte McFarlane (Commissioner's DeCision), 76 O. G. , 

1418. 
• 

Dispute as to Ownership of Patent.-The Patent 
Office is not the proper place to dispute the ownership 
of a patent, for it has no judicial functions for the de
termination of private rights, and where the title is dis
puted the patent should be granted to the inventor, 
leaving the question to be determined by the courts. 

Pell v. Pierpoint (Commissioner's Decision), 76 O. G., 
1573. 

The Question of Novelty in an Interference Case.
Where the question of priority has been decided with
out the suspension of an interference proceeding, the 
question of patentability of a claim involved in the in
terference will be considered ex parte and not inter 
partes by the primary examiner. 
Ex parte Grosselin (Commissioner's Decision), 76 O. G. , 

1573. 
Affidavit .dgainst Foreign Patent.-Where a foreign 

patent is cited against an application, an affidavit to 
overcome such patent must state facts showing that 

Cushman v. Lines (Commissioner's Decision), 77 O. G. , 
153. 

Design for Oil Cans.-A slight and apparently im
material difference in the appearance and design of oil 
cans is patentable. 

• • • • • 
Expel'llllent. on Animal. and on Man. 

Thiersch's experiments on cholera, which caused the 
death of fourteen mice and proved that cholera is com
municated by swallowing particles of cholera discharge, 
have been an important factor in the sanitary legislation 
of every civilized counnry. 

Two of the London water companies experimented 
with cholera polluted water upon 500, 000 people, caus
ing the death of 3, 476 human beings in 1853-54. This 
is the popular accidental experiment which antivivi
section writers tell us to wait for, and which they say is 
sent by Providence to teach men physiology. Thiersch 
made the same experiment upon fifty-six mice, the con
ditions being accurately determined and scientifically 
controlled, and with the death of fourteen mice gave 
the world more exact information about the contagion 
of cholera than all tbe cholera epidemics recorded in 
history. This is the scientific experiment which we are 
told should not be made. 

The antiseptic method, which we owe in so great a 
measure to the vivIsectional experiments of Joseph 
Lister, is past all reasonable controversy and we may 
refer to it here. It has come to be used in hospitals 
generally, and has reduced mortality from surgical 
operations to one-tenth of what it was before. Any one 
who has seen even a few cases of antiseptic surgery will 
readily agree with Dr. Keen when he says : " Sir 
Joseph Lister has done more to save human life .and 
diminish human suffering than any other man of the 
last fifty years." Still, Lister was obliged to �eave 
England to continue experiment in his merciful work 
after the passage of the restrictive law in 1876. 

In the Ttlbingen Hospital died from amputation be
fore introduction of Lister's method and after : 

Per cent. Per cent. 
Of lower 11mb. . . . . . . . . . . . . . . . . . . . . .  43'5 8'2 
Of upper 11mb. . . . . . . . . . . . . . . . . . . . . . . .  80'6 2'9 

-Appletons' Popular Science Monthly. 
.. . . . . 

A. Word to Mall Sub8crlber •• 
At the end of every year a great many subscriptions 

to the various SCIENTIFIC AMERICAN publications 
expire. 

The bills for 1897 for the SCIENTIFIC AMERICAN, the 
SCIENTIFIC AMERICAN SUPPLEMENT, and the BUILD

ING EDITION of the SCIENTIFIC AMERICAN are now 
being mailed to those whose subscriptions come to an 
end with the year. Responding promptly to the invi
tation to renew saves removing the name from our 
subscription books, and secures without interruption 
the reception of the paper by the subscriber. 

PRICES. 

The Sclentltlc American (weekly), one year . . . . . . . . . . . . . . . . . . .  88.00 
Supplement to the Scientl.O.c American (weekly), one year. . . • •  5.00 
Building Edition of the Scientiftc American (monthly), one 

year. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  " . . . . . .  J.50 
Export Edition of the Sclentiftc American (monthly, in Spanish 

and English), one year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.00 
COMBINED RATES. 

The Scientl.O.c American and Supplement . . . . . . . . . . . . . . . . . . . . .  $7.00 
The Scientiftc American and Building Edition, . • • • • • • • • • . • • •  5.00 
The Scientiftc American, Sclentl.O.c American Snppl"ment, and 

Bnilding Edition. . . .  . . . . . . . . . . . . .  . . . .  . . . .  . .  . . . . . . . . . . . .  9.00 
This includes postage, which we pay. Remit by 

postal or express money order or check to order of 
Munn & Company, 361 .Hroadway. New York. 

© 1896 SCIENTIFIC AMERICAN, INC.



®o�re9ponilence . 
"-gai n 'he N e s' nulldl n g  Fishe •• 

To the Editor of the SCIENTIFIC AMERICAN : 

In the SCIENTIFIC AMERICAN of November 28, 
Charles F. Gilbert criticises an article on the nest build
ing fishes which appeared in your issue of August 1 .  
Mr. Gilbert has evidently reference to some other fish 
than the Paradise fish spoken of in your issue of August 
1.  He will find an absolutely correct article, with an 
absolutely correct illustration of the nest building Para
dise fish of India (Macropodus venustus), on page 95 of 
the " Amateur Aquarist," by Mark Samuel, the late 
aquarist of Columbia College, published by the Bakel' 
Taylor Company, 5 East Sixteenth Street, New York ; 
and he will also find an illustrated article on the nest 
building stickleback on page 99 of the same work. 

The fish Mr. Gilbert refers to he says builds no nest ; 
but the Paradise fish does build a nest made of bub 
bles on the surface of the water. The fish that Mr. 
Gilbert speaks of he says attains a weight of twenty 
pounds. The adult Paradise fish measures only five 
inches in length. 

I would like to correct a few errors in the otherwise 
excellent article of August 1, which refers to the real 
Paradise fish. As I have raised these fish for five years, 
and have made a constant study of their every action, 
Illy observations correspond exactly with those of Mark 
Samuel in the " Amateur Aquarist. " The female never 
makes the nest. The whole process of making the nest 
and caring for the young is done by the male. Instead 
of the eggs hatching in five days, they hatch in about 
thirty-six hours. 

Any one can raise these fish with a very little care in 
an ordinary small aquarium, and they are a most inter
esting fish, especially during the breeding season, when 
they change their various brilliant colors and extend 
their tail and fins in a very much more beautiful man
ner than any other fish known. 

CHARLES H. LOOMIS. 

'rhe C o m mercial Valne of' I deas. 

In his lecture before the League for Political Educa
tion, at the Berkeley Lyceum, on " 'fhe Commercial 
Value of Ideas," Mr. Clarence Cook described a fanci
ed visit to Parnassm�, where he met Fortune riding 
down on her " wheel," in a bicycling costume that had 
been modeled upon the antique, and recalling the 
statue of the huntress Diana. Questioned upon her 
mission, Fortune said that she was carrying gifts from 
the muses to th� men and women of the world. " You 
seem to be very lightly laden, " said the questioner. " I 
have all I can carry," she replied ; " for my load is made 
up of ideas, suggestions, and even a few happy guesses. " 
As she sped down the mountainside she called back : 
" I never carry money with me, but only the means by 
which to make it. " 

From this suggestion the lecturer pointed out some 
ideas from which have been made fortune and fame. 
He found all the muses actively engaged in business
Parnassus turned into a workshop. All were busy in 
teaching men how to extract money from sculpture, from 
the writings of history, from the dreams of poetry, and 
even from the divine graces of the Muses' dance. Clio 
said that she had taught Herodotus to write history, 
and although his books were filled with " vain imagin
ing;;,"  they still had " a  good sale." 

Plato, he said, had called the boy " the most fearful 
wild beast living. " Occasionally, however, the boy 
proves of great usefulness. Thousands of idle boys had 
sat lazily by their mothers' fires and seen kettle lids 
bobbing up and down ; thousands of men, also, had 
seen it ; but it was reserved for the boy Watt to inves
tigate cause. and give to the world the steam engine. 

Another little boy, tired of holding the skein of yarn 
for h is mother, devised the reel, so that he could go out 
to play. Another, turning a crank and seeing other 
'boys at play, looked about for some way to have his 
work done so that he could go out in the fields. He 
noticed another crank, moving simultaneously with 
his. He attached a wire from the other crank to his 
own, saw that one did the work of two, and went out 
to play, leaving behind him a blessing to mankind. 

" We are apt to consider N e buchadnezzar a tiresome 
old fellow, and he was certainly addicted to strange 
ways in his old age, but he first conceived the idea of 
canalization. Pharaoh-Necho also had the idea of 
canals, and first suggested the cutting of a canal through 
the Isthmus of Suez. In those days they had no news
papers to tell people what to do, but they had what 
fulfilled this function of the newspaper-the oracle. 
Pharaoh-Necho went, therefore, to the oracle, and it 
gave him exactly the same reason for not cutting the 
Suez Canal that. the papers give now for America's not 
cutting a canal across Nicaragua. It said : " You are 
working for the barbarians. "  The idea was that the 
canal would benefit the people of the Mediterranean 
more than it would Egypt. We are afraid of helping 
some one else, but the canal will have to be cut some 
time. Pharaoh-Necho's plan was afterward utilized by 
De Lesseps, and brought him fame and fortune. 

J t itutifit !tntritau. 
those people played for centuries. They were little 
wooden blocks, on which figures and characters were 
cut ; a little toy machine which had a needle that, 
when moved about, always turned to the north, and 
which the Chinese found useful in sailing up and down 
their coasts, and the last was the firecracker. These 
toys are still so used in China, and would never have 
been of any great service to mankind if they had not 
been brought to Europe, where the crude ideas they 
embodied were fertilized by the ideas of thinkers, and 
then they revolutionized the world. From the little 
blocks of wood came the printing press ; from the curi
ous little toy of Chinese j unk sailors came the mariner's 
compass, and from the firecrackers were evolved the 
cannons that battered down the feudal walls of Eur-
ope." 

.. f • •  ., 

'World'. Debt. Increa.lng. 

Whether it be a good or a bad thing for the nations, 
there is no room to doubt that the debts of the world 
are growing steadily. In 1875 it was computed that 
they stood at £4,750,000,000, as compared with a round 
£4,200,000,000 two years earlier. On the basis of figures, 
many of which have been obtained by us at first hand, 
and are likely on that account to be more accurate 
than some of the wild guesses to which certain irre
sponsible statisticians have treated us, we ourselves es
timate that the indebtedness of the world to-day stands 
at £5,�,ooo,ooo. As probably everyone knows, France 
has the doubtful distinction of being the country 
which has the largest debt. The latest figures put the 
total at something like £1,200,000,000, which is nearly 
double the debt-£660,000,OOO-of Great Britain, which 
ranks as second on the list: Russia follows with a 
total of £575,000,000, and insignificant Italy comes 
fourth with £506,000,000-�hat is, if we count as sepa
rate items the joint debt of Austria-Hungary and the 
individual debts of the two portions of the nation. 
The joint debt stood, in 1895, at £275,990,000 ; while the 
debt of Austria alone was £122,678, 600, and that of 
Hungary alone £207,729,000, or £606,397, 600 in all. The 
United States debt amounts to £339,000,000, and that 
of Spain-exclusive of the more recent loans in prose
cution of the war in Cuba-at £279,000,000. In the 
following statement we give a comparison for 1875 and 
1895 of the indebtedness of the nations which now owe, 
or did then owe, £100,000,000 or over : 

Country. 
France . • . . • • • . . . • . . .. . . . . . • • • • • • • • • • • • • •  
Great Britain . . . . . . . . . . . . . . . . . . . . . . . . . . .  
RUBBla . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Italy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
United States . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Spain., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Austria-Hungary . . . . . . . . . . . . . . . . . . . . . .  . . 
Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Australasia . . . . . . . . • • • • . . . . . . . . . • • • •  , • • •  
Turkey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Portugal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
India . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Brazil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Egypt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

1875. 
(Estimated.) 
£900,000 000 

780,000,000 
340,000,000 
890,000,000 

440,000,000 
375,000,000 
350,000.000 
200,000,000 

46,000,000 
185,000,000 

69.000,0IJ() 
130,000,000 

94,000,000 
75,000,000 

Total . . . . . . . . .  . . .  . . . . . . . . . . .  . . . .  . .  £4,324,000,000 

1895. 

(Estimated.) 
£1,200,000,000 

660,000,000 
575,000,000 
505,000,UOO 
339,000,000 
279,000,000 
606,000,000 

84,000,000 
240,000,000 
180,000,000 
153,000,000 
127,000,000 
118,000,000 
106,000,000 

£5,172,000,000 

In spite of the substantial reduction of the English, 
American, Spanish ' and German debts, there is a net 
increase for the fourteen nations in the twenty years of 
£848,000,000. It may be added that in 1885 these same 
twelve nations owed £4, 140,000,000, made up thus : 
France, £998,000,000 ; Great Britain, £740,000, 000 ; Italy, 
£455,000,000; Russia, £381,000,000 ; United States, £379,-
000,000; Spain, £270,000,000; India, £127,000,000 ; Turkey, 
£127,000,000 ; Australasia, £98,000,000 ; and Portugal, 
£83,000,000. In the years 1875-85 there was on this 
showing a net reduction of about £15,000,000 on the in
debtedness of the nations enumerated ; but the whole 
world's obligations in 1885 represented an increase on 
1875, our calculations giving a total for the former of 
nearly £4,900,000,000. Among the minor debtors, Bel
gium has increased its obligations from £71,000,000, in 
1875, to £91,000,000, in 1895, and in the same time the 
debt of the Netherlands has gone up from £80,000,000 
to £&2,500,000, and that of Canada from £30,000,000 to 
£51,300,000. The Greek debt stands at £32,984,000 and 
that of Mexico at £32,720,000 (as against £63,500,000 in 
1875) ; while among the new borrowers must be reck
oned Japan, which now owes £47,300,000, and the Ar
gentine Republic, which owes about £74,000,000. For 
the small borrowers - Bulgaria, Denmark, Norway, 
Sweden, Chile, Peru, Servia, etc.-we have allowed 
£150,000, 000, which is probably only two-thirds of the 
actual obligations of these nations. 

.. Long ago there were three toys in China. with which 

'fhe sum paid annually as interest on the world's 
debts approximates to £230,000,000. Twenty years ago 
the total was about £200,000,000, and the increase of 
only £30,000,000 with a capital addition of more than 
£1,000,000,000 is explained by the fact that money now is 
eheaper, provided credits are good, than it was In 1875, 
when on some of its loans England was paying 3J4' per 
cent, India, 4 per cent, Holland 4J4' per cent, Canada 
4� per cent, France, Russia, and Brazil 5 per cent, Italy 
and Portugal 6 per cent, Hungary 7� per cent, Egypt 
8 per cent, Turkey and Pern 10 per cent, Spain 15 per 
cent, and Mexico 18 per cent. .France, of course, payJl 
out the largest sum of money every year in the way of 
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interest, the total running to about £37, 000,000, 01' 191i. 
8d. per head of the population. Great Britain's diH
bursement is £24,540,000, or 12s. 9u. pel' head. Russia 
pays out a little more, £24, 726, 000, or 4;;. l lu. pel' 11ead: 
Austria-Hungary, on the joint and special debts, pays 
out £37, 190,000 a year, and the ljserage pel' capita ex
penditure on the joint debt is 4s. lOu . ,  on the special 
Austrian debt lOs. 10d. , and on the special Hungarian 
debt 15s. The annual charge ill Italy amounts to 
£23,450,000, which works out at the rate of 15s. ld. 
per head. Spain pays nearly £11 . 300,000 interest an
nually, or 13s. 1d. pel' head. 'l'hough the capital itself 
is a large item, the charge per annum in the United 
States is no more than ls. 9d. per head. In Uruguay, 
on the other hand, it runs to as much as £1 2s. 6d. per 
head. Burdett says that in Peru this per capita charge 
runs to £1 3s. , but there must be something wrong with 
Burdett's figures. In Portugal the amount is 15s. 10d. 
per head, and in Egypt 1 1s. lOd. per head. In Germany 
it is no more than ls. 4d. 

Can any one say offhand what is the aggregate debt 
of all the English possessions i ll all parts of the globe ? 
We will give the total-it is £1,097, 166,600. After the 
mother country, India has the heaviest debt ; the total 
being, as we have seen, £127, 600,000. Then comes New 
South Wales with £58, 225,000, Canada with £51, 288,000 
(net), Victoria with £47,937,300, New Zealand with 
£39,635,000, Queensland with £30,639, 500, Cape Colony 
with £27,675, 178, and South Australia with £23, 100,000. 
St. Helena brings up the rear with a modest £5,408.
Pall Mall 'Gazette. 

.. . . . . 
Note on the P repa rati o n  of Pb08ph oreOlccn' 

Hal' l o ln  S u l phide. 

In SOIIle recer.t experiments with phosphorographic 
plates the writer had occasion to use SOllle pure barium 
sulphide. As this could not at the time be obtained 
from any of the Chicago firms dealing in chemicals, I 
decided to prepare it for myself. 

Solutions of pure barium sulphide (Ba Cl.) aud sodi
um hydrate (Na(O H) were mixed in molecular propor
tions so as to obtain barium hydrate (Ba(OH).) and 
sodium chloride (N a CI). Hydrogen sulphide gas, pre
pared and washed in the usual manner, was then 
passed through the concentrated solution, throwing 
down the barium sulphide as a flocculent sparingly 
soluble precipitate, leaving only sodium chloride in 
solution. The complete reaction is 
Ba C1. + 2 Na (OH) + H.S = Ba S + 2Na CI + 2H.0. 

The precipitate was collected on a filter, sparingly 
washed with cold water, and thoroughly dried in a 
steam bath. Although barium sulphide is, as is well 
known, ordinarily strongly phosphorescent, it showed, 
when prepared in this way, only the faintest traces of 
phosphorescence even after exposure to bright sunlight 
for several hours. Somewhat nonplussed by this dis
covery, of which I could find no mention in any of the 
works on chemistry which I consulted, I determined to 
try some of the same material prepared in the ordinary 
way (by fusing together barium carbonate and sul
phur). This, although not as strongly luminous as the 
powdered blende (perhaps because of impurities), was 
fairly satisfactory. It then occurred to me that the 
phosphorescent property might be due to the action of 
the high heat employed in the dry process of prepara
tion, and that the precipitated material might similarly 
be rendered luminous by heating. An experiment 
with a small fragment of the dried precipitate, which 
was placed in a small porcelain crucible and heated 
over a gas blowpipe, showed this to be the case. 

The power of phosphorescing depended to some 
degree on the degree of heat applied and the length of 
the heating. 

These experiments are of interest as indicating that 
barium sulphide may exist in two molecular states, 
chemically identical but physically different. It will 
be interesting to determine whether this change is 
accompanied by corresponding changes in other phy
sical properties, as in the case of fluorspar, lepidolite, 
and some other substances which become phosphores
cent when only moderately heated. 

As soon as time permits, further experiments will ,be 
made on t.his ·  and other interesting questions which 
have presented themselves.-F. L. O. Wadsworth, in 
the Astrophysical Journal. 

.... ' . . . 
Air In the London Undergro u nd Hallway. 

The analysis showed that the amount of oxygen in 
some air taken between Gower Street and King'tl Cross 
[London] was only 20 '60 per 100 parts by volume, while 
in the worst courts of London it was never found lower 
than 20 '86, says Health News. Pure air contains 20 '94 
per cent of oxygen. And with diminution of oxygen 
there was a proportionate increase of carbonic acid 
gas. The normal quantity is 0 '037 in 100 parts, but 
Dr. Angus Smith (whose analysis we are quoting) found 
that in one of the Metropolitan Railway tunnels the 
carbonic acid gas was 0'388 per cent ; this is excessively 
high when we take into consideration Prof. Petten
koper's assertion that whenever the carbonic gas in the 
atmosphere exceeds 0 '100 per cent the air is too much 
polluted to be breathed with safety to health . 
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LOGGING IN THE SIERRA NEVADA MOUNTAINS, 

CALIFORNIA. 
Notable among the many natural wonders of west

ern America are the forests of giant trees which cover 

J , itutiii" �mtri'Ju. 
about 225,000 feet in 23 hours. After the lumber is cut 
it is carried down to the valley, a distance of 54 wiles, 
by gravity. For thb purpose a V-shaped flume is con
structed, into which a stream of water is directed at the 

tions with powder, before they are shipped down to t he 
mills. The logs are hauled to the railroad by means of 
a portable donkey engine, which is bolted to a sled. 
When it is desired to move the sled the wire cable is 
run through a pulley, which is attached to a com'en
ient tree or stump, and brought back and fastened to 
the sled. By winding in the cable the engine is drawn 
into the desit-ed position. 

When the logs are to be mo\-ed the sled is <,hained to 
a tree, as shown, and the hauling is accomplished by 
running the steel rope through as Illany steel pulleys 
as may be required. The logs are hauled to the rail· 
road over chutes formed of two parallel lines of logs or 
poles, half sunk in the ground, and freely greased with 
tallow. The hauling on the steel rai lroad is done uy 
the curious type of locomotive shown in the illustra
tion, which has been designed to give a maximum ad
hesion for climbing heavy grades. The cylinders, of 
which there are three, are arranged vertically on one 
side of the boiler. The crank shaft extends the full 
length of the locomotive, and drives the fOUl' wheels of 
the truck by means of bevel gears. To provide for the 
vertical and lateral moveluent of the trucks, t he shaft
ing is provided with universal joints, which al'e located 
between the cranks and the trucks. The whole of the 
weight of the engine is thus on the driver�, and by 
gearing down a large tractive effort is secured with a 
comparatively small locomotive . 

