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NEAR COMPLE TION OF THE FIRST HUDSON RIVER 

TUNNEL. 

During the past eighteen months the work of com
pleting the first Hudson River tunnel has made sucll 
rapid progress that only about one hundred yards 
remains to be excavated, before the Manhattan heading 
is reached. Some time in March it i s  likely that 
the officials of the New York and Jersey Railway Com
pany will be able to mak<,; the trip-on foot, of course
from Manhattan to New Jersey below the bed Of the 
Hudson River. Now that the ledge of rock which 
was encountered a few months ago, not far from the 
Manhattan shore, has been cut through, the shield is 
being driven forward at a speed that is  remarkable for 
this class of excavation, as much as 26 feet having 
i)('en covered in the twenty-four hours. A little to the 
south of and parallel with the tunnel that is now near
ing completion, is the second tunnel, the excavation of 
which commenced in November of last year. The new 
shield that is  being used on this work will progres;3 
Vl'ry much faster than did the old shield. and this for 
several reasons. In the first place, the diameter is 
considerably less, and therefore the number of cubic 
yards to be taken out in a given d istance. is  reduced, 
secondly, the excavation is  taking plac() entirely 
through silt, with no rock to hinder progress ; and, 
thirdly, the shield itself is of more modern deSign, 
more convenient to handle, and is fully seventy per 
cent more powerful. Already it has been pushed for
ward more than 1,300  feet beneath the r iver, and it  is 
likely the average estimated speed of 3 0  feet per day 
will  be realized if no unforeseen contingency arises. 

------------4.�, � -----------
CORROSION OF ARCHITECTURAL STEEL, 

Although the report of the Insurance Experiment 
Station in Boston on i ts recent tests of steel corrosion, 
under conditions approximating those of steel columns 
in modern buildings, confirms the results of previous 
tests of this character, the subject is of such supreme 
importance that we give herewith a brief digest of the 
facts. Of course, the value of such experiments depends 
upon the correctness of the assumption that a severe 
trial of a short duration gives us the data from which 
we can argue as to the results of a less severe test. 
extending over a far greater period. Each specimen 
of steel was cleaned and incased in Portland cement 
concrete of varying compOSition. After the concrete 
had set for twenty-four hours in air and seven days 
in water, the specimens were exposed to as severe 
tests as could be devised. and after various lengths of 
time the cement casings were broken. and the steel 
specimens were cleaned, weighed, and measured. The 
conclusion is  reached that if structural steel is incased 
in a sound covering of good concrete, i t  i s  proof against 
corrosion for a period of years which is so long as to 
make the subject of more interest to our great-grand
children's children than to us. , In other words, steel. 
properly covered with concrete, may be expected to 'last 
until changes in the laying out of the city, Or the s ub
stitution of yet more modern construction, necessitates 
th e removal of the building. Obviously. the l ife of the 
costly office buildings. hotels, and warehouses that are 
being erected in such profusion. depends not so much 
upon the work of the steel-maker, as upon the par
ticular "boss" who has to watch the mixing of the 
cement and its application to the skeleton steelwork. 

.... � 
EQUABLE TEMPERATURE IN THE SUBWAY. 

To those who have a natural prejudice against sub
way or tunnel travel, there will be a decided com
pensation in the comparatively equable temperature 
that will prevail in the New York Subway. During one 
of the waves of extreme cold that visited the city this 
winter, the chief engineer had the temperature taken 
at stated intervals at the street level and in the tunnel 
bel ow. 

. 
It was found that on January 5, when the 

thermometer on the street nElar the City Hall was one 
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degree above zero. in the Subway belo w it registered 
4] degrees. On tile day previolls, at nine o'clock iII the 
morning, when the "tl'eet temperature was 7 degrees 
in C ity Hall Park, it was 40 degrees in the Subway 
below. Other tests showed that when outside tempera
ture fell anywhere below 32 degrees, it averaged about 
40 degrees in  the tunnel. On the other hand, it  has 
been found that the average temperature of the tunnel 
in the summer time is about 65 degrees. It is scarcely 
necessary to explain that the sudden changes of tem
perature which mark the climate of New York city have 
not sufficient time to affect the envelop of steel. con
crete. and earth surrounding the tunnel. before there 
is a return to normal conditions. During the winter 
there must necessarily be a gradual fall of the average 
temperature in  the tunnel; but cold air that is carried 
in through ventilating openingI'! and at station en
trances is compensated for by the radiation of heat 
from the warm m ass of the ground throngh which the 
tunnel is cut. In the summer time, the heat that 
enters the tunnel is absorbed by the same medium ; 
and the indications are that there will be an average 
difference of 20 degrees between the street and the tun
nel temperatures throughout the year. 

AN IMPERIAL FLOATING EXHIBITION. 
A movement is on foot in Great Britain to institute 

a moving exhibition, which will at once remind Ameri
can readers of our exhibition rail road cars. which are 
occRRionally sent out for the purpose of introducing 
the natural resources of some particular State to the 
country at large. The scheme referred to is to dispatch 
a steamer loaded with specimen products of British 
indus tries on a tour of the world, the itinerary provid
ing for a call at thirty-two colonial and foreign ports. 
H is  expected that the exhibition will fulfill the double 
purpose of enabling buyers through the world to per
sonally inspeet the manufactured goods of Great Brit
ain, and of bringing the representative of each exhibit
ing firm in contact with prospective customers and 
giving them an opportunity to learn in detail what are 
their peculiar requirements. The itinerary of the 
steamer includes the ports of Africa. India. Ceylon. 
Straits Settlements. China, Japan. Australasia, South 
America. West Indies, and Canada. It is estimated that 
th e round-the-world trip will last about seven months. 
Althongh the idea of a floating exhibition on sucll 
an ambitious scale is n ovel, the broad principle is one 
that is  already recognized in this country. and our 
merchants and commerci;iJ bodies will do well to keep 
in touch with the movemel1t, and ascertain from the 
American Consul at each port how far it fulfills it;; 
purpose. 

RELATIVE STRENGTH OF THE NAVAL POWERS. 

The navies of the world are in a state of such pro.
gressive development, that it is difficult at any given 
time to state exactly what is  their relative strength. 
In the case of two rival power8 which have a number 
of battleships and armored cruisers under construc
tion, it  is quite possible that the balance of strength 
between the two depends entirely on the forwardness 
of the work on these new vessels. One nation may be 
building upon a methodical plan, which insures the 
delivery of so many vessels each year. while the other 
may be building in a desultory fashion ; in the one 
case the new ships may be within a year of completion. 
i n  the other they may be two or three years behind 
time. 

If we estimate the relative strength upon the basis 
of the total number of battleships. armored cruisers. and 
scouts-that is to say, all warships above 1.000 tons dis
placement-that are actually completeci, we find that 
Great Britain comes first with a total of 201 ships com
pleted, of 1.516,000  tons displacement ; France second 
with 96 ships, of 576.000 tons displacement ;  Germany 
third with 73 ships, of 388,000 tons displacement; Rus
sia fourth with 43 ships, of 315.000 tons displacement; 
United States fifth with 35 ships. of 295.000 tons dis
placement ; Italy s ixth with 38 ships. of 259,000 tons 
displacement ; and Japan seventh with 31 ships. of 206.-
000 tons displacement. All of these navies, however, 
have a large building programme in hand ; and taking 
them in their order, the names of the countries and the 
total tonnage of ships under construction are as fol
lows: Great Britain. 351,000 tons ; United States, 322,-
000 tons ; France, 180.000 tons ; Russia, 139,000 tons ; 
Germany, 118,000 tons ; HaIr,. 10;000 tons; and Japan, 
10,000 tons. 

. 

Now it is evident that if these new ships could be 
completed at once. there would b e  a great change in 
the relative standing of the . navies, ·for the United 
States has under construction a larger aggregate of 
tonnage than that of the whole of her completed navy 
as it stands to-day. The relative order of strength in 
such a case and the total tonnage displacement would 
be as follows: Great Britain, 1.867.000 tons ; France, 
756,000 tons ; Fnited States, 616.000 tons ; Germany, 
506.000 tons ; Russ ia. 499,000 tons ; Italy. 329.0 00 tons: 
Japan. 253.00 0  tons. It wil l  thuR be seen that the 
United States moves up from fifth to third position, 
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with ::. long lead over Germany. It is interesting to 
note, by the way. (he great prejlolllierance of the 
strength of the English-speaking naval power:;, Great 
Britain and the United States. In regard to the Brit
ish navy, it is noteworthy that at her present rate of 
building she is  greatly exceeding the mark of strength 
which she is popularly supposed to have set herself, 
namely, that her navy shall equal the combined 
strength of any two continental navies. As a matter 
of fact, were ·the present building programmes com
pleted. her navy would equal in tonnage that of the 
three most powerful continental navies, France, Ger
many, and Russia, and would have 117.000 tons to the 
good at that ; while a combination of the British and 
United States navies would give a total of  2.484.000 
tons, which would be within 10,000 tons of equaling the 
total tonnage of all the other navies of note in  the 
world. including that of Japan. On the side of the 
English-speaking combination. there would be the great 
advantages of a common tongue and great s ize and 
speed of individual ships, while a world naval combi
nation would suffer from the enormous disadvantage 
of being heterogeneous in speech, race, and in the 
classification of its ships. vVe confess that while we 
had a general i mpress ion of the naval predominance 
of the English-speaking race, we were not prepared 
to find that the development of the navies of the two 
countries had so greatly outrun that of the rest of the 
world. To these considerations may be added the fact 
of the incalculable strategic advantage that the coun
tries possess in a chain of coaling stations and dock
yards scattered throughout the high seas. that would 
give them incomparable facilities of refuge, repair, and 
replenishment in the event of a world-wide conflict. 

. .. , . 
THE GRANTS OF THE CARNEGIE INSTITUTION. 

The last annual meeting of the trustees of the Car
negie Institution was noteworthy for the fact that the 
sum of $200.00 0  was set apart for scientific research 
during the fiscal year of 19 02-1903.  The institution 
has been working s ilently since its inception. but none 
the less effectively. The grants which have been made 
may be considered as a most fitting recognition of 
scientific services rendered by the foremost living 
savants. Even he whose interest in science has made 
him familiar with the current work of many investi
gators. will  d ouhtless find among the list of men who 
have thus been honored many whose names are un
lmown to him. but whose work is for all that worthy of 
encouragement. 

It is imposs ible in this brief space to enumerate all 
the grants which haye been made ; for these. the 
reader must be referred to the last three numbers of 
the SCIEl'(TIFIO AMEHICA:"f SUPPLEMENT. in which al l  
the awards are given. together with a brief  abstract of 
the scientific work done by each investigator who has 
been honored. 

'\Te may be permitted. h owever. to call attention to 
a few scientists, the brilliancy of whm;e work has been 
bedimmed in the glamor of the more startling dis
coveries which have attracted the world's attention. 
Among the grants made to men who are not so well 
known to the world as they ought. to be, may be men
tioned that to Mr. Lewis Boss for investigations upon 
the motions of brighter stars. a nd of all stars of what
ever magnitude snpposed to h ave motions as great as 
ten seconds per century. and any other stars that were 
especially well determined pr.ior to 1850. The sur" of 
$5,000 awarded to him was not too much for so exten
sive an investigation. Prof. George E. Hale's grant 
of $4,000 was well spent on the photographiC study of 
stellar parallaxes with a 40-inch telescope. When it i s  
considered that 114 plates containing about 3 5 0  ex
posures have been obtained, some idea of the value of 
the work may be gleaned. 

New tables of the moon are urgently required for the 
purposes of astronomy and navigation. For a long 
period the problem of constructing and perfecting such 
tables has been delayed by an unexplained discordance 
between the observed motion of the moon and the 
motion which should result from the action of all 
known bodies upon it. The exact cause of this dis
cordance cannot be recorded. because the observations 
made from 1750 to 1850 have never been worked u p  
and compared with the tables. B y  the a i d  of a grant 
from the C51rnegie Institution, Prof. Simon New
comb was enabled to take up this work with results 
that will be of benefit not only to science, but to 
commerce as well. 

Among the larger grants, must be recorded that of 
$10.00 0  to Dr. Robert Fletcher, of the Army Medical 
Museum, for preparing and publishing the "Index 
Medicus." :.,Established in 1879, under the direction of 
Dr. J. S. Billings and Dr. Robert Fletcher. the Index 
was discontinued in 189 9  for lack of pecuniary sup
port. The scope of the work is broad. It contains in 
classified form, month by month. reference to every
thing published throughout the world which relates to 
medicine or public hygiene. 

It is particularly gratifying to note that Prof. H. N. 
Morse, of Johns Hopkins University, has been awarded 
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$1,500 for researches on osmotic pressure, Although 
osmotic pressure has been recognized for twenty-five 
years as one of the great forces of nature, no d irect 
measurements have been made to furnish an adequate 
experimental basis for the laws supposed to govern it, 
Prof, Morse has been engaged for several years in 
attempting to overcome the difficulties which lie in tile 
way of quantitative measurement of osmotic pressure. 

Not the least important of the chemical investiga
tions carried out under the auspices of the Carnegie 
Institution was the determination of values of atomic 
weights by Prof. Theodore W. Richards, of Harvard 
University. Prof. Richards has submitted a memoir, 
about to be published by the Carnegie Institution, con
taining the records of his experiments on a new method 
of determining compress ibil ity. By means of this 
method, the compressibility of bromine, iodine, chloro
form, bromoform, and other substances has been de
termined over a range of 700 atmospheres. 

One of the most important investigations which has 
been carried on through the munificence of the Institu
tion is that of Prof. Durand, of Cornell University, on 
ship resistance and propuls ion. Very gratifying prog
ress has been made in the preliminary measurements, 
speeds having been determined from distance and time 
records in 444 cases, and thrust turning momentum 
determined by integration in 655 cases. 

Lastly we must mention an award of $500 to Prof. 
Atwater, of Wesleyan University, for researches in
volving the direct determination of the amount of 
oxygen consumed by man for sustaining the bodily 
functions. Readers of this journal are doubtless 
familiar with the elaborate series of experiments con
ducted by Prof. Atwater with his  respiration calori
meter, experiments which have cleared away many 
a doubt as to the relative nutritive values of various 
foods. The grant to Prof. Atwater has been expended 
chiefly for designing and constructing or purchasing 
apparatus for developing methods of determining 
oxygen and for tests and experiments made with the 
apparatus. An award of $6,000 to Dr. Gamgee was 
made for work in the same field, in order to prepare 
a report on the physiology of nutrition, which was the 
task assigned to him. He began by inspecting Euro
pean laboratories and by visiting scientific men in 
Europe. It goes without saying that the work of Prof. 
Atwater formed not the least important subject of his 
studies. 

CARROLL DAVIDSON WRIGHT. 

BY MAB.ClTS BENJAMIN� PH.D. 
The time-honored custom of alternating the selection 

of a representative from the sections devoted to the 
physical sciences with one from the sections devoted 
to the natural sciences, for the presidency of the Amer
ican Association for the· Advancement of Science, failed 
to prevail  at the Washington meeting held last winter, 
when a conspicuous departure from that practice was 
made by the election of a distinguished representative 
of the section on Social and Economic Science, whose 
eminence was sufficient to carry him without opposi
tion into the highest office to which an American scien
tist can be chosen. 

Carroll D. Wright is of worthy New England ances
try, being descended on the paternal side from early 
English colonists, and on his mother's side from the 
Davidsons, who were of Scotch blood. He was born i n  
Dunbarton, N .  H., o n  July 28, 1840, and received an 
academic education. His natural inclination would 
have led him to college, but he early began to teach, 
and w ith such success that he soon became the assist
ant principal of the Mount Cffisar Seminary, in Swan
zey, where he also began the study of law. 

The coming of the civil war was a serious event to 
the young men of New England, and ·Wright was quick 
to offer his services to his country, enlisting as a pri
vate in the Fourteenth New Hampshire Volunteers, or 
which in 1864 he became the commanding officer. 

At the close of the war he returned to his . . .  chosen 
profession, and in 1865 he was admitted to the bar of 
Keene, N. H. He selected patent law as his. specialty, 
and settled in Massachusetts.  For ten years he devoted 
himself to  the practice of his profession, in which he 
was thoroughly successful. Meanwhile, Col. Wright's 
marked influence over men was made conspicuous in 
h is new home by his election, in 1871, to the Massachu
setts Senate, in which body he served for three years, 
rendering valuable services , and especially as chairman 
of the Committee on Military Affairs. 

His ability was so evident that it  commended itself . 
to the governor of Massachusetts, who in June, 1873, 
at the close of his senatorial career, appointed him 
chief of the Massachusetts Bureau of Statistics of La
bor, which office he then held until 1888, also during 
that period taking the decennial census of Massachu
setts in 1875 and again in 1885. In addition , he was 
supervisor of the United States census for the State 
of Massachusetts in 1880, and subsequently a special 
agent of that work to investigate and report on the 
factory system. 

111. January. 1885. he was called by President Arthur 
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to the higher office of National Commissioner of Labor 
in Washington, which place he still holds, although he 
will  soon retire to actively fill the presideney of Clarll: 
University, in Worcester, Mass., to which he was elect
ed in 1902. In addition to the regular duties of hi" 
office, President Cleveland intrusted the completion of 
the eleventh census to him in 189 3, in charge of which 
work h e  remained until 1897. 

No event in recent years in  the h istory of the United 
States is comparable in importance with the agreement 
made during the autumn of 1902, on the part of the 
coal miners of Pennsylvania on one hand and the 
operators on the other, to submit their differences to 
arbitration, and with this agreement Col. Wright had 
much to do. It may be well, however. to emphasize 
the fact that the many years of experience in treating 
similar matters in his annual reports had given Col. 
"Wright a wide range of knowledge, and a)so it  must 
be remembered that in 1894 he had had much practical 
experience, for he served as ch ief of a commission that 
was appointed to investigate the strike in Chicago dur
ing that year. It was therefore most natural, when 
the great strike in the coal regions of Pennsylvani a  
began to be felt b y  t h e  public, a n d  t h e  necessity o f  
i'ringing it  to an immediate e n d  w a s  apparent, that 
President Roosevelt at once turned to Col. Wright as 
the best and most competent intermediary. During the' 
preliminary arrangements, Col. Wright was in constant 
consultation with the President, and on the creation 
of the Anthracite S trike Commission he became its 
recorder. He more than anyone else guided the delib
erations which so happily caused the termination of 
that terrible strike. 

Col. Wright's knowledge of social economics has 
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been taken advantage of by educational institutions, 
especially in Washington, for he has served as honor
ar;" professor in the Catholic University of America 
since 1895, and he has also held the. chair of statistics 
and social economics in the school of comparative juris
prudence and diplomacy of Columbian University since 
its foundation. Harvard, Johns Hopkins, Michigan, 
Northwestern, Brown, and Dartmouth, have invited 
him at different times to deliver courses of lectures 
before, their students. In other ways he has also been 
active, and conspicuous among these is  his selection 
by Mr. Carnegie to serve as a trustee of the richly 
endowed Carnegie Institution in Washington.

' 

His contributions to science have ,been large, and 
include more than fifty annual reports, together with 
many pamphlets and monographs on social and eco
nomic topics. His larger works are "The Factory Sys
tem of the United States," "Relation of Pol itical Econ
omy to the Labor Question," "History of Wages and 
Prices in Massachusetts, 1752-1883," "The Industrial 
Evolution of the United States," and "Outline of Prac
tical Sociology." 

Dartmouth has conferred upon him the degree of 
Ph.D. , and Wesleyan, Clark, and Tufts that of LL.D. 
He is one of the very few corresponding members of 
the Institute of France in this country, an honorary 
member of the Imperial Academy of Science of Russia, 
a member of the International Statistical Institute and 
of the International Institute of Sociology, and an hon
orary member of the Royal Statistical Society of Great 
Britain.  At home he succeeded Gen. Francis A. 
Walker as president of the American Statistical Soc1-

lIS 
ety, and he is a leading member of the American So
eiaJ Science Association, a councilor of the American 
Economic Association, and a member of the American 
Academy of Political and Social Science. 

He joined the American Association for the Ad
vancement of Science at its second Washington meet
ing in 1891, and in 1894 was made a fellow. Col. 
Wright continued to take an active interest in the 
section on Social and Economic Science, of which he 
became chairman In 19 02, as well as vice-president of 
the association. He presented at the Washington meet
ing a retiring address on "The Psychology of the Labor 
Question," and he will  preside at the meeting to be 
held this week i n  St. Louis. 

In the years to come it  is  his hope that he may be 
permitted to live in  Worcester, Mass.,  a well-known 
educational center, and there, as president of the uni
versity to which he has been called, pass the remaining 
years of his l ife in giving from the rich stores of his 
accumulated knowledge and experience to those who 
shall have the honor of listening to the wisdom from 
his lips. Fortunate, indeed, will be those who shall 
have that privilege. 

••••• 
PREVENTING FROST ON SHOW WINDOWS IN 

WINTER. 
During w inter weather many shopkeepers experi

ence more or less d ifficulty in keeping theiT show win .. 
dows free from the ice that in low temperature tends 
to defeat the object of the display. No doubt a ll of the 
devices for keeping glass clear of ice, published from 
time to time in the journals, have received a fair test, 
with varying satisfaction. A writer in one of the for
eign drug journals, apparently a druggist who has ex
perienced the rigors of h igh latitudes, insists that none 
of the ordinary schemes are of much use, and that 
the only certain r emedy for the opaque deposit of solid 
water is  a double layer of glass with a sufficient air
space between. He states that application s of glycerine, 
alcohol, and other solutions are of no avail in extreme 
weather and that, in any case, they must be so fre
quently renewed that they become extremely trouble
some. In the northern portions of Russia, where zero 
weather is s ufficiently common, experience has taught 
the owners of show windows that the only effective 
protection is a three-inch air space between two panes 
of glass. The outer sash is rendered as nearly tight as 
possible by calking the chinks and pasting strips of 
paper over the crevices. The glass is  then carefully 
cleaned and dried on a clear, mild day, and a second 
sash, fitted with the same care to prevent all  circulation 
of air, is inserted about 3 inches within the first. The 
double panes are said to obstruct the view very little. 
The physical cause of the deposit of moisture and ice 
upon windows is the difference in temperature between 
the surface of the glass and the air bearing a relatively 
high proportion of moisture, which comes in contact 
with it. As long as the glass is  as warm as the circu· 
lating air, there will be no deposit, nor when its tem
perature is higher than the dew-point of the moist air. 
Warm air is able to carry a much larger proportion of 
water than cold air, and the problem therefore resolves 
itself into a question of keeping the glass warm or the 
air dry. 

A small electric fan in the window two or three 
feet away seems to answer this  purpose well. Probably 
the moisture is all dried o ff, hence leaving nothing to 
freeze ; anyway. the glass is perfectly dry and clear. 

• t • •  
D ISPERSION OF FOGS BY ELECTRICITY. 

Sir Oliver Lodge has tried at Liverpool to disperse 
fogs, using for. this purpose a Wimshurst influence 
machine which discharged by means of a bundle or 
points into the air. A very high potential is necessary, 
and to increase the surface a large gas' flame was used 
to supplement the points. On one occasion the dis
charge of electricity from the flame was sufficient to 
keep a clear space of fifty or sixty yards radius in a 
dense fog. Although these experiments were promising, 
the Wimhurst machine did not seem suitable for every
day use, and there was no other generator which would 
give a sufficiently high d irect voltage to do the work. 
To overcome this difficulty, Sir O liver now uses the 
rectifying ¥roperties of the Cooper Hewitt mercury 
vapor lampl _ . . This arrangement gave him unI
directional sparks two or three inches long,. and was 
very effective in laboratory experiments. To dispel the 
fog in a circle of fifty or sixty yards' radius is a note
worthy performance, but the general application of this 
method seems to be rather far off. The cleared area 
will have to be extended much more than sixty yards 
from the d ischarge station before the system can be 
of use in harbors :'('Jr at sea, thus necessitating the use 
of very high voltages, such as are at present impracti
cable. There are, however, waterways-such as the 
Manchester Canal or  the Chicago River, in which the 
channel is  narrow and the traffic very great--<where a 
system of dispelling fogs only slightly better than this 
would be very useful. It is to be hoped that Sir Oliver 
will carry on his work and will be able to report much 

more s.uccessful experiments before long. 
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AN INGENIOUS MACHINE WHICK G1i.EA'l'LY SIMPLI· 

FIES THE PROCESS OF PRINTING. 

The discovery a few years ago that aluminium was 
a good substitute for lithographic stone furnished a 
great impetus to the art of l ithography. The flexibility 
of the metal plate permitted it to 
be used on rotary presses, wherea;; 
the stone could only be used on the 
fiat press. Not only pictures, but 
reading matter was impressed on 
the plates, so that books and news· 
papers were printed by the l itho· 
graphic process. Briefly described, 
the process consists of printin/? the 
matter with greasy ink on a pre· 
pared sheet. This is then pressed 
down on the aluminium plates, 
transferring the design thereon. A 

solution of acidulated gum arabic is  
flowed over the aluminium plate, 
and is absorbed by the bare por
tions while the acid combines with 
the grease of the design to produce 
a fatty aluminium salt which has a 
great attraction for ink. In the press 
the plate is first moistened, by 
means of a roller, with water which 
adheres to the gum surface, but is 
repelled by the greasy design, while 
the ink roller which follows inks 
only the greasy design, because the 
moistened portions repel the ink. 
The impressions taken from th", 
plate correspond perfectly to the 
original design .  

Scientific America!\. 
prlses two separate machines, one which perforates a 
strip of paper, and the other which prints the transfer 
sheet under control of the perforated tape. The first 
machine is provided with a keyboard of a hundred 
keys. On depressing a key two electrical contacts are 

FEBRUARY 6, t904. 
from the normal reserve. At the same time the se· 
lector arm is automatically swung about until it lie� 
over the contact representing the quotient of the reo 
maining reserve divided by the number ot spaces reo 
quired in the line. As soon as the selector arm be· 

Gins to move, the operator adds tu 
his line sufficient characters to com· 
plete his syllable or word, and then 
touches the line key, which pro· 
duces a line·closing perforation in 
the paper strip. As the last char· 
acter in the line is strUCk, the se
lector arm is moved over the con· 
tacts representing the amount of 
space which must be used between 
each word to completely fill out the 
l ine, and when the line key is 
struck a switch is closed connecting 
the jUstifier contacts with the elec
tric circuit and the selector arm is 
pressed against these contacts, 
which cause a corresponding com
bination of perforations to be punch· 
ed in  the paper strip. 

After the desired matter has been 
recorded upon the tape, the latter 
is passed through the second rna· 
chine. In this machine· two series 
of contact fingers bear against op
posite faces of tape, and the fingers 
make contact with each other 
through the perforations as the tape 
travels between them. The tape is 
passed backward through this ma-
chine ; that is, the end of the line 

A few years ago it occurred to 
Mr. Walter S. Timmis, a Brooklyn MACHINE WHICH PRINTS THE. CHARACTERS eN THE TRANSFER PAPER. 

is first to pass between the contact 
fingers. Consequently, the first con· 
tact made is that of the justifier. inventor, that the process could be 

mnch simplified by provid ing a small mechanism, 
something like a typewriter, to print the original  
transfer sheet, and such a machine he set about to 
design. At the very outset of the undertaking he was 

� ••••••••••••••••••••••••• o •• o ••• 

• 

• 

• 

• 
• 

• 

• 

• 

• • 

• 
• 

• 

• 
• 

. .  
• • 

• • 
• 

• • 
• 

• 

• 

• • 
• 

•• 

• •• • 
• • • 

• 
• • • • • 

...... � •..•.................. 

THE PERFORATED TAPE. 

• 

met with the problem which has baffled many another 
inventor in the typesetting field, namely, that of jns· 
ti fication, or spacing the words to exactly fill out the 
line. But Mr. Timmis bravely attacked the difficu lty 
and succeeded in overcoming it by means of a won-

made which close the ei'rcuits of. two of the electro· 
magnets in the perforator mechanism shown at the 
right. The two magnets thus actuated attract thei r  
respective armatures which operate corresponding 
punches to perforate the'paper. The perfqrator mech· 
anism cOmprises twenty electromagnets �hich may 
be operated in a hundred different combinations to 
correspond with the keys of the keyboard. After each 
combination is perforated tlle paper strip is moved 
forward a unit's distance, : presenting a fresh surface 
to the next combi.nation. ·, ,"flle justification, mechan· 
ism is shown, in our illustration, between the perfor
ator and keyboard. Nor:mally this is set to allow for 
a nine·units space between eacll word-a space .equi
valent to one and a half ems and obviously much 
greater than would ordinarily be required. In other 
words, a certain portion of the length ·of the· line is 
reserved for spacing. This reserved portion varies, o{. 
course, with the number of, words in the line, being 
equal to nine units t imes the number of spaces te-.t 
quired. As the perforation of the strip continues, in . 

time a point will be reached where the ;:tggre&aje 
length of the words in the line exceed!;> this var:iahl�" " 
spacing reserve, and thereupon the selector ;arn:r·· be· 
gins to move. The selector arm. which may'be seen 

In a new machine which is being perfected, the tape 
passes directly from the perforator through the type-
printer without being passed backward. Patents on 
this machine, however, are still pending, and we are 
not at liberty to describe the mechanism at this time. 

The process of printing from a fiat surface is vastly 
interesting, but probably familiar. to not more than one. 
p!lrson in a thousand. It is done on the simple principle 
that oil or. grease and water won't mix • .  The design to 
be printed from lithogTaphic sJiQne or aluminum plate is 
defined· in ink the basis of which is grease. Over the rest 
of the plate a roll, moist with water is passed, and ·when 
the surface of the plate comes in contact with. the paper 
nothing prints except that portion previously marked out 
in gTease. The process, hitherto confined exclusively

· 
to 

lithograph work, may now by .the use of the aluminum 
plate be made available for US!) on fast web-perfecting 
presses such as are used now by modern newspapers. 

A FACSIMILE OF PRINTING DONE BY THE MACHINE. 

The justifier contacts close the electric circuit to 
the justifying mechanism, setting th e  latter to give 

,the proper spaces in the line. The characters are 
printed on a transfer sheet of paper, by means of a 
type sleeve, which is given two movements, one a ro-

MACHINE WHICH PERFORATES THE TAPE AND CALCULATES THE SPACES RE QUIRED TO JUSTIFY THE LINES. 

derfully ingenious mechanism. With the justification 
problem solved, the remainder of the task was com
paratively easy, and the result of these labors is shown 
in the accompanying illustrations. 

The "Lithotype," as the invention is called, com· 

in the illustration, moves over two series of contacts, 
one representing units of space, and the other tenths 
of units. When the reserve begins to be encroached 
upon, a calculating device determines the width of 
each encroaching character struck.- and deducts this 

tary movement, and the other a horizontal axial maVI')' 
ment. When a chara<;ter contact is made, the:tYl'Hl 

sleeve starting· from normal is operated by two spr�llgs, 

one tending to move the sleeve through a semi·rotation, 

(Continued on page 118.) 

© 1904 SCIENTIFIC AMERICAN, INC.



FEBRUARY 6, 1904. 

PULLMAN CARS IN RAILROAD ACCIDENTS. 

It is during the Christmas season, and for a few 
weeks before and after, that experience has taught us 
to look for a great increase in the number or railroad 
accidents. We thought that last year was a painfu1 
record ; but it has been exceeded by the list of horrify· 
ing disasters that have marked the past two months. 
We present illustrations of a wreck that occurred re
cently o n  the Frisco system at Godfrey, a small station 
near Fort Scott, Kansas. The collision took place early 

Scientific American 
Pullman ears off the trains and the loss of life will  be 
reduced to a minimum. But if, as your note would 
indicate, you would build the entire train as the Pull
mans are, you will  not have overcome the difficulty. 
With no light cars to crush and deaden the impact the 
shock would be so great, coming to a dead stop from 
a speed of say 60 miles an hour, that almost every pas
senger would be killed. I do not believe the remedy is 
'so much in the strength of the ears as in  the manner of 
operating the road. If all the cars were built l ike the 
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injuries to the occupants of the two cars. No onc was 
killed, or even seriously injured, in the private car. 
This was a case where the Pullman, after mitigating 
the shock by the amount of its own inertia, was strong 
enough to transmit what was left of it to the train 
ahead without suffering serious injury itself. The 
point made by our correspondent that, if all cars were 
built as strongly as the Pullman, the' passengers would 
be killed by the shock of suddenly arrested motion, is ,  
we think, very much open to question. They, would 

The Wrecked Engine and One of the Pullmans of the Express; the Latter is 
Practically Uninjured. 

VestibUle and Portion of Side of Day Coach. 

in the morning of December 21, 1903.  It seems that 
the brakeman on a freight train which was standing 
on a siding at Godfrey had been sent out to flag tbe 
"Meteor," a fast passenger train, which was due at the 
time. The express thundered up to the little station 
at a speed of about 60 miles an hour, and seeing all 
clear, the engineer carried his train through with the 
throttle well open. The brakeman either failed to do 
his duty, or his signal was not seen, and the express 
crashed into the freight, with the result that twelve 
persons were killed and a larger number were seriously 
injured. The wreck of the train was almost complete. 
The engine was stripped of everything that could be 
torn away, cab, fittings, smokestacl{, etc. The tender 
was completely wrecked, as were the mail car, the 
baggage car, and the smoker. It is significant, as 
will be noticed from one of our engravings , that 
although the first· class coaches and the baggage and 
smoker were so badly wrecked, the Pullman showed 
its usual resisting qualities, to which we referred 
a few weeks ago in this journal. It will be seen 
that the particular car shown in our illustration has 
all of its windows intact  but one, which is Slightly 
broken. 

A correspondent, Mr. D. N. Byerlee, of Hood River. 
Oregon, has this to say on the s ubject of the safety of 
Pullman cars: " If you will but consider that the 
mail, baggage, and day coaches act as a sort of cushion 
between the Pullmans and the engine, you will  realize 
the saving to the Pullmans and the greater than or
d inary damage that will result to the day coaches and 
their passengers. This is  really the fact. Keep the 
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RESULT OF A COLLISION AT SIXTY M ILES AN HOUR. 

Pullmans it would equalize the death rate, and perhaps 
lower it  somewhat. But when we have a perfect block 
system and our government enacts such stringent legis
lation as holds in Mexico and enforces it  as rigidly as 
they do in Canada, we shall hear of very few casualties 
indeed. Twenty-one years' experience and observation 
in railway service confirms me in the belief that 9 0  per 
cent of the casualties are due to carelessness and reck
lessness, and this certainly is  crimina!." We fully 
agree with our correspondent that the position of the 
Pullma,ns at the rear of the train conduces largely to 
the immunity of Pullman passengers from death o r  
serious injury ; but i t  by no means follows that were 
the case reversed, and the Pullmans placed in the 
middle or at the front end of the train, they would 
telescope and crumple up with the same fatal effects 
that occur in first·class day coaches. As a matter of 
fact, the Pullmans, by their position at the rear of the 
train, are occas ionally called upon to take the full 
brunt of a rear·end collision. Recently one of the lead
ing engineers on the Rapid Transit subway in New 
York described to the editor an instance of this very 
form of accident. He was in a day coach in the middle 
of a train, at the rear end of which was the private 
car of a well-known manufacturer of air-brake ap
paratus, which while stopped by signal outs ide the 
Harrisburg station, w as run into by a heavy Chicago 
and New York express. The private car received the 
full shock of the collision and proved strong enough to 
transmit i t  to the train ahead, pushing the cars to
gether and causing the two day coaches ahead of it 
to telescope, with a result of 50 per cent fatalities or 
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be badly bruised, and limbs would be broken perhaps ; 
but there would be none of the grinding, crushing, and 
tearing of limb from limb that marks the telescoping 
of two cars. 

At the same time our correspondent unquestionably 
hits the nail upon the head when he attributes the loss 
of life not so much to the weakness of the cars as to 
the careless manner in which our roads are operated.  
As long" as trainmen consider that rules relating to" 
the running of trains are elastic and subject to modi· 
fication at the will of the individual employe, they will 
continue to slaughter people in the brutal manner that 
has characterized the past few weeks. In the older 
countries the railroad cars, compared with our day 
coaches, are mere eggshells in  strength, and yet we 
know that during the last year of operation on the 
roads of one European country, not a S ingle passenger 
was k illed. Judging, however, from the slow progress 
that we are making, it  will be many years before our 
trainmen have learned to render our block system effec
tive by implicitly obeying them ; and until that time 
has come, we certainly think that it  would be advisable 
to build our cars so that not even combined stupidity, 
carelessness, and willful neglect of signals can wreck 
them. 

.. . ..  

THE NEW STAGE OF THE METROPOLITAN OPERA 

HOUSE. 

"Bayreuth," " Parsifal"-what splendid names to 
conjure with! Now, thanks to the new stage of the 
Metropolitan Opera House, we have our own Bayreuth 

Winches tor Raising and Lowering the Bridges. Counterweights (or the Drop Scenes and Borders. 
THE NEW STAGE OF TRE METROPOLITAN OPERA ROUSE. 
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in New York, where we can give the "solemn festival 
play." 

There is absolutely no reason why "Parsifal" should 
not be produced in New York rather than in a small, 
uncomfortable, and highly expensive Franconian town. 
The W agnerian idea is to carry the book, the music, 
the scenery, as a concrete proposition. He wrote the 
'Nords and the music, designed the whole stage setting, 
and was his own conductor and stage manager, so we 
have a case of undivided responsibil ity. The musical 
world trembled when it was suggested that "Parsifal," 
the Holy of Holies, was to be performed in New 
York ; but it has been done, and in the opinion of 
some critics as well done as at Bayreuth, or even 
better. 

"Parsifal," more than any other of Wagner's operas, 
depends upon the appeal to the mind through the eye. 

The mise en sci?ne of this imposing pageant requires 
great resourcefulness on the part of the stage director. 
When it was decided to give "Parsifal," a new stage 
became imperative, and the services of Technical Di
rector Carl Lautenschlager, of Munich, were secured, 
and in conjunction with Mr. Theo. G. Stein, the archi
tect, a modern stage was installed, capable of making 
quick changes and transformations. It was their alm 
to build a stage which would also minimize the amount 
of labor and render hitches and accidents almost i m
possible, and that they succeeded admirably is shown 
by the enthusiasm which the scenic and mechanical 
effects provoked. The first visit to a stage is always 
a revelation ; the vast size of the room, the rising and 
drc pping scenery, the under-stage mechanism, the 
lights and the orderly confusion, all tend to cast a 
rosy light on the theatrical life. 

A few generalities are in order. The audience really 
sees a very small portion of the stage, for behind 
the curtain i s  a rectangular structure milch highei' 
than the roof of the auditorium. This great height is 
rendered necessary in order to raise the hanging scenes 
bodi ly, without resorting to the necessity of rolling 
them up. EVerything above the arch of the prosce
nium is termed the "flies." The stage proper is the 
rectangular platform on which the players or singers 
stand. The sides of the stage are termed the "wings," 
ar,d here the s ingers and ballet enter through the 
various so-called "entrances," the number depending 
on the number of "wings." The stage is divided width
wise into sections, and these sections of the stage 
floor can be raised above or lowered below the stage, 
depending on their construction, so that whole scenes 
can be raised or lowered as the case may be, or moun
tains or other high places built up in a short time. 
Great depth of cellar is necessary in order to permit 
of whole scenes being lowered. The top of the stage 
is known as the "gridiron" or "rigging-loft ; "  it con
sists of a slotted floor adapted to carry sheaves for the 
ropes which serve to support the drop scenes, borders, 
and gas battens which formerly carried the gas lights 
and now serve to carry the electric l ights. To insure 
uniform motion and to distribute the weight, there are 
five ropes to each scene or border, and they pass over 
pulleys ranged at equal intervals across the width of 

, tl'te gridiron. There are 63 sets of ropes in the new 
�,�etropolitan Opera House stage, and the weights to be 
borne are all  counterweighted so that the cloths can 
all be worked from the first fly gallery as easily as a 
dumbwaiter. The counterweights are inclosed to pre
vent accidents. Twenty-eight flymen now do the work 
of s ixty. 

In " Parsifal" it is necessary to have two elaborate 
transformation scenes, and this is accomplished by 
means of panoramas, four in number, s ituated in the 
wings and secured at the upper end to the first fly 
gallery. The panoramas are huge spools 36 feet long, 
and the painted canvas is reeled from one spool on one 
side of the stage to the other. The panoramas are sus
pended from a trolley serving to carry the weight of 
the canvas in its width-wise passage along a wire. 
With the aid of the panoramas, it is possible to pro
duce the remarkable change from the woodland scene 
to the stately Hall of the Grail Knights, while Gurne
manz and Parsifal appear to be walking the entire 
distance. The movements of the various panoramas 
are accurately timed and the effect is good. 

We now come to the under machinery, which is elab
orate, but still very simple. We have already referred 
to the "bridges" or movable sections of the stage. At 
the Metropolitan, the first four are adapted to sink, 
carrying the scenery, properties, etc., with them ; they 
can also be used to raise whole scenes, saving intermin
able waits. When a bridge is to be used to raise scen
ery which rests on its deck or floor, the floor of the 
stage must be removed. Instead of being taken up in 
sections like trap doors, ropes are attached under

neath that portion of the floor of the s tage which is 
superi mpose(l over the bridge. These ropes pass over 
pulleys an tl then to w i n c h e H .  'fh e  fl ooring correspond 
i ng- to t h e  length of the bri dge is  laken out  in two sec

t i ons. one r ight, one left. This is  accomplished by 

m eans of two pieces of the flooring which are cl8pressed 

slightly at one end, allowing the two sections of floor-
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ing to store themselves in grooves underneath the 
fixed floor of the wings. The bridge is now raised by 
two men operating a winch. The bridges are heavily 
counterweighted so that the labor is comparatively 
l ight. The bridges are 42 feet 9lh inches long, 3 feet g 
inches and 2 feet 8 inches w ide. Their depth is 21 
feet. In the magic parden of Klingsor, the entire 
kiosk and scenery is let down into the cellar by the 
bridges, producing an awful scene of destruction. It 
is prefaced by a short scene which shows us the magi· 
cian's tower, and we have selected this scene for the 
drop scene shown. The back drop and borders are 
raised, while the "practicable" ( to use stage parlance ) 
staircase is lowered. The construction of the bridges 
is such that a trap can be inserted anywhere while they 
are down, a great i mprovement over the old fixed traps 
where you know in advance exactly where MephIsto
pheles will go down or Hamlet's father's ghost come up. 
Special movable traps run in the spaces b etween the 
bri dges and can be located at any point. 

The si de-scenes, or wings, are also worked mechan
ically. They are secured to movable troileys or char
iots which run on the floor of the first story of the cel
lar. This enables the stage to be kept clear and also 
facil itates the rapid and accurate setting of scenes. 
The three bridges at the back are counter-weighted 
and are adapted to rise up 23 feet above the stage to 
imitate rocks, etc. They can also be run up in sec
tions and fulfill a very useful purpose. While it may 
appear that all these devices are very simple, yet they 
are interesting for the reason that everything, even to 
the panoramas, is worked manually. Herr Lauten
schliiger has built some very complicated stages, in· 
e luding six revolving stages. He is inclined to think 
that a stage like the present, or a revolving stage, is 
best adapted to the needs of grand opera. A revolving 
stage is to be built at an early date in New York city. 

. 4 . , . 
AN INGENIOUS MACHINE WHICH GREATLY SIMPLI· 

FIES THE PROCESS OF PRINTING, 

(Continued from page 116.) 

and the other to draw it  axially from the right to the 
extreme left. A series of ten pins are arranged at the 
left end of the type roll, and a similar series is ar
ranged at the right end, the former serving, when 
raised, to limit the axial movement and the other co
operating with pins on the axis to limit the rotary 
movement. As stated above, each character is repre
sented by two perforations on the tap e ; one of these 
makes contact w!th a corresponding pin at the right, 
and the other with a corresponding pin at the left. 
Now, if, for example, the eighth pin at the right were 
raised ,  and the third at the left, the sleeve would ro
tate three character spaces and slide axially eight 
character spaces, bringing the predetermined char
acter on the s leeve in line with the printing hammer 
of the machine. Tl't e latter is thereupon actuated to 
strike the paper against the sleeve and make the re
quired impression. This done, the type sleeve is re
stored to normal position by two cams and is ready for 
the next operation. At the same time the carriage 
which carries the transfer paper is moved laterally a 
distance corresponding with the width of the char
acter just i mpressed. As soon as a word is completed, 
a space perforation is encountered on the tape whieh 
c�l uses t;1e carriage to move the d istance predetermined 
by the justifier. And herein lies another very inge
niol ls l itt le  mechanism. The carriage moves only in 
even multiples of a unit ; whereas the justifying mech
anism is measured in tenths of units. For example, a 
space of 3.4 units might be required between each 
word. In this case the fir,'lt space would measure three 
units, and an accumulator device would retain the 
fracti on of unit space. The next space would again 
] ;c three units and . 8  would be retained in the accu
mulator. The third space, however, would measure 
four units and .2 would be retained in the accumu
In tor. Thus, the operation would continue, the accu
lYlulator retaining the fractions of space until they 
accumulated to an entire unit, when that unit would 
be applied to move the carriage an extra unit of space. 
At the end of the line the accumulator is restored to 
norma 1 ,  thf' carriage is returned by the line trip and 
moved up one space for the next line, and the spacing 
mechanism i s  reset for the new line by the new justi
fier combination of perforations. These operations, 
though seemingly slow, are nevertheless very rapid. 
The machine illustrated has been operated at 10,0 0 0  
e m s  an hour, or twice t h e  speed a t  which t h e  average 
operator manipulates a keyboard. Thus, the transfer 
machine can handle the output of two perforator ma
ch ines. Mistakes of the operator can be corrected by 
pasting strips of paper with the corrections thereon 
m'er the fml lty matter on the transfer paper. 

The general ad yantages offered by the Hthotyping 
process may he bri e fly s nmmed up as follows: It does 
a way wi th i. h e  n s e  of t y pe and the process of stereo
typing. It mal,es nse of ligh t aluminium plates as 
against heavy stereotype metal on the presses. The 
l ife of the plate is unlimited , whereas the stereotypes 

must be changed at every 40,000 impressions. In the 

Lithotype, fonts may be changed simply by S lipping on 
a new type wheel on the printer. A number of s mall 
rolls of tape wiil  contain the perforations for a whole 
book and may be very conveniently stored or mailed. 
The machine is very compact and takes up little room. 
We show an ordinary sixteen candle power incandes
cent globe in each of the i llustrations to indicate the 
size of the machine. 

" � . I "  
The Commerce 01" t h e  U ni t e d  States and R n ssia. 

Exports from the United States to Russia in the year 
just ended aggregated practically 20 million dollars. 
This is more than double the amount of our exports to 
Russia in  1901,  the year in which duties were ad
vanced upon merchandise from the United States enter· 
ing Russia, and is also double the average for many 
years preceding that date. Imports from Russia have 
also greatly increased since that time. In 1903 they 
were $10,9 07, 315, against $7,263,874 in 1901. Thus the 
total commerce between the United States and Russia 
in the calendar year 1903 exceeds 30  million dollars, 
and is double that of 1901, the year in which such 
alarm was felt with reference to our commerce with 
Russia, and is three times as great as in 1893. 

This increase in the trade w ith Russia is especially 
marked when compared with the growth in trade with 
other European countries. Comparing conditions in 
1903 with those of 1901, it may be said that exports to 
Europe as a whole show a slight decrease, while those 
to Russia, as already indicated, show an increase of 
more than 100 per cent. To the United Kingdom our 
exports in 1903 are 55 million dollars below those of 
1901 ; to Netherlands, the reduction in exports, as com· 
pared with 19 01, is more than 12 m illions, and to Bel· 
gium, more than 5 millions. To France our exports in 
1903 show a slight increase, and to Germany an in· 
crease of nearly 40 million dollars ; but in each case 
the percentage of gain is small, compared with that in 
our exports to Russia, which show a much larger gain 
proportionately than those to any other European 
country, while in our imports from Russia a material 
increase is  also shown. 

The chief growth in our exports to Russia, in  the two 
years in question, has been in cotton, agricultural im
plements, copper and its manufactures, and naval 
stores. In i ron and steel there has been a slight reduc
tion, and in flour a considerable reduction. Raw cot
ton, of which our exportations to Russia in the fiscal 
year 1901 were less than 2% million dollars, showed in 
the fiscal year 1903 a total export to that country of 
over 8 millions. Agricultural implements have grown 
from $1,692,597 to $3 ,636,145 ; copper and manufactures 
thereof, from $79 0,724 to $1,364,272, and naval stores, 
from $281,616 to $432,792. Iron and steel, which in the 
fiscal year 1901 amounted to $1,636,894, was i n  the 
fiscal year 1903 $1,198,13 9 ; and flour, which in the 
fiscal year 1901 was $1,261,122. was in 1903,  $1,028,5 9 0 .  

'J'he Arrival 01" Smithson's Body. 

The coffin containing the body of James Smithson, 
the founder of the S mithsonian Institution, who died 
many years ago in Genoa, was removed frorn the dis
patch boat "Dolphin" on January 25 and carried to the 
Smithsonian Institution, where it will remain until 
Congress authorizes its final burial in the grounds of 
the Institution. 

The party that witnessed the transfer included Act
ing Secretary Loomis, as the personal representative of 
President Roosevelt ; Sir Henry Mortimer Durand, the 
British Ambassador ; Senators Cockrell,  Frye, and O. 
H. Platt ; Representatives Bitt, Adams, and Dinsmore ; 
J. B. Angell,  of Michigan ; J. B. Henderson, of this 
city ; Prof. S. P. Langley, secretary of the Smithsonian 
Institution, and Dr. Alexander Graham Bell. The cof
fin was draped in the AmericfLll and British flags. As 
it was lowered f"om the "Dolphin" to the caisson, the 
United States Marine Band played "Nearer, My God, 
to Thee." Troop l<', ] 5th Cavalry, served as escort. 
At the InsUtution the body was formally received, and 

the Rev. D ,' .  R. H. McKim, of Washington, delivered a 
e ,l logy of �' m thson. 

• e o . 

1\1 ,',-eles", 'J'cl egraphy in Germany. 

Wireless telegraphy is rapidly coming into com
mercial utility in Germany, and large numbers of 
"spark messages," as such telegrams are called, are 
tranRmitted daily. There is a service in operation 

bet ween Den mark and Prnssia, while two German 

steamers running between Kiel and Korsoer are 

equipped w th instruments and maintain continuous 

communicati;lll with both the German and Danish 

land stations. The system employed is the Slaby-Arco. 

Private m �ssages are accepted at the two offices at 

Biilk llem TGel, and the other on the Isle of Fehmarn. 

A fee of ,1 7 cents is charged for every message trans

m itted fr(' ,n one station to the other, i rrespective of 

the numLer of words it contains, and it is thence d is
patched to any part of Germany or Denmark at a cent 
per word. 
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M allllllotlt '.I'o o t h .  

To the Editor o f  the SCH�NTmlC A1.Il£mcAN : 
I notice in your issue for January 23 a descrip

tion of a mammoth's tooth. I have recently re
ceived the tooth of a mammoth which was discovered 
at Austin, Texas, whi le a well was being dug. It was 
found 45 feet below the surface. The laborer struck it 
with his pick-ax, in excavating it, and broke it. The 
tooth weighs 12 pounds. It  is 13 inches long, 7 inches 
broad at the center, and i t  is  4 inches thick. It  makes 
an excellent curio. J. S .  BROWN. 

Galveston, Texas. 

.�bout the NcW" Meth o d  o f  G atheri ng- 'I' urpentinc. 

To the Editor of the SClI£K'l"IFlC AlIIEIUCAK : 

I note in your issue of January 2 the article relating 
to the "new method of gathering turpentine," invented 
by Dr. Charles H .  Herby, and by him "given to the 
pUblic." 

E leven years ago I experimented with detachable 
receptacles to catch the "dip" in lieu of the ordinary 
"box" cut in the trees, trying a number of substances 
and forms of receptacles. 

My experiments were made at the McQurre place at 
Adiel, Ga. The object which I sought was mainly to se
cure a better grade of rosin after the first year's work
ing of the trees. 