• • • •  • 
Jal}a .. '" lU creh a lit lU a rl u e .  

The annual report of the Japanese Bureau of Mer
chant Marine, which has j ust been received here, shows 
a condition of affairs with respect to the marine of that 

LOGGING IN THE SIERRA NEVADAB-GENERAL VIEW OF CAMP. nation compared with that of the United States which 
is not flattering to this country. The report shows 

the lower slopes of the Rocky, the Sierra Nevada and mills, the lumber being swept down by the water at a that Japan has registered tor .foreign trade 109 iron and 
the Cascade Mountains. To an eastern traveler there great velocity. When the timber had all been cut off steel steamships of 231, 139 gross tons. The United 
is no feature of the country lying between the Pacific in the vicinity of the mills, it was necessary to go up to States has registered for foreign trade 103 vessels of the 
Ocean and the first named range which creates so a higher belt-'for which purpose some nine miles of same kind, of 226,503 gross tons. The Japanese mer
strong an, impression of novelty as the size and charac- mountain railroad were 
ter of the forest timber. The oak. the maple, the elm built. After skirting the 
and a dozen other val'i eties whieh are familiar to resi- base of the higher range 
dents in the countl y ( a ;t of the Alleghanies ceaSe to for five miles; the road is 
form a feature of the landscape ; and as the train carried up the side of the 
climbs the eastern slopes of the Great Divide, he I mountains on a grade of 30 
catches his first glimpse of the giant trees of the West, per cent, or 1, 584 feet to the 
the rounded outline and dense foliage of t he eastern mile. A powerful hoisting 
trees giving place to the tall, tapering, sentinel-like plant is situated at the top 
forms of the red wood of California and the pine and of this grade, and trains of 
fir of Oregon and Washington. The finest specimens three cars are drawn up 
are to be found in the large groves, where the trees are at a time with a 1� inch 
Illassed in close array, their huge trunks frOID 10 to 25 wire cable. 
and 30 feet thick at the butt, rising perfectly plumb, A f t e r  communication 
and without a limb, for from 175 to 250 feet, to the first with a belt of t.imber has 
branches, many of which are thick enough to form a been established, these 
massive tree in themselves. The largest specimens of noble trees, many of which 
the California trees are found in the famous groves have been st.anding over a 
of Mariposa and Calaveras. where s�)ecilllens of the thousand years, begin to 
Sequoia gigantea, with a d iameter of 30 feet at the butt, fall beneath the ax and 
were not u ncommon when the grove was first discover- the cross-cut saw. A deep 
ed, and the heights were estimated at from 275 to 400 cut is made on the side of 
feet. the tree toward which it 

The accompanying views were taken at the logging 
camp of the Sanger Lumber Company, situated on 
the western slope of the Sierra Nevada Mountains, in 
Fresno County, California. The two mills are situated 
at an elevation of 5,000 feet above sea level, and the 
busy whirr of the band saw, wh ich is used in prefer
ence to two cit'cular saws cutting from above and frOID 
below, is heard day and night continuously, the night 
work being carried on by electric light. The mills cut 

is to fall (as can be seen to 
the left in t.he accompany
ing cut showing the don
key engine), and the tre a 
is then sawn through from 

LOGGING IN THE SIERRA NEVADAS -PORTABLE DONKEY ENGINE IlAULING LOGS. 

the opposite side. The " falling " of a 250 foot tree is a 
thrilling sight, never to be forgotten. The first warn
ing is given by the cracking of the fibers, as the saw 
cuts away the small remaining wood that holds the 

LOGGING IN TilE SIERBA NEVADAS-A 'lWELVE !'OOT LOG. 

tree up. The top 
of the tree is seen 
to move slowly 
across the clouds, 
a n d  the giant 
bends slowly to 
its fall. With an 
a n g r y  " swish " 
and an increasing 
momentum it de
scribes a g i  a II t 
quarter circle to 
the ground, its 
two or three hun
d r e d  t o n s  of 
weight m a k  i n  g 
the earth tremble 
as from an earth
q u a k e  s h o c k .  
The logs, as will 
be seen from the 
illustratIOn, are of 
unusual size, the 
majority of them 
running from 5 to 
16 feet in diam
e t e r : 1 F o r  con
venience of hand
ling, all of the 
logs over 8 feet in 
d i a m e t e r  a r e  
blasted into sec-

chant fleet includes 114 vessels of over 1 , 000 tons, chiefly 
steamers of British or German build. The American 
merchant fleet in the Pacific num bers 1 19 vessels of this 
size. The Tosa, the largest of Japanese merchant steel 
steamships, measures 5, 789 gross tons, and was built in 
England in 1892. The largest American stea1l1ship on 
the Pacific, the City of Peking, measures 5,080 gross 
tons and was built in 1874 on the Delaware. The larg
est steel steamship built in Japan is the Suma, of 1 , 502 
tons, built at Nagasaki in 1895. 

The Nippon Yusen Kaisha, the chief Japanese steam
ship line, which has recently made Seattle one of its 
tel'minal ports, owns fifty-one steamers of 94,000 tons. 
The Pacific Mail Line employs fifteen st.eamers of 43,000 
tons on the Pacific. Since 1890 twenty shipyards have 
been established in Japan and forty were established 
in the previous decade. Of the ten remaining yards 
the oldest dates back to 165D. The stone drydock at 
Nagasaki is 438 feet long and 26 feet draught. T he 
Newport News drydock is 609 feet long and 26 feet 
draught. The Cramp basin dock is 42tl feet long and 
21 feet draught. 

The Japanese subsidy law, which went into effect in 
October, gives to shipuuil(lers a bounty of $10 per gross 
ton on steel vessels ovel' 1 ,000 tons, and $2. 50 per horse 
power. 

. . . . .. 
P rize M O llo:;raphs on Ki tes. 

It is announced that in view of the fact that a n um
ber of monographs on kites have been recei ved in com 
petition for the Chanute prize of $100 offered through 
the Boston Aeronautic�l Society, since a circular an
nouncing the postponement of the award was issued, 
the society has decided to limit the time for receiving 
monographs to January 1 ,  1897. The award, will ue 
made as soon after that as possible. 
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Su rgery Without .& n.,.thetle.. ages a constant effort to diminish the terrors of opera- with vital current-how often have I dreaded that some 

One of the most interesting papers read at the re- tions and a continuous reprobation of the distressful, unfortunate struggle of the patient would deviate the 

cent celebration in Boston of the fiftieth anniversary of not to say cruel, modes of practice adopted by preced- knife a little from its proper course, and that I, who 
the . first administration of ether in a surgical ope- ing generations . .  And yet the time is not very far dis- fain would be the deliverer, should involuntarily become 
ration was that by Dr. John Ashhurst, of Philadelphia, tant from ours when they lopped off a limb by striking the executioner, seeing my patient perish in my hands 
on " Surgery Before the Days of Anresthetics."  It it violently with a heavy knife ; that time when they by the. most appalling form of death ! Had he been 
vivid Iv recalls the horrors of those days when the sur- knew neither how to stop nor how to prevent hemor- insensible I should have felt no alarm.' . 

geon'; knife was an object of far greater terror than rhage but by burning the part whence the blood jetted " Coming down to the days more immediately pre

now, and inflicted untold tortures upon the conscious with boiling oil or the red hot iron ; t.hat time when ceding the date of the great discovery, we find that 
patient surgeons armed themselves at every moment with opium and alcohol were the only agents which con-

.. A study of the condition of surgery before the days pincers, with burning cauteries and with instruments, tinued to be regarded as of practical value in diminish
of allIllsthesia," said Dr. Ashhurst, " reveals on the one the representations even of whi0h cause terror. ing the pain of operations, though the attendant dis·· 
hand a picture of heroic boldness and masterly self- ' " The belief that operations might be rendered pain- advantages of their employment were, of course, recog
control on the part of the surgeon, and on the other a less appears to have been present in the minds of sur- nized. Meanwhile, facts were accumulating, the sig
ghastly panorama, sometimes of stoic fortitude and geons from the earliest periods. Witness the accounts nificance of which we now plainly recognize, but which 
endurance, sometimes of abject terror and humilia- of the Memphis stone, described by Dioscorides and excited no attention. 
tion :-but always of agonizing wretchedness and pain- Pliny, which by steeping in vinegar was made to give .. Sir Humphry Davy, in the early days of the nine
on the part of the unhappy victim who required the forth the fumes of carbonic acid ; and of the mandra- teenth century, suggested the use of nitrous oxide gas 
surgt'on's aid. I gora, employed, according to Theodoric, when mixed as an anresthetic in minor operations, and it was the 

. .  !L'he ' pitilessness '  �hich Ceicus urged as an essen- with oth�r narcotiCS: by inhalation, and causing a sleep custom of some of our medical schools-at the Univer
tial trait In the operative surgeon was, before the days from WhiCh the patIent could only be aroused by the sity of Pennsylvania, for one-:-for students to breathe 
of anresthesia, a feature in the surgeon's career which I fumes of vinegar. So profound was the stupor in- ' laughing gas, ' as it was then called, for diversion. 

impr.essed '\le·I·Y stl'ongly the public generally as well as I duced by this drug that Bodin assures us that under But yet-and yet-surgeons went on, in every country, 
those immediately connected with the operation. It is its influence a man submitted without consciousness to cutting and burning, and patients went on writhing 
interesting to recall that Sir James Simpson, of Edin- a painful operation and continued to sleep for several and screaming, until the 16th day of October, in the 
burgh, shortly after beginning his professional studies, I days thereafter. year 1846, in the Massachusetts General Hospital, Dr. 

was so affected by . seei ng the terri ble agony of a poor " Vigo speaks of the whole body being ' brought John C. 'Varren painlessly removed a tumor from a 

Highland woman under amputation of the breast, ' asleep by the smelling of a sponge wherein opium is.' , man who had been previously etherized by Dr. W il-

LOGGING IN THE SIERRA NEVADAS-A THREE CYLINDERED MOUNTAIN LOCOMOTIVE. 

that he resolved to abandon a I lledical career and seek but warns his readers that the practIce is dangerous, '

I
liam T. G. Morton, and surgical allresthesia became the 

other occupation ; happily his intent ion was recon- because the use of opium is sometmes followed by gan- priceless heritage of the civilized world. " 
sidered, and he returned to his studies, asking himself grene. In his work on ' Natural Magic, ' Baptista • • I • 
. Can anything be done to. make operations less pain- Porta speaks of a volatile drug kept in leaden vessels, 
ful ?' and, as every one knows, in less than twenty which produced sleep when applied to the nostrils, 
years became a high priest of anresthesia, and the in- and Perrin suggested that this may actually have 
troducer into surgical and obstetrical practice of ether's been ether or some other. of our modern anresthetic 
great rival, chloroform. agents. 

" No braver or more gallant gentleman ever lived " Mental preoccupation was sometimes sought as a 
than Admiral Viscount N elson , and after his right means of preventing pain. Richard Wiseman found 
elbow had been shattere d by a French bullet in the that soldiers dreaded the loss of a limb much less if it 
assault at 'rem'riffe he manifested the utmost courage, were removed immediately, while they were ' in the 
refusing to be taken to the nearest ship lest the sight heat of the fight, ' than if the operation were postponed 
of his injury should alarm the wife of a fellow officer until the next day; • wherefore, ' he says, ' cut it off 
whose own fate was ullcertain, and when his own ship I quickly, while the soldier is heated and in mettle;' and 
was reached he climbed up its side without assistance, Renauldin recal ls �he case of the amiable Dolomieu, 
saying : ' Tell the sUl'geon to make haste and get his who, exposed to the pangs of starvation in a N eapoli
instruments. I know I must lose my right arm, so the tan dungeon, measurably alleviated his own diRtress 
sooner it is off the better. ' ' He underwent the ampu- by engaging in the composition of a treatise on min
tation, ' we learn from a pri vate letter of one of his mid- eralogy; while his unfortunate servant and fellow 
shipmen, ' with the same firmness and courage that prisoner, who had not the same intellectual resources, 
have always marked his character. ' And yet so pain - was hungry enough for both. 
fully was he affected by the coldness of- the operator's " But the presence of pain was not the only evil 
knife that when next going into action at the famous dreaded by our predecessors in attempting important 
battle of the Nile he gave standing orders to his sur- operations; the gI'eat risk of fatal accident from some 
geons that hot water should always be kept in readi- involuntary movement of the patient was constantly 
ness during an engagement, so that if another opera- present to the mind of the conscientious surgeon. ' How 
tion shoul!! be reqll i !'ed he might at least have the often,'  says Dr. Valentine Mott, ' when operating in 
poor comfort of bei ng el l t with warm instruments. SOlJl,e deep, dark wound, along the course of some great 

" On the side of the slIl'geou we find throughout the vein, with thin walls alternately distended and flaccid 

Ca ptai n De •• ,.,_ Expedi t i o n  to Thlbet. 

Captain H. H. P. Deasy, of the Sixteenth Queen's 
Lancers, left England some time ago for a journey 
across Thibet from west to east, says the London 
Times. He intends on the way to throw soldered-up 
tins containing parchment notices in English and 
French into the tributaries of the Tsanpo and into the 
other large rivers which he may Illeet with, in the hope 
that some of them may be picked up far down stream, 
possibly in the Brahmaputra, Salween, and Mekong, 
and thus help to solve the vexed problem of the origin 
and connections of these rivers. The notices will be 
consecutively numbered, and the tins in which they 
will be inclosed will have a brass label soldered on the 
outside, bearing the words " Please open this " in Eng
lish and French, and Captain Deasy's name. The 
parchment inside bears the request that it be forwarded 
without delay to the Royal Geographical Society, 
London, with as accurate a statement as possible as to 
where it was picked up. Captain Deasy is trying to 
render an important service to geographical knowl
edge, and it is hoped that the officials, English and 
French, in the neighborhood of the rivers al luded to 
may be able to arrange for a lookout, so. that the tins 
may be secured and the parchment delivered to the 
proper quarter. 
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Power In Woodworklnjt. 

Prof. O. G. Dodge recently made a series of tests in 
the Navy Yard at Washington to determine the power 
required by wood working machinery. The work done 
is the heaviest that will be required of these particular 
machines : 

Circular ripsaw, 28 inches diameter ; speed, 1,200 
revolutions per minute, or 8, 800 lineal feet per minute. 
Arbor pulley 5� inches diameter by 8% inch face ; 
hand feed ; motor belted to saw shaft : Motor and saw, 
idle, 3 '4 e. h. p. ; ripping seasoned heart oak, 7% inches 
thick, feed 10 feet per minute, 19 '3 e. h. p. 

. Circular ripsaw, 24 inches diameter ; speed, 1,500 
revolutions per minute, or 9,429 lineal feet per minute ; 
hand feed ; motor belted direct to 7 inch pulley on saw 
shaft : Motor driving saw, idle, 3 '2 e. h. p. ; ripping sea
soned heart oak, 6 inches thick, 1 0  feet per minute, 
12'8 e. h. p. ; ripping seasoned white pine, 6% inches 
thick, 15 feet per minute, 9 '4 e. h. p. ; ripping seasoned 
yellow pine, 2 inches thick, 45 t'eet per minute, 10'7 
e. h. p. 

Circular ripsaw, 14 inches diameter ; speed, 2,200 
revolutions per minute, or 8,067 lineal feet pel' minute ; 
arbor pulley, 3 inches diameter, 5 inch face ; hand 
feed ; motor belted to saw shaft : Motor, idle, 0 '96 
e. h. p. ; motor and saw, idle, 2'7 e. h. p. ; ripping sea
soned heart oak, 3% inches thick, 12 feet per minute, 
6 '3 e. h. p. 

Circular ripsaw, 12 inches diameter ; speed, 2, 200 
revolutions per minute, or 6,914 lineal feet per minute ; 
hand feed ; belt pulley 3% inches diameter and 3 inch 
face ; motor belted direct to 3 �  inch pulley on saw 
shaft : saw set to wabble for cuttin� grooves : Motor, 
idle, 0 '96 e. h. p. ; driving saw idle, 2 '2 e. h. p. ; cutting 
groove in seasoned walnut, %xYs inch, 12 feet per min
ute, 3 '6 e. h. p. 

Bandsaw, pulleys 72 inches diameter ; speed, 160 
revolutions per minute, or 3,017 lineal feet per minute ; 
belt pulley 30 inches diameter, 8 inch face; power feed ; 
motor ' belted to saw shaft : Motor and saw, idle, 12'1 
e. h .  p. : ripping seasoned ash 10� inches thick, feed 
6 feet per minute, 16'1 e. h. p. ; ripping seasoned white 
pine, 16% inches thick, feed 10 feet per minute, 16 '1  
e. h. p, ; ripping yellow pine, 12 inches thick, 20 feet 
per minute, 18'8 e, h. p. 

Bandsaw, pulleys 42 inches diameter ; speed, 350 revo
lutions per minute, or 3,850 lineal feet per minute ; belt 
pulley 16 inches diameter, 5 inch face ; hand feed ; 
motor belted to saw shaft : Motor, idle, 0 '96 e. h. p. ; 
motor and saw, idle, 2 '9 e. h. p. ; ripping seasoned oak, 
12 inches thick, feed 3 feet per minute, 5 '7 e. h. p. ; cross 
cutting seasoned oak, 8 inches thiQk, feed 5 feet per 
minute, 5'7  e. h. p. ; ripping live oak, 10 inches thick, 
feed 3 '2 feet per minute, 5'7 e. h. p. 

Bandsaw, pulleys 28 inches diameter ; speed, 480 revo
lutions per minute, or 3,520 lineal feet per minute ; belt 
pulley 12 inches diameter, 3% inch face ; hand feed ; 
motor belted to saw shaft : Motor, idle, 0 '96 e. h. p. ; 
motor and saw, idle, 1 '7 e. h. p. ; ripping seasoned oak, 
3 inches thick, feed 2% feet per minute, 2'3 e. h. p, ; 
ripping seasoned pine, 3 inches thick. feed 4 feet per 
minute, 2 '3 e. h. p. ; cross cut seasoned oak, 3� inches 
thick, feed 4 feet per minute, 2'3 e. h. p. 

Daniel's planer, machine bed 2 feet 5 inches by 21 feet 
6 inches ; belt pulley, 13 inches diameter by 5� inch 
face ; speed, 350 revolutions per minute ; speed of cut
ting edges of tool, 10,400 feet per minute ; power feed, 
12 feet per minute ; motor belted to countershaft : 
Motor, idle, 0 '96 e, h, p. ; driving machine, idle, 3 '9 
e. h. p. ; planin� seasoned oak, cut -h inch deep by 20 
inches wide, 12 feet per minute, 6 '2 e. h. p. 

Hand cylinder planer or jointer, size of machine, 24 
inches ; belt pulley, 4 inches diameter, 5 inch face ; 
speed, 3,200 revolutions per minute ; speed of cutting 
edge of tool, 4,000 feet per minute ; hand feed ; motor 
belted to shaft of tool : Motor, idle, 0 '96 e. h. p. ; driv
ing machine, idle, 2 '40 e. h, p. ; planing white pine, cut 
0 '11  inch deep by 18 inches wide, 25 feet per minute, 
4'80 e. h. p, 

Cylinder planer, size of machine, 24 inches ; belt pul
ley, 5 inches diameter, 5 inch face ; 2,250 revolutions 
per minute ; speed of cutting edges of tool, 3, 105 feet 
per minute ; power feed ; motor belted to shaft of tool : 
Motor, idle, 0 '96 e. h. p. ; driving machine, idle, 2 '40 
e. h. p. ; planing pine, cut I\ inch deep, 18 inches wide, 
11 feet per minute, 3 '6 e. h. p, ; planing oak, cut Itw inch 
deep, 6% inches wkle, 11 feet per minute, 3 '6 e. h. p. 

Boring machine; speed of bit, 375 revolutions per 
minute ; hand feed ; motor belted to bit shaft ; Motor, 
idle, 0 '96 e. h. p, ; driving machine, idle, 1 ·7 .e. h. p. ; 
boring 4 inch hole in seasoned oak, 9! feet per minute, 
2'3 e. h. p. 

Boring machine, belt pulley 8 inches diameter, 3 inch 
face ; speed, 750 revolutions per minute ; hand feed ; 
motor belted to machine shaft : Motor, idle, 0 '96 e. h. p. ; 
driving machine, idle, 1 '9 e. h. p, ; boring 1 inch hole in 
oak, feed 3% inches in 5 seconds, 2 '2 e. h. p. ; boring 1 %  
inch hole i n  oak, feed 1 inch i n  7 seconds, 2 '2 e .  h .  p. 

Pattern maker's lathe, speed 888 revolutions per min
ute ; motor belted direct to lathe : Motor, idle, 0 '96 
e. h. p, ; driving lathe, idle, 2 e. h, p. ; turning seasoned 
poplar, 12 inches diameter, % inch cut, 3'2 e. h. p. 

Carver and moulder, speed of tool, 5,236 revolutions 
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per minute ; motor belted direct to tool shaft : Motor, 
idle, 0 '96 e. h. p. ;  driving tool, idle, 2 '8 e. h. p. ; cutting 
groove, circular sector, 2 inches wide, � inch deep, 3� 
feet per minute, in white pine, 3 '9 e. h. p.-American 
Woodworker. 

• • • • •  
THE EIFFEL TANDEM. 

Besides the bicycles, tricycles, etc. , which are intended 
purely for sport, there are several noteworthy ma
chines that make a practical application of the chief 
advantage of the cycle-its speed. These machines now 
serve various purpos{ s in practical life, among which 
might be mentioned those used in the army, the quad
ricycle :of the fire department, etc. , the usefulness of 
which has been proved. 

Now a new construction in the form of a tandem 
makes its appearance in America. It is called the Eiffel 
tandem and is a real curiosity. As will be seen in the 
accompanying engraving, the lower part of this gro-

[DECEMBER 19, 18c}6. 
Science Note •• 

Dr, N ansen is to deliver an address at the meeting of 
the Royal Geographical Society on February 8 next, 
and as he is already a gold medalist of the society, a 
special medal will be presented to him, an honor which 
was also conferred on Mr. H. M. Stanley, M.P. 

Turin is going to hold an Italian exhibition in 1898. 
It will include the work of Italians abroad and of the 
Catholic missions. There will also be an international 
exhibition of electric appliances and of machinery. 
Among the special features will be athletic games and 
a review of comic art. 

The Pharmaceutische Zeitung publishes analyses of 
the principal commercial brands of saccharin, says the 
Pharmaceutical Era : 

100 parts of 

� saccharin. v. Heyden. Fahlberg. Bayer. Monnet. 

Mol�ture. . . . . . . . . .  . . .  O'PS 0'26 0'19 0'06 
Ash . .  . . . . . . . . . . . . . . . . 0'0\18 0'06 1'63 0'0<1. 
Para componnd. . . . . . .  0'00 0'37 0'00 0'00 

Saccharin (true) . , . . . . . 119'82 OO'SI 98'18 119'91 

Another small planet has been detected on a photo
graphic plate taken by Herr G. Witt, of the Urania 
Observatory, Berlin, October 8. It was observed the 
following evening with the 12 inch refractor, and, if all 
the recent discoveries are verified, will reckon as No. 
424. The small planet, No. 324, discovered by Dr. J. 
Palisa on February 25, 1892, has been named Bamberg&, 
to commemorate the meeting of the German Astrono
mical Society at Bamberg. 

M. E. Villari recently contributed to the Paris 
Academy of Sciences some observations on the property 
of discharging electrified conductors, produced in gases 
by the X rays and by electric sparks. It was shown 
that a gas confined in a tube, and exposed to the X 
rays acquires rapidly the. power of discharging an 
electrified disk, and keeps this property for some time. 
The passage of a series of sparks from a coil strength
ened by a condenser confers the same property on a 
gas, says Nature. 

Prof. D. G. Elliot, the leader of the Field Colum
bian Museum of Chicago Expedition, has arrived home. 
Speaking of the results of his expedition into Somali
land, Prof. Elliot said : . •  I have obtained a very ex
tensive collection, chiefly of the large mammals-prob
ably the most complete ever brought out of any 
country by one party. No fewer than fifty-eight cases 
and barrels were shipped direct from Aden to Chicago. 
I obtained, moreover, over 300 specimens of birds, fish, 
insects and reptiles."  

C. E. Stromeyer describes in Nature a method by 
which he was able to make mercury float on water. A 
few drops of mercury, half an ounce of water and a 
pinch of red lead, red oxide, vermilion or other re<l 
powder were shaken together in a small cylindrical 
bottle. A few small globules of mercury were then 
found floating together at the center of the water sur
face, By repeated shaking a small dish-about three
eighths inch in diameter and one-sixteenth inch deep
was formed, consisting of a large number of mercury 
globules, and this floated on the water in the same po
sition. The dish did not disappear if allowed to rest, 
and always reformed after shaking the bottle. 

Almer the Swiss mountain guide's seventieth birth
day has just been celebrated at Grindelwald. He is 
the hero of over two hundred first asCllnts, including 

'. the Wetterhorn, the Schreckhorn, the Eiger and the 
Moench on the Wengern Alp. It is said that he is the 
only man that ever came down alive from the last peak. 
He has repeatedly climbed the Jungfrau, and all the 
peaks of the Oberland, the Valais, the Grisons, and of 
Savoy. The tops of some of the Aiguilles of Mont Blanc 
and of the dolomites of Dauphine he alone has reached. 
He has five sons, all well-known guides, who have 
been employed in climbs in the Caucasus and the 
Himalayas. His career ended ten years ago, when he 
lost all his toes during an ascent of the Jungfrau, in 
January. 

THE EIFFEL TANDEM. ' 

tesque vehicle-the oddity of which cannot be fully ap
preciated from the cut-consists of a strong bicycle, on 
which is built a frame of hollow iron rods that is about 
20 feet high. On the top of this frame is a saddle with 
handle bars and treadles, the motion of which is trans
mitted by chains to the corresponding lower parts of the 
bicycle. The chief difficulty with which the riders have 
to contend is to keep the machine balanced, as will be 
easily understood from a glance at the illustration, but it 
must also be very difficult fO!' the upper rider to reach his 
seat, which cannot be a very safe one. It is not easy to 
guess the use for which this strange machine is intended, 
but it would seem that the rider must be placed in this 
elevated position to enable him to reconnoiter the 
ground. We are indebted to Del' Stein del' Weisen for 
the above particulars, 

. . . . .. 
IN the Pabst brewery, at Milwaukee, is a machine 

which corks, wires and caps 111, 000 bottles per day auto
matically. 

Herr Friedrich Benesch contributes to the Mitthei
lungen del' K. K. Geographischen Gesellschaft in 
Wien, says Nature, a short description of Pauliny's 
new method of draWing relief maps, which he says is a 
great advance on any method now in use, both in 
respect of accuracy and of ease in execution. The 
map is in effect a closely contoured map, printed on 
silver gray paper, the contour lines being white where 
illuminated by a source of light supposed to be 45· 
above the western horizon, and black elsewhere. 
Level plateaus and slightly sloping areas are thus 
represented by the natural gray color of the paper ; 
steep declivities toward the west are lightened by the 
closely drawn white liues, and toward the east corre
spondingly darkened ty the black lines, the departure 
from the normal gray being greater the closer the 
lines, i. e. , the steeper the slope. The method has the 
merit of giving a clear idea of steepness derived from 
the contour lines themselves ; and whiie it does not 
demand the high standard of skill necessary in Leh
mann's method of hatching, the confusion produced 
by the shadows in some modern maps, where the 
illumination is supposed to come from the horizon, is 
avoided. Maps illustrating Herr Pauliny's method 
are to be published in Vienna in the course of the 
summer. 
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The Value of India Rubber. mile of the ranger, and he none the wiser. Neverthe-

India rubber is in a fair way to become one of the less, the Indian government have a nursery of Para 
prime necessities of civilization. Numberless human rubber trees in Assam, extending over two hundred 
beings, in the class which could not afford wet nurses, square miles, which will in time begin to yield ; and if 
owe their lives to the feeding bottle. Everybody knows any department can control such a farm, the Indian 
that in the last five years the use of pneumatic tires woods and forests will .-Spectator (London). 
for cycles and solid rubber tires for horse vehicles has • • • • • 
enormously increased our consumption of this article ; I A NOVEL CAMERA. 
but, quite apart from that more obvious fact, India . .  
rubber is daily being introduced more and more into The variety m shape and form of miniature cameras 

all sorts of machinery. Highly competent judges say that h� taken place in the past .two or three years is 

that if the output could be doubled within a year so somethmg remarkable. The Simple small camera 

many new applications of the material would �nsta�tly which is the subject of our illustrations, made in the 

arise, that the price would not fall appreciably. As a 
matter of fact, the export of Para rubber has increased 
within the last twenty-five years from 5,600 tons to 

447 
the finger removed from the lens. For such exposures 
it is necessary to use a diaphragm in front of the lens ; 
such a diaphragm cap will be noticed at the right hand 
corner of the larger engraving. Having quickly loaded 
the lower magazine portion, and placed over it the 
upper part, the camera as shown in the smaller picture 
is ready for operation. An exposure is made, the lowel' 
part is next revolved until No. 2 comes in position under 
the lens, and the process repeated until the five plates 
have been exposed. 

The,simplicity of the camera, its compactness, the 
thorough protection of its working parts, and the fa
cility and certainty with which it may be operated 
make it especially useful for beginners, or those who 
know little or nothing about photography. 

• • •  I • 
20,000 tons ; and the price fetched by the best quality • .. he Care of Lamps. 
has risen from 2s. to 3s. a pound. It is the one jungle In a certain household that I know, says a writer in 
product which society finds indispensable. Hundreds the Boston Journal of Commerce, the lamps are a 
of men have racked their brains to produce ,a substi- source of the greatest delight and comfort, for they are 
tute, but none has in the least degree succeeded ; and always spotlessly clean and they give a light that could 
such attempts must be permanently discouraged by the not possibly be better or brighter. The reason for this 
knowledge that India rubber exists in limitless profu- is that the mistress, instead of depending upon any of 
sion upon known spots of the world's surface which her several servants to care for the lamps and clean 
may at any time be made accessible. In any of the them, herself bestows upon them the necessary attention. 
swampy equatorial regions, where , vegetation grows When these receiye a thorough cleaning-once every 
rank and sappy, so that a knife will slash through six weeks,-the reservoirs and burners are boiled in soda 
branches as if they were made of cheese, there is pretty and water and dried before the fire, not on cloths, as 
certain to occur some one or two of the score of trees these,might have lint. The cloths that are used for the 
which produce rubber. Whole forests of them are daily trimming and dusting are frequently boiled to re-
known to exist in Central Africa, only waiting to be move the oil. The shades are polished and the lamps 
tapped. But the regions which produce them are pre- filled every day. 
cisely the regions most deadly to the white man ; and The wicks of lamps will absorb more oil if they are 
when the rubber is made it has to come to the coast on thoroughly dried before put.ting them ill the burners. 
the heads of negroes, and will not pay the cost of trans- To prevent the lamp from smoking, soak the wick in 
port. When an accessible forest is discovered it pays vinegar and then dry thoroughly. Occasionally wash-
like a gold mine. A tree was discovered near Lagos ing and boiling the wicks in soap and water, rinsing 
which was believed to produce rubber ; specimens of and drying thoroughly, is also a good plan. Every day 
bark and foliage went home to Kew, and the authori- the charl'ed portion should be rubbed off with a piece 
ties pronounced it the right thing. In 1895 the export of paper or cloth, and once a week the edge of the wick 
began, and amounted in the year to 2,263 tons, with a should be trimmed with a sharp pair of scissors. The 
value of £270,000 in round figures. wick will burn with an even flame if it be cut straight 

India rubber would seem to be the one certain source across and slightly rounded at the sides. The reservoir 
of wealth now locked up in Central Africa, and perhaps MINIATURE HAND CAMERA -TAKEN APART FOR of a lamp should be kept well filled, but when not in 
the most valuable thing that the region produces or LOADING. use the wick should be turned down to keep the oil 
can produce. Ivory is only a fancy article, and palm from oozing up between burner and collar, greasing 
oil has many substitutes. Gold no doubt exists there, shape of a circular box somewhat smaller than a collar the outside and causing a '  disagreeable odor. Wh�n 
but, in the first place, it is doubtful whether the pure box, is one of the newest forms recently introduced. It a lamp is lighted, however, it is best to keep the wick 
negro can be made into a miner ; and in the second, , is called the " Photake " and is very inexpensive for the turned up to its full extent to prevent smoking. 
gold is to be got in regions where white men can live. amount of work it will do. The camera, as will be seen To render lamp chimneys less likely to crack they 
It seems, therefore, as if the special function of the from the larger engraving, consists of two metal boxes, should be put in cold water, which must be brought to 
tropics j ust now was to produce India rubber, which is the upper one sliding over the lower part telescopically. the boiling point, after which they should be allowed 
wanted everywhere and cannot be grown elsewhere. The lower part is provided with round metal eyes on to cool slowly without removing from the water. Wash 
No cultivation is needed ; Nature requires of man very the interior having lateral annular projecting flanges, the chimneys in ammonia water and wipe dry on soft 
little skill, scarcely any exertion, and only a reasonable between which the plates (two inches square) are in- towels that are free from lint ; polish with tissue or 
avoidance of waste. Yet this is asking more than the serted. The hole at the center of the eyes allows the newspaper. Rub brown spots with salt or whiting. 
African negro is at present able to give. The great light from the lens to pass through between two plates Kerosene has always an unpleasant odor, therefore it 
rubber producing region of the world is the basin of to the rear plate. The plates (five oft hem) are readily is better to use the best astral oil for dining room and 
the Amazon, which yields about two-thirds of the entire inserted and removed in the dark room. At the bottom parlor lamps. Some housekeepers perfume these oils, 
annual output. The quality of this rubber is immensely of the lower half are numbers and vertical marks but this is altogether unnecessary. Never mix two 
superior to all others ; the best Para will fetch in Eng- stamped on the periphery to note the position of the kinds of oil, for the light from such is bad. To make 
land as much as 3s. 6d. a pound ; the worst African goes plate. a ramp burn brightly drop in the reservoir a pinch of 
for under a shilling. Brazil has, of course, an immense Underneath the lens aperture in the upper portion is salt or camphor. 
advantage in its great. waterway ; ocean going steam- a slight mark under which the figures and mark on the ------.-. ... H'-1._-----

ers run twelve hundred miles up the Amazon, whereas lower half coincide when the lower half is rotated to 
every African river, except the Congo, has a bar at its 
mouth, and cataracts not far distant from the coast 
line. On the other hand, the forests in Brazil seem 
even more impenetrable than in Africa. Not even 
such roadways as the African man paths can be 
maintained against the encroachment of the jungle. 
But the native Brazilian race is incomparably more 
intelligent than the negro. Their caoutchouc 
is better prepared, and, what is far more im
portant, they farm the trees as carefully as the 
Red Indians used to farm the beaver. In 
Africa the rubber is generally produced, Jlot 
from a forest tree, as in Brazil, but from the 
laudolphia, which IS a climbing shrub. The 
supply of rubber producing plants in Central 
Africa is practically inexhaustible, but the 
number of places where they exist within easy 
distance of some export station is small, so far 
as our present knowledge goes. Yet for the 
present, speculators will probably hasten to 
be rich, and if they hit upon a forest, will 
treat it like a mine, anxious simply to take out 
the maximum at the minimum of cost. 

Whether our state, or any other, will ever 
make this a great branch of its tropical forestry 
remains to be seen. The Germans, with their usual 
thoroughness, have a strong scientific staff at the 
Cameroons. The English, in their usual makeshift way, 
content themselves with sending home to Kew for sug
gestions. But the government of India have at least 
tried an experiment upon the great scale. No private 
firm, however wealthy, would embark upon the culti
vation of India rubber; the trees take a matter of twenty 
years before they can produce a pennyworth. In addi
tion to that, cultivation must' occupy a huge extent of 
ground of such a nature that no European can enter 
it during the rainy season, and where the growth is so 
thick that twenty men might be tapping trees within a 

change the position of a plate. 
The upper part contains two diverging light-separat

ing metal divisions having flexible material on the ends 
which rub slightly agamst a plate when the lower 
magazine portion is revolved. On the outside is a min
iature lens held in a short tu be by an annular screw cap. 

To clean the lens at any time, the screw cap may be 

MINIAT1JBE BOX CAMERA-EXPOSING. 

taken off and the lens dropped or pulled out and be 
readily polished off with a handkerchief. Behind the 
lens is a simple spring sliding shutter, following the cir
cle of the box, the release projection will be seen directly 
.mder the lens, To set the shutter the finger is placed 
o ver the lens, then the release is pushed from the cen
ter to the left and slides upward into the notch at the 
extreme left hand end. The exposure is made as shown 
in the lower engraving by a slight pressure downward 
with the index finger of the right hand on the projection. 
When released, the spring pulls the shutter q uickly to 
the right. To make a time exposure the release pro
jection is pushed upward into the middle notch a.nd 

The Lean llIeat DIet for Dyspeptics. 

The truth seems to be that a person subsisting upon a 
lean meat diet, while he may manifest a greater amount 
of strength than upon more natural dietary, and may 
be unconscious of any abnormal condition, is like a 
person in a powder magazine-he is in constant dan
ger of vital catastrophe, says Medical Progress. The 
poison destroying functions of his liver and the poison 

eliminating capacity of his kidneys are taxed 
to their utmost to keep the proportion of 
ptomaines and leucomaines in the tissues down 
to a point which permits of the performance 
of the vital functions. The margin of safety, 
which nature has wisely made very large in 
order to provide' for emergencies, is reduced 
to the narrowest possible limit, so that any
thing which temporarily interferes with the 
functions of the liver or the kidneys, or which 
imposes additional work upon them, may be 
sufficient to obliterate the safety margin and 
produce an attack of grave or fatal disease. In
vasion of the body by ptomaIne producing 
microbes, such as the typhoid bacillus, the 
bacillus of diphtheria, the pneumococcus of 
Friedlander, the shocks resulting from acci
dent, and even the depression of a severe cold 

may be sufficient to consume the meager emergency 
capital, and the result is acute inflammation of the 
kidneys, or death under chloroform, or from shock fol
lowing an operation under anresthesia. 

• .  e . •  
THE first street tunnel in Germany has been recently 

opened to traffic at Stuttgart, Wurtemberg. It has a 
length of 125 meters (410 feet), and the remarkable 
width of 20� meters (67 feet). By making the ends of 
the tunnel funnel-shaped, the necessity of lighting it 
during the day has been avoided. At night the tunnel 
is lighted by electricity. The cost was $60,000.
Uhland's Wochenschrifi-
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RECENTLY PATENTED INVENTIONS. 

E n=r;l neerin:. 

struction, and may be run In either direction without the striker, and to the other end of the plate Is attached I Inner bent perforated portions through which the return 
danger of disconnecting the links. a chain carrying a key ring and having at its outer end a portion of the cord is passed, the pressing inward on 

CONFECTIONERY MACHINE. _ Simeon hook. When the plate Is placed in position and the I the arms by the thumb and Ilnger bringing the perfora· 
WATER TUBE BOILER. -Charles Ed-

J. Hicks, Chicago, Ill. This Is a machine more espe- door closed, the chain Is extended around the shank of tions in line and permitting tbe cord to run freely, while 
gerton, Philadelphia, Pa. This Is an improvement In cially designed for forming wafers or patties In a cheap the door knob, and the hook Is made to engage one of tbe cord is locked when the pressure on the arms is reo 
blgh pressure boilers in which tubes are entered into the and economical manner. A hopper In the frame of its links, preventing the opening of the door nntil the leased. 
Ilattened side of a cylindrical drum, two sets of water the machine has chambers for the passage of Ihe hook is disengaged. VEHICLE RUNNING GEAR. -Benjamin tubes being connected with the drum, one for down- moulded articles, there beinl( a main shaft journaled TROUSERS PRESSER AND STRETCHER. F. Haldeman, PitIBburg, Pa. For farm, coal and similar ward and tbe other for npward circulation. A series of 
narrow braces is arranged on tbe inside of the Ilat por. above the hopper and plno;!;ers movable in the chambers -Robert B. Colley, St. Heliers, Island of Jersey. This wagons, this invention provides a substitute for the rigid 
tion of the boiler between the tubes, and broad U-shaped of the hopper, a spring moving the plunl(ers In one device comprises a pair of presser boards with metsl reach ordinarily used to connect the front and rear axles. 
braces are arranged in the same relatio;' to the drum, but direction and cams on the sbaft moving them in the cross bars which enable pressure to be applied by wing It is particnlarly applicable to wagons having a rear 
receiving between Ilanges the tubes for the downward other directIon. The machine Is of simple construcUon, nuts screwing on conpling screws hinged to one set of platform sprinl(, and consists of an inverted U-shaped 
circulation. The braces are of peculiar shape, are o f  and arranged to be readily taken apart for cleaning and croBS bars and engaging slots i n  the ends o f  the other set lever and links connected with the rear axle and Ilftll 
one piece of metal without seam or weld, and are repairs. of cross bars. The lower board is a single piece, but the wheel, a spring rigidly secured to the Ilfth wheel being 
preBSed into shape, their Ilat surface being very thor. METER. _ Joh n  H .  Dixon, Marietta, upper board is in three separate portions, two narrow Ilexibly connected at its rear end with the lever. 1'he 
oughly stayed without the use of stay bolts. They also Oh' This . ti I te to t h i ll 'bl end clamping portions serving to hold the garment improvement Is self-adjusting to the load and allows 
serve the pnrpose of strengthening the drnm longitudi- dia;hragmS �:�n :a�v: a C::ntro��;":,he

av
i��o:x�n� stretched and a long intermediate presser portion. the front wheels to be turned under the body. 

nally and in all other directions. outllow of the liquld, and comprises a measuring BRUSH CLEANER.-Theodore L. Har- GATE .-A lbert Davison , Belvidere, Ill. 
BOILER FURNACE. -Dudley D. Flem- chamber In which the diaphragm is secured, a valve low, Gardner, Mass. This is a device adapted to be This is a farm gate which may be: readily lifted to set 

controlling the inllow and outllow, and a telescop- placed as a fixture in mucilage bottles, etc., and so It above the snow or to let small animals pass through, 
Ing stem connected with the dispbragm, while a lever shaped that both sides of the brush and one of Its yerti- and such adjustment may be easily effected without de
pivotally conoected with a member of the stem has a cal edges may be cleaned simultaneously by simply taching any of the operating parts, the bolt seats per
spear-shaped end engaged by IL spring-pressed arm, drawing the brush tbrough a portion of the cleaner. mitting its latching ann unlatching at different vertical 
there being a connection between the lever and the valve The device is preferably made of a single piece of round adjustments. The .everal parts for raising and letting 
rod. By the up and d()wn movement of the telescoping wire, to Ilt in a groove at the bottom of the neck of the down the gate are arranged to operate without opening 
stem th� lever is set in motion to actuate the registering bottle, and comprises two loops connected by a cross bar, or shutting it, facilitating the work of farmers in sepa
device to indicat� the amount of gas or other Iluid dis- there being downwardly extending parallel cleaning sec- rating small from large stock. 

ing, Jersey City, N. J. This furnace is designed to con
tain many times the volume of fuel now used, and have 
a reduced grate area, maintaining a slower generation of 
the ga�es, by means of a regnlated primary air supply 
and the combination therewith of water vapor. The 
com '>ustible hydrogen and carbonic oxlde gases are sub
jected to contsct in properly constructed combustion 
chambers with a regnlated secondary air supply, convert
ing them into water and carbonic acid gas, a reaction 
which is continued to tbe point of escape In the chim
ney. The furnace is constructed In a series of sections, 
to be alternately charged or cleaned, always maintaining 
sufficient heat to ignite tbe gases in contact with the se
condary air supply, or, when bituminous coal is used, to 
consume the carbon vapor or smoke. 

charged. tions at one side of th� croBS bar and a bowed section in GATE LATCH. -- William J. H ays, Deca-
MUSICAl, I NSTRUMENT. - Hen ry E. the same plAne as the loops. tur, TIl. In combination with a gate having a vertical 

Hibsham, New York (;ity. In auto-harps, this invention VE X DING DEVICE. -George O. Ranson, bar and a keeper at its free edge, according to tllis im
provides a system of key-operated levers which normally Portland, Oregon. ThIs Is a device in which the re- provement, are two latches pivoted to the ends of tbe bar 
act to mute the strings. Tbere is a locklng device for ceptacle represents a human face with eye and mouth and projecting beyond the front end of the gate to en
e.ach series of rows of keys by whicb, when one or more openings. there being movable eyeballs and detachable gage the strikes, while a lever pivoted at its lower end to 
keys are manipulated to raise certain leyers from certain teeth, the latter connected with the eyeballs and with the inner end of the lower latch carries a pin which 
strings, the levers will be held in their upper position packages of merchandise, so that as a tooth is drawn the overhangs the inner end of the upper latch, the upper 

Rail way Appllallces. 
automatically untll other keys of the same series are eyeballs express paln and ret!ll'Il to their normal position end of the lever engaging a cross wire to lock tbe two 
pressed, when tile levers held raised will be automati- on the detschment of a package of merchandIse, t·he latches. 