A "virgin" tree yields "window-glass," water-white 
rosin, which brings a high price. The second, third, 
and fourth year's working o f  trees yields poorer and 
poorer grades of rosin, because of the tannic acid, 
which accumulates in the old boxes in the trees, and the 
fourth year ( the last in Georgia ) rosin hardly more 
than pays for the barrels and handling. 

By the use of the detachable boxes, I hoped to se
cure a high grade of rosin through the working of 
trees , and also save some "dip," which is lost in the 
v.sual way of gathering-dipping from tne box in the 
tree into a large bucket with a wooden paddle. 

While the theory seemed good, I found it entirely 
i mpracticable to apply it, I t  is impossible to construct 
a receptacle which will come anywhere near answering 
for the different forms and sizes of surfaces to which 
they must be attached. 

The "dip" will run by and to the ground. I even 
tacked a metal basin to a specially-prepared surface, 
without entirely preventing the loss of "dip." 

The "dip" or gum adheres to the inside and outs ide 
of such a receptacle, gets hard, and cannot be re
moved by any feasible process in the wood . 

In short, this plan is impracticable, Moreover, I 
found that at least one man had made the same kind 
of experiments some' three years before I attempted it.  

GIWRGE 'vV. COLLIN. 

Bridgeport, Conn., January 8, 1904. 

Ne,v AutolllobHe U e c o r d s  on t h e  Orlllo nd-Daytona 
Beach. 

As a beginning of the promised lowering of auto
mobile speed records at the race meet in Florida last 
week, William K. Vanderbilt, Jr., lowered Henry Ford's 
record made on the ice by two-fifths of a second. Mr. 
Vanderbilt drove his recently imported 9 0-horsepower 
Mercedes racer, and he covered the mile in 3 9  seconds, 
or at the rate of 9 2 .31 miles an hour. One of the 
fastest races that was run on the same day, January 
27, was a 15-mile match between H.  L. Bowden and 
is.  N. Stevens, each of whom drove a 6 0-horsepower 
Mercedes car. Bowden beat Stevens by 11 seconds, 
covering the 15 miles in 10 : 18, or at an average speed 
of about 87 miles an hour. 

The great feature of the second day was the mile 
championship race, consisting of three heats. There 
were seven machir.es in thi s  race, but one of which
the Winton Bullet No. 2, driven by Barney Ol dfield
was of American make. The other six were Vander
bilt's Mercedes, Bowden's Mercedes, Stevens' Mercedes, 
Brokaw's Renault, Shanley's Decauville, and La Roche's 
Darracq. The first heat was won by Vanderbilt i n  
4 8  4-5 seconds, w i t h  Bowden second in 49 3-5, an,1 
Shanley third in 55 4-5 seconds. 

In the secon d heat, the Winton 8-cylinder machine 
forged to the front and made the fast time of 43 
seconds ( 83 .72 miles an hour ) . Mr. Stevens was 
second in 45 2-5 seconds, and Mr. Brokaw's Renault 
came in third in 48 3-5 seconds . 

The third heat was also won by Oldfield in 46 3-5 
seconds, while Mr. Vanderbilt finished second in 49 3-5 
seconds. The mile championship for 1904 therefore 
gOBS to the American racing car built on distinctly 
American lines, i .  e "  with a hori zontal motor instead 
of one of th e vertical type. 

The first heat of the five-mile invitation race for 
gentlemen amateurs was won in [) minutes . 18 3-5  sec
onds, by Mr . .Tanws L, Rree�e on h i s  40-h orSCIJOWf>r 
Mercedes.  

The second and final h eats were not run off till the 
following day, when they were won by Mr. Vanderbilt 
in 4 :  38 1-5 and 3 :  34 3-5 respectively. The first heat 
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of the five-mile free-for-all  race was won by Oldfield in 
3 :  48 4-5, but his machine broke down just as he fin
ished. The second and third heats went to Mr. Van
derbilt in 3 :  40 and 3 :  31 3-5 respective ly. The latter 
time is  equal to an average speed of about 85 y� miles 
an hour. Mr. Vanderbilt also won the one-mile race 
for gentlemen drivers i n  47 3-5. 

A one-mile motor bicycle race was a feature of the 
third day's sport, and was won by G. H.  Curtis, on a 
machine of his own make, in 56 1-5 seconds. The con
cluding race, a five-mile handicap, was won by S. B. 
Stevens from scratch in 4 minutes and 2-5 of a second. 

The races on the fourth and concluding day were 
over ten-mile and twenty-mile stretches. The times 
made will be given in our next issue. 

. . ' . 
THE HEAVE NS IN FE BRUARY. 

BY HENRY NORRIS RUSSELL, PH.D. 
The finest part of the evening sky at this season lies 

south and west o f  the zenith, where we find several of 
the brightest constellations in the heavens. 

At our accustomed hour o f  9 o'clock in the middle 
of the month, Gemini is  almost overhead, a l ittle south 
of the zenith. Its two bright stars, C astor and Pollux, 
about 5 deg, apart, are the prin cipal feature of the 
constellation, and two roughly parallel lines o f  fainter 
stars extend from them toward Orion. 

Below Gemini lies Canis M inor, whose principal star, 
Procyon, sends us more light than Castor and Pollux 
combined. Still lower is Canis Maj or, with the magnifi
cent S irius, six times as bright as Procyon, and sur
passing fourfold any other star that we ever see. Below 

. S irius and to the left is the rest o f  the constellation, 
which contains one star almost as bright as Castor, 
and two or three others not much fainter, though they 
do not appear nearly as bright to us as Castor does, on 
account of the great absorption which their light suf
fers in passing obliquely through our atmosphere, 

Canopus, the brightest star i n  the heavens after 
Sirius, can be seen low on the horizon, a l ittle to the 
r ight of S irius, by observers s outh of latitude 35 deg. 

To the right of Procyon, and a little below it, appears 
Orion, tne brightest of all the constellations, with two 
sl ars of the first magnitude and several of the second. 
Higher up and farther west is Taurus, w ith the red 
Aldebaran, and the cluster of the Plei ades farther west. 
North of this, and west of the zenith, is  Auriga, whose 
brightest star, Capella, ranks next to Sirius among 
those now in s ight. Following down the Milky 'Yay 
we come to Perseus, then Cassiopeia, and finally Ceph
eus, well down below the pole. 

Aries lies below Perseus on the left. The southwest
ern sky is dull, being occupied by Eridanus and Cetus, 
which have few conspicuous stars. 

East of the meridian the most prominent groups are 
Ursa ¥ajor and Leo. The former is coming up on the 
right o f  the pole, the latter i s  quite h igh up in the 
east. The long regular line of Hydra rises from the 
southeastern horizon, and extends almost to Procyon. 
Parts of Virgo and Bootes have risen, but their bright
est stars are still invisible. Draco, below Ursa Major, 
is the only other prominent constellation in Sight. 

About 3 V2 deg. southwest of Capella ( in the direction 
of the Pleiades ) lies a star-Epsilon Aurigffi-which 
recent investigations show to be an uncommonly inter
esting object. It has been known for many years that 
the star is variable. It. is usually a l ittle below the 
third magnitude-fully as bright as the brighter of 
the two stars which lie 3 deg. south of it-but on 
several occasions it has been seen by competent observ
ers to be of the fourth magnitude-decidedly fainter 
than either of them. 

It has been supposed that these fluctuations in 
brightness were irregular. However, Dr.  Ludendorff, 
of the Potsdam Observatory, who has recently made 
a careful d iscussion of all  the available observations, 
finds that the epochs of minimum brightness have oc
curred at regular intervals of a l ittle over twenty-seven 
years-in 1821, 1848, 1875, and 1902.  

About a year before the epoch of minimum, the star 
begins to decrease in brightness, and in seven months 
it. has lost about half its l ight. Then for about ten 
m onths it.  remains constant, and then increases again, 
recovering its original brightness in seven months 
more. During the remaining twenty-five years of the 
period there i s  little evidence of any change in the 
star 's brigh tness. 

This variation is exactly similar in  character ( though 
of very mnch longer period ) to that of the well
lmown Algol variables, and it is natural to attribute 
it  to the same cause, n amely, the eclipse of one of a 
pair of b inary stars by the other. This hypothesis i s  
strongly confirmed by the fact t h a t  speetroscopic ob
servations, also made at Potsdam, show that the star 
is  a binary of long period, both of whose componentR 
are bright.  The relative orbital velocity of the two 
stars a]Jpears to he  at  l east as great aR that of the 
earth around the sun. 

A lth ough not  enough d ata have yet been publiRned 
to enable the dimensions of the system to be calculated 
with any reliability, a rough estimate, based on the 

assumption that the true orbital velocity is a little 
greater than that of the earth, may be of interest. 

It would appear that the system consists of two stars, 
about equal in brightness, one of which is more than 
twice the diameter of the other. When the small star 

. is eclipsed behind the large one, all its l ight is  cut off, 
and we have a minimum, When the small star is In 
front of the large one, it  cuts off only a small fraction 
of its l ight, and there is not enough difference in the 
amount of l ight which reaches us to be noticeable. 

The period of revolution of these two stars is about 
twenty-seven years, and their distance apart is on the 
average about equal to that of Neptune from the sun. 
The smaller star is about 350 million miles in diame
ter, and the larger one about 850 million miles, or 
about 400 and 1,000 times the sun's diameter, The com
bined mass of the two stars is, however, only about 
thirty-five times that of the sun, so that they must be 
of an excessively tennous constitution. 

It should be borne in mind that the above numbers 
can give at best merely an idea of the general nature 
of the system, and may be very far indeed from num
erical correctness, However, this exceed ingly interest
ing system is now under careful observation, and we 
may hope that in a few years it  will  be possible to say 
defin itely whether this theory of its variation is  cor
rect, and, if so, how large the stars really are. 

THE PLAKE'J'S. 

Mercury is  morning star i n  Sagittarius and Capri
corn us. On the morning of the 10th he reaches his 
greatest elongation, and is nearly 2 6  deg. west of the 
sun. He is, however, so far south that he will not be 
very easy to see, although he rises nearly 11h hours 
before the sun, By the end of the month he rises only 
half an hour before sunrise, and can no longer be 
seeu. 

Venus is also morning star, in the same constella
tions as Mercury, but twelve or fifteen degrees west of 
him, so that she rises abou t an hour earlier. Though 
steadily growing fainter, she is  still the brightest of 
the planets . 

Mars is evening star in Aquarius and Pisces, and can 
be seen shortly after dark, as he sets about two hours 
after the sun. He is  more than 200,000,000 miles from 
us, and is consequently inconspicuous, being only about 
as bright as the pole star. Jupiter is l ikewise an even
ing star, On the n ight of the 25th he is  in conjunction 
with Mars, being half a degree south of him.  The two 
plan ets can easily be seen just after dark, a little to 
the south of west .  Saturn i s  in conjunction with the 
sun on the 1st, and is  practically invisible throughout 
th e month. At midnight on the 25th he is i n  conjunc
tion with Mercury, at a distance of about three-quarters 
of a degree. By a singular coincidence, this conjunction 
tal,es place on the same day, and at the same hour, 
as that of Jupiter and Mars. In this case, however, 
the two planets are so far south, and so near the sun, 
that they can hardly be seen. 

Uranus is morning star in Sagittarius, and rises at 
about 3 A, M. on the 15th. Neptune is in Gemini, and 
crosses the merid ian at 8: 3 6  P. M. on the same date. 

'l'HF; MOO:'\'. 
Full moon occurs at 11 A. M .  on the 1st, last quarter 

at 5 A. M. on the 8th, new moon at 6 A.  M.  on the 
16th, and first quarter at 6 A. M. on the 24th, The 
moon is nearest us on the 1st, and farthest away on the 
15th. She is  in conjunction with Uranus on the 11th, 
Venus on the 12th, Mercury on the 13th, Saturn on the 
15th, Mars at 2 P. M. on the 18th, Jupiter at 10 P. M. 
the same day, and Neptune the 26th. The conjunctions 
with Jupiter and Mars are decidedly close. As seen 
from the northern United States, the moon passes 
north of both planets at a distance less than her own 
diameter. 

Cambridge Observatory, England. 
• · e '  • 

A n other llIasto d o n  F o u lld i ll N c,v York. 

Near Hornellsville, N. y" part of a skeleton of a 
great mastodon has been dug up. Some laborers were 
excavating near the village of Belvidere for the Pitts
burg, Shawmut, and Northern Railway Company, and 

when about s ix feet down, one of the men struck what 

looked l ike a large bone. The foreman rescued the 
bone after it had been broken in two by the pick of a 
workman. Dr, Johnson, who is said to have been once 
connected with the Smith sonian Institution, pro
nounced it to be portions of a mastodon's rib. Further 
excavation brought to l ight three ribs and four verte
brw, making in all a section of the animal's bad;: 
about eighteen inches long. Each of the vertebra> i s  G 
inches in width.  These seem to be by far the larg8st 
mastodon bones of their ldnd ever discovered .  

. �  . .  
C u rie's U " fll sal o f  t h c  M c dal o f  t h e  L e g i o n  o f  

Il o llor. 

Prof. Curie has declined to accept the medal of the 
French Legion of Honor, despite the fact that the gov
ernment offered it to him of itR own free wil l ,  and not 
becanse o f  the solici tati ons of any friends of the Curien. 
The refusal comes all the more as a surprise, Since 
Prof. Curie accepted the Nobel prize not so very long 
ago. 
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IIAKING ASBESTOS FIRE CURTAINS AND FIREPROOF 
FABRICS. 

BY A. FREDERICK COLLINS. 
With all the inventions and i mprovements in meth· 

ods and apparatus for fire-fighting, it would seem that 
the quenching of accidental fires would be a compara
tively easy matter ; but experience has shown that 
after a certain critical burning point has been r eached, 
the best-directed efforts fail .  If the extinguisb.
ing of fire has not developed into an 
exact science, the art of building con
struction has ; and it is now possible to 
make not only buildings absolutely fire
proof, but all thei r  interior furnishings 
as well. A building of steel, brick, and 
fireclay offers but l ittle protection from 
fire to the occupants if its inteLor i s  fur
nished in woods, silks, and cottons, and it 
is these inflammable products that are 
often placed where ignition i s  most 
easily possible. B u t  these materials may 
be easily substituted by heat-resisting, 
chemically-prepared fabrics, or what is 
better, by products . of  asbestos, a mineral 
composed of flax-like fibers, which may be 
woven into cloth, spun into rope, made 
into paper, or compressed into a form 
that possesses all the qualities of  wood 
except ignition. The purpose of this paper 
is to describe some of these processes. 

Asbestos is  one of the most remark
able SUbstances found in nature, and is 
classified by geologists as a peculiar spe
cies of the hornblende family of minerals. 
Its composition is chiefly sil ica, magne-
s ia, alumina, and ferrous oxide, and consequently un
consumable, hence its name. The fibers formed by the 
chemical combination above given are perfectly 
smooth, and in this respect are different from all other 
known fibers. 

ParadOXically, it is  the Iinl, which completes the 
chain between the vegetable and mineral kingdoms, 
and is in fact a m ineralogical vegetable possessing the 
curi ous properties found in both, for it  is at once 
fibrous and crystalline, elastic and brittle, heavy as 
a rock in its crude state, yet as l ight as thistledown 
when treated mechanically. 

Added to this, its fibers, soft, white, and delicate, 
have, by their inherent quality of indestructibility, 
withstood the action of the elements

' 
since the worl d 

began ; and through all the countless ages, during 
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which the hardest rocks surrounding it have been re
duced, this mineralogical mystery has remained in
tact, having successfully resisted the assaults of fire, 
acids, and time. Asbestos is found widely distributed 
throughout the world, althOUgh the prinCipal supply 
of crude asbestos suitable for the manUfacture of fire
proof cloths and curtains comes from Canada, about 
seventy-five miles from Quebec. 

The Italian mineral has a fine, silk-like fiber, but is 

Weaving Asbestos Cloth. 

lacking in the essential characteristic of strength. The 
product obtained from South Carolina has a soft, 
woody, yellowish fiber, which quickly powders under 
pressure. The South African as bestos, as one might 
naturally infer, is  of a dark slate o r  black color, with 
excep tionally long, strong fibers , but owing to its stiff 
and horny texture, it  cannot be manufactured into a 
fine fabric, hence the superiority of the  Canadian as
bestos, and its large consumption in the United States. 

The mining of asbestos differs radically from the 
m ining of other minerals, since no shafts are sunl" 
but excavations are made in the open, somewhat after 
the manner of a stone quarry. Canadian asbestos, 
however, is found in narrow veins or seams about an 
inch and a quarter in thicknE)ss, and embedded in 
rock which is easily severed from it. The strata of 

Weaving Asbestos Li!itlng. 

CUtting A�bl;s(us raper. 
HOW ASBESTOS CURTAINS ARE IIADE. 

FEBRUARY 6, 1904 
asbestos, which may be vertical or hori ZOntal, are 
found in practically detached deposits, and are as elus

ive as those of zinc-bearing ore, and can only be de
termined by exploring for them. 

'The rock to which the mineral is attached shows 
on fresh frac ture a serpentine mineral of a green 
shade containing finely-divided particles of chromiC 
and magnetic i ron. The asbestos on cleavage presents 
a brilliant, dark·green surface by reflected light, but 

the ' fibers aiter they are detached are per
fectly white. The act of separating the 
mineral from its matrix of rock is termed 
"hand cob bing," and after this process the 
mineral is  shipped to va.rious factories 
in the United States , 

The process of manufacture begins 
by placing the asbestos mineral in a 
chaser mill,  a machine comprising a ro
tating edge-wheel revolving at the end 
of a tadial atm in a trough, which 
crushes the mineral, dividing the flbers 
without destI:oying them. The result ill 
a snowy mass of mineral wool ready for 
winnowing. a method of removing the 
minute particles of rock still clinging to 

the fibers very much like the winnowing 
of grain ; this is done by means of a 
blast of air ,  which separates and blows 
away the foreign matter, leavin g the 
fibers in a refined state and in proper con
dition for the third stage of manufac
ture. 

This is tel'mad air fiber raising, and as 
the name imp l ies , the fibers are raised 
by a current of' air pro duced by a blower 

of large dimensions through a vertical pipe inclined 

at a small angle. The object of this procedure wiJI  
be obvious, when it is  stated that the air blown across 

the fibers canses those of coarser tex ture to be depos
ited in a compartment neal' the bottom of the pipe. 

The medium fibers will be projected a little higher, 

and these will fall into a second compartment. The 

finer fibers w ill be blown to a higher point, and there 

collected, while  the dust w i l l  be carried to the top 

and deposited. 
The fibers are in this way sorted into different lots 

according to their texture, and are ready to be made 
into articles for which they are be'lt adapted. The 
fluffy stuff now goes to the carding room, just as 
though it were genuine wool sheared from a sheep or 

(Continued on page 122. ) 

Cardfn!!: Asbestos Fibers. 

Manufacturing Asbestos Paper. 
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THE ABORIGINES OF JAPAN. 
BY WALTER L. BEASLEY. 

Probably one of the most interesting ethnological 
exhibits at the forthcoming St. Louis Exposition will 
be a native village and several family groups of the 

Ainu Women With Tattooed Mustaches. 

�:�.fil":, . , 

Mustache Lifters. 

A Coat Made of Bark. 

Hairy Ainus of Yezzo of Japan. Prof. F'rederick 
Starr, of the University of Ch icago, leaves shortly 
for the Orient to secure typical representatives of this 
mysterious and l ittle-known race, who will  be seen in 
this country for the first time. They are one of the few 
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peoples who still remain a puzzle to the anthropolo
gists. They have no written language, no record of 
any kind to throw light upon their past. They are 
classed as the aborigines of Japan, 
and were found living upon the isl
and when the Japanese arrived then, 
The Japanese conquered and drove. 
them northward to the cold and less 
hospitable regions. They now dwell 
on the island of Yezzo, j ust north of 
Japan. A few own the Kuriles, while 
a portion have emigrated across to 
the Russian penal settlement of Sag
halien. The men are noted for the ex
traordinary growth of hair, which 
covers their bodies, as well as for 
their long beards. Owing to their 
primitive ways, and peculiar religiOUS 
and ceremonious observances, they 
afford an excellent subject for study. 
An extensive and picturesque collec
tion of Ainu dress and ceremonial 
objects has recently been received and 
installed at the American Museum of 
Natural History, obtained by Dr. Ber
thole LaUffer, an Asiatic explorer, 
and partly by gift of Arthur Curtis 
James, Esq. 

1 2 1  

woman makes a few Incisions on the part t o  1:>e tat· 
tooed, after which she takes s ome of the soot upon 
her finger, and rubs it well in the gashes she has 

The Ainus' dress, religion, and 
mode of life are almost the same as 
those existing hundreds of years ago. 
The people are subjects of Japan, but 
have no voice in government, and are 
simply left to themselves. They have 
no ambition, and have not introduced 
into their industrial life any of th", 
progressive methods of their near 
neighbors, the Japanese. They num
ber about 16,000,  a mere remnant of 
a once numerous and barbarous race. 
They subsist chiefiy by hunting and 
fishing. The bear is  still pursued and 
IOhot by means of the primitive bow 

Native Loom, Showing Roll of Bark Cloth and Garments. 

and poisoned arrow, though the Japanese are endeavor
ing to enforce a law against this method.  

An Ainu house consists of a framework of poles 
having the roof and sides thatched w ith reeds, w ith 
a small hole left in the roof for the smoke to escape. 
The completion of one of these huts is considered a 
gala occasion, and marked by a house-warming feast, at 
which all the relatives and others who helped to build 
the same are invited. Cakes of millet are passed 
around, and a big tub of sake or rice wine i s  placed in 
the center of the room. 

One of the odd objects used by Ainu men are long 
wooden sticks extensively ornamented, called mus· 
tache lifters. These serve a double purpose, being 
used in religious ceremonial worship ; when so em
ployed, they dip one end in the salce bowl, and offer a 
few drops of wine to the gods whom they desire to 
pray to, while in ordinary use they are utilized to keep 
the long beard out of the cup while the person i s  
drinking. They are from twelve t o  fourteen inches 
long, and carved in various designs, and are h ighly 
t reasured by the i r  owners, who do not care to part with 
them. 

Young women are more prepossessing than the men, 
and are much sought by the Japanese for wives. They 

practise, however, the custom of tattooing their lips 

so as to imitate mustaches, thus produclng a strange 
effect to their features. The tattooing is  said to be 
somewhat painful. It is  done by degrees, requiring 

about a year to put the finishing touches on. The 

tattoo is obtained from bark of the birch, a pile of 

which is burnt under a kettle, until  the bottom is 

well blackened by a thick coating. With a knife the 

made. Several applications result in two dark-blue 
bands, which will last for five or six months before 
being renewed,  

Hairy Amu of Yezzo, Japan. 

One of the most curious and sacred of all the Ainu 
belongings is the "inao,"  or wooden prayer sticlrs, 
which hold the most important place in their religion 

Ainu Thatched Huts. Prayer StiCKS. 
THE AINUS, A PRIMITIVE PEOPLE OF JAPAN. 
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The people believe in a great many gods and deities, 
g·ood and bad, who reside in and control the forces of 
nature. The inao are pieces of whittled willow WOOd, 
with the shavings left attached to the top. They are 
symbolic offerings in prayer, presented to the distant 
gods. Some are shaved upward, and others backward. 
They are hung up in the windows, doorways, and look
ed upon as charms, safeguards, and evils. They are 
also placed neal' springs, river-banks, storehouses, by 
the fireside, and in fact in every domain where the par
ticular god is  supposed to dwell. Near each hut i s  a 
small plot, which might be called the Ainu church or 
temple, for it is his  special place of worship. This 
consists of a number of inaos or poles, upon which 
are placed the skulls of  animals, which have been 
killed in a hunt or sacrifice, especially the bear. The 
men, old and young, with solemn faces, sit  before 
these weird-looking objects and offer sacrifices, pour 
out libations of wine, and utter prayers to the gods, 
and implore them to reward the supplicant with suc
cess in hunting. 

The material for the garments of both sexes is made 
from the inner bark of the elm tree, which is put into 
water to soak and to soften, after which it is  taken 
out, and the fiber divided into threads and balls. It 
is then woven into narrow rolls of cloth on a primitive 
loom. The garments are quite rough, and have a 
faded brown color. The women are somewhat expert 
in executing fancy needle-work, arid i n  their arrange
ment of patterns and designs, the embroidery and 
decoration is  done with Japanese colored thread, upon 
t he groundwork of their own elm-bark fabric. I n  
winter the women s e w  bear, deer, a n d  w o l f  sldns over 
the elm fiber for greater warmth . The Ainu bear 
hunters undoubtedly outd.s8 the best civilized spor ts
men in bravery and courage. The latter consid�r one 
hundred yards off with a modern 'Winchester a safe 
d istance for a shot for such an animal. The Ainu 
method, on the contrary, is as unique as it is  thrilling' 
and dangerous. The bears spend their winters in 
caves. '1'0 rout them out,  long voles are pushed in
side ; if one shows himself in fair view, he falls r:evere
ly wounded by the poisoned arrow. Often they are 
smoked out. When a bear is first shot, he  savagely 
and furiously attacks his enemy. At close quarters , 
the Ainu discards his bow and arrow, awaiting one 
final onslaught. The wounded and enraged beast 
stands upon his haunches, ready to pounce upon his 
assailant. If the Ainu b e  a lJrav(, and experienced 
hunter, he  watches his chance to make the final and 
fatal thrust. At the right time he rushes into the 
animal's embrace, and plunges his knife int.o his body. 
But he does not always escape w i thout a reminder of 
the encounter. Some of the less venturesome hunters 
employ another method. Armed with a long, sharp
pointed spear, they await the charge , and keep the 
I,oints of their weapons well hidden and covered by a 
!J J ece of cloth under the arm. The animal seeing the 
hunter evi dently without a weapon, makes a wild 
dash for him ; quick as a fiash, the hunter merely 
steps aside, and the beast falls upon the spear, which 
p('net.rates far into p is body. 

The most impor ( a:Jt ceremony of the year is the 
great bcar feast, held in S eptember and October. The 
bear is universally worshiped, and is  looked upon as 
one of the most honorable representatives of their v :tr
ious gods . '1'0 give a bear festival is considered a great 
h onor and is  likewise quite expensive, owing to the 
large

' 
amount of said; the host is  required to serve. 

The young cub in the interval ,  before he is  to be sac-
1'; lced.  is  kiwlly cared for and given the best food 
and fish obtainable, and is treated with great affection 
by the master of the household. For a year or more 
he is the "star boarder" of the family,  and shares in 

all of the luxuries of his master's table. The cere

m-. m y  is quite lengthy, and lasts several days. ·A few 

of the main features are here set forth. For the feast, 
the host several weeks ahead sends out invitations to 

his  relatives an d d istant friends.  I t  is  the gala social 

event of the whole season, and the favored ones come 

arrayed in their best ornamented bark clothes. the 

women dress up their husbands i n  the most gaudy and 

showy garments, while th ey in turn appear in bark 

gowns, adorned with large earrings, necklace of glass 

balls with large copper pendants, and with a new coat 
of tattoo over 

'
their l ips .  It is said that the bear fes

tival is one of the two occasions when the Ainu men 
and \\'Om8n wash their faces and hands, the other being 
at funeral s .  After general greet ings h ave been ex
change d .  t h e  host a n d  his  vis itors inspeet t h e  cage 
o uarters of the bear, after which they adjourn to the 
i�terior of the house, where the drinking of said and 
prayer offerings are made. The mustache sti cks are 
dipped into the saler and the guests throw several 
drops into the fire and other sacred places. After this 
the sakI' is  q uaffed in long draughts by the women and 
men, the bearrls of the men being held U]l with the mns

tache stickFL  One of  their n1lmher is delegatee] as a 

spokesman to go to the hear. and advise him of his 

forthcoming executio n .  This person sits down before 

the cage, and tells Bruin th a t  he is about to be sent 

to his forefathers. He craves pardon for what he and 
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his fellows are about to do, and hopes that he won't 
be angry, comforting him by saying that a great many 
inao, plenty of wine and millet cakes will be sent 
along with h is body on its last journey. After this 
he is taken out of the cage by a noose fastened around 
his neck, and led around, that he may enjoy a fare
well bit of freedom. He is then made a target of by 
the men, who proceed to tire and wear him out by 
shooting him with blunt-headed and wooden arrows. 
Then comes the crucial moment for poor Bruin. He 1� 
seized and thrown down, and after being rendered help
less, two long poles are used to end his torture. One 
is placed under his throat, and the other on the nape 
of his neck, and he i s  gradually choked to death. After 
this his form is spread out on a mat before the sacred 
hedge or praying place, lamentations and dancing are 
held, and food and drink placed before him. The 
men seat themselves before the mat, and aga: n  liba
tions of sake are offered and consumed, which the wom
en join in drinking, and also dance in a hilarious fash
ion. Soon the effects of the salce are shown upon the 
men, who usually fall upon the mat in a stupor. On the 
next day the bear is cut up,  and certain parts dis
tributed to the guests, who participate i n  it. The 
head i s  then stuffed with inao shavings, and placed 
upon a pole stuck in the sacred hedge. This is also 
accompanied by dancing, weeping, and drink-offer;ng. 
Thus the bear is consigned to his fathers, and the 
guests disperse to their various h omes, and the vil
lage settles down in quietude for another year. A 
great diversity of opinion exists among anthropolo
gists as to the origin and relationsh i p  of the Ainus to 
other peoples. They have no linguistic affinity to 
any neighboring or d istant nat ; ons.  Baelz,

' 
a foreign 

investigator, owing to their rather white skin and 
non-savage appearance, advances the theory tha.t they 
were formerly allied to a branch of a European Cau
casian race, which became divided and separated by 
encroachments of Mongol-Turkish invasions. Prof. 
Franz Boas, however, considered the foremost Amer
ican authority, disagrees with this  statement, and is 
of the belief that they probably belonged to the East 
S iberian and Asiatic tribes. The accompanying illus
trations are reproduced through the courtesy of the 
American Museum of Natural History. 

• • • 
THE MAKING OF ASBESTOS FIRE CURTAINS AND 

FIREPROOF FABRICS. 

(Continued from page 120.) 

pure cotton fresh from the plant on which it grows, 
instead of a mjneral substance that in its original 
state was mined like a lump of anthracite coal. 

A carding mach ine, similar to that employed in pre
paring wool, cotton,  or flax fibers before spinning, has 
been adopted by the manufacturers. The problem of 
mechanically combing these fibers was no small one, 
and the carding takes place in a machine having a 
large central rotating cylinder covered with card 
clothing, that is, strips of leathe r  set with projecting 
wires termed teeth . Around the main cylinder there 
a.re a number of smaller cylinders, also provided with 
card clothing, which engages Lhe teeth of the central 
cylinder rotating in the reverse direction. 

This machine straightens out the fibers and lays 
th em p;lrallel ; after passing through the first breaker, 
they are fed into a second carding engine or breaker, 
which is set to a finer gage than the precedin g. A 
third and last carding process takes place in a ma
chine called a finisher or condenser, when all the ir
regularities are eliminated, and the fibers are stri pped 
from the final cylinder by means of a fly-comb, 
and are converted into unspun thread s,  when they 
are delivered on a traveling apron or endless band, 
and are gathered into rows by reciprocating scrapers ; 
they are then condensed, and the process is continued 
in the coiling cans. 

In spinning the yarn, the rovings are delivered 
to the spindles on a carri age, which then recedes, 
when the fibers are twisted, an d  returns when the 
spun asbestos yarn is wound on the spindles. The 

spinning frames do not draw th e yarn, and no strain 

is placed on it  until after it is twisted. This brings 

the manufacture of the fireproof material to a point 

where it is  to be woven into cloth, packing, or other 

forms ; for asbestos , is used for divers other purposes 

than those appertaining to theaters. 
'While adulterated asbestos may b e  used in some of 

the mechanical arts, for theatrical hangings its purity 

should be 100  per cent ; it then forms one of the 

safest barriers against the calamity of fire. As a mat

ter of fact, much of that which is termed commer

cially pure asbestos cloth contains from five to twenty 

per cent of combustible matter, but absolutely ]lure 

American-made cloth may be obtained, where price 

i s  not a primary considerati on . 
Not only is pnr i t y  pssent.ial i n  asbestos cloth where 

used for protection against fire, bnt strength as wel l ; 

and after asbestos is subjected to a high temperature, 

it has a tendency to powder, when, owing to its weight, 

it may break through, and its util ity be impairM. 
Onp of the leading manufacturers has made a.u im-
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provement in weaving asbestos cloth for theater cur
tai ns ; it  consists of two strands of asbestos spun 
around a strand of high-temperature-melting brass 
wire, so that the wire is completely embedded and 
concealed. These asbestos metalllc strands form the 
warp, so that the threads run the long way of the 
cloth when finished. The weft, or filling-in cross 
threads, is made of plain, pure asbestos. 

Such a curtain will stand well under a severe h igh
temperature tes t without breaking. The i llustrations 
show clearly the different mechanical processes for 
converting the mineral into the finished cloth. Not 
only theater curtains, but set scenery of all kinds 
may be · constructed of asbestos. Scenic artists find 
i t  more difficult to paint, but the finer textures may 
be utilized for this purpose ; and although asbestos 
cloth does not take colors as satisfactorily as cheese 
cloth and burlap, yet its use should be provided for 
wherever audiences are to be assembled. 

Flooring and woodwork i n  general may be easily 
replaced by compressed asbestos fiber board, al:d it 
has been shown that the latter may be stained, pol
ished, and finished to as high a degree as wood. AI1 
the upholstery should be of pure asbestos cloth, and 
carpeting is also made to take the place of the com
bustible vegetable and animal fibers now used so ex
tens ively. One of the peculiar properties of asbestos 
carpeting is that the longer it  is  in service, the 
tougher i t  becomes. 

Asbestos is utilized in the arts in many other forms 
than cloth ; it  may be worked into a pulp, and a fire
proof paper is obtained. This paper is now used on 
roofs, between walls, flooring, etc. :B'ireproof rope 
three-eighths inch in diameter for the suspens on of 
curtains and other uses is made having a tensile 
strength of 1,650 pounds per foot. High-grade asbestos 
plaster is fireproof, soundproof, and hangs together 
w ith great tenacity when subjected to water. 

Asbestos mineral with rocl{ a� it  comes from the 
mine costs $200 per ton, but after it is stripped the 
lon g fibers are worth $1,500 per ton. When these are 
made into cloth it  sells for $3 per square yard ; when 
made into curtains, the sewing is done with asbestos 
thread. 

• • • 

'.I' h e  C u rre n t  S U PI)lelu e n t .  

The current SUPPLKMENT, No.  1466, opens with an 
excellent description, illustrated by several large en
gravings, of the co:,structioll of Globe I sland Bridge, 
Sydney, New South Wales. Electrical engineers will  
read with interest an article in which the results of 
the German high-speed railway trials are critically 
analyzed .  The article on the Edison Portland Cement 
'Works is concluded. The summary of the grants made 
by the Carnegie Institution is concluded. Mr. Samuel 
P. Langley, Secretary of the Smith sonian Institution, 
presents an interesting biography of J ames Smithson, 
the founder of the institution that bears his name. 
The article is particularly timely, inasmuch as Smith
son's body has been transported from Genoa to 'Wash
ington, in order that i t  may rest in the grounds of the 
Smithsonian Institution. Mr. W.  A .  Del Mar attacks 
the problem of  melting sleet on a third rail, and shows 
what the prospects of success are of heating the rail .  
A new panoramic telescope has been exhi bited in Ger
many, which gives to the man behind the gun an oppor
tunity of completely examining a field of 3GO degrees 
without moving either h i mself or the eyepi ece of the 
instrument. The instrument is described in fnl ! .  The 
Paris Automobile Show description is continued. 

. . . . 
T!'a nsatlalltic 'ru r b i n e  Liner. 

The "Victorian," the first of the Allan Line's new 

turbine steamers for the Atlantic service, is fast ncar· 
ing completion in Clarke & Co. 's  shipbuilding yard at 
Belfast. She will  probably make her first visit to 

Canada during the fall of this year. 
Turbine steamers in cross-Channel service have 

proved a great success, chiefly because of insuring more 
comfort to passengers in  rough weather, but great mod
ifications and alterations in the system had to be de
vised to suit Atlantic requirements . 

• • • 

While the French submarine boat "Narval" was leav
ing Cherbourg Harbor recently . she came into col

l ision with a tugboat which was traveling at right 

angles to the eourse of the submarine. The officer of 

the latter observed the approaching tug, and immedi

ately reversed his engines , the "Narval" at the time 

making a ,speed of five knots. Although the momentum 

of the submarine was thus considerably reduced, she 

struck the tugboat with sufficient force amidships to 

force her nose through the hull  of the latter to the 

extent of 16 inehes, and the tug ultimately foundered,  

whpn the n ose of the "Nal'val" was withdrawn. This 

apcirl ent afforrls a conclmlive estimate of the stren gth 

an d power of th ese submers ihlp craft for ramming 

purposes , when driven at ful l  force against another 

craft ; and,  accor d i 'l "  to French Admiralty experts, 

op"ns new possihil it ieR concerning naval tactics, 
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COOKING DEVICE FOR CAMPING PURPOSES. 

In the accompanying illus tration we show a device 
which will  be found very convenient for camping 

COOKING DEVICE FOR CAMPING PURPOSE S. 

parties, as it  provides a simple means for frying, 
baking, or otherwise cooking food, and furthermore 
may be readily packed up and stored away when mov
i n g  camp. The device cons ists of two bowl-shaped 
sections which may be fitted together to form a closed 
chamber within which the food may be cooked without 
coming in contact with the fiames of the camp fire . 
Within the chamber is a pan on which the food to be 
cooked is  placed. The pan is  provided with hand les at 
each end, which pass through tu bular openings formed 
by trough-shaped extensions on the bowl-shaped sec
tion. The handles of the pan at their outer ends are 
formed with en larged portions, on one of which a 
flange is formed which fits over the bowl extensions 
at that end, firmly locking them together. At the 
opposite end the bowl extensions are locked together 
by a sleeve which is s lipped over them ; this sleeve is 
held in place by bolts passing through slots therein 
and threaded into the handle of the pan. The device is 
supported on stakes which are driven into the ground 
and at their upper ends enter sockets i n  the enlarged 
portions of the pan han dles. The longer handle is 
made tubular so that when the device is not in use the 
stakes may be packed therein.  A cap is  provided to 
close the end of this handle. When desired the device 
may be taken apart and the bowl sections used as 
saucepans.  It will be observed that a bowl is secured 
under the pan. Water may be placed in this bowl to 
furnish the necessary moisture for the food that is 
being cooked. The invento'r of this device is Mr.  J ames 
Henault, 1 4 2 8  West 1 2th Street, Los Angeles, CaL 

AUTOMATIC T RACK GAGE. 

The automatic track gage which is illustrated here
with may be readily attached to the ordinary handcar 
in such a manner that the exact elevation of curves 
and the variations in the distances apart of the rails 
of a track may be a.ccurately and quickly ascertained. 
In other words the exact state of the track, both as to 
gage and level , may be observed at a glance by the op
erator of the machine. The gage comprises an invert
ed U-shaped frame to the ends of which flanged wheels 
are journaled. These wheels are adapted to run on 
the tracks in advance of the handcar to which the gage 
is attached by means of two bars. The hori zontal bar 
of the frame consists of two members which are con
nected by a tubular sleeve slipped over their  inner 
ends. One end of this sleeve is connected with one 

AUTOMATIC TRACK GAGE. 
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of the arms by a brace bar, as shown in our i llustra
tion. The other arm is secured to the sleeve by bolts 
which pass through slots in . the sleeve, thus permit
ting a l imited sliding movement of the arm in the 
sleeve. A coil spring in the sleeve exerts a constant 
outward pressure on this arm and a pointer on the arm 
indicates the position of the arm on a gage scale attach
ed to the sleeve. Centrally secured on the sleeve is  a 
standard bearing a segmental dial or measuring scale. 
A heavy pendulum pivoted at the upper end of the 
standard bears a pointer which, when the d evice is 
level, lies directly in line with the zero mark on the 
dlaL I n  operation any irregularities in the track will 
be immediately indicated either on this dial or on the 
gage scale. If the track is not level, the pendulum 
will  swing to one side or the other indicating exactly 
how much out of true the track is ; while i f  the width 
between the rails of the track varies from the standard 
the movable arm will either be crowded inward or per
mitted to move outward correspondingly, and indicate 
the variation on the scale. The gage scale and the 
dial are each made adjustable so that they can be 
accurately set to bring the zero marks in line with 
their respective pointers. The inventors of this device 
are Messrs. Thaddeus Ellis and George H . Purvis, of 
Lester, Wash. 

• • • 
SPUR A T T ACHMENT FOR LEGGINGS. 

A recent in vention provides an i mproved detachable 
spur attachment for leggings such as are used by cav
alrymen and other horsemen. The device is so ar
ranged as to permit ready and convenient removal of 
the yoke and rowel from the legging whenever the 
horseman so desires. As shown in our illustration, the 
design of the spur attachment is  very simple. A 
strap of stiff leather is secured to the legging at the 
rear, preferably on the inside. A portion of this strap 
projects below the legging, and carries a metallic disk 
on which the yoke is removably secured. Thus the 

SPUR ATT ACHMENT FOR LEGGINGS. 

spur is  held at about the same position with respect 
to the foot that spurs are ordinarily held. I n  our de
tail view the rowel and part of the yoke have been 
broken away, to clearly show the s i mple locking means 
used for holding the yoke to th e  disk. It  will be ob
served that two pins are secur�d to the disk, and pro
ject through openings in the base plate of the yoke. 
A lock bar is fulcrumed centrally on the outer face of 
the base plate, and is adapted to be swung into engage
ment with notches in the pins. One end of the lock 
bar is extended to form a handle . A pin secured to 
this extension snaps into a registering aperture in the 
disk when the bar is in locked position. Now, i f  for 
any reason the horseman should find it desirable to 
remove the spur, he needs s imply to swing the lock 
bar out of engagement w ith the pins, when the yoke 
and its rowel may be detached from the legging. The 
inventor of this i mproved spur attachment is Capt. 
William Carey Brown , J<'irst U. S.  Cavalry, of Fort 
Clark, Texas, B'rackettville P. O . . . ' . 

A HANDY COIN HOLDE R . 
A simple little device has been invented by Mr. 

Adna G. Bowen. of 401 West 1 24th Street, New ,(ork 
city, which is adapted to' hol d coins of a predetermined 
number. This improved holder i s  so arranged ak to 
closely fit both new and worn coins .  This is an im
portant point, for it is a well-known fact that a num
her of new coins makes a much higher pile than the 

same number of old coins, and heretofore i t  has been 

necessary to make three sizes of coin ' holders for every 

denomination. 
As shown in our il lustration , the body of the clip 

i s  cylindrical in form and h as an opening along the 
top, throu ghout its entire l ength, of ahou t 150 rlegrees 
in width. It  is  made of spri n g  metal, which yields 
when the coin is pressed endwise into the hol der, and 
after the coin has passed into the cylinder body, the 
spring metal sides close over the coin, and hold it 
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from fall ing out of place. At the ends of the holder 
tongues are provided, which give sufficiently to allo w 
the coins to pass into the body of the holder, yet are 
sufficiently strong to compel the same to stand up
right in mass. These tongues norma l l y  incline inward
ly to a sufficient degree, and have sUilicient spring to 

A HANDY COIN HOLDER. 

take up any variation in the thickness of the quantity 
of coins interposed between the m. 

• • • • •  
LIFTING JACK. 

A recent invention provides a very si mple device 
for lifting the axles of vehicles, to permit removal of 
the wheels . A glance at the illustration will reveal 
the construction of the device, and the method of 
operating it to lift the axle. It comprises two wooden 
bars and a swinging or suspension bar, which are all  
pivoted together at a.  common point by a single bolt. 
The longer one of the wooden bars is provided with 
a handle, by which the device may be operated. The 
hanger piece consists of a fiat metallic bar bent to 
form a foot piece at its lower end. I t  is loosely sus
pended from the bolt between the bars , being spaced 
apart from the latter by m€ans of washers to permit 
free movement. In using the l ifting jack, the wooden 
bars are placed astride of the axle. The freely-moving 
hanger falls against the axle, and quickly adjusts it
self  to any height of the axle when it is lifted, so 
that when the handle of the longer bar is pulled back
ward or forward, according to the position in which 
it is placed, the hook of the h anger is brought upward
ly against the axle, and l i fts the wheel clear of the 
ground, after which a movement of the hand or foot 
of the operator presses the shorter bar into engage
ment with the ground, and firmly secures the jack 

in position . When the axle is thus suspended, it is 

so securely held by the jack that a chance lateral 

movement of the vehicle or a forward or backward 

movement of ten or twelve inches may b e  made with

out loosening or dropping the axle, because the swing

ing hanger adjusts itself to the position of the axle. 

I n  fact, the hanger prevents the vehicle from moving 

down a slight incline, such as a slanting washing 

floor. The bars of the jack are of sufficient height to 

permit the device to be easily adj usted to an axle 

without stooping or requiring the operator to pass 

between the wheels and the body or the shafts of the 

vehide. The Rev. M . M .  Moore, Sr., of Santa Ba rbara, 

CaL, is the inventor of this improved lifting' jack. 
- . 

A dispatch from Winnipeg, Manitoba, says that Hugh 

Mann, brother of D.  D .  Mann, vice-presi dent of the 

Canadian Northern Railroad, was acci dentally killed 

on September ] 1 near Erwood. N. W. T . ,  while superin

tending the operation of a new track-laying machine 

of which he was the inventor and which was being 

used for the first time. 

AN IMPROVED LIFTIN G lACK. 
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RECENTLY PATENTED INVENTIONS. 

Hardware. 

BRACE.-A. S. E. ME�'CALF, Driscoll,  N. D. 
In tnis patent the invention relates p articu
larly to improvements in a combine d brace, 
chuck, and wrench, the object of the inventor 
being the provision o f  a device of this char
acter having a wide range o f  adjustments for 
ho lding bits ·and drills and for removing nuts 
of various sizes. 

Miscellaneous. 

�mA:'I!S FOR CO:'l! STRUCT I N G  C I S 1'}<jRN S 

OIt TI m L I K Fl.-W. SKINNER and C. Lnm
s ': y ,  ,,'pllington, Kan. Though applicable to 
the bll i lding or erection of various structures 
of masonry , the improvements are intended 
more especially for use in the construction of 
cist erns, sewers, caves, and the like ; and the 
principal object i s  to  provide means for this  
purpose which are both effective and reliable 
in lise o r  operation besides being quickly ap
plied and removed and also p ossessing capacity 
for long and repeated service.  

BUT'l'LI<�- STO PPJim.-A. Bl:CK'IAN, Brook
view, N. Y. Though applicable to nearly a l l  
f o r m s  of bottles emp loying a c o r k  or similar 
s (oPP"'", the improvements are intended more 
eS[Jeeially for use in connection with beer and 
s i m i l a r  bo ltles,  a s  well  a s  medicine-bottles and 
the like. One of the principal objects i s  to 
p rovide a cork or stopper with means perma
nen lly applied thereto by which the stopper may 
be readily extracted from the mouth of the 
bo ttle without the use or aid of a corkscrew. 

'1' 1 111 /<;  IIA� D-S'1'AMl'.-"·. 1,'. RUn'HOLO
lII':W, New York, N. Y. This inventor's  object is  
to  VJ'ovide a stamp arranged with interchange-' 
able dates, a fixed time dial-stamp, and a mov
able pointer-stamp, together with a face-indicat
ing device to permit of quickly and correctly 
s e l t in� the pointer-stamp to allow of cOlTectly 
stamping the date and time on letters, recei[J ts, 
sale sli[Js and other matter. 

S I ' S PI�;o.; D I N G  ATTA C H �l E N T  IWR GA:\IE 
H A ll S ,  J�TC.-G. F. CLARKE, '1'oronto, Canada. 
'rhe p n rpose in :\11'. Clarke's invention i s  to 
provide an attachment for suspending a game 
or other bag from the shoulders and body of 
a person so a s to support the receptacle upright 
and hugged closely to the body in a perfectly 
secure manne r, leave one shoulder and both 
arms free, and prevent displacement of the bag 
when the wearer assumes a leaning, kneeling, 
s tooping, or crouching position, or when walk
ing, or bicycling. The improvement is a[J[Jlica
ble to haversacks, school bags, and cartridge 
bags, 

DEVICE FOR U S E  IN SHARPE:'I!ING 

l'I"NC I L S .-"'. S. DOE, Jersey City,  N. J .  In 
this instance ihe object i s  to p rovide a device 
for nse in sharpening pencils and the lik .. 
which is simple and durable in construction , 
not liable to get out of order, and arranged to 
permit the use of an ordinary knife to cut 
down the wood and core of the pencil to give 
a fine regular finish to the sharpened end. 

WA1'E R-'1'AN K.-J. '1'. DO�AHOO, Edgar, 
Neb. l'h e  im[J roved tank in the present case 
i s  so constructed as to resist great pressure 
from without o r  within, and while it  i s  adapted 
for general use i t  i s  particularly desigllt,d by 
the inventor for employment in connectioll with 
an air forcing and pressure apparatus . 

BRACKE1'.-J. GARDNF:R , Lismore, New 
So,lth 'Vales, Australia. The invention i s  an 
improvement in locking angle-brackets for use 
on writing desks in schools, warehouses, etc. ; 
also for shelves for displaying goods at any 
angle, for steps, trestles, folding wheelbarrow
legs, stools, and other locations wherein an ad
justable bracket is  desired. 

JAR-CLOSURE.-O. N. I-1<'F]')fAN, S t . J ohns
ville, N. Y. This inven tion refers to closnres 
for fruit-jars or other similar packing-recep ta· 
cles, and  has for its object to provide detai l s  
of construction f o r  a closure which a r e  very 
simple , easy to a[Jply and release, and that will 
eft'e"t a reliable ai r-tight fastening of a fruit or 
other jar after fi l l ing the same and dispense 
with the use of tools to close or open the jar. 

FOLDABLE S TOO L .-W. H. S. H U S SA, 
West H oboken , N. J. Mr. Hussa's  invention 
reI a Ips to imp rovements in fol dable stools ; and 
h i s  ob.ieet i s  to p rovide a construction in which 
a I I  of the parts may be packed i n  a hollow 
lnemtwr whieh in the assembled con d i t i on of 
saill p a r t s  for m s an essential  p a r t  o f  the stool 
strlld me , whe reby the article may be easily 
carried in the hand or pocket. 

WOOIl-II OLDER.-.T. E. WALLIN, Tacoma, 
WasIl.  The object of the inven tion i s  to p ro
vide a novel portable device for holdin� a billet 
of wood in an up righ t position t o  enable the 
cu t t ing of sh avings the refrom to u�e as kind
l i ll�  material in the starting of fi re to ignite 
larger wood in a stove 01' range. 

Designs. 

IlES IG-"i FOn A GLOVK·--F. SCHMIDT, New 
York , N. Y. 'rhis omamental design for a 
glove comprises a double e-shaped herring
bone stitching of three rows on the back of 
the glove. The open end of the design ex
tenos to the knuckles and the lower end about 
on a line with the base of the thumb. 

NOTE.-Copies of any of these patents will he 

furnished hy Munn & Co. for ten cents each. 

Please state the name of the patentee, title of 

the invention. and date of this paper. 

Scientific American FEBRUARY 6, 1904. 

6usin�ss and P�rsonal Wants. 
READ THIS COLUMN CAREFULLY.-You 

will lind inquiries for certain classes of articles 
numbered in consecutive order. If you manu· 
facture these goods write us at once and we will 
send you the name and address of the party desir
ing the l nfornration. ill every ease it is neces"
sary to give the nUlDber of thc inquiry. 

llI U N N  &; CO. 

Marine Iron Works. Vhlca�o. Catalo�ue free. 
Inq u i ry No. 5049.-}'or makers of castings for a 

small steam engine, for driving a small generator of 10 volts. 
" U. S." Metal Polish. Indianapolis. Samples free. 
J n q u iry No . .5050.-}�ot· manufacturers of sup· 

plies for making rubber stamps. 
AUTos.-Duryea Power Co., Reading, Pa. 
Inquiry No. 50a1 .-For manufacturers of very light motors. 
For hoisting engines. J. S. Mundy, Newark, N. J. 

In q uiry X u .  aO�,)2. - For the address of the manu· 
facturcrs of the Univerflal AmerIcan accordion pleating 
machine. . 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin }l'alls, O. 