C A R  C o U P  L I  N G. - Th omas Fales, cally released, and tbe levers last raised locked in elevated latter being drawn through the moutb opening. The ROLLER SKATE. -George T. Bond , To-Bridgeport, Cal. This invention relates to couplings of position. device Is designed to afford amusement to children while peka, Kansas. The skate, according to this improve-the pin and link type, which may be arranged to auto- M S C making a purcllase 
matically couple meeting cars, the uncoupling being EANS FOR OUNDING OMBS -'-Alfred ' ment, is made with a single roller, some six inches high 

Herrling, Jersey City, N. J. In musical instruments M UCILAGE BOTTLE. -Steph en O. TI'ps- or thereabout, and having a hub, wire spokes and a effected fn,m the side, so that the trainmen need not go 
between tbe cars. The drawhead has a throat above using combs to produce the desired tones, this Invention cott, PitIBburg, Kansas. This is a bottle designed to pneumatic tire. A supporting frame with Elde uprights, 
which is a slot provided with link-holding devices, while provides improved means for sounding the teeth of the dlscharl(e the mucilage in such a manner as to dispense braces and leg strap are designed to give efficient support 
movable on a vertical axis In a horizontal recess is an combs to produce soft and melodious tones and com- I with a brush, and may be employed to ap!lly the mu- to the leg and ankle of the skater, the improved skate 
arm with one end projccting into the throat to engage the pletely obviate the harsb, metallic sounds caused by piCk- 1 cilae;e with great nicety, either in a narrow line or a being adapted for general out-of-door use. 
top of the link, the other end of the arm extending out- 'ing the combs as heretofore. The instrument comprises I broad band. The body of the bottle is of rubber or FRUIT DRIER. - Arth u r  B. Shearer, 
wardly. The common link and pin coupling may be a comb. and reeds or like vibrators having felted or cush- similar material, and has a wedgellke tip to act as a sub- Arroyo Grande, Cal. According to this invention, a 
readily changed Into one of the Improved form, and cars ioned portions arranged to intermittently engage the stitute for a brush, wltll an ontlet for the passage of the main partIn 

t
' '

ded 
'
th d d 

d 
teeth of the comb, tbe vibrators being actuated by press- mucilage when the body is compreBSed. com en IS provi WI en oors an a 

provided with the old couplings may be used together track between for the tray cars, tbere being at one side 
with s\lch as have the improvement. ing on � key �hich open� a valve connected with an PHOTOGRAPHIC PLATE H OLDER. - of the track a condensing wall or partition cooled by a 

METALLIC TIE. - Joh n S. Mitehell, 
ope;;ng m the wmd�hest. 

S B J l Matthias Flammang, Newark, N. J., and Frank Moniot, water spray and a blast of cool air, while a fan forces 
Greensborough, Md. This tie comprises two casings, ANIFOLD ASH ALES OOK. - O lll New York City. This is a holder which enables the hot air from a heater or fnrnace across the track space 
connected by cro88ed binding rods and a clamp, each H. Murphy, New YOlk City. This book has a Ilexible operator to accurately adjust the screen relatively to the and its fruit laden cars against the condenser wall. A 
casing having an arched or hemispherical top with down- back with sti�ening strip engaged by side arms, which sensitive plate, according to the nature of the object to blower Is provided for withdrawing the air from tile dry
wardly extending Ilange embedded in the ground. Each ?pen � permit the entIre back to swmg downward for be photographed, and comprises a main frame adapted ing chamber and returning it to the furnace. The cars 
casing has in its upper surface a man hole through which ' mserting new leaves. The leaves are transversely per- to receive a negative auxiliary frame movable toward are provided with a borizontally turning rack adapted to 
it may be packed with earth, and in the center of its top forated near tbe middle, a sprin�. preBSed bar holdin.g and from the negative and having inclined slots, pins receive any desired number of fruit trays. 
Is a longitudinal receBS to receive a strip of hard rubber the leaves and a transfer sheet 10 place. The book IS sliding in the main frame engaging the slots of the BEDSTEAD J OINT. -Daniel D. C urtis, 
on which rests the base of the rail held in position by deslgned\to enable a salesman to quickly and conveniently ':::
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h�:; Sidney Center, N. Y. This is a bed rail fastener de

clamping plates. 
' write out a duplicate sales slip on a doubled-up leaf and 

the screen plate extend throu"h the frame
" 

to the out- signed to be very secure and without vertical or lateral remove it In separate parts from the book, making an � 
CONTROLLING CAR GATES FROM THE entry of each sale. side. motion, taking also the weight of the rail ,from the 

screws attsching the body of the fastener to the rail. ENGINE.-Seth A. Crone, New York City. According to 
this improvement one or two lines of pipe connect the plat
forms of the several cars of a train.with the main air reser
voir on the locomotive, wbere there is a valve uniler the 
control of the engineer, to enable him to control, by 
means of suitable devices, tile gates on each platform, 
opening those on one side while the others remain closed. 
Each of the /!'Btes may be readily opened and closed by 
an attendant on the car. The Improvement is designed 
to be especially advantageous on eleveted railroad trains, 
although it may be applied to all kinds of gates and 
doors. 

Eleetrleal. 

BICYCLE ELECTRIC LIGHT. - Francis E. 
Mae;ee, Brooklyn, N. Y. In a suitable casing, secured 
to the rear fork of a bicycle frame, according to this im
provement, is a generator whose armature is revolved by a 
band from a grooved wheel on the hub of the rear wheel 
of the bicycle, the device adding but very little to the 
wei�ht of the bicycle, and generating a light of normal 
candle power when the rider is going at only a moderate 
speed, the generator being connected to a lamp on the 
front fork. The connections and windings of the two 
armature sections are arranged In the same direction, 
and a simple mechanism is provided whereby the cur
rent may be cut off or governed to prevent Iluctuations 
or tile burning out of a lamp. 

ELECTRIC LAMP. -Th i s  is a fu rther in-
ventlOn of the same inventor providing a lamp for trav
eling vehicles that will produce a strong and brilliant 
li�ht, and in which the focus may be easily and quickly 
adjusted. It.comprises a metal casing witll iens iI. iIB for
ward end, a longitudinally adjustable rellector carrying 
an incandescent lamp socket, and means for effecting the 
adjustments and carrying tile curre"t to the lamp. All  
the metal parts are preferably made of aluminum. 

A NNU NCIATOR DROP. --W i l l iam S r h w ll.-
german, Yonkers, N. Y. This is a drop which, in its 
elevated or normal position, will not be discharged from 
its snpport when the annunciator is subjected to severe 
or constant jar or violent agitation, as in its elevated 
position tbe drop rests on the heads of the armatures 
and they form an effective lock. The armature is of the 
twin type, and so arranged as to automatically pass to 
locking engagement with the drop wben the latter is 
raised. When the magnet is energized, it attracIB the 
armatures to brin� them together and free the drop. 

Miseellalleous. 

GRAIN ELEVATOR. -James D. Ream 
and Moses Lewis, Broken Row, Neb. This invention 
provides a construction designed to relieve tbe buckets of 
surplus grain, and to permit of charging the casing with 
lurplUS grain without removing the latter from the cas
Ing. The elevator has the usual elevating buckets, and 
there are relief cilambers on opposite sides of the grain 
receiving compartment, each chamber having an inlet 
and an outlet gare to connect the interior of the cllamoors 
with the casing. The sprocket chains are of novel con-

W A S  H I N G MACHINE. - Jo!\eph La- NECK STRAP FOR H ORSES. -Reu ben It is preferably made of metal, and Ilas rear openings or 
chance, Little Falls, Minn. The body of this machine i� F. Newman, Manasquan, N. J. 1'his is a strap haviD� apertures and forward hooks to enter sockets in the 
in the form of an elongated suds box. within which are a portion to extend around the neck of a horse, with a head and foot boards, and the bottom of the body is 
rubbing �Iats extending over the sides, bottom and top, and leader or hitching strap extending therefrom, but 10- provided with two or more horizontal Ilanges, which 
at one side of thp. inlet opening is a baron which a wringer stead of tbe ordlnary ring and snap hook attachment, are preferably integral with the body and struck up 
may be fastened. The body is pivotaily supported on a there is a ring at one end of the neck portion, and the therefrom. 
rack or frame, to whicb are pivoted oppositely arranged connection b�tween tbe neck and hitching portion 
levers, arms of which engage opposite ends of the suds forms a stop for the movement of the ring in one direc
box and are connected with treadles, and by working the tion, while a spring stop limits the movement of the 
levers the body is rocked, moving the clothes in contact ring in the opposite direction, the hitching porllon being 
with the rubbin/! slats until the cleansing is effected. wholly separated from the ring. 

SPRING. -A l f' xander C. Bell, New Alex- M A KING ALUMINATE.-Dmitry A .  Pe-
andria, Pa. Tlli. is an improvement which may be char- niakoff, Huy, Belgium. This invention Is for a process 
acterlzed as a .. jolt receiver," and is applicable to bug- for producing alkaline alumlnates and chlorine by heat
gies, carriages. cars, am hulances, bicycles, beds, car and ing a snbstsnce containing alumina in the presence of an 
scllool seaIB, etc. 1'he invention comprises a support to alkaline sulphate and sulphuret, the sulphurous acid gas 
which the springs proper are held, while a lever having obtsined being mixed with oxygen and then brought In 
sliding connection with the support has rigid arms ex- contact with alkaline chloride, to produce chlorine and 
tending over the springs, link. connected with the lever alkaline sulphate. The whole proceBS is very simple, 
arms extending through the springs proper. The con- and has also been patented In many foreign conotries. 
struction obviates a solid center and furnishes a yielding 
spring bearing tit all points. 

PEN OR PENCIL H OLDER.-Ed ward G. 
Wickwire, Larned, Kansas. This is a holder adapted to 
be readily applied to any article of wearing apparel, with
out injury to the garment. It is made of a single piece 
flf spring wire bent to form an X-shank, a coi' 2t the 
upper end of each member and pins extending down
ward at the rear, tile wire being also bent at its lower 
ends into coils. The holder bas clampmg sections to 
hold the pen or pencil in npright position, and keepers 
are provided for the pins, rendering tbem safety pins. 

STAMPING OUT CARTONS, ETC. -Ar
thur Friedheim, Berlin, Germany. This invention pro
vides a device for making beveled edged photographiC 
monots and similar alticles, the bevel being made at the 
same time the cards are cut from the sheet. From a 
plate attached to a vertically moving plunger or die are 
pivotally suspended a number of knife holders, tbe knives 
being arranged diagonally so that tile cutters incline out
wardly, and cut the material Obliquely on the descent of 
the plunger. 

SASH H OLDER. -Charles H. Beer a nd 
Charles H. Beer. Jr. (the Charles Mannfactnring Com
pany, 317 East 125lh Street, New York City). This is a 
device for preventing the rattling of window sashes, and 
consists of a spring rod bent at its middle to form a 
transverse coil, Its terminals being adapted to engage the 
upper and lower sashes of a window, while the coil bears 
against a portion of the window frame. The device IS 
extremely simple and inexpensive, and operates to push 
the upper sasll outward against the outer bead of tbe 
window frame, pushing .. Iso the top rail of the Inner sash 
outward against the lower rail of tile top SllBh. 

DOOR SECURER AND KEY RING CHAIN. 
-George F. Bailey, Peabody, Mass. This is a simple 
device for readily locking a door in closed position or 
supporting a key ring chaln from a trousers button. An 
oval plate with elongated opening to hook onto a button 
has at one end a !lange adapted to engage the opening. of 

BICYCLE SKIRT. -J u l ius N. Lewinson, 
New York City. This is an Improvement in divided 
skirts and trousers combined, according to which the 
rear portion of the skirt Is so made that it may, for a 
portion of the distance from the waistband down, be 
readily opened, and when the opening is clOf!ed an apron 
will rover the skirt opening, so that the skirt at the 
back upper portion will have the appearance of an or
dinary walking skirt. 

AWNING.-Charles A. and Willialll E. 
Metzger, Rutland, Vt. This invention provides simple 
and inexpensive means for hanging an awning, the 
hanging devices not being removed when the awnlOg IS 
dlPconnected from its support. 'rhe devices do not de
tract from the appearance of the awning, and wben the 
latter is drawn up its folds do not interfere with the 
pulley throngh which the draw rope passes. The inven
tion also provides hangers especially adapted for attacb
ment to a rod used as a support for tile awning, the 
hangers being attachable at .. ny point on the rod and 
readily attached or removed. 

FISH NET LIFTING DEVICE. -Joh n W. 
Atwood, Malden, M8B8. This is a lifting machine for 
taking up nets, trawls, or set lines or ropes, and consists 
principally of a revoluble drum carryln� at Its periphery 
clamps adapted to engage tile net or line and release it 
after drawing it a suitable distance. Each clamp con
sists of an elastic block whose top is engaged by an ad
justable plate, while a movable block directly opposite is 
actuated by a lever pivoted on the drum. 'rhe drnm 
carrying shaft is revolved by an engine or other motor, 
and a revolving brush removes the line or net from the 
clamps as soon as tlley open. 

PLUMB SUPPORT. -Juhn H. Weir, New 
York City. This i s  a device for the use o f  masons, car· 
penters, etc , to permit of quickly lowering the bob 
without Imparting to it a swinging motion. Within a 
SUItable casing apapted to be held in one hand, and hav
Ing at its lower end a lug to which one end of the cord 
Is attached, are two outwardly springing arms haviug 

FOLDING C OT. - D a vid T. H f'l p rin, 
New York City. This is a cot which folds, not  only in 
the direction of its side •• but also in the direction of its 
ends, by wllich it may be made to occupy a small space 
in storing it, but may be readily brougllt fully out into 
rigid position as a cot. The frame consists of side bars 
having a Ilinge connection, and with socket. at their 
outer extremities, the legs being pivQtally attached to the 
socket portions, while cross bars have heads arranged to 
enter the sockets and engage witll tile legs, the bed sec· 
tion being attached to the cross bars and sections of the 
side bars, the bed being cut away opposite the sockets. 

NON - REFILLABLE BOTTLE. - Dolph 
Edwards, Sanford, Fla. To provide a bottle whicb 
cannot be relllled witllout partially destroying it, accord
ing to this invention, the neck of the bottle is made with 
an internal circnmferential groove, to wllich leads a per· 
foration from the exterior. The neck is long enough 
to receive a lower sealing plug. and an upper securing 
ping, the latter having a groove coinciding witll tile in
ternal groove of tile neck and permitting of the insertion 
of a key of wire or other suitable material in tile coinci
dent grooves to lock the securing plug in plAce. By 
forcing the wire entirely in, so that it cannot be with· 
drawn, tile contents of the bottle cannot be obtained 
without brt"aking off the neck at a circularly grooved 
portion between tbe two plugs, although, by leaving the 
key with a protruding portion, it may be withdrawn 
and the sealing plug removed, allowing tlle bottle to be 
used as an ordinary bottle. 

. 

Deslglls. 

LADY 'S C OLLAR. -David Kisch,  New 
York City. This design is for a collar open at tbe back, 
and with two opposite side portions Ilaving angnlar front 
points and an intermediate piece with downwardly ex
tending angular lower edge. 

SOAP DISH OR H OLDER. -Ed ward L. 
Snyder, Brooklyn, N .  Y. ThIS dish bas a top wllicll 
slopes downward from its margin to a central opening, 
communicating with an eularged space below, there be
ing an end opening In the body of the dish to this 
�pace. 

PICTURE FRAME. -Alfred J. Ripley, 
Long Branch, N. J. This IS a frame made with a sur
face representing cloth dccorated with playing cards and 
chlpa, and having also a depression simulating a .. kitty " 
opening. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of th� patentee. title of invention, and date 
of this paper. 
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1ne cil,a.rge lM jn.3ertinn undet' thou i&ea4 "  ()ru Doil4f' a Lint 
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ti.ltmm.[J m'Wl be. Tt.ceiVt.d at publication o]fke a.a &If'iV al 

Thursciall mornino [0 apt>MT tn £M ;oilo'Wino wuif, "rut. 

Marine Iron Works. Cblcago. Catalogue free. 

For mlnlng englne8. J. S. Mundy. Newark. N. J. 
." U. S." metal pOli8b. Indlanapoll8. Sample8 free. 
Presses & Dies. Ferracuf.p ltach .  ( :0., 8n<l�eton. �. J .  
Yankee Notions. Waterbury Button Co . •  Waterb'y. L't. 
Wcll Dri ll Prospecting Macb ·y. Looml8 Co .• Tlmn. O. 
Handle & Spoke Mcby. Ober IAtbe Co •• Cb8jl11n Falls.O. 
Have vour patented macblnery made by C. J. Pran-

kard, Troy, N. Y. 
Screw machines. milling machines, snd dr'il presses. 

Tbe Garvin Macb. Co . •  Spring & Varlck Sts •• New York. 
Concrete Houses - cheaper than brick. superior to 

stone. O f  Ransome." 757 Monadnock Block, Cbt�o. 
Machinery manufacturer8. attention I Concrete and 

mortar mixtna mills. Exclusive rigbts for sale. It Ran-
80me." 757 Monadnock. Cblcago. 

The celebrated " Homsby-A kroyd .. Patent Safety 011 
EOlZine 18 built by tbe Oe La \' ergne RefrtjEerating Ms
chlOe Company . Foot of Ea8t 138th Street. New York. 

Tbe best book for electricians and beginners In elec
tricity Is .. Experimental Science," by Geo. M. Hopkins. 
By mal l . $4 Munn & Co., publl8bers. 381 Broadway. N. Y. 

Machine Sbop Arltbmetic Ilives ju.t tbe Information 
a mecbanic need. and 

I
n sucb plain lanlluoge that any 

a}: .,rentice can understand tt. flOc. postpatd. 2c. stamps 
taken. Practical Pub. Co., 72 Maple Av .• E. Orange. N. J .  

tr Send for new and complete catalogue of Sclentlftc 
and other Book8 for 8ale by Muon & Co .•  381 Broadway. 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 

N a ln e "  a , , "  .-\ .. .. .. "." must accompany all letters or no attention will be paid thereto. Tliis is for ow infonnation alld not for publication. 
lC e . ... r " " .· .... to former articles or answers should 

give date of paper and pa�e or number of question. 
' " q u i r i ., .  not an8wered m reasonable time 8hould 

be repeated : correspondents will bear In mlnd that some an8wers require not a little research. and. though we endeavor to reply to all eitber by lette; or in this department. each muot take his turn. 
n u J' e r .. wisbmg to purchase any article not advertised in Our columns will be furnished with addresees of houses manufacturing or carrying the same . 

S p c (� i a l  " � I' i l t e ll I ll fu l'llI u t i o ll on matters of personal rather than general interest cannot be expected without remnoeration. 
Sci c ll U U c  A lll t' r i t' u ll S I 1 '. I. I � 'lI e l i t .  referred to may be had at the omce. Pnce to cents eacb. 
n o o k "  referred to promptly supplied on receipt 01 price. 
lU I " " ,. a l .  sent for examination should be distinctly marked or labeled. 

(7052) D. L. S. says : III SCIENTIFIC 
AIIERICAN of October 3t. 1896. Notes and Querie8 
column. question No. 7002. Please tell me wbat gold 
size i8 and bow made. or where it can be obtained. How 
is good sizing made ? A. 1. (Oil size.) Dryingor boiled 
oil thickened with yellow ocher or calcined red ocher. 
and carefully reduced to tbe utmost.8moothneBS by grind
ing. It is thinned with 011 of turpentine. Improves by 
age. Used for oil gilding. 2. (Water size.) Parcbment 
or iRinl1:iass 8ize mixed with finely ground yellow ocher. 
Used in burnished or distemper gilding. 8. Place bOiled 
oil In a stone pot and place on a gentle fire, and allow 
tbe heat to rise almost to the point of ignition. then set 
fire to it. and let it burn until it is thick. tben put on th .. 
cover to extinguish the fiames. Strain through silk and 
thin with turpentine. 

(7053) L. J. H. says : Please give t h rough 
the columns of the SCIENTIFIC AMERICAN a formula lor 
making a cement to hold two pieces of glass together. A .  
The Pharmacist recommend8 the following as a proved 
recipe : Take 1 ounce of RUBSian isinglass, cut It in small 
pieces. and bruise well. in order to separate tbe fibers ; 
then add 6 ounces of warm water. and leave it in a warm 
place that the isinglass may dissolve. which will require 
from 34 to 48 hours. Evaporate thi8 to about 3 ounces. 
Next ditlilolve )-2 ounce mastic In 4 ounces of alcohol. and 
when this IS ready. transfer the isinglass from the evap· 
orating dish to a tin can (an empty ether can will be 
found convenient), heat both solutiun8. and add the mas· 
tic solutIOn to the isinglass in smail quantities at a time. 
shaking the can violently after each addition. Wbile 
still hot strain the liquid throul1;h mu.lin cloth and put 
up in � ounce bottles. 'fbis cement is very valuable. 
and articles. such as mortars. graduates, etc . •  mended by 
it have been in use for years. 

IN DEX OF INVENTIONS 
P o r  .... b l e b  LeUer. Paten t o f  ' b e  

United 8Ia'e. ,vere Granted 

December I, 1898, 
A N D  E&CH BEA RING ' .. H&' .. D&TE. 
[See note at end of list aboot cople. of tbe.e patents.] 

1�����:�.:'r
u
��0�!��D���

l
ft\'!tt�r�

e
l: Vi: Eiier� 

572.460 mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.198 
Adverti8iDl� devlce • .T. A. Kennel . . . . . . . . . . . . . . . . . . .  572.262 Air compressor. J. H. Reynolds • . . . . . . . . . . . . . . . . . . . .  572.372 Air compre880r� Fr. H. Roberts . • . . . . . . . . . . . . . . . . . . . .  572,314 
1::;il;'!'£��';,"t��t�.I?ttIjjZ·w�; S.m.I�.� : : : : : : : : : : :  ��:� 
Annunciator drop, W. Scbwagerman . . . . . . . . . . . . . .  572,378 Anode .tor e lectrolytic processes, H. Y. Castner . .  672.472 
Au�er. earth, Rennett & Hill . . . . . . . . . . . . . . . . . . . . . . .  572.325 
Awnlnll, C. A. /I; W. E. M .. tzger . • . . . . . . . . . . . . . . . . . . .  572,484 
Awnlnl< Hxture. F. A. Wagner . . . . . . . . . . . . . . . . . . . . . .  572,461 Axle l ubricator, J. Relcbenbach . . . . . . . . . . . . . . . . . . . .  572.276 Axle 8keln. Grabam /I; Colwell . . . . . . . . . . . . . . . . . . . . . .  572.161 Axles. etc .. from iron or steel. apparatu. for manufacturlnll, T. Hlllgln8 . . . . . . . . . . . . . . . . . . . . . .  572.204 Bag. See Paper blllt. 
�:m�;�:ft�&. �lt�8��.���

n
: : : :

.
: : : : : : : : : : : : : : : : : :  gri:gg lIattery cell or box. electric. J. M. Molrat . . . . . . . . . .  572.438 

Bati�r,:��'!t��.� .��?����. ��� .�����.I�.���,. �., 672,363 

cJeitut i f ic jmtrieau. 449 
Bearlnll. bal l, H. A. Stepben8 . . . . . . . . . . . . . . . . . . . . . . .  572,385 1 Gas apparatus. dllrerentlal lndlcator tor. R. Nur- I Signal. See Block .Igna! . Railway 811lnal. Switch Bed. 8prinl<. G. Bacon . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  572.147 rl8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.300 8lgnal. . 
Bedstead jOint. D. D. Curt

I
8 . . . . . . . . . . . . . . . . . . . . . . . . . 572,112 . Gas l<enerator. acetylene. W. P. & H. D. Hill . . . . . .  572.113 Slgnal l'Ie8su�e head. automatic. J. H. Wln.Dear .. 572.496 

B:��::�g·, �:�:�i�cl!":�rk·preii.;"iiig; 
. 
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572.253 1  GB8c���.tt. C��&gg���. �� .����.':'.�� .f�� .I�.��
d
�.�-. 572.lot ��:�:: roil�r. (G�l! ii;'ii<i· . . ::: .. ::: . .  ::.:: .::. : .:.: .. ��.�: gri:� 

Inll, and 8el llnll. H. & B. I>raller . . . . . . . . . . . . . . . .  572.2(11 Ga8 producer. J. [). S .. lndell . . . . . . . . . . . . . . . . . . . . . . . •  a72.IS4 �klrt. bicycle. J. N. Lewln80n . . . . .  : . . . . . . . . . . . . . • . •  572,429 Bell clamp. bicycle. E. D. Rock .. ell . . . . . . . . . . . . . . . . .  512.450 Ga8e8; apparatu8 for treatinll lire. J. Patterson . . .  572.177 Slide and lake and conveyer tberetor, artilicial. C. lIell clamp. bicycle, � •. A. Scranton . . . . . . . . . . . . . . . . .  a72.379 '1 Ga8e8 evolved III fumace8. blower for treating. I A. Idler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S72.426 Bell. electric 8111nal . C. E. Scribner . . . . . . . . . . . . . . . .  572.220 J. Patterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
.
. . . . . . .  572.178 . Sno .. lIuard. M. Clason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.332 

Bendit . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5'l"l,098 for treating ftre. J. P.tl er80n . . . . . . . . . . . . . . . . . . .  572.176 G. Otter.ten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.213 Belt lIearlnll. device for throwing out of gear, L. Gases evolved In steam bolle .. , etc . •  apparatus I Snow or dIrt collectlnll and dumplnll macblne. C. 

R:���l:·b%kt ct.°{\\'��;;;;,eitiii�: : : : : : : : : : : : : : : : : : : : : gri:� , Gat:':OI�"3 lI�re�1I91late. �'arm Ilate. Fluid con-
. ��fd'!lJg;V.�?����e�iu�I�·U��C;r�';.�·moiid· : :  : :: g�:� Bicycle bandle. J .  C. Splellel .  . . . . . . . . . . . . . . . . . . . . . . .  572.226 Gate, A. UavI80u . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.475 ' Speakinl< tube. H. W. Libbey . . . . . . . . . . . . . . . . . . . . . . . .  1>72,261 

B:���:: ����r��I� w.eir��:::::o�:.�· .����t�?2�l'6a: gri:r:l �:�:.�,: r.;o�t:,nO�:j:;M: ProciOr: : : : : : : : : : : : : : : : : : : :  ��:� : �g��
t
��i�gfnV.1.1��8�hf[te'::�!��·. � .. � •. ����: �:� Bicycle 8addle. J. A. Maloney . . . . . . . . . . . . . . . . . . . . . . .  a72.432 Gear cutting mach ine. '1'. J. Llndaay . . . . . . . . . . . . . . .  572.arr I Sprink ler. See Water sprinkler. Blc}:cle .poke nipple>. macb lne for finlsblng. C.  Generator. S .. e Ga8 generator. \ Stacker. L. L. Bisbee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  S72.151 

BICyCI�<:.���·lia· iiitiiciimeiii:r.i: .x.: iii';k.: : : : : : : :  gri:WJ ��'rt'rg�d��:J.nw: �Il� •. &l.�����: : : : : : : : : : : : : : : : : : : : :  g�:� ���rn�r .:;��':,rn:�E�;lG�::n��i(i.":: ·::::::572.293. g�� Bicycles, 811dlng .addle support for. O. Peterson 572.273 Grain elevator, Ream & Low
I
8 . . . . . . . . . . • . . . . . . . . . . .  572.448 Stapl ing m�cbllle. J. A. Keyes . . . . . . . . . . . . . . . . . . . . . . . 572.316 BI8�lJ':�� J�I.������ •. �.������� .���. ���i.��:.� :!:: S72.193 3�ri3ln�U�& �: r: :¥�

I
S�s"itii-iev;'iii: : : : : : : : : : : :  gri:f: �l:�I�b!,'l::!��r�c!e:.,���.:::::::::::.:'. :.:::::::.: �g:: Bitt, fldlnll or mooring, .1. R. Andrew8 . . . . . . . . . . . .  572.3111 (Jun 8lgbt, A. E. Veon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.494 Stopper lock, \). F. Grabam . . . . . . . . . . . . . . . . . . • . • • . . . .  �72.t60 Block sillnal. B. B. MOfllan . . . . . . . . . . . . . . . . . . . . . . . . . .  572.267 Gun8. mean8 for amxlnll slde arms to. P. MaU8er 572.266 Stove or ranlle, cool<lnll, J. H. Mallee . . • . . . . • . . . . • . .  572.266 BOdAel�t:r.. �.��. s�rl.�� . .  ��.�����: . �.���.I��?: . .  �: .�: 572,007 GU'l!j.::'':.��� .t�.I����. ���.� .���. ������ .• ��.r.��� •. �'.�: 572,� ���::!�� ·r���et.·o�e:���r ·foi-· cook"n�: ·ii: ·  i:: 572.381 

Boller. lSee Steam boiler. Water tube boiler. Ham mock. W. Hlne8 . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  572.424 Evere8t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,199 Boller furnace. U. D. Flemm lnll . . . . . . . . . . . . . . . . . . . .  572,417 Harvester. corn, W. H. Grlly . . . . . . . . . . . . . . . . . . . . . . . .  572.110 IStralUer. tea. R. S. Hamilton . . . . . . . . . . . . . . . . . . . . . . . .  572,482 
BO

I:;-l�ft:���.
f
'l': f��b'li"n:gg. �?���!���. ��P�

l
Y 572,171 Im8 fr�������: �.;.!?c��

d .. tiijportlii,i; .f.>: ·c: · War� 57'�.nl ����1�1 'W:..�t!.\'t
8
ri� .. wytc�.oBSR&ii;,:a;: ;.wiicii: · · ·  

572,139 
Rg��.l'It:.

e
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i
��.���:-;:: : : : : : : : : : : : : : : : : : : : : : :  : : �g:l� Ha�nf�rk; 0: Ii: i:ewi.: : .  : : : : : . .  : : : : : : :  : : :.:::::::::.: :  m:� �:it�� �:o':tlr:t����cit;,� R: ��Y'����';:� .::::::. :� �ri� Bottle. J. Paulu8 . • . . . . . . . . . . . . . . . • • • • • • • • . . . . • . . . . . . .  572.179 Beater. See Electric heater. Feed water heater. �wltcbboard8. needle plUIl te8t system for multi-

Bgm:·fi�et�;.r1·J.�.
b
���Sait·.: : : : : : : : : : : : : : : : : : : : :  &g:� l�r�i1��o�n<>JJ:::."p�g�I�l'ador����g:ii·&cleav·.;� 572,11XJ Sy.r�:e�i.EQ.S:;��::::::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : gg:1: 

Bott le. non-reftllable. Hill /I; Van Winkle . • . . • • . . . .  572.302 land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . .  572.468 Table. See Combination table. Extension table. Bottle. non-reftl lable . F. P. Slvlter • . . . • . . . • . . . • . . . . 672,456 HOOk. See liate or door hook. 'rap. 8ectlonal ex1.an810n. B. W. Prentice . . . . . . . . . .  572.445 
C3it!:'aIW:-���I��e. Js. t. �;'':r.�: : : : : : : : : : : : : : : : : :  gg:fill Ig��:t:":�:�T� I}�� 'o��\�O�dj,eei · calii. · on; 572.256 �:r:p'i.'o��I�Trc":lt�tt ·Jll����I��e.a:. �����.���:::::.: gg:� Brace. See Chair brace. P. M. Pramer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,125 Telephone:excbanlle sY8tem. C. E. Scribner . . . . . . .  572.221 
��:�'!:.ngS'::'i!����\eAbr:Ii:.?188 • . . . . . • . . • . . • . . . . . . . . . .  572.357 HU':n':.�:c�

.
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d
.����. �.�r �.��I�.I� .�1.�

8: .� •
. 
���� 572,� Tel�g����. ��.����er8 •. ��rpI�� ���. �: ��: . .  

F
�n:I.��� 572.1� Brake actuatlnll device. E. S. Hall . • . . . . . . . . . . . . • . . .  572.255 Ice freezlnll can. J. C. Windle . . . . . . . . . . . . . . . . . . . . . . 572,234 Telepbone switchboard apparatu8. SCribner & Me-Brick kiln. J. T. Cullens . . . . . . . . . . • • . . . . . . . . . . . . . . . • •  572.474 Indicator. See Clock winding Indicator. !ltatiIJn Berty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 572,223 

Brldlle oat�J F. M. Smith . . . . . . . . • . . . • . . . . . • . . . . . . . . . .  572.31l! Indicator. 'l'elepbone swltchboard8, cord 8witcb for. C. E. Brusb. F • .N. Look . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57'l,347 Ink8tand. barometer. J. R. Handy • . . . . . . . . . . . . . . . .  572,4!I3 1 St'ribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  572,219 Bru8h. liquld blacklDII. L. M. Whl.enb .. nt • . . . . . . . .  572.462 Insulated electric conductor. W. R. Patterson . . . .  572.215 'l'elepbone tran8mltter. L. \). Appleman . . . . . . . . • . .  572,188 Brusb or cleaner. r,ltary, J. W. Starrltt . . . . . . . • . . . .  572.459 In8nlated�nt fur IIl1bt Hxlure8, W. McElroy . . . .  572,124 I Telepbone transmi tter. F. A. Ray . . . . . . . . . . . . . . . . . .  572.182 
g�!�� c.bru;,���r:':':�� ��'. � •. �: .�.����:: : : : :  ��:ill i�nt.se3ee B�����ad joint. In8ulated joint. Tb":�W:;'�b���. a�� G'l'b�:�e 

. . .  �������.�' . .  �����I.� 572.341 Burled alive. apparatus for savinll people. M. Journal hearl"l!. C. H. Woollworth . . . . . . . . . . . . . . . . .  572.236 ThIll couvllnll. '1'. A. Watrous . . . . . . . . . . . . . . . . . . . . . . . 572.141 
cabfe�:�c��r·co·nveyinii and · ,itiiripiiiii rock; etc·.; 572.119 i':ryb�'i.';3.

e
i:����\':.��';t. 1i.����:r.,�

n
.�: : : : : : : : :  g�:� �:�:'. �ic���.mJ'.rg��liiiairii .. . :::: .::::: .:::::.::: .. : .:: gri:= 

C. H. Locber . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.491 KIln. See Brick ki ln. · I Tire cleaner. bicycle. W. H. Clark . . . . . . . . . . . . . . . . . . . 572,355 g:�� PGe� I�;' tre:\��ii: · · · · · . • • • • • • . • . . • . . . • . . . . .  572.509 t:::.��r'p �i..�G¥.:�:��.� : : : : : : : : : : : : : : : : : : : : : : : : : : : : I Tlr'i.�l��t�c���. �?r. ���.���.
t
.I�:. ������ . .  � . .  ��.I.� 572.159 Can cover. G. E. Burnham . . . . . . .  • . • • . . .  . • • • •  . • • . • . • Lamp. H. B. Moran. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 'I'obacco cuttlnll machine, G. Bentley . . . . . . . . . . . . .  572.149 

Can beadlnll macblne. R. D. Hnme. . . . . . . . . . . . . . . . .  Lamp. electriC. F .  E .  MllItee. . . .  . . . . .  . . . . . . . . . . . . . . .  1'obacco pipe, J .  Ander880n . . . . . . . . . . . . . . . . . . . . . . . . . . 572.240 
g:¥:':PI�it�J��bAiiiler:::::::: ·::::::::::::::::: t::::���:[: :e;;rl��I.IW'';';iiier: : : : : : : : : : : : : : : : : : : : :  �g�;n�::':��:i���: 3egire,��.

w
:.I�.;iiaiZ: : : :  : : :  : : : :  �g;1W 

f:: ��gn��; �: :�r.:: : : : :  : : : : : : : : : : : :  : : : : : : : : : : : : : : : La�a""::r���.t.�� •. . .  ��c����.���� . .  �I.������: . . .  � .. 572.421 ��rC:;'·otdeI!,()K.mt::be: : : : : : : : : : : : : : :  : : : : : : :  :572:421: gri:l:l 
g:� �����;a..om���?ii·:i!ctiiimm: : : : : : : : : : : · : : :  ���;,��t::;s:n.t.J���o .. ; . .  : : : . :  : : : : : : : : : : : : : : : : : : :  ���:� . ��:�: �i!1kl�g �P��;..'r��·aiiioiriaiic:ii: i'..:. Leach g�:� 
Car fender. H. A. Web8ter . . . . . . .  . . . . . . • . . . . .  . . . . . . .  Leatber .nlpplnjl macb lne. Co A.  Bonney . . . . . . . . .  672,352 1 Traction motor. H. N.  ttevelle et al . . . . . . . . . . . . . . . . .  572.371 Car fender. J. A. G. O. Wolter8. . . . . . . . . . . . . . . . . . . . .  Life pl·e8erver. 'I'. Gtlrdon • . . . . . . . . . . . . . . . • . . . . . . . . . .  �72.IOO I Tree bOi M. H. Stepbens . . . . . . . . • . . . • . . . • . . . • . . . . . . .  572.1a3 
2:�. �,,"n'!l'�a. 
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t
::;Cl<. ��:r..��·rs .�et�t�';."f!IBiirnii;.ii .. :::::::: .:::::::::::. gri:� Car beatlul< apparatus. E. E. Gold . . . . . . . . . . . . . . . . . . 572.254 Lock wedge, W. IV. t;rawford . . . . . . .  . . . . . . . .  . . . . . . . •  Truck, V .  Chartener . . . . . . . . . . . . . . . . . . . . • • . . . • . . . • • . . .  572.101. Car 8topper for drawbridges. automatic. P. C. I .ocomotlve crane. O. Crosby . . . . . . . . . . . . . . . . . . . . . . .  TlUck. ware bouse. M .  J .  Cunnlngbam • • . . . • • . • • • • . .  572.411 

Floeter • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.2b2 Loom. CU8caden /I; Pole8z . . . . . . . . . . . . . . . . . . . . . . . . . . .  Tube. See Speakmg tube. 
Car�.sI:��� �e

�I����� �.���?� .���. ��r���. �.�I.I.���: 572.313 ��. '::<:'fil�l���.r 2� la'\,�� �uGw.,t.:'r��: : : : : : : : : : : : : :  ��grn��:���!iu����\iipinii ii"'; ·C: ·0: Freei":::: 572 35 
Carbon sbeet bolder for manlfoldlnll books or Loom picker 8taff 8trap, J. F. & C. G. Warren . . . . .  Twine or cord makinll machine. G .  Florence . . . . .  

cargac�it�r.Stie���V.·;Csiiiparicli·.: : : : : : : : : . : : . : : : :  �ri:iM Lo°8t':VI�����.� . ��� . ��.���.���� . .  ��� . .  ����: . �: 572,245 r.�g::m:�: ::::g�:�:: �: 1': ti��Ir'!:: : : : : : : : : : : : : : :  Cardin II engine feedlnll apparatus. A.  Borlo •. . . . .  572.lli3 Lubricator. See Axle lubricator. Typewrttlnll macb ine. U. F. Mayer • • • • • . . . • • • . • . . . . .  Carrier. See Ca8b carrier. EgII carrier. Lumber drier, H. J .  Morton . . . . . . . . . . . . . . . . . . . . . . . . .  572.210 Vacuum pan. J. Smltb . . . . . . . . . . . . . . . . • • • . • • • • . . . . . • . .  Cartrtdge boldlllil cliP. temporary. T. C .  Jobn80n 572.381 Magnetic from non-magnetic oobstance8. me- Valve. E. L. Rowe . . . . . . . . . . . . . . . . . . . . . . . • • • . • . . . . . . .  572.451 
g:�. ca�re��'b�ilJ.06��.��: . . . . . . . . . . . . . . . . . . . . . .  572.407 Ma:�:ll�s:��;a����S���h�mtit�:�: : : : : : : :  : : : : : �ri;f7g I ;::�:: ���"ef������:t A���:'.'i.�����::::::::::::::: gg:= 
g:�!.7ru':a{O,:;!�

b
.;I�!�� .ej�·M":[:;e�: .�: .��.���: : : :  �:m MaIM��r�:.��. ��� . �.�I".����.� . ��.��� • .  � •. �: 572.315 �:���i:.

a
�
e
�lotE����ft':.Y:�� : : : : : : : : : : : : : : : : : : : : : : :  gg:� Cbalr. See Nur8ery chair. Reclining cbalr. Matcb oafe. P. & G. Blecb8cbmldt . . . . • . • . • • . . . . . . .  572.100 Veblcle runnlnll llear. B. F. Haldeman . . . . . . . . • . . . .  572.481 CbB". W. H. Davy . . . . . • . . . . . . .  , • . . • . . . . • . . . . . . . • . . . .  672.001 Maze. P. G. W IIII .. ms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.142 1 Ventilating apparatus fvr veblcle •• etc .• E. 1'. Cbalr brace. J. Cooper . . . . . . . . . . . • . . . • • • • • • . . • . . . . . . . .  672,409 Metal lurgical furnace and proce.8. A. Wron8kl . . .  572.a93 Phelp8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.444 

Cbee8e pre88, L. Sigmund . . . . . . . • . . • . . . . . . . . . . . . . . . . .  572.455 Mpter. J. H. Dixon . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • .  572,414 Ve88e18, apparatu8 for ral81ng sunken. A. li. Mld-Cburn. J. A. A8ber . . . . . . . . . . . . . . . . . . • • . . • . . . . • . . . . . • •  572.U6 Mill. See Grlndlnll mill. ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • •  572. 
g��ill�':,'J!\� ���f:e; w: ·ii: i.iey: : : : : : : : : : : : : :  �a:1ro �gr�� .. n�':::'1i����o�·�o���n . . . . . . • • . . . . . . • . . • . . . .  572,278 ;�I�u,he

e
t���:l'!{�%�:o����.���: : : : : : : : : : : : : : · : : : : : : :  m: 

g::� ��y�rJ���C�!t.t.��: .I:: . ?:. �.�:��::::::::::::: �ri� tt:::�1 \�����::�,t ��b��:!:I��.u�rg;'ii: : : :  : : : �g:� ;:g�r.
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l
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g::�:t�: :::;g:�:: ,r.f.IIror::ci<::: : : : : : : : : : : :  : : : :  �g:br.g ::t
8
lf!lI�lla�:���e�j.