I n q u i r y  No. :1053.-For dealers in second-hand 
engine lathes. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co . .  Box 13, Montpelier, Vt. 

fa�r�r����f�;;� ����!·r-a�������i���l���)�����ril!rt��.u. 
American invehtions negotiated. in Europe, 1i'elix 

Hamburger, Equitable Building, Berlin, Germany. 
Inqu i ry N o .  50.1 05 .  - �'or manu facturers of ma

chinery used in Cider-making plants. 
Edmonds-:MetzeJ Mfg. Co., Chicago. Contract manu

facturers of hardware specialties, dies, sLam pings, etc. 
Inquiry N o .  50!)6.-For machinery for extracting 

fiber from flax straw. 
Inventions developed and perfected. Designing and 

machine work. Garvin Machine Co., 149 Varick, cor. 
Spring Sts., N. Y. 

Inquiry No • .5057'.-For manufacturers of a com
plete apparatus and machinery for making concentrat· 
ed acetic acid. 

FOIt SALE.-Patent on finest spike and bolt puller in 
existence. No. 714,107. For particulars write W. L. 
Harris. Central City, W .  Va 

Inquiry No. 5 0 �N.-For parties to manufacture a 
registerIng face tor a water meter. 

Empire Brass Works. 106 E. 129th Street, New York. 
N. Y., have exceptional faci lities for manufacuring any 
article requiring machine shop and plating room. 

Inquiry N o .  o50a9.-For manufacturers of gaso
line lamps. 

The largest manufacturer in the world of merry-g'O 
ronnds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker. Abilene, Kan. 

I n q u i ry No. fi060.-For manufacturers of large 
eartnen vats. 

The celebrated " Horns by-Akroyd " Patent Safety Oil 
Eng-ine is built by tbe De La Vergne Refrigerating Ma
chine Comoany. Foot of East 138th Street, New York. 

I nq u i ry !'io. ii061 .-�'or makers of all kinds of 
slot machines. 

FOR SALE.-8CIF.1�TIlnc AMERICAN, twenty '�olumes 
from 1872 to 1881, two volumes to a year. in perfect con
ditton. Make us an offer. David Kahnweiler's Sons. 
437 Pearl Street. New York. 

I n q uiry No. �) 062.-For makers of flat steel or 
phospbor brOllze springs, Similar to clock sprillgs, of 
special dimensions. 

Manufacturers of patent articles, dies, metal · stamp .. 
ing, screw machine work, hardware specialties, machin
ery and tools. Quadriga Manufacturing Company. 18 
South Canal Street, Chicago. 

J n q u i ry N o .  a063.-For uHl kers of Mrs. ':Peller's 
cooking knife and of hardware specialties for the mail 
order trade. 

""anted-Revoh.1tiCu;l;aTy Documents, Autograph ] , et
tel's, Journals. Prints, "lashing-tOll Portrt�its. l�url y I 

HINTS TO CORRESPONDENTS. 

Box fastpnpr, l�.  '1'. Reilly . . . . . . . . . . . . . . • •  750,700 
Box lid support and label holder, combined, 

.T • •  TOllE'S, .11' . . . . . . . • . . . . . . . . . . . . . . . . . .  
Brake lJeam, metallic, A. Stucki . . • • . . • • • . • •  
Brake shoC', Stimson & Parke . . . . . . . . . • • • • •  
Brick h andling apparatus, L.  F. Hart . • • • • .  
Brick kiln fnrnacp, E. M. Clark . . . . . . • • • • • •  
Bridge constructioll, J. F. Morton . . . . . . • • . •  
Rl'oodpI', \V .  H. BelUll:'tt . . . . . . . . . . . . . . . • . •  s 
Building' l)lock and wall, C. �. Allerding . . .  
Building IlHltel'ia], composite, R. Hartman • • 
Bnoy for Runken ves�el�, .T. If. Tribble . . . .  

750, 6GG 
750,732 
750,728 
750,645 
750,600 
750,475 
750,:135 
750, 562 
750, 4GG 
750, 322 

Names and Address must accompany all letters or Bush2ng for j unction boxes, outlet, 1," \V. 
no attention will be paid thereto. This is for . lDl'ickson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
our information and not for publication. Button, collar, S .  H.  lIall . . . . . . . . . • . . . . . . . .  

7[iO, :�r.! 
750,:J�;O 
751) , 622 
7GO, &t:{ 
7f)0, 080 
7f)(1, (i7:� 
750,700 

B.eferences to former articles or answers should give Button, eollar, .J. Eckstorm . . . . . . . . . . . . .  " 
date of paper and page or number of question. Button, cuff, E. P. Happich . . . . . . . . . . • . . . . .  

Inquiries not answered in reasonable time should be Button, sU�IJ(,lHIE'r, A. BO\vel's . . . • . • . . . • . . . .  

repeated ; correspondents will bear in  mind that Cabinet, I . Mason . . . . . . . . . . . . . . . . . . . . . . .  . 

some answers require not a little research, and, Can tIlling machine, F. B . Fulton . . . . . . . . .  . 

though we endeavor to reply to all either by Canning device, frnit or vegetable, II'. G .  
letter or in this department, each must take Slemmer . . . . . . . . .  - . . . . . . . . . . . . . . . . . • . .  7tiO, 407 
his turD. Candle molding machine, S .  n .  Lpavenwol'th 750, 602 

Buyers wishing to purchase any article not adver- Cal', combined fl'eigllt ulld dump, A. Lip
tis('d in our columns will be furnished with schutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  

�g�r��:�. 
of houses manufacturing or carrying 8�� ���f�!i���h�' s�f��

t
i���h(;Y � � : : : � � : � : : � : : 

SpeCial Written Information on mattpl'S of personal Cal' fender, lJJ. Sprich . . . . . . . . . . . . . . . . . . .  . 

�'�i\���t
th:e�������IOl��terest cannot be expected g:� J;ag!�'n rd����t�.

m 
B� M��l����� :  : : : � : .  : : : : 

Scientific Americ?n Supplements referrE'd to may be Car side bearing, universal sireet! J. E . Nor-
had at the office. Price 10 cents each. ,yood . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  7GfJ , 4Rl 

Books referred to promptl l 'ed . Car wheel grilloillg deviCl-', P. F. McCormick 7GO,-t79 
price. Y supp 1 on receIpt of Curs, railway carriagE'S, or tht' like, bogit:' or 

Min��I:k:Jn�r 
f��b:fe��ination should be distinctly Carl�:���I'�
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( 9304 ) H. F. S. says : 1.  In your is
sue of January 2,  in Notes and Queries,  No. 9264, you say that water can only be p u l l e d  :>:> .9  feet with a siphon , in w h i c h  I agree 
with you ; but it  has been disputed in our 
town. One man claims he raised water o n t  
of a well 70 f e e t  deep , f r o m  the bottom ; t o o k  
a l l  the w a t e r  o u t .  Now i s  this  p o s s i b l e  b y  
just running an ai r-tight hose ul' out of t h e  
well  and d o w n  a h i l l  b e l o w  the l e v e l  o r  the 
bottom of the well ', A. Water cannot be ra i S
ed higher than stated in question 9264. The 
story of the man with the hose needs ex
plaining by the man who told it. 2. Please 
exp lain why water will siphon at 700 deg. F., 
a s  you stated in query No. 9264. A .  l'he 700 
deg. F. was a misprint ; i t  should have be (en 
70 deg. 

( 9305 ) J, H. R. asks : Will you please 
inform me how tbe degrees of very high tem
perature are measured, say temperature �f 2,000 
deg. or 3,000 deg. '! How i s  it  ascertained a t  
w h a t  temperature iron will  melt ? A. The in
struments by which high temperature s .  are de
termined are called pyrometers. '1'here are 
many kinds of these. Some depend upon the 
p ressure of a gas held at a constant volume 
while heated ; others utilize the calorimetric 
value of the heat acquired by a refractory 
metal, such a s  platinum or nickel, while exposed 
to a high temperature ; others employ the 
change in electrical resistance of p latinum when 
heated, an d some use the light radiated from a 
highly heated material to determine i t s  tem
perature. '1'his last method i s  used to deter
mine the temperature of a Bessemer converter. 
Finally,  fusible substances such as Seger's  cones 
are employed to determine the temperature of 
an oven in which pottery i s  baked. We have 
published at different times twplve articles in 
the SCIE�TIFJC A:\lERICA� SUPPLEMEN'l' upon 
pyrometers, which we can send for 10 cents 
each. The whole matter i s fully treated i n a 
recent book, " H i gh Temperature :Measul'e
ments," by Bondouard, which we can furnish 
for $3 by mail .  

Carousel, watN', A. l\I('f[pl't . . . . . . . . . . . . . . . .  7GO, !1'{!;! 
Carrier. f.\cp Fo\yl earrit' l·. 
Cart COV('l', S .  K urzman . . . . . . . . . . . .  7GO,4G7 
Cartddgp, .T. _:H. l�dnnlll(ls . . . . _ . . . . . . . . . . . . . 7f)0, u2:� 
Cash rE'gistel' fmd indicatol', .J. P. Emory . .  750,272 
Casing ht'ad and tuhiIlg UlleilOI' , J.  C. Boyee 7f)0, 42l"S 
C:'lskt't hold('r, O. ArpiI l  . . . . . . . . . . . . . . . . . . . .  750, 24G 
C(ll'i\.;ej: llOltlE'l' ,  G. F. Honold . 7liO, 2l"S;! 
Centrifngul apparatus, A. Lh'dbt'ei{ . . . . . . . .  750, tiHS 
Centrifugal m�H'hi llt' ,  H. dE' Ituasloff . . . . . . . .  7GU, OUl"S 
Chain \\'l't'ueh, double acting, ,Yo II.  Down-

ing . _ . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . .  7r.0 , 440 
CIH-'psP holder, I. T .  Eklulld . . . . . . . . . . . . . . • •  7GO, 7f)() 
Churn, .T. B. Lindquist . . . . . . . . . . . . . . . . . . . . 7:")0, :)SO 
Cig'ilr ('uttel', �.,.. l\£. H.oheris . . . . . . . . . . . . . .  7l)O, :�O[) 
Cigarette ma('hillP, U. M. CalhL"l'iu . . . . . . . . . .  7GO, 204 
Cigarette or cigar holders, etc . ,  mold press 

for makillg, g .  Simoll . . . . . . . . . . . . . . . . 7GU ,406 
Cigarette pappf with It'af metal, apparatus 

for coating, G .  1\1. Calbprla . . . • . • . . . . . . .  7t)0,25u 
Clasp, A. Person . . . . . . . . . . . . . . . . . • . . . • . . . •  750 , 4�7 
Clasp, O . •  T. Jones . . . . . . . . . . . . . . . . . . . . . . . . .  750,6t)G 
Clock and money box, coin controlled, L. Ii'. 

I{lepman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Clock case, A. D. Blodgett . . . . . . . . . . . . . . . .  . 
Cloek, eledrie, Ij� . Rehmidt . . . . . . . . . . . . . . .  . 
Closul'(-�, l'J. E. Chapman . . . . . . . . . . . . . . . . . . .  . 
Coal separutor, G. A. Kelluer . . . . . . . . . . . . .  . 
Coin eontrollpd apparatus, M. Sielaff . . . . . . . •  
Coin rE'ceiving, d('livering, sorting, l'L'gistcr-

ing, uwl detecting machine, Spear & 

75o, a74 
750,7S7 
750,4H� 
7l)O, '.!:'7 
7fiO, Hr,7 
7[)U,3] 4 

J\.foriurty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7GO, 71 S 
Coke ovell dOQl', n. Troutman . . . . . . . . . . . . . .  7GO,a2:� 
Coloring apvaratus, yarll, A.  Fornander . . . .  7UO, 7O)� 
Comb for applying liquid to the sealp, J.  B. 

O ' IIiggins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Combustion motor, J. F.. Bentz . . . . . . . . . . .  . 
ComprpSROl' ,  .1. Shipway . . . . . . . . . . . . . . . . . . .  . 
ConcPlIt l'atol' alld amalgamator, comhined, 

I-I . .T. 1tusSE'11 . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Condimpnt holfiPI', composite, I • .  B. Parker . .  
Containpr joint,  'V. r.. . Au�Un . . . . . . . . . . . . .  . 
COIlvC'�Yor, pneumatic, 1\1. .T. Foyer . . . . . . . . .  . 
Coo},er, stenm, C. ·Cunnom . . . . . . • . . . . . • . . . .  
Cork\Yoou, P. ]j\ Lenhart . . . . . . . . . . . . . . . . . . 
Corll husker, C. G. Billings . . . . . . . . . . . . . . .  . 
Corn husking machine feeding device, J. It. 

Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Corn-shredder, N. �. "'''-indingstad . . . . . . .  . 
COttOH gin. I�. R. Barber . . • • . • . . . . . . . . . . . .  
Cran('s, deetrie gear for, O.  Kammerer . . .  . 
Cremat.ory, Ha;veoek & McDermott . . . . . . . . .  . 
Curling iroll CHS(" C. O. Sterling . . . . . . . . . . .  . 
Curtain awl shadp adjuster, \Villdow, H. P. 

750, ;;b8 
700,�3U 
750, ;113 

7riO. "'on 
7GO, H� 
7GO,u65 
750,3u() 
750 , 596 
750,54S 
750 , 426 

750,642 
7DO, :l29 
750,567 
750,:170 
750, 4[)7 
750,724 

Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  750,332 
Curtain support, extensilJle, M.  W. Mathew-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  750, 776 
Cutter heads, inst rum(mt for determiHil lg tlle 

position of euttel's on moldillg, J.  Fay . .  750,H2B 
Cycle mud guard, NeiIlPns & Kleinhielell . • . .  7G(J, ;��G 
Dental appliance, W. 1\L Dailf'y . . . . . . . . . . . .  750 , 01 5 
Desk lOCk, L. Moore . . . . . . . . . . . . . . . . . . . . . . .  750, :{S4 
Desk, school, .J. 11'. �"ield . . . . . . . . . . . . . . . . . . . 750,527 
Developing apparatus, daylight plate, J. 

LE'speranee . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750, (i{i5 
Disinfecting paper mom-'y, apparatus for, 

O .  B. Clark . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ditching machinC', J. Page . . . . . . . . . . . . . . .  . 

American Illustrated Magazinel:'l, F.arly Patents signed ��������������������"!""'� DomE'stic hE'atpr, C. A. Commiskey . . . . . . . . .  . 
Door, air, J. T. DeviE'se . . . . . . . . . . . . . . . . . . .  . 

750, :147 
7ilU, tiS6 
730, 60 6  
7f)O , 61 7  
7tiO . 6[)O 
750,tiH2 
750. r.SH 
7rlO, 608 
7fiO, :Jf);� 
7[,O,2U7 
7[)O, 5-t4 
700, 462 
750,tHJt' 

by Presidents of the United States. Valentine's 
Manuals of  the early 40's. Correspondence -solicited. 
Address C. A. M., Box 773. New York. 

In q uiry Nfl. 5064.-For manufactnrers of or deal
ers in diamond drilling machines, a lsu fur pal'ties doing 
such work. 

SOUTH A�lEHICAN AGJ:ijNCY \,V ANTED. - Reliable 
party resident in South America desires to represent 
or act as sel l ing agent for manufacturing or export 
firms. Address A. M .•  

12'2 Front Street , New York. 
11l q u i t' Y No. �065.-For manufacturers of steel 

tilnnet-l. 
The Imperial and Royal Austro-Hungarian Em bassy 

has receiv('d a new snpply of  the publication referring 
to th e  internat ional competition for prizes offered by 
the  Austrian ljoverument for plans for best boat�rais� 
ing worl�s in the const.ruction of the Donau-Oder 
Canal. Parties interested in the mentioned competi
tion can obtain a copy of said booklet at the Embassy's 
office 1304 Eighteenth Street, 

Washington, D. C. 
] n q u i  I ' Y  '!'\ o. 5066.-For makers of machinery for 

making paper pulp from wood. also for dealers in pulp. 
'Vallted--A waterproof cement for use o n  fabric and 

leath er. which wi l l  be strong, will set readily,  and can 
be used wit"hout much heat. 

Address A. C., Box 773, N. Y. 
I n q u h'y N o .  ,5067'.-1,'01' a large h ydraulic press 

capab le of pressing .)()() pounds to the inch on tbe 
pl�:tf'n ; size of platen 5 x 3 feet, 6 ff'et preferred ; also 
power ppmp for same ; for makers and second-hand 
dealers in such. 

I n q uirv N o. :i06�.-For addresses of manufac
turers of goods of all kinds. 

I n q u h 'y No. 50fj9.-For makers of electrical vib� 
ratioll appanitus for massage, etc. 

T n q n i ry N"o. 5070.-F'or tin cans of from 7$ to 1 
pound in siz_e, also for parties to print and glue wrap
pers on :ouch. 

ti!�I �il�t�Da��li 2f
0'!010·ct:For apparatus for the destruc· 

T n q n i ry � o .  a07'2.-For makers of portable band 
saws for sawing 10g'1S into stave wood. 

I n q uiry No.  a;07'3.-l"or m akers of wrought iron 
fences and gates, also chairs for use in summer gar
dens. 

Inqu iry No. :'i07'''.-For addresses of gas, mIneral 
oil, gasoline. motor. etc . . firms of America. 

Inq n i rv N 9 .  :i07'!').-For makers of metal, celluloid 
and IIluminium novelties. 

T " Q ui I'Y N o .  !) U 7' 6.-For manufacturers of or par· 
ties making cuthnl! or grinding machines for brick. 

I n Q n i r :r  No. 507'''' .-li�or makers of an electrical ly 
he::ttorl iron used by veterinary surgeons to  burn the 
l egs of horseR. 

T n q u l t·y No. :)07'S.-For dies and m achines for 
embossing photog'raphic cards, also a beveling machine 
for all kinds of card board. 

I n q u i ry No. iiO'-9.-For makers of machinery for 
handling peanuts. including hulling, etc. 

Inquiry No. iiOSO.-For machinery for making 
lead pipe of tl!-e size of % inch upward. 

I n q u i ry 1\'0. iill�l .-For makers of .teel hOOkS 
and eyes, such as used on waistbands. 

INDEX OF INVENTION c: Door ('h f:'C'k , R. ",,""- . ILIhbard _ . . . . . . . . . . . . . .  . 
;:::, Door fastener, portable, R. F. l'opuitz . . . • . .  

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

Door hangpr, I<'. Burdptt . . . . . . . . . . . . . . . . . .  . 
Door hauger, 1,' . B. Cook . . . . . . . . . . . . • . . . . . .  
Door oppning attachml:'T1t, E.  1<'. Hicks . . . . .  . 
DOI]('lw, nasal,  P .  W. Moffitt . . . . . . . . . . • . . . . .  
Draft eonneetion, L .  Keding . . . . . . . . . . . . . .  . 
]) raft lightE'npr, B. H. Kellogg . . . . . . . . . . . . .  . 
Draft rpgulator, antomatie, G. O. Lindgren • •  

DriPT'. Hpe Vibratory drier. 
January 26. 1 904 . Dry l{i ln ,  K �'. Rouse . . . . . . . . . . . . . . . . . . . . .  750, ;106 

A N D  e A C H B e  A � I N O T H A T  D A T E  g:::m::� :;:(�t'�'.'\Fw�W�l���� : : : : : : : : : : : :  +gg:��:i 
ls t t d f " Du�t colledor, A. C. Brantingham . . . . . . . . . .  7f:iO, ;{42 ee no e a en

. 

0 lIst about copIes of these patents l  J ])ypiJlg', ete. , app�l'attls for, P. Cleff . . . . . • .  7f:iO , 60
1 

Ear arum 1ll'ott'c1?1', J. A.  R .  Elliott . . . . . .  7GO , G,2;) 
AU1'asivp whf'el, D. B.  Hyde . . . . . . . . . . . . . . . .  750, 6C,3 �la�tI\· , ua.ml 01". S1 1";'p " .T. D. O ' Brien . . . . . . .  7

7
.�::'

,
��0
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' 

AC'count, credit, \Y. R. Swan . . . . . . . . . . . . . .  750,Dr)7 �lec�I,�� !J�ttE'I ,\ , _, " ', S. R� all . . . . . . .  ,.;� . . . .  . 
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i<]�'i(:l: 750, 674 �lmH� t�i�:!i"tl�6�qll�::.�:.:: .. .. .. .
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Add�;
n

�act;iil�� 
. p .. . Ii: ·Til��P���l·. : '. '. : : :  : : :  ���',¥�� Elec�riC' l �g�t . 1m Ills, tool for r(��'i\;iil'j!'" ;);, r. 

Adjustable wl'Pl1 cb , .T. 'V. Davis . . . . . . . . . . .  7GO,G20 " l�p�a�l �lg Ill.ca1l(��R�ent., y .A. 1'. SW't�lmall 7�O, 408 

Animal hf'at proteetor �'. ]( ",,""" lth . 750, 505 EIL( t l �C ltght VJ()dUCll�g dl \lCe, n .  ' Ie l tel . . 7�0 , � t:� 
Animal t l':l[) 1\1 1 1'" " • a el . . . . . . 

7 - Of 1 Electl'lc motor, '1' . "' . Hp('rman� . . . . . . . . . .  7 dO, j h� 
AnIlunciatoI" L.' RU b��]\ � � . . . . . . . . . . . . . . . . 7�� ', :;J9 Bh'etr�e time alarm, T . L. !{(-'al' . . . . . . . . . . . .  7[)0, 51-m 

. , ... ��J' . n { . . . . . . . . . . . . . . .  . Electncal accumUlator, �heson & de Bo-
ttom�zer. l�. B; Comms . . . . . . . . . . . . . . . . . . . .  750 ,2()0 binsky, l'fliRS llP . . . . . . . . . . . . . . . . . . . . . . . .  1 2, 1 B5 �� t0Il!I�el', � .. � .  BrayllH'r . . . . . . . . . . . . . . . . . .  750,521 Elpctrical ('on-duetor, W. H. 'YbpI'lT . . . . . . . .  7riO, ;1U!) � ttntlOll dISks. and tllt' produd thel'Pof, Electrical distribution system, J. �H. HaIl-manufactUl'l�lg, .T. �C. G mft . .. . . . . . . . . . .  750,039 berg . . . . . . . . . . . . . . . � . . . . . . . . . . . .  7[)O , 454 Axle box and spllldle, h. M. MartII'l L . . . . . . .  750,292 Eh�ctri('al ,!"PI l t' l'ation distribution and con-Bag . turner, H� �o�pe l .  . . . . . . . . . . . . . . . . . . .  750, 70:J 

• trol s,YRtel1l,( Lyndon & Spt'l' l'.r'. . . . . . . . . .  7[){',.471 nak�ng mold, C .  �ol cke . . . .  ; . . . . . . . . . . . . . . . 750. 44;5 I�lectrieal gelwrutioll, di stribution, and (' 0 11 -B��lllg pan, mulhp!e, _ A. J'!. . BrOllsOll . . . . . .  7�0, :J44 t!'ol SYRtE'lll, E .  �\. �pel'l'Y _ 750 , 4H7 , 7[iO, GOO Baltng prC'�s, .J .  S. Tuttle . � . . . .. . . . . . . . . . . . - 750, 324 Electrieal gPlIel'atioll , distribu tioll , (t wi ('011· Banana ShlPVmg ca�e, . F .  SchmItz . . . . . . . . . .  750,7R:::; tl'ol systpm, L.  L.ymlon . 7;)O, 5 .... ! J ,  750,riGO Bar cutter, H; A. Chl'lsh'nsC'n . . . . . . . . . . . . . .  750,599 Electrkal vihl'uttollS, administering", If. ll. Barrel 1100{), ]<�. 1. Braddock . . . . . . . . . . . . . . . .  700, 520 Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Hurrel support, E. E. Cross . . . . . . . . � . . . . . . . 750,613 Elevator brake, G .  I� .  Cal·lws . . . . . . . . . . . . .  . Barrels, etc . ,  making mptal , H. �. Rp,YlJoltls Zf)0, i�n4 l£nd gate, wa goll , E. A. Lampitt . . . . . . . . . . .  . Basket handle, B. J. Ragatz . . . . . . . . . . . . . . . i 50, 69!l Enginp, ])E' Lr"ral & Aborll . Battery. Spe lmpctl'ic battel'Y . EngillE', A. RuSR('ll . . . . . . . . . . . . . . . . . . . . . . . .  . 