B
�����3�: : : : : : : : : : : : : : : : : :  572.287 . ����n��aec���·:.·p�rl!r���:: : : : :::: : : : : : : : : : :  gri:� 

8l����t��a��\r�ia�:· Ricbards . . . . . . . . . . . . . . . . .  57:1,375 ���:fr�p��a'l:-��.JK:\�·e'?:;,.8��:: : : : : : : : : : :  : : : : : : : : : :  �:�� :�ft�fl:�,�·. ��"1'f.ff��er:::::: :::::::::::::: gri:m Cla8p. See Dre88 8hleld clasp. Nut lock. J. P. Van Oerveer. . . . . . . . . . . . . . . . . . . . . . . . .  Water tube boiler. C .  Ed�erton . . . . . . . . . . . . . . . . . . . . .. 572.476 
g��k�"e��:�, l"l:tkl:'�lie. : : : :  ::: . :::::::: : : : : : : : g�:::����0c'Ji:e����I.� •. � •. �:_���: : : : :  :672,128 ·io ;:��'lr���ff�'b�'ffi��!��: .�:. � •. � .. ��.��.�.::::: . .  :: &ri:� 
8lg�:

. ;r����r�:WCa�r �:t�g�::;:: : : : : : : : : : : : : : : �!�io���J�:s':;:1k.f�;lo�: .�: �J����: :  : : : :  : : : : : : :  we��!�f.a�d.�l����. �.�������.�'. ���?�.��I.� •. �: . :.: 572.504 81��g: ��igtlg�: �: td::�:��::::::::::::: : : : : : : : Panva�'i.��a�:rn. Dust pan. Evaporating pan. �tr:�I�r::iJm�tl�l�oii� Haii"::::::::::::::::::::: gri:m Cuck boxes and frame tberefor. cover lor 8tOP, Pan flfter. AndrU8 & Newton . . • . • • • • . . . • . . . . . . . . . .  572. Wlndln" macblne. A. B. Morse . . . . . . . . . . • . . . . . . . . . • .  572.809 
CoC�·C�I���a}'.n.r: ·MCCO;'::. : : : : : : : : : : . : : : : : : : : : : : :  �g:m �:g:� �:�t�; r: &a�!l>:eoomli: : : : : : : : : : : : : : : : : : : : : : :  �� �:�: �?re'i���r.Jw�·I�ii�::.�w::: :::::::::::: : : : : : : : :  �:� Comn. M. Karnlckl . . . • . . . . . . . . . . . . • • • • . . . . . . . • . . . . . . .  572.118 Paper feeding machine. Brig ... & Philpott . . • . . . . .  572. Wrench, R. M. Carroll . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  572.IUI Coller. Meats & Eaton . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . .  572.433 Paper bolder and cutterbJ .  S.IAydelott. . . . . . . . . . . .  WrenCh. M. Wenger . . . . . . . . . . . . • . . . . • • . • • • . • . . 67'J.I85. 572.188 
ggll'ar �����f.1;������

u
J: i. SA:�"o"n: : : : : : : : : : : ��:� �:ft: ��J?:t'ri�°.1}:�b�e. F �::.

t
�I��:rd,j::::::: :::: Color exhIbiting device. Intercbanlleable. J. E. Pavln!! roller. F. E. Pulrer . . . . . . . . . . . . . . . . . . . . . . . . • . .  5n,447 Patton, Jr . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  572.216 PenCil. Cummlnll8 & MU8son . . . . . . . . . . . . . . . . . . . . . . . .  572.105 DESIGNS. Combluatlun table. C. W b ltford . . . . . • . . . . . . . . . . . . . .  572.391 Penci l claar cutting attacbment, lead. M. Scbott . 572,4b2 

f:�':���.!'s�rJ. ��c;:,i.��: .�: �:. ����. : : : : : : : : : : : : : : : �g::� pet���'i.�:!'r�gl�:,smt�rttr�U�bf���������n�a�n;: Advertl.lnll stand. M. Blumentbal. . . . . . . . . . • • • • . . . .  26.370 
Co II b IJI ft 

I 
F Gut It 572 342 h t E C It I 572.499 Balance welllbt, L. J. Brown . . . . . . . . . . . . . . . . . . . . • . • . . .  26.!!b7 

cof.'7';fu�:.eb. �. ��h�:'nn. �I.�, . . .  : . . . .  ; � . .  ��: : : : : :  572:422 Pbo:��a
oph lc·ft:J'er�l'� C·: Mercer·:::::::·:::::::::: 572.173 B:cycle �orkdyndT' tblml'I.�,f�. �. �. MelJlnk . . . . . . .• �.� 

Cotton Ilin Bud .. 001 burrlnl< macblne H W Photollrapby manufacture of minerai colors for Bo'ilfee8tt�e�. 'b�W.'Be.n· . . . .  � . � . �.�: : : : : : : : : : : : : : :  26119 LIbbey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . •  : • . . .  : 572.263 ceram lc1 G. J. Atkln8 . . . . . . . . • . • . . . . . . . . . . . . . . . . . .  57'l.C95 carr.;t button 8talr R H Warren :16 se3 Cotton plcklnll macblne W A Turner 572 493 Plano jl('da K Schulze 572 316 Col ar. horse. '- . Aile' n .· . . • .  
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. 26 .. 0<2 COlton staple. etc . • conveyer ior treatiiig; ·,e ·R: 
. . Pin. See Crank pin . 

. . . . . . . . . . . . . . . . . . . . . . .  . • . . . .  . .. � 
Morton . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,492 Pin fastenln". C. A. Worrall . . . . . . . . . . . . . . . . • • • • . . . . • 572.W ����':,'"i. l��k�· t?·a�����:: : : : : : : : : :: : ::::: ·::::. : ::::::.: ��i� 

&':J''::I�rri. &�eB�:II���I.I��: . .  ��I�� �U��I��: . . . . .  572, �g:·cu��:r�[:,����?���erber • . . . . . . . . . . . . . . • • . . . .  572.203 Fencp. post . W. H. Tbomas . . • . . . . . . • . . . . . . . . . . . . . . . . . .  26 • .lGl 
C t t I II d I J J H 1'1 I t f Ii F H 572 114 Fire b08e nozzle. Kelly ", Olson . . . . . . . . • • • • • . . . • • . . . .  26.358 C��::. �gr'e:fI. ��ke�t. �.� •. . : . .  : . . .  ��: : : : : : : : : : : :  PI��\';'� ��

r
..?�Uldy�:':n;.cJi ln�

oG�k: pi.i·ci .. :::: .::: 572:443 Fireplace front. M. 1. Coben . . . . . . . . • . . . . . • . • • . . . . . . . .  26,367 
Curt.ln pole. W. Hodo80n . . . . . . . . . . • • . . . . . . . . . .  , . . .  Platform. See HolstlnR Bnd dumping platform. ���'l.�';.e:,:��:et �.: �: �'::t�·::.: .:: ::::.: .::.: .::. :.::.:: �� Curtain rlnll. M. L. Mun80n . . . . . . . . .  :. . . . . .  . . . . . . . . .  Plug. D. L. McCorkindale . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,3ffi Lace curtain. A .  W .  Wilde . . . . . . . . . . . . . . . . • . . . . . . . . . • .  26,372 Cutter. ilee Card cutter. Paper cutter. Pipe Plumb 8Upport. J. H. Weir . . . . . . . . . . . . . . . . . . . . . . . . . .  572.390 Lamp chimney, G. W. Blair . . . . . . . . • . . . • • . . . . . .  26,350, 26.851 cutter. Pneumatic tool. C. B. Albrl'tl. . .  . . . . . . . . . . . . . . . . . .  572.324 Picture frame A J Ripley 26,348 Dental en"lne bandplece. C. O. Perkln8 . . . . . . . . . . . .  572.310 Post. Ilee Lamp P08t. Pipe mounting, tobacco, E: ii"Siiiliii : : : : : : : : : : : : · : : :  26.SM Dlgller. See Potato d!llller. Potassium bitartrate. maklnll. H. T. Jarrett . . . . . . .  572,345 Seat for commodes. etc. , J. Nichols . . . . . . . . • • • . . . . . . .  26,365 
ggg� 

og����W:j{
ap

����':.�·u�; �ieIfi�'��· Hi:.!!·� 572.300 ��!:!� '!:::'gh!!.�p:;��.vef,·riiiiiitji ·pre .. ,;: · · · · · · · ·  572.511 Sheet:eial �a�. (). vr·bHarl . . . . . . . . . . . • . . . . • • . . . . . . . • �.= 
Troy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • 572,301 Prlnter'8 cba8e. E. B. De .. ey . . . . . . . . . . . . . . . . . . . . . . . .  ��:� dl�� o: ·bol<i��i. i..: ·SiiYder: : : : : : : : · : : : : : : : : : : :  �352 Dredge, Huur or t'ondlment, W. D. F. Loryea . . . . .  572.382 Printing machine. E. P. Sbeldon. . . . . . . . . . . . . . .  . . . . . Stove. beating. L. J. Lennox . . . . . . . . . . . • • • . . . . . . . . . .  26,368 Dre88 8nleld clasp. F. F. Hurd . . . . . . . . . . . . . . . . • . .  572.ii(I! Prtnting preB8, li. P. Fenner. . . . . . . .  . . . . . . . . . . . . . . . .  Stove or ranoe cooklnll J J Graves 26 36\1 Drler."See;!rult drier. Lumber drier. P'!ntmg pre8s. platen, Ii·. A. Burn bam . . . . . . . .  . .  . •. I Tobacco CUI,ter. W. Bay)eY . :  . . . . . . . .  ::::: .. :: .. ::::::.: �:l55 Drl1l. See Hack drill. Prmtlnll pres •• web. G. W. Turner . . . . . . . . . . . . . . . . . .  WB8blng macblne trame. Z. Doyle . . . . . . . . . . . . . . . . . . .  26;300 DU8t pan. W. J. Hopkln8 . . . . . . . . . . . . . . . . . . . . . • . . . . . .  572,343 Projectile and ftrlnll 8ame. expl08lve. J. K .  Bake-DU8t pan. S. T. Percy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.00 well . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . •. 572.400. a72.lot 

ElZIl carrier, J .  W. AI mack . . . . . . . . . . . . . . . • . . . . . . . . . . .  572,466 Pump. H. Jone8 . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  57?,260 Electric current •• metbod of and apparatus for Pump valv�, air, N. A. ChrI8tensen . . . . . . . . . . . . . . . . .  572.192 
transformlnl! altematlnl<. Hutln & Leblanc . . .  572,510 Pyroxylin compound. J. H. Steven8 . . . . . . . . 57'�,134. 572.135 Electric furnace, E. F. Price . . . . . . . . . . . . . . . . . . . . . . .  572.312 Rack. See New8pappr rack. 

Electric beater.·B. Fl. Baker • . . . . . . . . . . . . . . . . . . . . . . . .  572.4b"'l Railway. combined electric and IIravity plea8ure. ElectriC IIl1btlng ·mecbanl8m for bicycle8. F. E. J. A. GrUBtb • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,111 Ma"ee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.430 Rai lway connection rod8, lIuide bearlnll tor. W. Electric 8team and Ilas en�lne. F. A. Rlcb • . . . . . . . .  572.449 ilwlth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.384 
Elect.rlc swltcb. C. B. Sterling . . . . . . . . . . . . . . . . . . . . . . .  572.319 Railway 8lgnal. B. B. Morllan . . . . . . . . . . . . . . . . . . . . . . . .  572,269 Elevator. See Grain elevator. Hallway 81gnal apparatus. B. B. MOfllan . . . . . . . . . . . .  572,266 
�::b�!�fn�°:;,t:g6111�:. W�����

s
¥'';:;'i�·. �: o.tt

�: :  gri;¥M RaI
��U.

8J�':.��.' .�.

m
.��������� .��.��� f��: .�: .�.� 572.117 

Engine. �ee Electric 8team or lias enlline. Ex- RaIlway 8Wltcb. electrically ac�uated, R. M. 
ploslve engine. FIre eniline. Rotary engme. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572,169 Euvelop. Lee /I; Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572 RaI lway tie, metallic. J .  S .  Mitcbell . . • . . . . . . . . . . . . .  572.437 

Evaporatlnll apparatu8, T. Craney . . . . • . . . . . . . . . . . . 672 Razor strop. C. A .  Worra l l . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.145 
�i�rg.:;�

t
�':fn�r�.;, ��.��t,::�r.� : : : : : ·  : : : :  : : : :  : : : : : : :  Re"Jl:;s �nd 

. .  

m.�����: antif��.I�� .��I.� .f��: .�: .��� 572.�� 
�;�:r:!�':.��I:u������iI.liM�r::::rii::::::57i,iDI: 572,307 ��ri����·h���.t��t.��·I:j,:e, �?;1��;';'ii,j: : : : : : : :  g�g.f:f Eyegla88 no.e piece gillie, W. �. E88IctI . . . . . . . . . . . .  572.100 Keed. J. O. A8teOlu8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 572.2116 Eyelet8. a88emblh:� and tran8ferrlng mecbani8m Reglsterln� device. bottle. J. H. Bullard . . . . . . . . . • 572.329 for. A. C. E8tabrook . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . .  572,340 Rellulator. See Ii·luld preS8ure regulator. F
�
b
r�r:.��.��ne f

.�� .������� .�I.��.��: .�: �: �.�: .�: 572,094 �r�:.b��:t�it:;·nllr���S . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572,148 
Farm gate, Cota & Ed .. ard8 . . . . . . . . . . . . . . . . . . . . . . . . .  572.473 Rlnl;8, means tor squaring ed�es of and Hnl8blnll 
Feed water heater, Downs & Blackburn . . . . . . . . . . .  572.247 Hnger. J .  S. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.442 
�:��:,t�y:e:"M.eF ��il��!�er: : : : · : : : : : : : : : : : : : : : :  �ri:m �g�� 

r.l'�lfo��I�:���·' 8�p:Orff:�th.t��..r..:iti.: u: 572.303 Fence. wire. I. M. Warner • . . . . . . . . . . . . . . . . . . . . . . . . . .  572.322 3alvottl. . . . .  . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . .  572,1S.� Fender. See ('ar fender. Rod cuttinll apparatu8. F. H. Rlchard8 . . . . . . . . . . . • 572.374 
Fertlhzers, apparatu. for malting. P. Hogan . . . . . .  572,258 Ro i l ing mIll t.eed table. S. V. Huber . . . . . . . . . . . . . • . .  572.168 Filter. J. DavI8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . .  572,196 Rolllnil mil l feed table. W. H. McFadden . . . . . . . . . .  572,17. 
Fil ter. CJ. Stites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.136 Rotary en�lne. R. Schleilel . .  . . . . . . . . . . . . . . . . . . . . . . .  572.127 
�l�::�::: •. b�e:t�����

ln!.;r 
Bb�e���:!���ii; . Ii": ·W: 572.200 ��\, 8r��:�J.· (�1����:�: : : . : : : : : : : : : : : :  : : : : : : : : : :  gri:� Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,102 Saw 8harpeulnll device. J .  Burke . . . . . . . . . . . . . . . . . . . .  572 JI;: :!'rag:,1�3��r, 1��!��
o
bn,.:.tl!�I.e�: : :  : : : : : :  : .  : : .  �g:� �::i�

n
!o�ri.bJ�ii. cgr:W!�� �. �: �����.��: : : : : : : : : : :  m· Fire extlnllul8ber. automatic. C. E. Buell . . . . . . . . . .  572.401. Sealing devIce. bottle, J. H. Bul lard . . . . . . . . . . . . . . .  . 

l" loor construction. A. C. Munoz . . . . . . . . . . . . . . . . . . . .  512.1:13 Seal inll device, bottle. J. S. Detrlc!< . . . . . . . . . . . . . . . .  . 

T R A D E  M A RKS. 
A8be.t08 cement for ftcl8binll .. ails. J. B. Klull & 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  : . . . . .  29.236 
g�:::(l:."t'1:i.�eb/�dod��r:';�ci.°g:�:�W: 8: Kei.e·r �:� Canned lobster, E. A. Holmberll . . . . . . . . . . . . . . . . . . . . .  29.225 Cleaninll and pollshlnl< powders and 80ap8. E lectro Silicon Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.233 Cultivators, sta lk cutters, barrows. bean harvest-

ers and com planters, Bulky. Ohio Cultivator 
�'i8�.:::ft��Yaitii boneie •• ;:i: \v: ·8e';j.(i"I;;;;'; ·Son.:: �:� 
Flour. wb .. at. Hook Broto6fs & Aston . . . . . . . . . . . . . . 29.221 FOOd. product8. farlnaceou8, H-O (Hornby's Oat-Lye"!��)���rtg�i&.b: ii:::tiC iiali:: .. : .. .. : :  .. . :. ·.29::i3i; �:[ig 
���::;{1�Uk�I!��. !���r�';;:.:o���m.jl:;;,�rapii 29.237 Caole Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.221 Re���ykf;:��Jd:il�e�I���N�gr:g�a& ��i,,���� 29.231 Sauce8. G. A. Becker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.229 Sewioll machines aDd attachments, Davis Sewio,ll Macblne Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,238 Sboes. men·8. Hamilton. Brown 8boe compaw,22-..!, 29.223 Soda salaratu8 and baking powders. baklnl!. Churcb & \)willht Company . . . . . . . . . . . . . . . . . . . . . . . 29.226 Stove8, 011 and other. Plymouth Stove Foundry Company. . . . .  . . . . . . . .  . . . . . .  . . . . . . . . . .  . . . .  . . .  . . . . . . • 29,23\1 Tblll coupltnll8. antirattler. for • .T. W. Willard. 29.241, 29.242 Tlre8 and part. tbereof. vehicle. Dunlop Pneumattc Tyre Compan

� 
. . . . . . . . . . . . • . . . . . . . . . . . . . . . .  29.240 

����\'P����':.':!: I���
d
tg�r�0'ft;.!d�!l>

t
�iii.;ii 

29.232 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . •  29.220 

FIO��b�� ��?{di���\�����o�� ��I.� . �.
t
.���.� o

r 572.259 sep���.toljr�::iJ����arator. Magnetic separa- .\ p ,. i n t  .. d e o ,, �  of tbe 8pecillcatlon and drawina of Flue and 8moke8tack protector, L. N. Dunmore . .  572,415 Sewlnll machine .buttle, H. T. Crosby . . . . . . . . . . . . . .  572.335 any patent In the f!>regolng 118t, or any patent In print 
F lue and ventilator safety. R. G. Moon . . . . . . . . . . .  572 174 , ilewlull macblne 8buttle tbread ten810n H. T. 188ued 81nce 1863, .. ,II be furnl8l1et! from this omce for Fluid controlled lIaie. S. A. Crone . . . . . . . . . . . . . . . . . .  572:410 Crosby. . . . .  .. . . . .  . . . . . . . .  . . . . . . . . . . . . . . .  : . .  . . . . . .  572,334 . l� cegts. In ordderlfl\f.leas� 8tat� the n

�
me and 'Cum�r Fluid pres8ure r""ulator. l. W. WOOd8 . . . . . . . . . . . . .  672.464 Sbade. to rollers, attacblnll .. lndow. E. F. Hart8- I � �e pat�nt �8 r: ' San I 

rfm t to Iii gnn . '£  °ii �g���ngs:,a�n�eio�Ii. 
Scott . . . . . . . . . . . . . . . . . . . . . . . . . .  572.2!ll Sba���ej,·:�efiicai: ii: Treiii,;: : : : : : : : : : : : : : : : : : : : : :  gri:� a r�rll::�iob:� of ��Ple8 �� �e�tr:3 :t on: rt';,�� �

w ere 
Fruit drier, A. B. Shearer . . . . . • • . . . . . . . . . . . . . . . . . . . . .  572.224 Sharpener. knife. J. H. Brinkman . . . . . . . . . . . . . . . . . .  672,190 I C n n n d i a n  , "I I  � '" .  may now be obtamed·by tne in-Fruit jBr. A. G. Smalley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.281 Sbelf, window. M. K. Waite . . . . . . . . . . . . . . . . . . . . . . . . .  572.231 1 ventors for any ot the Inventions hamed In .tbe ture-Furnace. See BOi ler fumace. Electric fUrDace. Sbel l for blgh expl08lve8, J. CJ. Justin . . . . . . . . . . . . . .  1>72.261 �oing list, provided tbey are 81m pie • •  t a co.t of $40 eaCh. Furnace grate. C. H. Radko . . . . . . . . . . . . . . . . . . . . . . . . .  572.275 Sboe8. leglllngs, etc •• fastenlnll for. J. L. Conaway 572.157 I lf complicated the C08t will be a ilttle more. �·or full G8Ji;e. J. P. Van Vleck . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . .  572.321 Sifter, Bab .  M. J. Braod('nberller . . . • . . . . . . . . . . • . . . . .  5'12;242 i1l8tructions addrea8 Munu & "0 .• 361 Hroadway. :lie" (lame apparatus. H. M. Van Kuran . . • • • • • • • • • • . . • .  572,388 Sign. el"ctrlc, W. Connell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,158 York. Otber forellIll patents may alao be obtalaeel. 