7riH, r.S4 
7r.O,r)H7 
7f)o,:W 0  
7r.o, : �77  
7riO, 7()5 natte�y recepta�lp and hPlI support, ('om- EngiIw starti llg dl'viee, PXlllosivp, .J. 'V. bIl1f�d E'leetI'H 'al, 'V. A. Haryt'y _ . . . . . . .  750,646 Swan . . . . .  . . . . . . . . . . . . . . . . .  7::10. :n S 

Re�ll'ing, shaft, J. J .  Harrington . . . . . . . . . . .  Ti)O, :W2 Engine vupol'i7.el', gas, 'V. 'V. Grun t .  7GO,451 
HE'd, folding, V . •  J. GillC'tt . . . . . . . . . . . . . . . . . .  750, 762 Engines, eomhi lwd gUfI ('ontrolll'l' a lld ignitPl' Belt nnd garmPIlt fast(mt--'l' for supporting for (-'xplosiv(--' ,  ::-t. Cunningham _ 750, :�4U 

skirts or trousE'rs, G .  Hchmitt . . . . .  750 , 709 Envelop, C. R.  D('llSOlJ . . . . . . . . . . . . . . . . . . . . . .  7f>O, :U;O 
Bplt fast('ning dpvi('e, driving, A. H. R. Evaporatol', FJ. n. (;.OillgS . . . . . . . . . . . . . . . . . .  7r.O, f):J5 

ShaJ'pE' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  750, 4()4 Expansion holt, C. H. Haggt'l'ty . . . . . . . . . . . .  750 , ri:W 
Belt hohlpl' or attaching <levief', H. Pal'IH"s . .  7:")t),4R4 [ EYE'glassps, C. n. Pixlpy . . . . . _ . . . . . . . . . . . .  7[i f ) , :W2 
B('lting, C. E. Nf'\'don . . . . . . . . . . . . . . . . . . . . .  750,2D!) l" an, ('lectric, �\..  r.r. Smith . . . . . . . . . . . . . . . . . .  750 , 7 1 G 

������:! ::f:g�:;:�t .T�· l\�J�L!�I?{'���� :  � : : : : : : : :  +gg;:��g ��;'�1 �·7,��f:{���g;1l:�· ]«���y�����·te·l: ' t�i:;l�I�: ' ;l�'t�)� 
750 ,4GO 

Bicycle lantprn safE'ty al'rangt'mpnt. A. Rt'i- " 1  l1l.1tic w3t('r, A. M. l\1astp!'s . . . . • . • . .  7[)0 , 293 
munn . . . . . . . . . . . . . . . . . . . . . .  � . .  . . . . . .  750,:'55G FC'lly joint ho!'Jpl', "\Y .1 ('r.] l i f (Jl'd . . . . . . . . .  7r)O. 2G;� 

Biey<'1p, moto)', "T. A. Sn�1dul'd . . . . . . . . .  . .  750, 2 1 7  renCf' post, S.  n .  Campbell . . . . . . . . . . . •  7GO, 2GG 
'�����r�g tl�:i,

o
rf���y St�:ill��;'r��I'�f

on
�
agUp ���;:��� �����;ni�!.r��l��J'���;���l·d;�tr·Jl;u��;'�II�i�\�· · i\.·ps·s� 7GO, 7GO 

Blind 10{'1{, window. �r. 1�.  Rtong-h . . . . .  7;)!J, 7:W 1 ( ' 1' • . •  . • • . • • •  . .  • . • • • • • • • •  750 ,4():� 
Rlow tpsting n ppa rutus, H. G. Cady . . . . . . . .  750. 5fJ:� F'01't il i;r.pr d iR t l'i tmtpl' , R. LOvt" . . . . . . . . . . . . . .  700,�;81 
Boilpr braeE', E.  Cook . . . . . . . . . . . . . . . . .  7GO, G()7 Fpl't i lb-;pr d istrilmtH' and st'e(1 drill, ,T. P. 
Boiler f'lpaning eompol11l{l , J. 1IcCormaek . . . 750, GR2 Sh'vpnR . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  750,726 
Hook, ehE'ck, E. P.  G l'Ppn . . .  . . .  750,4G2 Fil)\'o\ls Hln tp l'i a l .  lll:lf'h i llP for  ('ompressillg' 
Book eover C'}paning amI IH)]ishing m1l ('h i IlP, and rppling, M. L. Llwhhpn . . . . . . . . . . . . .  750, 672 

T. Dani(--'ls . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750, 2()7 l,� irE' ("srapf', C . J. Ilaggstrom . .  _ . . . . . . . . . . .  700 , 640 
Book, roll noif"., O. I1nlha c·k . ·  . . . . . . . . . . . . . . .  750, 651 Fire extingujshE'l', chemical, A. C. Badger . .  750 ,566 
Boot or shoE' holUpl', W. C. Benkert . • • . • • • •  750, 570 Fire extinguishprs. Rprinkler head for auto-
Bottlp, C .  Clu rl< - . . . . . . . . . . . . . . . . . . . . . . . . . . . 750,258 matic, G. E. Hibbard . . . . . . . . . . .  750, 767 , 750,768 
Bottlf', C. B. Rhoads . . . . . . . • . • • •  750,303 li�irp pxtinguis.hing device, J. H. Walrath . .  7FiO, 4 1 6 
Bottle, non-refillahl(', G. 1\1. Dl'E'nnan . . . . . . • •  750, 755 Firput'm, revolving, W. J. Whiting . • . . . . . .  750, 743 
Bottle valve, J. J. Brown . . . . . . . . . . . . . . . . . 750,585 Flask for volatile or other liquids, B. Goetz 750,687 
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A P ERFEOT BALANOE ��1�:: �:e��;e:a� b:}!�n: 
are put together properly. 

S O H I EREN B ELTI NG 
R U N S  STRAI GHT 

because of our long1tudinal lap construc
tion. Of COl]1'se the leather is of unusual 
excellenCl' as we have explained in our 
n e w " Dixie Belt Leather Book." 
Want a copy ! 

C H A S .  A S C H I E R E N  & CO. 
N E W  YORK : 52 Ferry St. 

CHICAGO : 92 Franklin St. 
: 192 Lincoln St. 

PITl'SBURG : 243 Third Av. 
PHILADELPHIA : 228 N. Third St. 

DENVER : 1519 Sixteenth St. 
HAMBURG : Pickhuben 4. 

to register reciprocating 
m ovelnents or revolu ... 
tions. Cut full size, 

BO(lklet Free 

VEEDER MFG. CO. 
Har�f(lrd, C(lnn. 

Cyclometers, Daometers, 
Tachometers. Oo'Untetr8 ana.Fine CasUnQs. 

WIRELESS TELEGRAPHY.� SCIEN-
TIFIC AMERICAN SUPPLEMENT Nos. 121 a, 1 3 27, 
1 32S and 1 3 'l9. contain illustrated articles on this 
subject by G. Marconi. Additional Illustrated articles 
by otber anthors are contained In SCIENTIFIC AMERI
CAN SUPPLEMENT Nos. 1 1 24.  1 1 3 1 .  1 1 7 7 ,  1 1 9 'l, 
1 2 1 7,  1 2 1 S. 1 2 1 9 and 1 3 0 4 .  These papers con
stitute a valuable treatise on wireless telegraphy. Price 
10 cents each from this office . and all newsdealers. 

STEEL BOllS 

Fluid elevator or pump, pneumatic, A. 
Montenegro y Van Halen . . . . . . . . . . . . . . . 750, B26 

I.'luid motor, J.  F. Bentz . . . . . . . . . . . . . _ . . . •  750,337 
Flux, W. H. Wherry . . . . . . . . . . . . . . . . . . . . . .  750 , 512 
!i'owl carrier, G. 11\ Bush . . . . . . . . . • . .  � • . . • •  750,252 
�'ruit feeder, I .  H . .  Fay . . . . . . . . . . . . . . . . . . . . 750, 628 
ji'uel pconomizing apparatus, G . H. Burpee . •  750,590 
Fur beater, S .  P .  Shrib�r . . . . . . . . . . . . . . . . . . � 750, 714 
IJ'nrnace, G .  Garrett . . . . .  ' . . . . . . . . . . . . . . . . . . .  ' 750, 6:m 
!i'urnace, R. S. Franz . . . . . . . . . . . . . . . . . . . . ! 750, ,!59 
!i ' tll'uiture, self-leveling, G .  W .  & R .  W. 

Bostwick . . '.' . . . . . . . . . . .  , . . . . . .  750,577, 750,578 
l!luse for exploding shells, percussion, K. 

Wieser . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 750,785 
Galley stand, J.  C. Kling . . . . . . . . . . . . . . . . . . .  750 ,464 
Game lloard, W·. E. Butler . . . . . . . . . . . . . . . . .  750, 346 
Game, race, A. W. M. Keen . . . . . . . . . . . . . . . . 750, 545 
Garment suspende:c, combination , '  W. B. r.ry� 

ler . ' . . . .  ' .' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '(50, 325 
Gas and oil engine, B. Musgrave . . . . . . . . . . .  75U, 478 
Gas generator; acetylene, L . .  Dietsch . . . . . . . . '750, 618 
Gas generator 'and burner, oil, R� Thaym' . . . . 750,50S 
Gas light regulator, S .  W. Hyatt . . . . . . . • . .  750,M() 
Gas purifier safety dumping door, E. F. 

Lloyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  750, 470 
Gear, belt driving, A. BoIlee, Pere . , . . . � . . " 750,576 
Gear cutting machine, J.  Parker . . . . . . . . � . . . .  750,485 
Glass ·drawing machine, G .  H.  Harvey, . . . . . . 750,538 
Glazed structure, J .  A. Payne . . . . . . . . . . . . . . 750,389 
Glove, �'. W .  Farrant . . . . . . . . . . . . . . . . . . . . . . 750,443 
Glove, R .  B .  McMasters . . . . . . . . . . . . . . . . . . . . 750, 683 
Gopher-trap, J. Morawetz . . . . . . . . . . . . . . . . . . 750, 677 
Governor, engine, O. Hove . . . . . . . . . . . . . . . . . .  750. 649 
Grain drill attachment, double diSk, J. A. 

Bingham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750,339 
Grain huller, A. B. Conch . . . . . . . . . . . . . . • .  , . 750, 610 
Grinding apparatus, roll, Ij'ord & Allf'll , /' 750,528 to 750, 531 
Grinding machine, D .  Kennedy . . . . . . . . . . . . . .  750, 372 
Grinding mill, A. J. Robinson . . . . . . . . . . . . . . 750,701 
Hair pin, A. Bowers . . . . . . . . . . . . . . . . . . . . . . . 750,579 
Hame, W .  H.  Carr . . . . . . . . . . . . . . . . . . . . . . . . .  750 , 508 
Hammer, power, A .  Groenig . . . . . . . . . . . . . . . . 750,359 
Harrow, H.  J.  l\fetz . . . . . . . . . . . . . . . . . . . . . . . .  750, 473 
Harrow tooth, J.  Schweinfurth . . . . . . . . . . . . .. 750.,495 
Harvester, corn, W. R. Page . . . . . . . . . . . . . .  750, 6S7 
Harvester twine holder and tension device, 

�'. A . Blcket . . . . . . . . . . . . . . . . . . . . . . . . . .  750,574 
Hat holder, M.  N .  Gable . . . . . . . . . . . . . . . . . . . 7i'iO, 634 
Heat alarm, H. 11� . Jones . . . . . . . . . . . . . . . . . . 750,543 
Heating and sterilizing' apparatus, J .  S. "  

Forbes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750,757 
Heating system, �'. C. Goff . . . . . . . . . . . . . . . .  750, 358 
Hoe, E.  Weller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750,418 
Hog tamer, A. C .  Decker . . . . . . . . . . .  ; . . . . . . 750 ,437 
HOisting m achine brake, Hoover & Ma son . .  750,283 
Horseshoe calk, C. L. Dahly . . . . . . . . . . . . . . . . 750, 614 
Hose pipe fastener, F.  Bissing . . . . . . . . . . . . . . 750, 340 
Hose-supporter, E.  N. Humphrey . . . . . . . . . . . 750, 652 
Household implement, R . Glllllon • . . . . . . . . .  ; 750, 357 
Hydrant, W .  Volkhardt . . . . . . . . . . . . . . . . . . . . . 750,415 
Incubator, 'r. P. Adams . . . . . . . . . . . . . . . . . . • .  750, 333 
Index and auvertlslng device, C. �'. West . .  750, 507 
Insect exterminator, J.  Schiller . . . . . . .. . . . . . .  750, 708 
I sulator, L. · Steinberger . . . . . . . . . . . . . . . . . . . . 750 , 722 
Iron or steel, electrometallurgy of, H. Har-

met . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  750,:;61 
Jack, R. H.  Welles . . . . . . . . . . . . . . . . . . . . . . . . 750,740 
Jar holder, fruit, K. A .  Johnson . . . . . . . . . . . . 750, 654 
Joint coupling, A. P. Brockway . . . . . . . . . . . .  750, 343 
Journal bearing, R. Harding . . . . . . . . . . . . . .  t • .  750,�79 
Kiln, H .  M. Buck . . . . . . . . . . . . . . . . . . . . . . . . . . 750, 588 
Ki tch{�n fork, J. Pl'oskauer . . . . . . . . . . . . . . . . .  750, 697 
Lace fastener, shoe, G. C. Ferguson . . . . . . . .  750, 526 
Lacing hook mold , P. Clifford . . . . . . . . . . . . . . .  750 ,>602 
Lacing stud or (welet, J. L. Poalk . . . . . . . . . . 750, 691 
Ladder, extension, C. G. Tiefel . . . . . . . . . . . . 750,504 

for flattening wire for all purposes Ladder, truck, '1.' . U. Secbler . . . . . . . . . . . . . . . .  750, 402 

rT �ena f(W OatakJgue. t:�� �����:r: ��i�.
, lI!i:;� . �' . .  �: . �.
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r,atch, J.  A. C raig . . . . . . . . . . . . . . . . . . . . . . . . .  750,435 
ORIGINAL BARNES Leach clearing mechanism, C .  P. Bossert . . .  750, 427 

. ht D ' II Lead, manufacture of white, J.  W. H. J ames 750,541 
PO

F
S
e

i
e
l
d
ive Uprlg ft' S ·  Leather, production of substances resembling, 

Karle & Schmidt . . . . . . . . . . . . . . . . . . . . . . 750,371 ' 
Leather splitting machine, Seymour & Harris 750, 403 

10 to 1i0-lnch Swinll" . 
Ledger binder, loose leaf, L. M. Leslie . . . . . .  750.ti64 
Lifting apparatus, J.  A. Taylor . . . . . . . . . . . .  750, 320 

Send tor Drill Catalogue. 8 Lifting jack, L. C. Kimllerly . . . . . . . . . • . . . .  750,287 

W .  F. & J N O .  BAR N E S  CO. 
' • ti��f.g We�cts����'f ' li�ht� ' F. Stack . . . . . . . .  750, 409 

(Establillhea 1872) � e. t���:n8. ��Ii�hn��n� · 
. .  �:��:� : : : : : : . : . : : : : : :  �g.�:��� 1 9 9 9  R u by St. ,  Rockfo rd,  I I I . • 

Lock and latch, combined, B. Schacht . . . . . . 750, 707 
Locomotive buffer beam, J. F. Dunn . . . . . . .  750,441 

.. ,..,..""'v.�� . Log car standard , Klingensmith & I.ane . . . . .  750 , 659 

TUBULAR t��:::s�'fiWI�io�ndo��id:h� ' n?;��;l��; .
. 

'a'�to'- 750, 300 

DRIVING LAMP. LUb:fc��g;, 
M

r:. 
L

c�at;;:,�� ' : : : : : : : : : : : : : : : : : :  �gg:m 
IT Is the only perfect one. Lumller or lath handling apparatus, W .  A. 
IT will not blow or iar out. Marshall . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 750,775 

Ff. fiIJi'e
a
a���gii';�1:�:r..ll

t
. :�rn�g ��t��e�a��b��1 

B'';��� ' : : : : : : : : : : : :  �gg:��t hgbt. Mail llox ,  rural, C .  F. Keller . . . . . . . . . . . . . . 750, 547 1 ''' 
���t�:a

S
f�

�
!

I
�:t

�
��

t Mailing or similar box indicator, J .  Booth 750,519 

I T  burns kerosene, Massage implement, J. Barker . . . . . . . . . . . . 750, 568 
sena for book ( free). Match or other box, A. F. Fuller . . . . . . . . . .  750,447 

R E D I ETZ CO 60 L . hi SI I N Y k 
Melting furnace, J. F. Barker . . . . . . . . . . . .  750, 748 

• • . , alg ree , ew o r . Mercerizing apparatus, T, Pratt . . . . . . . . . . 750,,694 MenUon thiJl paper a;n,t.t get special aiJlcount. Metal, etc . ,  coin controlled device for em- ' 

�ESTABLISHED 1 84 llossing strips of, Casler & Pross . . . . . .  750,432 
Metal working machine traveling carrier, 

S .  B .  Harding . . . . . . . . . . . . . . . . . . . . .. .  750 , 644 
Metals, uniting two, W .  H .  Wherry . . . . . . . .  750; 5 1 1  
Microscopis t ' s  paraffine bath, F. A. Wun-

Face ever smart when going into a cold wind after 
shaving ? If so you are not using Williams ' Shaving 
Soap, which always leaves the face soft and comfortable,  
and prevents chapping and irri tation . '  
Sold i n  thJ (firm of Shaving Stic�, Shaving Tablets a",w Shaving Oream throughout the world 

THB J. B. WILLIAMS CO. ,  Gla.tonbury, Conn. , U. S. A. 

CYPHERS 
INOUBA TOR 

Guaranteed to hatch more and healthierehlcks thaD. any otberm�, or your money back. Use lesa oU; 
self·regulatlrlg, self·ventlla.ting, non-moisture. En
dorsed � adopted by 86 Government Experiment 
Stations. Catalog free i f you namethia paper. AUTOMATIC 

. Crpliora lncubator Co. Bullalo, N. Y. THROUGHOUT 
Chicago, New York or Bo.ton. 

NO LOOP·HOLES 
in our gua.rantee, for it makes every body safe-"Money ��:h���::S ���::����::�.,t°l"s��b�n�� tr��:����� 
20th annua.l catalogue free. Just send lOc.;to pay postage. 

Reliable Incubator and Brooder Co . ,  Box B-l 05. Quincy, I I I .  

,4 FOLDING CAMERA. - WORKING 
Drawings showing how to build a folding camera. A 

. practical paper by an amateur for amateurs. 4 Illnstra
i tlons. Contained in SUPPLEMENT 1 02 1 . Price 10 
cents. For Sale by Munn & Co. and all newsdealers. 

s. F. B A R N E S----.... 
E LEV E N - I N C H 

C U TT I N C  
S C R E W  
LAT H E  

For foot or power as 
wanted. Has power 
cross feed and com .. 
g
ound rest. A strictly t�r. l::d,1'. fo,:,g�'i.7. 

ed matter. 
B. F. BAR N E S  
C O M PANY,  

R ockfo rd,  I I I  

ARMSTRONG'S N o. 0 THREADING MAC H I N E  
Can be  attacbed t o  bench or post. 
Desi.ned for tbreadlng the 
������ls�i��Tts?

f
If�It�o ���ed�� 

one for pipe J.8 to 1 incb ; the 
?��l'isl��� pi

lJ�e�J4 fi:e 
2 ::��::r 

Armstrong adjustable dies. Oth
er attractive features. Send for ;r.::m���; �h�!fr�8�fr':'!f. 
New York. Bridgeport, Conn. 

INDUCTION 
CO I LS for experi-
ments in X rays and 
other electrical work. 
pr- Catalo!/'Ue Free. 

E. �. R I TC H I E  &. SOIll S BROOKLINE,  M ASS 

Fo r 
Fo r 

fo r 

Ti m e  
Ti m e  

Ti m e  

Pr e J'e n t  
Fu t u r e  

A l l 

L L G I N. 
T I M L  

:&very Elgin Watch is fully guaranteed. All jewelers have 
Elgin Watches . "Timemakers arid Timekeepers, "  an illus
trated history ot' the watch, sent free upon requ66t to 

ELG IN  N ATI O N A L  WATCH Co. , � LG I N  • •  ilL. 

pr- Its triangular shape prevents 
entangll� and gives three times 
tbe capaCIty of any other Clip f". 
att..cl1mg papers together. 

� THE (LIPPER CUP' 
derlich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750 , 51 5 ' _________________________________________ _ 

M�lk can, Keiner & Gilman . . . . . . . . . . . . . . .  750,461 , 

, ]jest & Cheapest. All Stationers. 
CLIPPER lUFG. CO .. 

• 
. 4Q1 West 124th St., New York, U.S.A. 
RRAl'�S OR STEEL For free samples and information write to us. 

Removed to ISe Milk Street. 

WELL' DRIL�I.NG 
Ma chines 

Over 70 sizes and styles, for d rilling either deep or 
shallow wells in any kind of SOil or rock. Mounted 
.on wheels or on sills. With engines or norse powers 
Strong, simple and durable. Any mechanic ca:'!! 
"perate them easily. Send for catalog. 

WILLIA M S  BROS., Itlmca, N. V. 

MIlk pall bolder, F. L.  Shattuck . . . . . . . . . . . 750. 312 . 
Molder' s flask and gated pattern , II. G.  

Voight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  750, ;;59 
Molding apparatus vibrator, �'. W. Hall .. . . . 750, 641'>-
Molding machine, C.  D.  Marsh . . . . . . . . . . .  750, 552 
Molten baths, drawing articles from , C.  P. i I Mon�!aW;�y

" '��d' " t���k' " 'th'':r�i:��; ' ' ' j:.: 750, 251\ 
Beecher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750, 247 

Mop wringe-r, Fowler. & Wetzler . . . . . . . . . .  1�,a5! 
Motive power, generafing, " A . ' Schutt . .  , .. . .  150,493 
.'lotive power, generation of, A.  Sch utt . . "750, 494 
Mower, motor lawn, I. H. Davis . . . . . . . . . . 750,616 
M u sic turner, sbf'et,  M. T .  Phillips. . . . . . . . . .. 750,391 
Nail or tack driving implement, S.  A .  �l '  

Cohen . . . . . . . . . . . . . . . '. ' . . . . . . . . . . . . . . .  750, 605 
Nest, trap, A. · G .  Root . . . . . . . . . . . . . . . . . .  750,702 
Nut for safetv bolts, a i r  valve caps, etc . ,  

In . MiC'helin . . . . . . . . . . . . . . . . . . . . . . . . .  750,675 
Nut lOCk, F. A. Howard . . . . : . . . . . . . . . . . . . .  750, 364 
Nut lock, T .  G. Ingle . . . . . . . . . . . . . . . . . .  750 , 365 
Nut lock, H. C. Stouffer . . . . . . . . . . . . . . . . .  750,41 2 
Nut lOCk, I" . P. I,oenl!,: . . . . . . . . . . . . . . . .. . > 750, 466 
Nut lOCk, spindle, S. C . Baughn, Jr . •. ' . . . . . . .  750,425 
Nut or pipe wren ch, D. Stewart . . . . . . . . . .  750,727 
Optical device, M. F.  Shea . . . ... . . . . . . . . . . .  750 , 71 1  
Ore concentrator, T. H. Hicks . . . . . . . . .  , . . . .  750, 281 
Ore concentrator, In. M .  Jabraus . . . . . . . . . .  750 , :�67 
Ore separator, pneumatic dry, E .  M. 

.Tahraus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750, 366 
PaC'kage record retainer, liquid, T o" Pen-

dergast . ' . . . . . . . . . . . . . . . . .  : . . . . . . . . . . .  750, 390 
Packing device for rotary motor stuffing 

boxes, adjustable. S .  George . . . . . . . . . . . . 750,534 
Packing, shaft, G .  E. Hibbard . . . . . . . . . . . .  750, 766 
Pail, telescopic measuring, C.  l!�isher . . . .  750,632 
Painting machinp, G .  �ussell . . . . . . . . . . . . . . 750, 307 
Paper bags, appa ratus for feeding self-

opening square, W . · PlpPe1't . . . . . . . . . . . . 750,302 
Paper feeding machine, C. B.  Maxson . . . .  750,295 
Paper feedin!,: machine, E. J . . Hallberg . . .  750, 453 
Paper feeding mechanism, W. A. Tarbett . .  750, 313 
Paper or th(l like wHh adhesives� apparatus 

for coating, F.  Maginn . . . . . . . . . . . . . . . . 750,291 
Paste receptacle, A. N .  Ritz . . . . . . . . . . . . . .  750,304 
Pastry molding machine, V. Cote . . . . . . . . . 750, 609 
Pen, fountain, A. Eberstein . . . . . . . . . . . . . . . . 750,271 
Pen. fountain, F .  C .  Brown . . . . . . . . . . . . . . . 750 430 
Pen, fountain. F. M. Kegrize . . . . . . . . . . . .  750;546 
Pen, fountain, F.  iJ.  Brown . . . . . . . . . . . . . . . •  750,583 
Petroleum engine, B.  H.  Pomeroy . . . . . ; . . .  " 750,489 
Photographic plate treating apparatus, G. 

H. Dorr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  750, 621 
Piano players, adjusting device for cases of 

antomatlc, F. V. C rofut . . . . . . . . . . . . . . 750, 612 
Pinno sounding board, W .  J .  Brashears '  . . . . 750,248 
Pianos, devk{' for automatically playing, 

O. H. Arno . . . . . . . . . . . . . . . . . . . . . . . . . .  750,5 1 7  
Pin.  See Hair pill. 

V E ST M E N T ' H ' M h ' , orne ec ante s 
. ,

A f
ii�:!!1atfn�-'wI\I�� for Amateurs 

One 'BEST' Light 
Gives more Light than 

Six Electric Lights, or Ten 
Kerosene Lamps ot One 

Hundred Candles, and 
Costs less than 

Kerosene. 

Burns 90% Air 10% Gas 
AIr III tree. The Lamp makes aD 

the gas nt'eded. 
A beautiful, pure whlte, steady, 

safe light. No WJek l No Grease S Jb Smoke S .  No Odor l Hang or Set 
it anywhere. Over 100 Style .. 

AGENTS W ,\NTED 
THE BEST LIGHT CO.o 

ffI B. 6th St., Canton, 0 .. 10. 

uni-
By GEORGE M. HOPKINS 

370 Pages 
. Author of .. Experimental Science " 

326 Engravings Price $ 1 .50 

THIS important work 
has achieved great 
popularity_ It tells 

how to do thillgS. The 
New York Tribune says : 
.. The book may be com. 
mended for its practicabil. 
ity and suggestiveness and 
will be found to appeal to 
boy readers almost as much 
as to older amateur me
chanics." 

Woodworking 
How to Make Household Ornaments 

Metal Working 
Model Engines and Boilers 

Meteorology 
Telescopes and Microscopes 

Electricity 
Each subject is · adequately treated. 

Send for free descriptive circular. 

MUNN & CO., Publishers 
361 Broadway New York City 

JEFFREY E LEVATIN G--OONVEY I N G --POW E R  For Catalogues address 

. T H E  J E FFREY MFG.  C O .  
Transm isslon--Scre e n l ng--Dredg l ng-Coal  C ultl n g  COLUMBUS, OHIO, U. S. A .  

Drl l l i ng--Hau l i ng--Wash i llg Mach i n ery. NEW YORK 

© 1904 SCIENTIFIC AMERICAN, INC.



[Send �u�an ���h��YliSh $12 Tailor·Made All Wool Suit 
guaranteed to fit. for 

O N LY $7.95 
l1rovidi ng you will hand an 
envelope containing Samples, 
Catalogue and Special Offer 
to ten men who in yourjudgment 
would be likely to take advan
tage of our Tailor M ade Suit 
offer, S ent C, 0,  D, without 
paying ODe cent in advance. 

We can afford to sell you this 
ONE $12,00 suit for $7.95 in order 
to introduce our Tailor Made 
Clothing in your vicinity; for the 
reason that these suits are made 
of such fine material, cut and 
tailored in such first-class sty Ie, 
that the ONR suit we send you 
will be the m eans of our selling 
a great many more to the ten 
persons you hand the ten sets 
of samples and advertising mat· 
ter to , and to their friends. 

You do not run the slightest 
risk; we fill your order exactly 
as given and send the suit to 
your express office for you to 
examine and try on. IF you find 
it a perfect fi t and as good a 
$12 .00 Suit as you ever saw, pay 
the express agent $7.95 and ex
press charges. If not satis� 
factory, it wia be returned at 

our expense. We know that you will be pleased, 
or we could not afford to make a suit to your 
measure and ship it to you without a deposit. 

V/rite to-day for Free Samples, Catalogue , in� 
structions for taking measurements, and $ 7 .95 
Special Offer. 

We refer'yOU to the .Milwaukee Ave. State Bank of Chicago, capital stock $250.000 00. 
O. T. MOSES & CO. 

191 W. Chicago Avenue, Chicago. 

H E A LT H ' S  
S A F E C U A R D  

Put the Hygienic Guard on 
your telephone transmitter. It  
does not affect the efficiency of the 
convt'rsation, yet it insnres protec
t.ion a�aillst odors and bacteria i n  
the mouth pieee of the transmitter. 
'fhis dbvice has received the en
dorsement of every Board of 
Health to which it has been sub
mitted. Hunureds of them are 
now i n  use ill the indmitl inl and 
mercantile marts th-roug-hont the 
country. $1. 00, postpaid to un:,,' adlh·eE's, complete, with ful l 
Instructions. 
The ],awrence . Hall 

Electric Co. 
CINVINNATI, OHIO 

THE ST E AM T U R BINE ; THE STEAM 
Engine of MaxiInum Simplicity and of Highest rtlher_ 
mal (1�fficiency. By P�of. I:t. H. Tburston. A valuable 
series of articles having '!Juts of some of the more effi
cient engines of this type the Parsons'; De Lnval, Dow, 
etc.; with exhau�tive tables giving the result of tests 
and mueh general datu on the subject. Contained in 
SUPPT,EMENT N,)s, 1 300, 1 :"07 and 130S. Price 10 
cents ea.ch. For sale by Munn & Co. and al l newsdealers 

Send  Us O n e  Do l l ar 
anll W I-'  will  s�nd you 12 sheets of our F nlons J\; on-Smut Carbon Paper (re!!:, 
1l lU" ]il·lee !JOe . )  and one of OU1" Stand· 
anl flollar Ribbons-$1.50 in val
li e for �l.OO. Non-Smut Cal hon Pape t· is made of gelatinized ink, 
tht l'efore will not smnt copy or fin�"l'�. It bsts longer, manifoids clear
rcl', and makes more eopi�s than any 
ot�Pl' paper made Non-Smut Rib
b.  llS we:tr' longer, print better, don't 
fill the type and are delmer. Sold by, 
up t,'-daLl! dealer.,>. :\Jont:y back If 

;���:�11fll�;st;.�;��
e

;��k��?t��� F R E E I tt the Stenographer," sent on reQuest. 
N on-Slmut Cnrbon & Ribbon 
Co., l\lakers of Carbon Paper and 
H.ibbons of all kinds, 114: Main 
St., U.ochester, N. Y. 

"A Message to Garcia" 

Scientific ArnElrtcar\. 
PiVe ('Ollplil lg, P. N. FisllPl' . . . . . . . . . . . . .  . 

Pipe lining m:H·hi llt', J. rr. l.Jallgford . • . . . . . .  
Pipe or nnt wt'pnch, ::\'1. N. ;:.;uwyel' • • . . . • •  
Pipe 01' spout ho1dpl', J .  V .  Abl'OIlSki . . . . . .  
Planter, automatie cheek row corn, E. O. 

St01'1'S . • • • . . . • . . • • • • • • . . • • • • • • . • • • • • • •  
Plov.,-, .T. Naidnl . . . . . . . . . . . . . . . . . . . . . . . • •  

Plow attaehmf'llt, Burkett & Davenport . . . .  
Pnenmatie spat, C.  L. Berger . . . . . . . • . . • • .  

Pneumatic til'l'd whl'el. T. Lindenberg . . . .  
Pole, wagon, 1'\ U. 'Vinnck . . . . . • . . • • • • . •  

Portable> drill, .J. 11-', 'Villey . . . . . . . • . . • • • . . .  

Potato digger, B. Kllipbals . . . . . . . . . . . . .  . 

750 ,4-14 
7f)O,HG() 
750, ;·:OH 
750,516 

!�o,y�� , DO, .�8�) 
75U , 251  
750 5'71 
750;379 
750,745 
750,744 
750,R75 

PO\YPl' transmitting mechani8111 , B. A. 
Spcrry . . . . . . . . . . . . . . . . . . . . . • •  750,498, 750,499 

Preserving perishable substances, apparatus 
for, C. Blagburn . .  0 • • • • • •  0 • • • • • • • • • •  o .  7�0 , 518 

PJ'imr>r, J. 1\1 • .bJdmunds . .  0 • • • •  0 • • • • • • • • • • 750, 624 
Printing and ruling machine ringed roller, 

lilw, G. F. �icAdaIns . .  0 0 . 0 • • • • • • • • • •  750, 680 
Printing machine, 'V. Scott . . . .  0 0 . 0  • •  0 • • • • • 750,401 
Printing machine, linE', G. 1;' . :\IcAdams . .  o .  750, 681 
Printing machine, warp, 'Yinslow & Dcn-

Ilett . . . . . . . . . . . . . . . . 0 • • • • • •  0 • • • • • •  0 • •  0 750, 514 
Printing plate holder, C. F. Rockstroh o . . .  750, 395 
Printing press form inldng rollers, roller 

wheel for, S ,  II. Shaw " , . " , . ,  . .  " . "  750,710 
Printing press, IDulticolor, C. 1\1. Shigley . .  7;)0,405 
Printing \varps, Winslow &- Dennet t .  . . .  o .  75U , 51 3  
Projectile, K ,  Wieser " . , , . , , , . .  , , . , , . , .  150, :1�8 
Propelliug' mcehanism, D. L. Graham . . . . .  750, 6:38 
Pl'ovnlsioil apparatus for vessels, jet, S. 

l-i-l'orge . . . . . . . . . . . . . . . . . . . . . 0 • •  0 • • • • • •  750, 533 
Propulsion g('Urillg, ,·V o B. Bard . . . . . . . . . .  750, 424 
Pulleys, spctional hub for, E. S. Ham-

ilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  750,277 
Pump, C. .T. Allen . . . . . . . . . . . . . . . . . . . . . .  750, 5CO 
Pump ba.ne! elamp, W. J. Bussinger . • . . . .  750,591 
Pump governors, pressure regulator for 

stL'am, J. 'V. Gardner . . . . . . . . . . . . . . . .  750,448 
Punch, pliers, etc., "",'. M. Mortoll . . . . . . . . . .  750, 678 
Punching' machine, O. P. "'Voodburll . . . . . . . .  750,746 
Hadiator eonnection, J. So Brennan . . . . . . . . 750,582 
Rail bond terminals, mold for casting, W. 

II. \Vherry . . . . . . . . . . . . . . . . . . . . . . . . . .  750,508 
Rail bonds directly in place on the rails, 

formi!Jg elL'ctrical. "",r. H. 'Vberry . . . .  
Rail bonding apparatus, W. B. Cleveland . .  
Rail joint, O.  Ii'. C. PowelL . . . . . . . . . . . . . .  . 

Hail joint, S. So Moore . . . . . . .  � . . . . . . . . . . .  . 

Railway cattle guard, A. H. Dawson . . . . .  . 

750.510 
750, 522 
750, 693 
750 , 778 
750,524 

H!1i1way crossing warning Signal, .J.  Crulll-
lpy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750 ,264 

Railway, pleasure, I.I. Bf'l'ehei· . . . . . . . . . . . .  750,246 
Railwa;v rail and rail joint cbali', it. lJ r-
Rail�:���

tzl�I�l 
. f��t����, ' . R· . . 'n: . 

i:1t�;·�hill . . . .  +gg:��g 
Railway rail .ioint, C. L. Popt' . . . . . . . . . . . .  750, 490 
Railway service safC'ty devic(', E. B. Powers 750, 7S1 
Railway Signal, elpctric, 'V. V .  l\:Ioak . . . . . .  750, 2!lO 
Rail\yuy switch, F. Buylpss . . . . . . . . . . . . . .  750,��34 
Rai lway trains, apparatus for automatically 

stopping, H. G. Spdg'vick . . . . . . . . . . . . . . .  750, :nO 
Rake, M. Y. ,,-rarren . . . . . . . . . . . . . . . . . . . . 750, 737 J 
Register. Sf'e Cash register. 
Ringer, A. M. Knudsen . . . . . . . . . . . . . . . . .  . 
RO:ld making machine, 1. Ogden . . . . . . .  . 

Rope tie, L. If1. Ramsey . . . . . . . . . . . . . . . . . •  

Hnhber dnm holdf'r, A . . 1. Price . . . . . . . . . . .  . 

Ruddpr, T. P. Byram . . . . . . . . . . . . 0 . . . . .  . .  

Safety gnUI'd, G. O. Curtis . . . . . . . . . . . . • . . .  

Sample shept, .1. Dohse . . . . . . . . . . . . . • • • • .  

Sash fastener. J. Anderson . . . . . . . . . . . . . • . .  

Sash holdf'r, V'l. Lemke . . . . . . . . . . . . . . . . . • • 

Saw handle, Cl'OSRcut, W. MacLennan . . .  . 

Sa,,, tablE', braclwt, J. C. Mallonee . . . . . .  . 

Scale, depth, ,.y . . J. Gillard . . . . . . . . . . . . .  . 

Serape:r, dipper, L. II. Johnson . . . . . . . . . . .  . 

Sewing machine needle vibrating mechanism, 

750,28� 
750,4R2 
7flO, 782 
750, 6�6 
71)0,592 
750,265 
750, 620 
750, 420 
750, 469 
750, 773 
750,551 
750, 44H 
750,4?9 

J. T, Hogan , . " . . . . . . . . .  , ' , . "  . . .  , . , 750, 648 
Shaft hang-er, C. ·�V. Levallf'y . . . . . . . . . . . . . .  7;);), 6(-;6 
Sahft, vl'hidf', E.  Packer' . . . . . . . . . . . . . . . .  750, O�G 
Shafting couplings, apparatus for applying 

KENT POCKET M ET E R S  I Automatic Volt�Ammeter 
Is deSigned and calibrated especially for testing batteries on U"as 
aline automOblles and launebf's I and for any other use of like capacity. Accurate and SUbstan
tial. Ampere reading mude sim
ply by pressing but.ton. 'rhe 
most couvenient and com�.}ete battery tester on the market. 

Volt-Ammeter $6.00. Amperemeter $1).00. 
Atwater Kent Mfg. Works, 110 N. b t h  St. , Philadelphia, Pa 

TH E MIET�,,�m� EISS KEl!OSENE 
1 t o  6 0  H. P .  

po.'lition, ] 901 . Gold ::\fedal, 

and GAS ENGINE 
burns I': .EUOSKN E ('h.-aper and 
safpr than p:asolme. Automatic, 
simple. reliable. 1\ 0 eleetne bat_ 
t�ry or flame used. Perfect rep;ula_ 
tlOn . Belted or dir�ctly coupled to 
dynamo for electric lighting, charg 
lng f';toragp battel'ief';, pumpinp; and all power pUl'pOliielOO. A. MIE'l'Z. 1 2�-1 :l" l\IOTT ST., �EW YORK. 
ADOP'l'Ell BY 
lIi�':��f'A�'��ff:IJ1�����d Grcnerator :3et. Paris ExpositIOn 1 900. 
C;o ld  Medal. Pan Arnerica� Ex-

a.nd rt.'llloving, "'V". J. l\1l1ncast€'l· . . . . . . . .  750,477 ------�-�--
Charleston, :s. C., Exposition, 1902. 
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.' . .  �:: . . V:�: . .  �����: 750,399 Better Light--Less Cost Sharp(>ning razors, rotary wheel for, C.  

!lhiliu8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750, 301 
Sheave, ball bearing, H. Ii'. l(pil . . . . . . . . . . 750,771 
Shpct metal �rtich's, machine foT' formillg, 

H. L. Bradley " . " . " " " " " " , . " " 750,581 
Shelf e]ump, glass, "r. H. Campbell . . . . . . . . 750,5U5 
ShE'lves, labf'l holder for library, L. C. 

ShO'!)�)OI���!�', . ii. ' . "\.: ' 'iI�i�" ;�l; : : : : : : : : :  : : :  +�g:��� 
Shoe uppf'r fly eloRPr, S. Cloutjpr . . . . . • . . . .  750,603 

�r�)l��'h o�;'r !l�r�fr::l·)�,
n 
wir'ei��� ·�l��t�.i� 't��;;s: 

750,
��

3 

mission of, F. Braun . . . . . . . . . . . . . . . . . .  750,429 
Signaling apparatus, electric, "'T. E. De-

A much stronger. white-I', steadier 
liJ!ht is secured tor bouse Oi' store 
church, school, Office, etc., by a ' 

" CARTER " ACETY L E N E  G A S  
G E N E RATOR 

tban by ordinary gas. Cheaper. safer 
cleaner, simpler. �l'akes up little cel� 
lar room. RequiTes little attention. 
Saves a lot of money, work. and worry. 
N I AGARA FAllS ACETY L E N E  GAS 
M AC H I N E  C O "  N i agara Fal l s .  N.  Y. 

Sign����� 
. �PP�;l'�.t�s: · ·  ��ie'cti��: ' 'ir��:t�8 � 750

'7�O 
SENSITIVE LABOR ATORY BALANCE. 

Small . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750, 7-'77 By N. Monroe Hopkins. Tbis " built-up " laboratory 
Silk, making artifiCial, E. Thiele . . . . . . . . . .  750, �02 balance will weigh up to one pound and wil l turn with a 
Skate, N. G. Johnson . . . . . . . . . . . . . . . . . . . .  750 ; 1)42 quarter of a postage stamp. The balan<:!e can be made 
Skate sharpener, C .  W. Price . . . . . . . . . . . .  750, {m,6 by any amateur skilled in the use of tools, alJu it wilJ 
Sldd, J. P. Frank . . . . . . . . . . . . . . . . . . . . . . . . 750, 44ti I work as well as a $125 balance. rt1he arttcJe is accom-
Sled draft mechanism, traC'tion, N. B . . 7uC (1" wf,' I fta�:� tlt�:t;g;� w

��f;��ti��:i����f��'::tfn 
v
S
a
ZI��� Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . uq TIJfIC AMERICAN SUPPLEMENT, No. 1 1 84. Price 10 Smoke cOlJsnming furnace, J. A. 'Villard . .  750 .:78(1 cents For sale by MUNN & Co . •  361 Broadway, New Smoke purifier, J. F. Doyle . . . . . . . . . . . . . .  7GO>�51 York City. or any bookseller or newsdealer. Sound l'E'eording and reproducing machine, 

H. Jam' s ' " ' ' . ' ' ' ' ' ' ' . ' ' ' ' ' ' ' ' ' ' ' ' ' ' '  750,4GO 
Spark arre8ter, .T. D. King . . . . . . . . . . . . . . . . 750, 65S 
Spiral motor, s team and hydraulic, S. 

George . . . . . . . . .  . . . . . . . . . . . . . . . 

Splint carrier, F. C. Dininl1,Y, JI' . . . . . . . . . . .  . 

A Constant Water Supply 
Without Cost o:f llalntenan�e 

is best afforded by the use of a 
NIAGARA IIYIlRA ULIC RAM 

is not . .  in it "  as a business stimulator with our fa� Spring motor, 'V. ",VE'iner . . . . . . . . . . . . . . . . .  . 

nlOUS little decorated tin r . 

d 11 d Square, G. A. Stephens . . . . . . . . . . . 0 • • • • •  

750, 532 
750, 754 
750 , 3�r 750 ; :1�5 750,J:;!8 
750, 1l$ 
750,721 
750,:483 
750 747 
750:355 
750, 742 

The Niagara iF; a new improvernflnt upon 
the old-fashiollf�d ram, and delivers from 2 to 
5 times as much water under thfl same con
dition. Our rams h"lve been used in almost 
every state in the Union, and have proved 
the superior of all others. Write for catalog 

emlll ers, ca e 1II'"'lllllfl Stacker hood, pneumatic, 1 .  A, Weaver , . "  
We sell them at cost (10 cents ) and pay Ii. 1Ii. 1 •• II.II.IIi . .... II. Steam boiler, E, . n , Gibbs " " " " " " " 

postage because our advertiselnent is on the back. · Steam boiler, J. O. Stead . . . . . . . . . . . . . . . .  . 
Steamer, dothes, .J. A. Owens . . . . . . . . . . .  . Al\1ERIVAN STOPPElt VO. Still, water , G .  A, & C ,  A, Young . . .  " . " Niagara lIydrauli('. Engine Co., 

and testimonL-l,ls. I 136 Water Street, Brooklyn, N. Y. Stove, A. B. )j10X . . . . . . . . . . . . . . . . . . . . . . .  . 

Largest Makers of Tin Boxes Outside the Trust. Stove, portable camp, 'V. Weston . . . . . . . .  . 

_____ �------. CheMter, Pa. 

STI M U LATI O N  without I R R ITAT I O N  
Means New L ife t o  t h e  Sca l p .  
The Evans Vacllum Cap gives the scalp a 

thorough massage and encourages a free 
and healthful eirl'ulation without rubbing 
and without the us€ of drugs or irritants. 
It will stop hair hom fallit.g out and re
store a n01'tnal growth where live foJlides 
exist. Tht' Cap is med abont teu minutes 
twiee a day and its e1Ilcts are pleasant from 
t.he very heginning. 'Ve will l efund �·our 
m�ll1ey i n  fllll if results. are not satisfaetory 
after a thirty days' use. Call 011 or address 
EVANS VACUUM CAP CO. ST. LOUIS OFFJCfC, Fullert,on Bl1ildipg". 

NEW YORK OFelCR, 1300 Broad\vay. 
to call at our offiees we will 

to satisfy them as to the 

--------��----�----------
LIBR ARY. 

An absolute Encvclopoodia for Engineers or for Steam 
Users, .R: l ectricians, Firemen and MachinIsts, is the 
H ANDBO O K  ON ENGINEERING. 

By HRNH.Y C. l.'rLLEY. 
r.rhird edition, enlarged and revised, 5,000 copies. now 

ready. Sent. an.ywh�re on receipt of price, $3.50-
money back If dIs::mtlsfied, 900 pages. 400 fine illustra
tions. rrhoroughly reliable and practical. Handsomely 
bound In leather and gilt. Pocket-book form. 

II. C. T lILT"EY & CO • • 

1060 \\Tainwright Uldg., St. J ... ouis, Mo., U. 8. A. 

Send for It To·Day 
lU;;�U�l� -:��e1

t
ul

a
�';;�Yi�;t��6i�:���� 

M o nt g o m e ry & Co. 's  Tool  Cat a l o g u e  
'rbe new edition has 7 04  pages and is  

copiously illustrated. Poclret size 6?4x 
4\i ins. Sent by mail for 25c. 

MO:STGOMERY & CO., 
105 Fulton St., New Y ork City. 

'
." J TELESITUP E:�ND F: R C A TA L O G U E  , w. & D. M 0 G E Yo 

B AY O N N E  C {T Y  N J  

Streams, means for controlling flo'wing, E. 
S .  Cole " " . " , . " ,  . .  , ; . " , . .  " , . " " 750,752' "Economy in the Boiler Room" Street light, D . . T .  Prendergast, et aI . . . . . .  750,555 

Stropping machine, A. W. Schenber, 
750,:l97, 

Stud and pin coupling, A. B. Tarbox . . .  0 • •  
Surgical instrument case, I,'. A. Koch . . . . .  . 
SUSDellder�, H. O. �lacwiniam . . . . . . . . . . .  . 

Swinging gatf', E. & 'V. B. Browning . . .  0 
Syringe, vagillul, 1;1. J. Gruss . . . . . . . . . . .  . 
1'ank mold, M. Lee . . . . . . . . . . . . . . . . . . . . .  . 

Tf'legraph instrumPIlt stand, J. 'V. Leech. 
Telegraphy, spark, Slaby & Arco . . . . . . . . .  . 

Telephone serviee apparatus, U. S. Jackson, 

750 . 398 is a little booklet that tells how to save hundreds of �gg:�g� dollars every year. It also tells of the Dean Boiler 
750,774 Tnhe Cleaner, 
750, 587 
750,276 
750, 468 
750,2S9 
750,496 

750, 7G9, 750, 770 the only device made which will remove all scale from rrelephone s,,,itchboard plug, F. D. Pearne .  750, 689 your boiler tubes. rrelephone s,vitching and signaling apparatns, 

Tie. 1I
.
8(�: lf�;'!y 

ti�: 
' . , . , , , . , , , , , . , . , , . , , . " 750, 704 WM. B. PIERCE CO, 

Tile, C, N , Allenling , . " " " , . "  . .  , . " . ,  . .  760,561 i�a.2.
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iiii Tile for floor or' wall coverings, interlocking, 

A, W, Nilsson , . " . .  " . " " " " . , . .  , 750,779 
Tire, multiple tube pneumatic, II. G. Jfiske 750, 63H ! 
Tire protective band, pneumatic, H. I N O  C U ESS I N C  A B O U T  I T .  Brookps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  750, 249 ! 
rl'il'e protector, v2hicle, F. B. Hayden . . . . .  750, 647 I 

1:�;;J;;;�;n;;;.��
YOU put my Calipers 

Toe s,vage, D. C . •  Toy . . . . . . . . . . . . . . . . . . . . .  750, 369 I L� over your wor]{ and 
���tt �;)�lgin;rtj��{" D�rV

d
J��i{i;l� : : :  : : : : : : : : : �gg;��� i you know in an 

Tool tUt'l'(,t meehanism, B. M. W. Hanson. 750,278 ' instant just what size it is and how much 
rrop, lllovahlp, S. Cloutinr . . . . . . . . . . . . . . . . . .  750, 604 too snlaU or too large. 
i��\�:��:

o 
r�)f:�.�

r 
;)l��l�t���:�' ,,�:l
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R.P S�yg����l� : : : +gg; +�� Send for Catalogue and Special Discount to 
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rrraek leveler, J. Finn . . . . . . .  
' 

. . . . . . • • . . . • .  750,353 
Tl'ansformer, A. R. Everest . . . . . . . . . . . . . . •  750,525 
1'rolley attachment, overbe.ad, C .  Holyland, 

Sr , " , , . .  , , , , , , . .  , , , , , , , , , , , . .  , , • •  , , " 750,458 
rrrolley for electric railway cars, C. J. 

Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

rrroll('y pipe, J. J. Tartt . . . . . . . . . . . . . . . . .  . 

Truck and hoist, barrd, E. B. Little . . . . .  . 

Truck bolstpr and bearing therefor, car, E. 

750,368 
750,733 
750,671 

CHI'!' " . .  , . ,  . .  " ,  . .  " ,  . .  " . " . .  " ,  . . . . .  750, 348 
Truck bolster, railway car, C . F. Street . .  750,731 
Trunk fastener, B. Weber . . . . . . . . . . . -

. . • . . .  750, 739 
Turbine. steam or gas, J. Stumpf . . . . . . . . . •  750,31 6  'rypewriter, A .  Beyerlen " . " . , " ' . . . .  , . .  750,573 
Typewriting machine, C. Gabrielson . . . • • • • •  750,274 
Typewriting machine, C, H. Shepard . . . . . .  750,712 
Typewriting machine keyboard, Ao Beyerlen 750,572 
Typpwriting machine tabulating device, A. 

MIND the MICROBES ! 
You get them in all ordinary dri:q.king water, Before drinkin�-, purIfy It. Vou can transform it I into pure water in the surest f,nd quickest way by using the well- ,known I 

Filter 
which is so constructed as to eliminate 
from the water all foreign bodies. One 
gallon of pure water in 4 minutes. Easy 
to clean, easy to care for. P, Beyerlen . . . . , '  . . . . . . . . . . . . . . . . . . . .  750,338 

UlIlbrellll, �. �. ¥mer .. . . . . . . . . . . . . .  , w .  150,5W Bf;IIKf;FI;I,.O FILTER CO., 4 Cedlr Street, Now York 
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include the new Mark Lx Electric Runabout 
the fastest and handsom
est auto in its class, as 
w e l l  as the lightest of 
t»�i�e, b$��Cf. 

p � io ��; 
new 12 h. p. L i g h t G a s o l i n e  Tonneau, 
w i t h  double o p po s e d  
cylinder engine in f'Jrward 
bonnet and i m p r o v e d  
automatic features o f  con
trol. PI'ice, $ 1 ,700. 

Catalogue of all COlUIll
bias on request,. 

Speeia I booklet of Elec
tric Town Carriages. 
E L E C T R I C  V E H I C L E  CO 

H a rtfo rd,  C o n n .  
. 

l\Iember Assoeiation of Licensed 
Automobile Mfrs. 

New York SalesrOOIllS : 
134 to 138 W. 39th St • •  
Opp. ::'vletl'Opolitan Operd.House. 

Boston : 
7 4. 7 6 , 7 8  Sta n h o p e  St. 

Chicago : 1 4 1 3  M iCh igan Ave. 

S I G N A L I N G  THROUGH S P A C E  
without wires.-An article by vV. Preece, describing th e 
new Marconi system 01 teiegraphing without w i res . 
6 i l l ustrations RCIENTH'IC Al\1F,RTCAN SUPPLI':M I<;NT 
1 1 24. Price 10 cents. (4"'01' �ale by �luIln & ( ;0. aJld all 
newsdealers. 

S T E V E N S  

By consulting the pages of a STEV.ENS catalog, 
we feel assured that you win find firearms described, 
eminently �uita.ble to your requircment�,. We man
ufacture an extensive variety of 

R i fl E S ,  P I ST O L S  and SHOTG U N S  
for young and old of either sex. aU 

All dea���1!��i�?�!lm for QUALITY. 

S T E V E N S  
Send for illustrated catalog'. 

Have you trie(,l' that new Puzzle of ours ·f Send 
for this attractive and Interesting novelty , which wil l be matled to any addre:;,s upon receipt of two, 2-cent stamps. 