© 1896 SCIENTIFIC AMERICAN, INC.
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ORDINARY RATES. 

IDld<le Paae, eacb i08ertlon • •  7:i cent8 n l i n e  
Bock PRae. eacb In8ertion • • • •  81.00 a line 

IF"For '"""" clasBeB of A"".rt".meflto, SptdaZ atId Hli./htJr ....u. a ... requ(Ted. 
The above are charges per agate line-about eight 

words per 11ne. This notice sho .. s the .. Idth of the line. 
Ft�,:,

s
e�;! �'t �'!,

t
��rat:�

a
��'f: l'l'n

a
l, g;a:,t.����: 

ment. 88 the letter 
E
res8. Advertisements must be :�i� ��p=l:: t¥:� f:'W�':I': ..:::irs ::u'!;�ursday 

WO�t!u��!!�e�J�!�· 
limo and fII07Iq/ by using our 

PolferJDacn�e� 
SEND CATALOG UES-

A-Wood·working Machinery. 
B-Lathes, etc. 

SDECA FALLS MFG. COMPARY. 
695 Water St .• Seneca Falls. N. Y. 

AMERIUAN PATENTS. - AN INTER-
ei!ltin� and valuable table showinw: the number of plltents 
/lTH.nted for the various su bjects upon wh ich petitions 
hu.ve been tiled from the be/linninR' down to DecelDber 
31. 181M. Contained In 8CI E I< T I F I O  A M E RICA :< Sep. 
PI.IUI KST. No. 1 00'.!. Price 10 cente. To be had :1I 
this office and from all newsdealers 

.POWER & FOOT I SHAPER S , P L AN E R S  D R I L LS 
L. AT H E S.  ���L'l,E.p�,��P f�T1fLIJtul��f� 5 E BA IAN L AT H E  C O  120 C U LVERT 5T. C I N C I NNAT I . O .  

"My Well and what came out of it." 
A story by the novelist Frank R. Stockton. 

"Your Well and what will come out of it." 
By the 

Pohle Air Lift Pump 
BuJletln8 to tell yon will he sent on application. 

The I ngerso l l -Sergeant Dr i l l  00.  
Havemeyer B u i lding,  2 6  Cort landt Street, New York. 

BICY C L E  M AC H I N E R Y .  

C H A I N  D RAW B E N C H  
For maklllll Steel 

Tubing. 
rr- Sefid for Bookld. 
The Waterb u ry Farrel 
Fou ndry and Machine  

Com �any, Bank St., Waterbury, 
Conn., U.  S .  A. 

FOR ALL SHAFT SIZES. 

•• "'.- � 

Hub Roller Bearings 
NO WEAR . NO FRICTION.  

Ro lls  Accurately Guided 
In Parallel Lines. 

They Save Power, Oi l ,  Time. 
They are the Best I Try them I 

The Bal l Bearing Co. 
WHte 1m" PrfuB, 1 2  Watso n St. ,  Bosto n, Mass. 

Physical and School Apparatus 

GAL VANOMETERS 
STANDARD, SINE, TANGENT, 

REFLECTING and WIEDEnANN 

GALV ANOnETERs . • • • • 
Catalogue fr ... 

E. 8. Ritchie & 80ns, Brookline, Mass. 

',itutili, �mtri,al. 
ONE CENT Per Hour Is Cheap. 

That 18 what " WEBER " G A l'OOLI N E  ENGINES C OI!IT to ran pel' 
H. P. Simple, Safe. Rellnble, Economical. Get POlted. 
WEBER GAS " GASOLINE ENG I NE  CO . , /,fJt Southweat .Boulevard, KANSAS CITY, MO. 

" , , �  -- - -

J e l'"ey C l l y .  l'i .  J .  

THE MODERN I C E  YACHT. - BY 
Geo. W. Polk. A new and valuable paper, containing 
full, practical dtrections and speCifications for tbe COD
struction of the fastest and best kind. 01. Ice Yachts of 
the latest, most approved forms. I l lustrated ·witb en
Ilravinll8 drawn to sca le. showing the form. �t.ttbn, 
and arraollem.ent of all the parts.. Contained in SelIeN
TIFIC AM-ERICAN SUPPLEMENT, No. 6�4. price 10 
cents. '1'0 be had at this office Hnd of all newsdealers. 

FOR ELECTR IC LIGHTING. 
Special 10.. prices to boom 

bnslness. 
8·Ullht 16 c.p.no volt dynamo 126.50 :II " 16 ' no " .. $38.00 

Other olzes, up to 75 1whts, 16 c. p. 
High Ilrade machines. Satlsf""tloD 
re��:' v��t.

c 
s�tor: �a� 

terles for all purposes. � Bros. 
" Co •• 30-34 Market St., ChIC&lfO, Ill. 

The Edison Phonographio News . tells where and how you can procure cheaply 

A PHONOGRAPH or A KINETOSOOPE 
the great money-earnlllll wonden. Sample COP7 100. 

THE O H I O  PHONOGRAPH CO • •  CINCIN NATI , O. 

DORMAX'S 
VULGARIZERS 

are used all over the world. 
Exclusive Manufacturers of Steam Ma

chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from '10 to '1.(0). A \1 Stamp and Stencil 
Tools and Supplies. Br&B8 and Steel Dies 
�� �.8::'::'f":ri k1�d!�8'E=!k':A 1� ���It' rr- Sefid tOt" Catalogues. 

THE J. F. W. DORMA N CO. 
121 E. Fayette St., B n ltimore, Md., V. S. A. 

with cutter mllllng and gear 
cut.tlng attachment. 

The Rivett Lathe 
Faneull Watch Tool Co • •  

Boston, Mass.,  U ,  S. A. 

BUy T E L E P H O N ES 
That Are Good·· Not Cheap Thinge 

PJ;��:;'Ta���':��I��l
e
f�:m

e
,9�e!t�:::!�"

d
.;l�lp!:!t 

�t�����ct r�::r �:il�'to��� ��':!�to�U�Dg1I " 
Hundreds of Similar cases may be Cited all'ectlng the 

apparatus of nearly all so-called competitors. 
WESTERN TELEPHONE CONSTRUCTION CO. 

2 5 0  South Cl inton Street, Ch icago 
The Largest Man .. factur .... of Telephones (n the U. S, 

IT CAN H IT BACK, 
and It'. the best home exerol8e 
��:�:�Pv!�e muscle. tlmall 

The Portable Stri king Bag 
can be used by either sex -an,. 
age. Stands 1n comer when 
not In use. IF" Sefid lor I .... 
UlUBt .... tro catalogue to 

HAWTHORNE & SHEBLE, 
Public Ledger BUilding, 

PHILADELPHIA, P A.. 

Drop " Forging 
In al l its branches done to order. 

Send us samples to figure on. Our work Is equal to the 
best donlWln this country. We make a special", 

of very Intricate work. 
BA G � A L L·J.('VD BLOCK CO., 

1 6� COJqmercial Street, BOSTON 

I
GATE5J.ODE·� 

.. '�Cil� '��ont�. ., 
,JJ{ ..,-�o!f�iJ!! . . . .,." ... .,. . 

ESTIMATESlurni.hedrorCOM1�E CRUSHINQ PLAtt" 
::nuracture MINlNG MACHINERY :�:;1�t10n. Sales Iron Works. DepL C. 650 Elston Av.Chicaao,1II 
THE ORNAMENTAL IRON INDUS-
try.-Description of the method of manufacturing 
wroutzht. iron into OI:namental and artistic forme, With 
9 i l lustratIOns. Contained In SCI ENTIFIC A M ERICAN 
S U PPLEMEl<T. No. 1 O�O. Price 10 cents. '1'0 be bad 
at this omce and from all newsdealers. 

WE UNDERSELL ALL ! 
Blcvcle Electric Light • • • ea.00 
Necktie ElectriC LIJ,hts. . L50 
Edison Electric Motors . •  LOO IS Medical Bat.ter\es . . . . •• 8.\1; 
Induction Coils. . . . . . .  • . •  1.75 
ElectriC Bells, finest. • .  . • .  .26 Dry Batteries. best. . .  . . . . .26 

Dlscou nt to Dealer •• 
Our Bicycle Electric Light 

Is the best tblng that ever 
happened. Catalogue free. Adopted by all great uni

versities. X Ray Apparatus The greatest lathe for fine mechanics. 

E. v. BAlLLARD, 100 Liberty Street, N. Y Experimental & Model Work 
ARMSTRO N G ' S  * P I PE * T H R EAD I N G  Otrcula,'8d: advlcefr ... Gardam & 8on, 00 John St.,N,sY

' 

O H I O  ELECTRIC WORKS, 
1 1  S. Water St., 

C leveland, Obio . 

The Van 
Universal 

-AYlJ-

CUTT I N G.OFF MACH I N ES 
Both Hand and Power. 

Sizes 1 to 6 Inches. 
Water, Gas, and Steam FIt

ters' Tools, HlllIled Pipe Vises, 
Pipe Cutters. �t(Jcks iUl.{t l.JltS 
unil'tJ'slll l u  ack'llowlt.datd to be 

nEST. prStnd jor catalog. 

THE ARMSTRONG MFG. CO. 
Url<laeport. Conn. 

Norman • •  
Bench Lathe. 

• 
A Lathe, M i l l in� Machme. 
�crew Cutter and UniverKal 
Grinder in one tool. 1'he 
best tool made for all kinds 
of �mal l work. Made by - Waltham Watch Tool 00" BPRINGII'IEI.D, MASS. IF"Sefid jor Oatalogue. 

loasnrin� Chesterman's, ExcelSior, 
Lufkin's, Eddy's, Roe's, 
etc., and supplies of all 
\dnds for Architects, En· 
gineers and Drallllbts· 
men. 
Frost & Adams Co. 

EstabUsbed In 1848. 39 Corn bill, 
BOSTON, MASS. 

APOLLO WORKS EASY. 
A galvanized-iron job-any job-is easiest done 

with perfect iron ; ,  difficult work especially. 
Time i. money, and doubt i. money too. 
You can alwaY" l(pt whn� YOIl want of AJIOlIo promptly 
Ie there any good reason for using poor iron r 

Apollo Iron and Steel Company. 
Pltt.hurg, Pa. 

TRANSITS AND LEVELING INSTRUMFlNTS. UU&HIN& CAMERA. IOC. 
ADJ J'I�BLE B E N C H  L E V E L The lMt .. IDftDtlOIl fa c.meru. Y01l loot tbrotacb tIl. leu ADd ,.our nout trieaclt w111 100k Uk. nriDc neleton., roW' tbm IrleDCb like 1M .... .1IItUm. fa' Dlen, bonn lit. pra4el ADd 1111 ran 1iiiiIiiIiiI� . - :'?���'3�rue. 

Vlals llround 
and .;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;==7 grad u .. ted. 

=:i��r�:-:m� o�':at-:retw�"� __ In Deatlr lailbed leat.beftu. .,.... Th. � '" mlrth-m.ur on ,b. Dlark� erlAtel I)aab.. ell of .pori. Ca.talope of 1.000 Do .. l_ 
Size 4 In. to 18 10. PrIce 12.50 to IS. For book on the level 

O .  F. R IOHAR DSON &. SON ,  
an4 .ample aam.era 100., 8 for t6e .• 11 _ 

i!�'i·&£i�R:'r. P. O. Box 977, ATH O L, M A !"S., U. S. A .  

How to a 
Those intendlnll to build will flnd the vert best practical Sng· 

gestlons and examples of Modern Arcbltecture In the handsomest 
Architectural Magazine ever published 

"The Scientific American 
Building Edition ." 

Each number I s  Illustrated with a Colbrtd plate and numerous 
handsome ewrravlngs made direct from photo{lraphB of butI<U"48, 
together with Interior views, door plans, description, cost, loca .. lon, 
owners' and architects' names and addresses. The illustrations 
Include seashore, southern, colonial and city residences, churche., 
schools, public buildings, stahles. carrt&jle houses, etc. 

All who contemplate bulldln", or Improvinll homes or strnctnres 
of any kind. have ID this handsome work an almoBt endle88 series of 

the latest and best examples from which to make selections, thus saving time and money. 
P UBLISHEn M ONTHLY. SUBSCRI PTIONS $2. 50 " Y EAR. SI NGLE COPIES 25 CENTS. 

[DECEMBER 19. 18¢. 
.. STEAM.. I:li:��"=o To Steam .. 

BNGINEERING .. En,lneera, 

(Looo., Stat'y. and Machinists, Electrical 
Marine); Eleotrioity ; Workers, Civil Engi-
Meohanicsi Mechanic- Dra.ughtamen, 
1.1 and Architectural Miners, 
Drawing ; Plumbing ; 
Arohitecturej Mining; 

�r�r!�e��
ring in 

Tlte lateraaf.loa" 
eo ........ d •• tle8ehoo .. 

MECHANICAL ND SU RVEYI NI DRAWINC A TAU G H T BY MAIL 
Large salaries earned. TermR moderate. Uses your s'p&r8 time only. rr- Send for Catalogue. BLACK 
COBRlliBPONDENCE ScHOOL, Box 447. PATERSON N. J. 

Completp Electric 
�AI�r?ck.

wl
�11,Ja::� 

of pOlished brass. A. 
W��1':0".!���m 
run nine mnes on one 
quart solution. Sent 
on receipt of price, 

-..- ___ ea.oo. CARLISLE " 
� FINCH. Cincinnati. O. 

ACETYLENE APPARATUS. -ACETY. 
lene number of the 8Clltl<TIFIC A M ERICAN SUPPLE· AlENT, describtnll. With ful l  i l l ustrations. the most 
recent. 8imple, or home made and commercial apparatu8 
for tleneratm" acetvlene on the IHTlle and smal l scale. 
'}'he lila8 R.8 made for and used by the mICroscopist and 
student ; .. its use in the mallie lantern . 1.'he new French 
table lamp maktng its own acet.ylene. Contained in 
SCIENTIFIC AM RRICAN SUPPLEMENT, No. 10:i7 . 
Price 10 cent8. To be had at office. 

ZENTMAYER'S . MICROSCOPES )In use h y  the leading Professors and CoUegeo 
throullbout the world. The acme 0Veerfect\on ��i� a:h�M{���C;:>r. making. eartlly In. 

Complete Illustrated catalogue of micro-
��ete":'i���ln

a
���t

n
:.,�

e
��J'i�sCat�: 

.I. Z E N T M AY E R ,  
2 1 1 South Eleyenth St. Phlla., Pa. 

AN EXOELLENT HOLIDAY GIFT 
FOR OLD OR YOUNC. 

Experimental Science 
B7 GBO. M. HOPKINS. 

17th Edition Revised and Enlarged. 

840 pages. 782 fine cuts, substantially and. 
beautifully bound. Price in cloth, by mail, 
$4. Half morocco, $5. 

This splendid work is up to the times. 
It gives young a.nd old something worthy of 
thought. It has infiuenced thousands of 
men in the choice of a career. It will give 
anyone, young or old, information that will 
enable him to comprehend the great im· 
provements of the day. It furnisbes sug. 
gestions for hours of instructive recreation. 

Send for illustrated circular and 
complete table of content8 • • • •  

MUNN & CO. ,  Publishers, 
Office of the • • • 

SCIENTIFIC AMERICAN. HYPNOTISM r�
y :�k. 'tal,. mJ"�l

t
��ro:: For we at all news stands, • Prof. An'lenon, 8. A.� IIuonlC Temple. CbleollO • • • • • • • •  or addleu MUNN & 00., Publishers, 36 1 Broadwa), New lork 361 BR,OADW A Y. NEW YOR,K • 

© 1896 SCIENTIFIC AMERICAN, INC.



DECEMBER 19, 18c)6.] J titutifit �mtritau. 
1lJe�.eptnbmt THE HARTFORD, No. 2 
THE INDEPENDENT for 49 yeai'll h88 heen the leading 

religiolUl-lIu,rary newspaper of the world. 
It h88 new, distinctive and attractive features. mak· 

Ing lt a 

family • ntWSpaptr 
worthy the patronlllle 01 all tblnklng, Intelligent people. 

Its name Indicates Its cbaracter. It Is I n depen dent. 
BeIlKlously, It 18 undenominational. Politically, It 
maintains the bonor of tbe conntry. tbe Integrity at 
our currency, the supremacy of la .... and the rights ot 
poor and rich alike. 

for . Tnttlllgtnt . PtOplt 

€vtrywbtrt 
It provides Instruction, entertainment, and amusement 
tor all the members at IDtelllgent household8. 

Tmportant • ftaturH. 
It has. 88lde tram Its literary teatures. special depart

ments edited by the best writers, thinkers, and special
Ists. 80me of them of surpassing Interest to a compara
tive fe .... others Important and valuable Intellectually 
and llnanclally to nearly everybody. These depart
ments are ScIence, Music, Fine Arts, Sanitary, MI88101l8, 
Religious InteJllgence, Biblical Research, Sunday 
School, Financial, lnaurance, Work Indoors and Out, 
Puules, Rook R .. vle ... 8, and Literary Notes. 

SantY • Of • tbt • World. . 
Every ... eek t·he notable evenls occurring the ... orld 

over are placed clearly before the reader. No one per. 
son bas time to read all of the current publications. 
foreign and domestic : but every one ... ants to kno ... the 
events bappenlng In the wbole ... orld, ... hlch people 
think about and taJlr about. The Su"ey of the World 
gives eacb ... eek the gist at Important events for tbe 
eurreut .. eek. It Is really one at the most valuable 
and Important features of any periodical. 

Subscription, $3.00 a Year ; or at that rate for 
any part of a year, 

" TRIAL TRIP. " ONE M ONTH, 25 CENTS. 
SPEC IMEN COPIES FREE. 

THE INDEPENDENT, 
1 3 0  FULTON STREET, N IEW YORK OITY. 

A DESIRABLE HOLIDAY GIFT I 
Draper's Recording Thermometer 
Gives a correct and continuous record 
In Ink on a weell:l

t 
chart. It Is ot es-r:;!�k���::"'� gu
s
.:'s���to'i:: 8;::�: 

hOU888, and In manufacturing Ind08-
=t f���? �WJle"j�

8
::'rt�Jg;; 

T H E  D R A PER )I FG, CO, 1 1S'l Front Street, New York. 
And olher Recording Instruments. 

$5000 We olrer cas b  for simple Ideas, patented 
or not. Send 10 cents to cover postage 

and expense, and .. e will send plan and particulars. 
H. H . .... RA N K L I N  M F G. CO., Syracu.e, N. Y .  

Has an Automatic Platen Lift 
An Automatic Switch for ribbon movement, feeding both ways 
Automatic Lever Locks 
Alignment that is positively permanent 
Compared with the Hartford, no other machine is up-to-date 
We solicit cash trade and can give such customers A G A I N  OF 
50% over what is offered by com�ting houses in our line 
T H E  H A R T F O R D  TY P E W R I T E R  CO. , 1 LAUREL ST • •  

Tho TYDOwritor 
EXCHANGE, 

It Barclay St" New York, 
156 Adams St" Chicago, 
38 Court Sq" Boston. 

N U M B E R  
4 

yOS T 
818 Wyandotte Street, Kansas City, Mo. 

We will save you from 10 to 5(),per cent. on TYP.8wr1ters 
of all makes. or Stnd. tor Catal.Og1U. 

A Perfect Typewriter Does 
Perfect WorL .;A .;A .;A 

fit is Wtll Posttd 
Wbo Rnow$ it Jill 

U The Beautiful Work of the 
Y <lilt" is Unequaled. .;A 

,... Send Jor Catalogue. 
Yost Writing Machine Co. 

but such people are fe.... They kno ... the most who 
study In the best way-by tbe Illethod ... hlcb retains In 
the mind tbe most at the matter read and studied. A 
systematic arrangemeut at Ideas ao they are Imbibed 
prevents after confusion In the brain. 

W H E R E W I T H A L  
Ia a 11 Book tbat edocates accurately, Immediately. pro
gressl vely and permanently. It presents facts In a ne ... 
and attractive light tbat lnaldlouely 81n1ts Into the 
brain. It Is the greatest aid to rapid and clear under. 
standing tbat tbe world bas ever seen. It opens up new 
... onders and fresb lIeldsot thought even to the educated 
mind. ,... Send 2c. 8tamp tor particulars to 

WH EREWITHAL BOOK CO. ,  
P H I LAD E L P H IA ,  PA. 

61 Chambers Street, 
New York. 

40 "olborn Viaduct. 
Lnndon. En&" 

the " Short Shot" Dttt(tivt £amtra 
-----P R I C E O N E DO L LA R .  

Complete with Printing and Develnplng Outfit. 

T
HIS Camera Is artistically made from handsome wood. hlllhly 

rra�ne;' a l:el��r��� r:��� �ke:Xfri'
r
�i���nr¢�ru��: 

Instantaneously or by time exposure. 
The " Shure Shot " does work equal 'to that of tbe most 

expensive cameras on the ·market. Makes pbotollraph 2x2 Incbes. 
The entire outfit contains everytblng necessary to print and 

develop, and also a complete lnatructlon book. 
P rice $ 1  .00. Postage 1 6  Cents. 

,... SEND FOR CATALOGUE OF SPECIALTIES. 
RO B E RT H .  I N C E RSO L L  " B RO. 

Dept. 9 1 .  6 6  Cortlandt Street. New York City, 

---" W 0 0 D E N  T A N K S.  WA N T E D �����
t 

1���
ts

f�O�;
n
bu,:l�t�

re 
... Ith extensive wood .. orkl!l.!f machlne

7i 
can, be utlr. \zed. AddreBB: P. O. Box 1iW. Decatur, IInols. I.W FIBER F�U���"s�II'r��:.:t='i

es, 
La. Red Cypress Wood Tania! a specialty. 

W. E. ( ! A  " " "' .; 1 . "  CO ..  
211 Eo Main Street. Louisville. Ky. 

(bt Sdtntlfit Jlmtritan 
PUBLICATIONS FOR 1 8 91. 

Tbe prices of  tbe dilrerent poblicatlons ln the United 
State .. Canada, and Menco are 88 follo ... s :  

RATES BY M A I L .  
Sclentillc American ( ... eekly). one year, t3.OO 
Scientific American Supplement (weekly), one year. 6.00 
Export Edition ot the Sclentillc American (month-

ly) In Spanish and Engllsb, • • - - - 8.00 
Building Edition Of the Sclentlftc American 

(monthly). - - - - - - - _ - 2.110 
COM B I N E D  RAT E S  

In  the United States, Canada, and Menco. 
Scientific American and 9upplement, - 1.00 
SCientific American and Building Edition, - 6.00 
Sclentillc American, the Supplement, and BulJdlng 

Edition, - - - - 9.00 
TERMS TO FOREIGN COUNTRIES. 

The yearly sub8CrlJ)tlon prices of Scientific American 
publlcatlona to fnrelan countrle. are 88 tollo",s l 

U. s. x...,.. BocJIoh x...,.. 
£ s. d. 
0 16 5 
1 4 8  

Sclentillc American ( ... eekly), - - 14.00 
Sclentillc American Supplement ( ... eekly) · 6.00 
Building Edition of the Scientific Amer-

Ican (monthly). - - - - - 8.00 0 12 
Export Edition of the ScIentific Amer-

Ican (monthly) In Spanish and Bu,,· 
IIsb, - • - - - - - 8.00 0 12 , 

COMBINED RATES TO FORE IGN COUNTRIES. 
Scientific American and Supplement, - 8.150 1 14 II 
Scientlftc American and Building Edi-

tion, - - - - - - . - 6 .110 6 
ScI

"s'::���e�,::�r�':,,"d �'i!t��t�
c
.tm�tn� 11.00 2 6 

IT Proportionate Rate. tor SU: Mont,... 
Tbe above rates Include postajre, whlcb ... e pay. Re

mit by postal or express money Or<ler, or draft to or<lerof 
MU N lS "- CO • •  361 B .. oaolway. New York. 

MONITOR IN CUBA TOR 
Illustrated Catalogue for stamp. Medal aDd Dlplo .. a Awarde.. al tile World'. Fair. 

A. F, Will iams, 6 1  Race St., Bristol ,  Ct. 

�1!!TjttLtPJU�I!!§ g that can be hatched. The \few aaumenla: Hatcher. 88nJ2.�s for oataJOpe No. 41 11"ICllLE HATCHlI ca. 8�o. 

B 4 U BY IICUBI TORS 
8&nd 6 oents tor our fine lIIus· 

trated catalollue and book. It'. worth 
will pay you many it·s oost. Add .... . . .  

Drs .011ES I.COUTOI C:J. B.", n .  DES MOINES, IA. 

•INCUBAftON !!!!!!!!liiii i. the first step in the pou)try '. bUsin888and muchof foture80o-
! 0888 d�nds upon ita oomplet� ness. There is no failure where . ..' :��rl�t�I�'!�r,!�e.I2,1J . i. the product of twelve years of :�rienI�ia�tt�Mit!,�::,r�r:�tTtt,':'lrer. We te'1f wb In new book on \>Quit.,.. 8&n:I\Oo for It. Rill I E I C • TO.R .. IRaODEA CO, aIICY· ILLS, 

ltl n ll ll hlctOI"T  t: .. ,nbli!Oi h c d  ) 7 6 1 .  
LEAD PENCILS, COLORICD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, ISKS, PENCIL CASES IN SILVER AND IN 
GOLD. STA'l'IONERS' RUBBER GOODS. RULERS. 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street , NfW York . N ,  Y. 

Manufactory EatabUahed 1 761.  
Perfect Motor 
10 
C") • 

FOREMAN BOILER MAKER WANTED 
First class man ... b O  Is famlllarwltb marine and station. 
ary boUer and Iron ship ... ork. Applicants will 8tate 1IIle. 
experience, nationality, give names of prevlons employ· 
ers, and must be well recommended. Addre .. , Waring 
", Dixey, .m:I Am. Tract BuIldlnll. Ne ... YorkCltY, N. Y. 

Wattbmaking a Cradt for Young mtn and Womtn 
Parsons' lutitutt for Watcbmaktn, €I&ravtrs aid Optidau II ntw Quarttrs. 

ar' Send for 1897 OataWgue. 1 1 1  B RADLEY AVE. , P E O R I A ,  I L L I NOIS 

V E 110X P 7t T.;)E T.;) A Revolutlnn In Pho-H r 1'1.. tographlc Printing. 
Wben exposed to the same light, prints A d O O  tim eM q u lcke .. thltn  a l b lt m e n .  • , 

GLOS SY 0 MATT No dull or raIny ... eatber to Interfere with your worll:. r • N o  dark rooms nor (·o'"l�l icftfr,d manipulation. 
Devel" ped and toned /18 tlJllt /18 the printimg !ram .. can be JU/td. A choice of toneo more 
l>eauUful than can be produced on any other paper. Permanent prints. Tbe jlleatest paper 
for bot or damp climate8. :\0 ..-en I '" D stamps brings two sam---'ple dozen cab's, deveJoper 
and tbree sample prints. N epe,'" Platlnoid, Enameled and RoUlfh Bromidt Pap .... are 
the best and most uniform In the market. N .. pera l' 0 P, an _ubi< gelatine paper. 

N Ch ' I C Rembrandt. a Matt PrIntlng-out Paper. epera emu;a 0., Sole Mauufacturer .. !lKl'¥&A PAR K, !I.  Y. 
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" Facts -- • 

Worth Knowing " 
Is a new publication, edited by Mr. T. O'Conor Sloane, 
::gf!:'�=IJ..�::d rot��I���I������

t
m�l:J;'h�!'1a

l
e 

Scientific American, 
and contributed by liOO of tbe W orld'. B e s t  Think
e .·", for the 

HousehOld, Workshop, and Farm. 
" FACTS WORTH KNOWING" Is deslgoed for the 

educated 88 8 book of reference ; for the unlearned, 88 
a storehouse of knowledp:e ; for the ... orkers In all tbe 
calUlUl� of life, 88 a helpinfl companion ; tor the young, 
for lnatructlon and amusement. Contains 878 large oc
tsvo, double columned p""es, printed from new electro
t� plates, on line, toned and calendered paper ; 2IiO 
dlustratlon8 ; 2,fD) separate Items of Interest, requiriBji[ 
21 Plllles tor Index. Bound In fine ruby cloth, 

�
rlnkled 

�s1f,:;�ri'd'f.��!�� �
a
':!:��'iFe��J'b"�;;'�s t� ��� as 
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for S�. 7 d, Includlnll a year's subscrlptlou to the AGRI· 
CULTURAL EPITOMIST, the mo8t practical. timeili. and 
inttrutimg monthlll Fa"", Garden. and HO'UBehold paper 
published : sample copy of which will be cheerfully fur
ulshed tree upon application. Address 

EPITOM IST PUB. CO. ,  Indianapol is, Ind. 
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JOS. DIXON CRUC IBLE CO., JERSEY CITY, N. J .  
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FOR SALE u .  S.  Patent No. 570,132. The best ash 
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MFG. Co., BOO Clinton Street, Mllwankee. Wis. 
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telepbone tahlet and specialties. Pays 15,000 a year. 
. lnclose stsmp. Victory Mfg. Company, Cleveland. O. 
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Twelfth Edition Now Beady • 

THE SCIENTIFIC AMERICAN 

CYC LO P E D I A  O F  
Receipts, Notes and Oueries 

1 2 ,500 R ECEIPTS. 7 0 8  PAGES. 

Price, $6,00 In CIO\h : $6.00 I n  Sheep ; $ 6 . 6 0  I n  Half 
Morocco, Postpaid. 

T:O�� h���; 
been on the mar· 
ket for nearly 
six years. aDd 
the demand forit 
has been SO great 
that twelve edi
tions ha\'e been 
called for. 

I t is entirely 
distinct from the 
ordinary receipt 
book in being 
thoroughly up 
to date. 

The work may 
be regarded 8.8 
the product of 
the studies and 
p r a c t i c al ex
perience of the 
ablest chemists 
and workers in 
all parts of the 
world; the information given being of the highest 
value. alTan .. ed and condensed in concise form, 
convenient for ready use. Almost every i nquiry 
that can be thought of. relating to formulre used 
I n  the various manufacturing industries, will here 
be found answered. 

Those who are engaged in almost any branch 
of industry wil l  find 111 this book much that 
is of practical value in their respective call· 
ings. Those who are 111 search of independent 
business or employment. relating to the home 
manufacture of salable articles, will find in it 
hundreds of most excellent suggestions. 

ar' Send for descriptive circular. 
MUNN & CO" Publishers, 

a61 Broadway, New York. 
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)V{ilvcriis cmcnts. 
U l{ I) I :\ A  R Y R A 1'E,.. 

I n !Oi i t l ('  Pn�n" ('n c h  i ll !!w r l i o n - - ,.. :; cents n l i n e  

B a e k  P U I.:" P .  C R <> h  i ll !'O t'l 'l i O Il - - - - $ t . o o  a l i n e 
� Fl lr  �(JIIH' da • ..;.'ws oj A(ll'ertiscments, Special and 

Hi{//H �r ra ft,", a N  I'fq u i rf'(l. 
'rhe atwve are' charges per agate l ine-about eight 

word� }.wr l i l l e. '['his not ice shows the wIdth of the line. 
u!J(i is set ill agate t ype. Engravings may head adver ... 
tisell le l l t� at the ,same rate J)pr agate l ine, by measure
ment. a s  t i l e  letter pres�. Advertisements must be 
receivell at Publication Office as early as rl'bursday 
wurning to appear in the following week's ieaue. 

(ribun¢ � Bicyd¢ 
Tested and True. 

".r he E U H i c l'l t  U ll n l1 i ll fl  \V h f> e l  in the World. 
rlr Send Jor Catatogue. 

J c itu tif i c  !mtrintu. 
To THOSE INTENDING BUILDINGr • 
To insure a perfect and permanent finish on all natural interior woodwork the use of 

the W H E E L E R  PATENT WO O D  F I LLER is essential. It leaves the wood pores transparent. 
AN OUTS I D E  PAI N T  that outlasts lead and oil paints, is B R E I N I G 'S LlTH O G E N  S i ll ·  

CATE PAI N T ,  especially adapted for buildings exposed t o  salt air. 

Architects and owners, in their own interests, should see their specifications carried out in full, and examine bi l ls 
for the articles specified before accepting work 86 satisfactory. 

References-Most of the leading architects throughout the U. S. Sale manufacturers of the above articles. 

TH E BRI DGEPORT WOOD FINISH ING CO. , New rlilford , Con n .  
New York, 240 Pearl Street. Chicago, 2 ' 5  E.  Lake Street. Boston ,  85 Oliver Street. 

T H E  • • •  

CHARTER GASOLI N E  ENG I N E  � is used for a l most every 
purpose powe r is app l ied  
to u nd e r  the sun ,  and i s  
u n e q u a l e d .  

, " . . Full particulars by addressing � 
- CHARTER GAS E N G I N E  C O .  

. , :=:::s Box 1 4S ,  Ste r l i n g ,  I I I .  

ThiS beffi���.
iD{\re

8��:�nib�r Horse 
W .: n ,. 'I' E lt 2% actual horse power 

GAS E NGINE 
for � 1 .1 U .  lesEl lO:t discount for cash. 
Built on interchang-eal'tle plan. Built 
of best. material . Made In lots of 100 
t herefore we can make the�rice. Box ... 

�ad�
r
fg�g-���tG:B�ft��. J pounds. 

ar Write for Special CataloQue. 
W E BST E R  M ' F ' G  CO . , 

ltYU West 15th Strett, CHICAGO. 

P OWE R  7 P OW E R  7 7  P OW E R ! ! !  T H E  GAS 
��ifty per cent. increase at 

no additional expense. 
Victor Vapor Engi ne. 

Emphatically the Twentieth 
Ceat.ury Gas Engine. Send sta;np jor catalo(}ue " ...4." 
Reliable agents wanted. 

T H O MAS KAN E & C O .  
644i6 Wabash A ve., Chicago. 

Two cylinders in one casting. 
Occupies les� space and wei�h8 
leS8 for i t  s power than any engme 
made. Can be used wherever pow
er is required. Either sta� 
tionary or marine. No fire. 
No hellt. N o  smoke. No lI
censed engineer required. 

ur Send Jor catalo{Jue. 

S I NTZ GAS E N G I N E  CO • •  

fDECEMBER 1 9 , 1 896. 

friction DiSk Drill 
FOR L I C H T  W O R K .  

II a�l�l�i�etf�:�� 
The  speed can 
t in i 11 S t a T1 t I y 
ei langed fr ru 0 
to 1000 without 
s t o p p i Jl g  o r  
�l1ifting IJ e I t s. 
P o w e  r app l ied 
can be I:!radullt� 
ed to drive with 

equnl safety t�e ,?w�lIest ur 
Ja l"ge�t dri l l s  WIthIn Its range 
-a wonderful economy in 
t i l l lc and great saving in < I 1' i l l  hrcakage. 
;"i1"�. �" l I d  (01' ( � n t n l o :Z; lI t · .  
B I C Y C L E  MAN U FACT U R E R S  

U S E  T H I S  D R I L L  W I T H  
E X C E LLE NT R E S U LTS.  

\Vi th the countershaft at t h e  
lJase. all possibi l ity o f  a shak� 
ing spindle is obviate-d. ('a� 
�acitv is 0 to 5-16 in .  dr i l l .  
��g5\��[iI��;IOSth�� iS C��t t�� 
placed in a machine shop. 

Role 
Manufacturers : 

W. F. & J N O.  
B A R N ES C O .  

1 99 9  
R u b y  Street,  

R o c kford , I I I .  

England : 

T H E  BLACK MFG .  C O . ,  ER IE ,  PA.  I i  W O LV ER I N E " GAS AN D G A S O L I N E  Small motors for JIll PurpOSU 
Cha •.  Churchill 

& Co., 
London, E. C. 

.... . . " ! �'--'. :: . . �':'. "'" . . ,-- ; .... . 

PHOTOGRAPHIC 
SIMPLICITY • 

Is embodied in the Pocket Kodak. 
EASTMAN KODAK. CO. 

,:'cok:d free at agencies 
or by '1IIlil. Rochester, N. Y. 

O N LY P R A C T I CA L  M A G AZ I N E  C A M E RA.  
S U N A R T ' S  

" VEN I ,  V I O l  V IC I , "  
S U NART M A G AZ I N E .  

S U NART F O l D I N G S  
Send for Illustrated Cata· 

logue--2 cent stamp. 
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N E W L I C H T  
for Lantern Protection is  tbe .J'\.CP-tyltllC G-u�,  ,v !J ich caU De 
produced during exbilJitlon, 
and ttw l ight i s  perfectly �11!;;i white and its light power is  
over 200 candles. Gas genera-
tors, jets for any lantern. and 
calcium carbide for sale by I ll' E E :\  & CII •• 1 11(' • •  

1011 Chestnut St., 
P' h i l nfit' l p h i n ,  !Ja• 

The 
Anlerican 
Bel l Telephone 
Com pany, 

1 2 5  M i l k  Street,  
B o ston,  Mass.  

This C o m  pan \' o w n s L ctters
P a t e n  1 ); 0 -to 3 , 5  lJ ,) ,  ? r:l n t e d  
tc  E m i lc B e rl l n c r  ); : J \" e m -
b e l'  I i , I S9 [ ,  f o r  a C ( l m i 1 i n e d  
Te legra p h  a n d  T e l e p h 'JIl c, 
cO\' c r i n g  a l l  forms o f  
M i c ro p t lO n e  T ra n sm itters 
o r  contact T e l cp ilO n es. 

�-.. .  ,.-.. --".-� ... -.---------

E N G I N ES ,  �JdATrJ.��rNRl 
The " Wolverine I t  Is the only re
versible Marine Gas EnJOrine on 
th e market. It is the l ightest en
gine for its power. Requires no 
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e�f�����e�faC��S�y 
N O LV E R I N E  M O T O R  W O R K S .  

12 l l u r o n  Stree t ,  ORAND  RAPIDS, M I C H .  

�CROOKES 
� - TUBES, 
X- R AY A P PARAT U S  
R u h m korll C o i l s ,  Static  Mach i nes,  F l u o roscopes. etc. 

ur Send for New Catalogue. 

C .  A. F R E I  & CO. ,  1 7  Bromfie ld St . ,  BOSTON 

BOYS' OWN TOY MAKER 
Tells how to make all kinds Toys, 
Stea.m Engines, Photo Cameras, 
W i n d m i l ls, Microscopes, Electr ic Telegraphs, Telephones, Magic 

t���e:����bO����lol!���8����:� 
also Kill'S, BallooJls. Masks, 
Wagons, Toy lJouses,Bow and 

�r:ht· Po.ta�kl�:'��t:bsi'tSt�\�J Bird and Ali i 

SCI ENTIFIC A M ERICAN S UPPLE-

Pri ce. from $1 10 $ I � • 
'rbe Best Manufactured. No. 1 Motor and 
Bat
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X R A  Y O I] T F I T ,  $ 1  "'. cOlll plete. 
X Ray Book, 25c . . cloth SOc. ;:r Send starn p for new Circular 

and Price List. 
BOSTO N ill O T O K  C U . ,  

B O ", t O Il , M ass, U . �.  A .  

Special Machi nery,  D i es a n d  Tools ,. 
���chi!a!:�o��g s�t!� Ja& 

A S P E C IALTY. 
G EO. rl. G RISWOLD, 

lsa ;;t. J oh n  1St • •  

P R I E STMAN S A F ETY O I L  EN G I N E  
lOA thoroughly s'UCceflSflll com..mercial. Ell

ain e using a Safe Oil."-Ifranklin Institute 
No Extra lr.surance, 1\ 0  

Steam, No (.�as. No Gaso l ine. 
Reliable. Safe, "�conomicnl. 
and Convenient. Ch Oi-en by 
�ine Goverr.ments. Used for 
nearly every purpuse. 
P H I E S T M A N  /I CO . . l n c o r p · d . 
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N O W  I S  T H E  T I M E  T O  S U B S C R I B E  
- FO R  T H E -

EST.A B L I S H  E D  1 B45.  
The most popular Sci�nt ific  Paper  i n  the World 

The SCIENTIFIC AMERICAN has been issued 
every week by the present publishers for a 
period of over fifty years. It is the only 
Journal published in this country which is 
devoted to a general treatment of the devel
opment of the sciences ,  arts and manufact� 
ureS. Each issue is embellished with nu� 
merous illustrations showing great engi� 
neering works, the most recent inventions 

in bicycles and motor carriages, new forms 
of machinery, photography , the latest addi
tions to the navy, new guns, locomotives, 
etc . , sixteen pages each week. Many of our 
patrons have been on our subscription books 
for a period of thirty or forty years . and we 
often receive letters from old readers stat
ing that owing to a careful reading of the 
paper since boyhood, they owe their success 
in life more to having had the SCIENTIFIC 

Ai\IERICAN as their constant friend and com
panion than to any other one cause. 

The SCIENTIFIC AMERICAN should have a. 
place in every dwelling, shop, office.  school 
or library. Workmen . foremen . engineers . 
superintendents . directors. presi<lents. offi
cials, merchants, farmers , teachers , law� 
yers , physicians , clergymen-people in 
every walk and profession in life, wil l  de
rive satisfaction and benefit from a regular 
reading of the SCIENTIFIC AMERICAN. 

As an instructor for the young it is  of 
peculiar advantage. Try it .-Subscribe for 
yourself-it will bring you valuable ideas ; 
subscribe for your sons-it will make them 
manly and self-reliant ; subscribe for your 
workmen-it will please and assist their 
labor ; subscribe for your friends-it will 
be lik ely to give them a practical hft in hfe. 

A yea rly subscription to the Scientific 
American is a most acceptable holiday gift 
to a son or a friend. 

NEW V O L U M E  C O M M E N C E S  J A N U A R Y  1 ST.  
�!  ��N'l'. Any desired baCK number of th� SCn; N T I Y I C  
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