J. S'l'EVENS AltiUS & TOOL CO. 
�'25 llain St.reet 

Chic-opee �"'alls, Mass. 

THE 

DRAPTSMAN 
is devoted to the interest of draftsmen of 

every class and of special value to students 
in engineering and drawing 

A MONTHLY PAPER 

10 cents a Copy $1 .00 per Year 

107 The Bechtnan Building 
CLEVELAND .0 O H I O  

Trade Marks. 
Designs, 

Copyrights, Etc. 
4-nyone sending a sketcb and description may qUIckly ascertain our opinion free whether an i�lventio:n is probably patentable. Communica .. 

����
s 
f���?tlbldoe�������� f�:�g�r�������;��

s 
Patellts t::tKen .throllgh MUKN & Co. receive 

Spcc1>al Nottcc, Wlthout charge, in the 

Sci ent i fi c  American 
A handsomely illustrated weekly. Largest cir
culation of any scientific 

l
·ournal. Terms, $3 a 

year ; foux months, $1. So d by all neWSdealers. 

MUNN & CO.36 1 Broadway. New York 
llrllnQh 011108 G:Ifi j' at. WaahlIll!ton, O.  C. 
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Jump 
the 

Oounter 
Don't spend all your life in a. poorly paid clerkFlhip. 

We train ambitious men or women, i n  spare time, for 
positions that pay well. Start to-day to rise . I . C . S. Textbooks make it easy for those already at work to 

L E A R N BY M A I L  
Mechanical, EIe-ctrieaJ and Civil Engineering; M e  .. 
chanical Drawing; Architecture; Chemistry; Orna .. 
mental Design; Book·keeping; Stenography; Teach_ 
ing; English Branches; German; Spanish ; French. 70 Course!';.  Circ ular tree. When Writi n g  !'It3te sub· 

j ect that interest!'; you. InternathnwJ Correspondence 
Schools, 801: Scranton, Pao 

\Vrite for our Free lllustrat.ed Book. 
.. CAS I BECOInE AN . 

ELEC'L'IUCAL ESHINEER ? "  
\Ve t .. aeh Elee tri(�al En�nn eering, Elertl"H' Lig-h t i n !!: .  . Ral l ways. :\l eehanieal Engin eerIng, StealIl l�Il!!i 

neering, ;\Iechardcal Drawing, a t  - your hom .. l,Jy mal i .  
[llstitnte indorsed b y  Thos. A .  Eil iSO Tl  fL n d  others. 
ELECT llICAL ENOINEEU IN STITUTE, 

240.242 W. 2&d St. N ew York. 

What Is Daus' Tip.Top ? 
'1'0 l'l:OVE that. Dan�' " Tip.Top " is 
the br.st and sImplest dedce for nmking 
100 co pie", from peu-"written and 50 
('opie", from typewl'ltten original, we will 

ship complete dnplkator, eap size, 
\\ ithout deposit, on ten (10) 

�>��:: t;��!"o ] e�� $5 
trUtl{'- (U I'wonnt of' Net 
ss7fj l)Cr ('{'nt,  or 

The Felix F. Dans Duplicator Co., Dalls Bldg , 1 1 1  John St., New York 

READY MARCH 1 5 .  
Spangenberg's Stearn and 
Electrical Engineering 

By E. 8PANHE:'I' BEUO, ' " E. . . former Superintendent. of ttJe St. I,oUlS School of En gmeerlllg. 
ContainIng 1 035 Questions and Answer8, with 648 Illus, 

trations. Price. $3.50. 
rrhe best book on the subje ct e ver published. 

(lEO. A. ZELLER, Publisher. Estab. 1870 68 "'. Fourth !'It. "'t. Louis, Mo. 

Now Ready Bound Volume 
OF THE 

S CIENTIFIC 
AM E R I CAN 
B U I L D I N G  
M O N T H L Y 

3cientific American. 
llJ ul)J'('lIa . •  \ ,  ji'jplt1houRe . . . . . . . . . . . . . . . • . .  
Uvho1:.;;tp'l'lug (h-VIet', H.  B.  Pit UP]' • • • • • • • •  

VaeUHm fnwlP, l.il·wpllyu & ::�khork • • . . . . . •  

Valvp \V. H .  'l'homp8on . . . . . . . . • . . . . . . • .  
Valve : flushing, R .  11', G illin . . . . . . . . . . . . . •  

Valve gear, cxploRivc engine, n. E. OIds . .  
Valve, steam a ctuutpd, R. D .  Ackley . . . . .  
Valve steam actuated, B.  W. P€'nfold . .  
V!.t1v<': steam l'ngille piston, W .  Schmidt • • . .  
Vapor llUl'JI(>l', If .  E. & F. O .  Stanley . • • • . . • .  
Vapor engilll:',  B. II. Pomeroy . . . . . . . . . . . . •  
Varnish snbstitut(� S ,  m anufacturing, R .  

BlltlUP • . . • . . • • . • • • . • • • . . • • . • • • • . • • • • • •  
Vehicln alarm, road, Goeuldas & Irani . • • •  
Vehicle hody. R .  F.  )Iouroe . . . . . . . . • . . . . .  
Yehiclp hrake, 'V .  II .  Cooley . . . . . . . . . . .  . 
Vehicle bl'akf', A. AI. Ledbetter . . . . . . . . .  . 
Vehkle, ('ollvertible, H. Romunder . . . . . . . .  . 

7[)O , 63 1  
750, 690 
750 , 667 
750,321 
750,763 
750, 684 
750,331 
750,486 
750, 400 
750, 410 
750, 488 

750, 575 
750, 636 
750,298 

+gg:��� 
750 , '396 

VehiclC' testiug devire, s(·If-propelled, A .  
P. B rush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750, 749 

V phiele top valancf', C.  S .  Applas . . . . . . . . . .  750, 564 
Vending machine, J . . J.  Bleeper . . . . . . . . . . . .  750, 31 5 
¥pnding machine, C. Y. \Vertz . . . . . . . . . . . .  750 , 741 
Vesspl with cbarging or discharging means, 

rotary, A. \Vunsch . . . . . . . . . . . . . . . . . . . . 7tiO. �30 
Vibratory drier, )1. E. Cooley . . . . . . . . . . . .  750, 262 
Vibratory treatm C'llt,  implement for mechani-

cal, F.  R.  Turck . . . . . . . . . . . . . . . . . . . .  7
7
�O

O
'
,
7
4

3
4
� 

\Vag-oIl, dumping , n. S. F. Vf'rett . . . . . . . . . .  u '" 
\Yashing machine, E. V.  Allen . . . . . . . . . . . . 750, 419 
'Vatch hohlt'I' , <i .  H. II .  r.!'horn . . . . . . . . . . . .  750, 503 
\Vatch winding and setting mechanism, A .  

Ditpshl'-im . . . . . . . . . . . . . . . . . . . 750,m!) 

i�:{:� ���i�tel�iOl�� ' d�ilk���lj���l" : : : " : " : : " :  ��g:�¥� 
'Yater tube uoiler, T. 'V. Johnson . 0 • • • • •  • • •  7GO,28G 
,,1"fltf'l' whp('l setting, A.  Giesler . . . . . . . . . . 7rlO, 7fn 
'Veather strip, S .  r�f'nzll(�l' . . . . . . . . . . . . . . . . 750, 663 
\Yf'ighing machine, can, "r. H. Coffelt . . . .  750,251) 
\\,pll working bfl rrel, 'V .  'V .  Sleeman 750, 715 
\YPlIs. fishing tool  for on or likE',  C .  A .  

Sa rgprt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Timl wheel, A. M .  Cox . . . . . . . . . . . . . . . . .  . 
"'7jmlo\v scrpen, C. D . Cutts . . . . . . . . . . . . .  . 
\Virp,  covpring, .T . C. Anderson . . . . . . . . . .  . 
,,"'ir(' stretchpr, D .  1\1. Fry . . . . . . . . . . . . . . .  . 
'Yil'{:'- stretchf'r, I. 1\1. "'Turncr . . . . . . . . . . . . . .  . 
'Vin' working tool, B. B. I<�('ltus . . . . . . . . . .  . 
'Vood scraping and smoothing machine, N.  

.T. 1\fatthiespn . . . . . . . . . . . . . . . . . . . . . . . .  . 
'Vrpnch, M. M. Le- May . . . . . . . . . .  0 • • • • •  - • • •  
Yoke, neck, Eng0ljohll & "Teale .. . . .. . . . . .  . 

DESIGNS. 
Badge, P. H. Bnglewood . . . .  0 • • • • • • • • • • 0 • • •  
Rank, money, "-Teir & Perry . . . . . 0 • • •

•
• •  ,' • •  

Brooch, button, or buckle plate, or  SImIlar 
article, S .  A .  Keller . . . . . . . . . . . . . . .  . 

Brushes, mirrors. or similar articles, back 
for, H. J. Straker . . . . . . . . . . . . . . . . . .  . .  

Cahinet, kitchpn, C. A.  Post . . . . . .  _ . . . . . . . . 
COna l',  I"". Edelmann : . . . . . . . . . . . . . . . :16,7:la to 
FingPl' ring, H. S. Dana . . . . . . . . . . . . . . . .  . 
Harmonica, mouth , H. HohIwr . . . . . . . . . . . . . . 
Liquid container, O. Krause . . . . . . . . . . . .  . 
Spoons, forks, or similar article-s, handle 

for, J.  H. Hohson . . . . . . . . . . . . . . . . . . .  . 
Standard for lights, clocks, etc. , E. L. 

Brainard . . . . . . . . . . . . . . . . . . . . . . . . . .  0 • • •  
Tiling, A .  A. Spadolle- . . . . .  0 • • • • • • • • • • • • • •  

T RADE MARKS . 
Automobiles and thpir parts, C. H. Blom-

strom Motor Co. . . . . . . . . . . . . . . . . . . . . . . 
Be-Its, cleefric, Elf!ctric Appliance Co . . . . .  0 
Bluing, laundry, Laundry B]ne Co . . . . . . . . .  . 

750 , 4D1 
750 , 6 1 1  
750,266 
750,563 
71)0 , 273 
750 , 4 1 7  
750, 630 

7GO,294 
750, 772 
750, 626 

36,758 
36, 749 

36,7m 

:36, 760 
:W,752 
36,756 
36,747 
36, 748 
36, 750 

36,759 

36,751 
36,761 

41 ,96:) 
41 , 958 
4 1 ,9:")2 
4] , 940 

���;:' a�3t��7)�s�)Y:���I��gR��;iie'rs' Sp'
e

'
c

'
i;ity 

Mfg. Co . . . . . . . . . . . . . . . . . . . . . . . . · . 4 1 , 9Rl , 
Bncklps s1.u,;p0nder, Harris Suspcnde-l' Co . . .  
Cards, playing, N<'w Yark Con solidated Card 

4 1 , 9R2 
4 1 , 957 

Co. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . 

Volt 

is guaranteed i n  every one of the 
smo()th-running 
Brennan Gasol ine Motors 

made on the latest approved 
pattern, safe, sure Ulld quick 
to �tatt, economictl 111 ful:'1.  
and of great durability. Can 
be used for Marine purp08es. 

BUKSNAN ,liFO. CO. SYRACUSE, :'-I .  Y . ,  U. S. A 

Have more good points, fewer 
parts and require less atte:1-
tion in operation than any 
other. 

lau nches, Valves, Spacialt i  ••. 

Ammeters 
Pocket size, but large enough fur accuracy 
and practical use. Various ranges for test
ing batteries eJectric light, telephone and 
other circuits, etc Also, Voltmeters and 
Amm eters for genera] measurements. 

�Sendfor Oircutarr. 

I, . ill . PIHNOLET. 80 Cortlandt "'t .. New York, N.Y. 

M A R I N E  a n d  STAT I O NARY 

M OTO RS 
!'J and 4 CYCI,E 

are no experiment, as they 
are in successtul operation 
in all parts of the worl d .  

J�auncbes i n  stock. 
Send for OataloQue. 

PAI,llIER BROS .. Cos Cob. Conn. 
New Y ork Office, 136 Liberty St.  

ELECTRO MOTOR. SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of a small elec
tric motor devised and constructed w ith a view to aSl'h-lt
ing amateurs 1.,0 make a motor which might be driven 
with advantage by a current derived from a b'l ttery, and I 
wh i ch wou l d  bav0 suffi cient ppwer to operate a foot i 
lath e or any llIacailJe requiring �l�t ove:f one m an pow- I 
er. With 11 figures. Containec. In SCIENTJ II'IC A1\fRRl e A K  SUPPLEMENT. No. fj4- . .  PIlce 10 cpnts. To be 
bad at tllis office and from ail newsdp.alers. 

Send S I .OO fo r 
25 P u re 

R E SAG O S  HAVA N A  C I GA R S  
Your Money Buck it· :x ot Sat.l ,"fud.;�·y 

'l'his is t h e  introductory oft'er for our Itpwl,�rof, 
Havana Cigar. We wil l  send th em tu yOll. 
charges prepald. and you can sanrllic t h e lll 
f1-ee. If they are not fully up to y our expe:,ta
tions return th em to us-any express com puny 
will tell y ou we accept returns with out quet't :oll 
and pay ex prest" charges both wavs. We don't 
want your nlOney ullles'3 you're fully sLti�ficct 

'Ve h ave b uilt up the largest trade in (d!11," lne Havana Cigal'foij in tblb c0untry-sa Vill,2,' you tlte profits of saleslnan� jobber and dW�tf� .. 
for booklet showing our liberal special r&��n�r���11f1s�it��v���1���!�����: p����fll�rii 

"individuals and clubs in every State m toe 
Union who are our pleaseo custom ers. 

References : Htate Bank, New York City ; 
Bradstreet"s or Dun's . 

La Rectum" Cuban Factory 
1804 FIRST AVE., �1<,W YORI{ CITY 

Esiablislwd Ib75 

�.:......;, .. ��=-;�-;;::-:;;:-;-- N O RTH A M E RI CA N  I N V ESTORS,  
The Frank l i n  M odel Shop . M AN U FACT U RERS and EX P O RTERS Experimental work for inventors: any-

����l!te ���EfA!:�����n��:;:;t�;�o� who d esire to have reliabJe information about bu siness 
matters in Argentine. Uruguay and Paraguay, may 
communicate with 

lUR. A .  ",ERAFINl, 

VOLUME No. 3& 
July to December, 1903 

Chcpsp. Neufcha tp], ",V .  A . Lavaence . . . . .  . I Ci'Yarf'ttps, 'rurkish, R. S. B0y . . . . . . . . . . . .  . 
C

.
I�aning or polishing compoullds,  H. Nethpim 

Coffee, �\.. F.ngelhal'll & Sons Co . . . . . . . . .  . 

41 , 989 
41 ,n48 
4 1 , 944 
4 1 , 9�3 
41 , 946 

colleges. Exhihition mooels. lntrodue
tion samples of patented article8. SP('
cial tools for making metal n ovelties. 
Invpntions perfected. Dr3;lvings and de
signs worked out irom inventors' ideas. 

Ok FRANKLIN Sen d  for eircular 9. 
Model Shop PARSEJ ,L & WEED, 

R,ivndavia �t. " "  ; •• Bueno,," Aires, Al'�('"tine R<,publle 
who win give, free of charge, all desirable information 
bv letter or when hf' eOmes to t ti e U nited States hI May 
next, w h en he can be seen at the Produce Exc hange 
Bldg., New York. Office of the Consul General. I Cutting tools, cfOrtain namf'd hand, Marsh 

4 1 , 960 

4 ] , 942 

� ............... =�_�1�2!)"�131 West 31st Stree= 
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A Monthly Magazine of Domestic A rchl= 

tecture Sumptuously Illustrated 

272 Illustrations & Covers in Tint 
132 Pages 

Price of Semi:,Hnnual Volume 
$2.00 by mail 

SPECIAL FEATUltES 
The Gal'deu at Georgian Court . 

Mr. G eorge J. Gould's  residence at Laltewood, N. J. 
Harbor Hill . 

'rhe Clarence H. Mackay Estate at Rosl yn, L. I. 

Mr. Karl Bitter on the Sculpture for the St. 
Louis Expositi on. 

" The Orchard " :  
The Country Seat Qf Mr. James Lawrence Breese, 

at Soutbampton, L. 1. 
Mr. W. L. Stow's House at Roslyn, N. Y .  
Mr. Charles H .  Israels on the Apartment 

Hotel. 

"Monthly Comloent." Aims to belp its readers to 
better building. rrbe illustrations reproduce homes and 
oth er structures of the hi,2best graoe and of varying 
costs. It seeks to interest the architect, the bou�e 
owner. the real estate promoter, the horne maker, and 
tbe buil der. It sta.nds for the good and the true �nd 
the beautiful in art. Its � '  rlla l ks with Architect s "  brIng 
its readers in immediate touch with the lead ing archi
tects of t h e  day. Its descriptions of houses are bri�f 
but compact with inform atioIl . Its departments constI
tute a • •  rp.view of reviews " summary of current com
ment, suggest.ion and help iJ?, all matter.s relatin� to the 
construction of the home, Its decoratIOn, eqUIpment, 
and use. 
Editorial Articles : U Women and Architecture." 

" Fake Houses." "' '1'he FamIly and the House." " Th e  
Style o f  t h e  House," h Building t h e  House," "Originnl
ity in Design.,"7 
Depa-..tments : " Th e  Household . "  " Th e  Gard en," 

" Th(� Summer House," " Wall Papers," H Legal Notes;' �:t���, �t�:g���;;'� �fiIi\fnbi;f':: ;��eKit������r�� ;��: 
nish hu!8." " Fire Protection." • .  Sanitatil ln," " Tb e  
Camp."; " 1.'he Yacht," " Th e  lnat," · ' F urniture." " New 
Books." H 'l'h e  Floor," " Stable Lore," . .  Decoration." 
" Heating Talk," '" The Nursery." Publisbers' Depart
ment. 

SCIENTIFIC A)IERICAN BOTL1HNG M O�THLY con.,. 
tains, each month, fourteen large pages of original 
pbotographs and plans of d wellings, houses, gardens. 
country estates, and buildings of moderate price. to
getb t::r with a cover beautifuUy vrinted in tint. The 
illustrations are all made from ph otographs Laken ex
pressly for the Magazine and are printed w i th eVE'ry 
advantage of the printf'r's art. rrhe plans wbich accom
pan y most of the illustrations present a com plete synop
sis of each 8ubiect and are a unique feature of this valu
able Magazine. Careful and concise d el'l.cri ptions ac
com pany each illustration. 'The illustrt>.tions include 
photographs of exteriors, interior�, and details. views 
.of gardens and ornamental adjuncts to th e house. No 
£X Dense is spared to make this Magazine the leading 
periodical of its class and of the utmost practical value 
to its readers. 

Price of semi-annual bound volume. $2.00, mailed. 
We also supply a bound volume containing aU the 

numbers for 1903 ; price. $3.50, by mail. 
FOR SALE BY 

MUNN co. 
361 Broadw-ay NeW" Yorn City 

AND ALL NEWSDEALERS 

Bl'o1 hpn� Co. . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dl'ugs and chpmicals, cert n i n  named, Brun-

llt�r. l\lolln & Co . . . . . . . . . . . . . . . . . . . . . . .  . 
]jJrnbalming fluids and formaldehyde com-

pound s, \V .  H. Carpenter . . . . . . . . . . . . . .  . 
I!'ood, stock,  J\IoJln rcb �tock Ij'ood Co . . . . . . .  . 
Hammoeks, I. E. PalmC'r . . . . . . . . . . . . . . .  -
Induction coils, Var]e-j" Duplex Magnet Co. 
Locks and latches, P.  & F. Corbin . . . . . . . . .  . 
LubricUllts, t'prtain nam€'d , Ohio Fillf-'r & 

Shi€'ld Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
l\Iarkilig suustaIlc{'s and crayons and pf'neiJs, 

Binne-y & Smith Co. . . . . . . . . . . . . . . . . .  . 
Mpdicines, antinal'cotic, .T. "T. Fowlring . . .  . 
Metal and furniture polish, liJagle )Ianufac-

turing Co. . . . . . . . . . . . . . . . . . . . . . .  0 • • • • •  
Milk, condf'lIspd, Sanitus Condensed Milk 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pianos, Ste-iInnty & Sons . . . . . . . . . . . . . . . . .  . 
Picture-s, pro('pss, A. "T .  Elson . . . . . . . . . . .  . 
Hoofing, aSllhalt, Patf'nt Vulcanite Roofing 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Silk dre-ss goods, Stf'wart Silk Company . . .  . 
Soup making, (,0l}(�f>ntrat0d Ip ea� and veget

able pr('paration foT', )IarmIte Food Ex-
trapt Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Spool eotton, thrE'ad, and spwing cotton, 
American Thrc·ad Co. . . . . . . . . . . . . . . . .  0 .  

Stones, artificial, .T. H. Loevenhart . .  o ·  • • • • •  
'Vine, F. ChauvellPt . . . . . . . . . . 0 o ·  • • • • • • • • •  
Yarns, B rown, DUl'f{'ll & Co . . . . . .  0 0 • • • • • •  

Y ('ast, New Process Ye-ast Co . . . • . . • • . • . • • . 

LABELS. 
"Alta Vista , "  for wine,  Acker,  �ferrall & 

Condit . . . . . . . .  , . . . . . . . . . . . . . - . . . . . . . . . . 
"Boise Natural MiIlE'ral Water, " for mineral 

water, B.  H. Coleman . . . . . . . . . . . . . . .  . 
"Grpen Spring Vallf'Y , "  for whiskey, Elder-

J-lal'rison Co. . . . . . . . . . . . . . . . . . . . . . . . . . . 
"Ouzo Calvarian Elixir., " for medicine, P. 

J .  Guzo"Tski . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Noxall Louse Killpr, " for insecticide, Van-

dolah & Pullins . _ . . . . . . . . . . . . . . . . . . .  . 
" Ozoncts , "  for breath perfuming candie-s, 

L.  Hesselroth . . . . . . . . . . . . . . . . . . . . . . .  -
"Pprfl?ct Jelly Powder, " for jelly powder, 

O .  J.  Weeks & 00 . . . . . . . . . . . . . . . . . . .  . .  
" Purock, " for bottled water, Charles E .  

Ilires Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
" Rejuvenator Medicine Co. , "  for IDPdical 

prf'parations, S. E. Tillingbast . . . . . . .  . 
' ''rhe Buster Brown Bf'lt and Buckle, " for 

b('lts and buckles, E. & J .  Buss . . . . . . .  . 
" r.!�he Clipper Clip, " for paper clips, Clipper 

l\1anufacturing Company . . . . . . . . . . . . . .  . 
"'J'hp Fay Clip , "  for pap0r clips, Clipper 

Manufacturing Company . . . . . .  0 • • • • • • •  0 
" rrhp Upm Clip, " for paper clips, Clipper 

l\1allnf�lcturing Company . . . . . . . . . . . . .  _ .  
"Thp Niagara Clip , "  for paper clips, Clipper 

Manufacturing Company 0 • • • • • • • • • • • • • • 

PRINTS. 

:i;gt,r 
4 ] , 933 
41 , 962 
4 1 , 961 

4 1 , 955 

4 1 , 907 
41 , U41 

4 1 , 954 

4] , 947 
4 1 , 950 
4 1 , 9:38 

4 1 , 956 
4 1 , 936 

41 , 950 

4 1 , 935 
4] ,964 
4 1 , 945 
41 , 934 
41,949 

10,695 

10,699 

10,708 

10,702 

10, 701 

10,700 

1 0, 697 

10,6ll6 

10,70:3 

10, 698 

10, 704 

10, 705 

10, 706 

10, 707 

VELOCITY OF ICE BOATS.-A COL-
lection of interesting letters to the editor of th e SCIFJ:N
TJ]'lC A l\"IEHICAN on the question of tbe speed of Ice Boats, demonstrating how a:r.:d why it is that th ese craft sail faster than t h e  wind wh i ch propels them. Illust,rated wjth 10 exp1anatory d i agrams. Contained in SClENTIFIC Al\nm.I(,A� "L"PPLBlUENT, No. 214. Price 10 cents. To be had at this office and from all newsdealers. 

Export Trade 
How to Secu re and How to Ho ld  It 

. Valuabl e hints on h o w  to .�ecure Export 
Trade sent gratis on request. Address 

EXl'ORT EXPERT 
Box 77a, New, York 

MO'O'E I ·'SI·CH'CAGO MODEL W O R K S  , "" ·R7/£. IIfAOISDWSTCflICAGO IL L ESTABL...;�f-1trIJ!8ti;7 WR TE 1=OR CAl"Al OGUE  OF M O D E L  S U P P'U E S '  

TOO L S  IrrmT:::im=-:np:;.:w.� SPECIAL 
�������II!I MACHINERY. 

ROTARY PUMPS AND E N G I N ES. 
Tbeir Origin a n d  Developm ent.-An important series o f  
papers givin�� a h i storical resume of the rotary p u m p  
and engine from 1588 and illustrated with c l e a r  draw
ings showing the construction of varion8 forms of 
pumps and engines. 38 illustrations. Contained in 
RUPPLlmVIENTS 1 1 09 ,  1 t 1 U, 1 1  . 1 . Price 10 cents 
eaell . For sale by Munn & Co. and all neWSdealers. 

Telegraphy Circular free. "\\TOIJdt'rfnl antomati(: teacher. 
5 styles, 1)2 up. O�IKIGRAI>H 
CO., 52, 89 Cortlandt Sit., N. Y. 

WE HAVE B U ILT SLOT MAC H I N E S  
of all kinds tur 15 years. Can improve, perfect, develop or build yOUl'S in quantities. vJTritc us. MICHIOAN .NO VEJ�TY WORKS. J{ a lam azoo, Mleh. 

w 0 RKY.!�,��n,I���f�;��,�,�1;J.Ir 
S. II. Coueh Co., 1 10 r earl St., Boston, l\L If>s. 
---------,---�.---- -.-

. SPEC IAL -MANI1F'AC'TUR I NG . · ,  ' , � .:. : D IES AN D  STAMPINQS TO ORDER:' 
SP EC'L' jVlACH1,NfRY- MOQE:\fIi<EXJ>ERIMENTAL WeR K DR'PP FOJt$\fr4G D I E S  "I'I ":DROP F0 RGINj;S. '�. ( HARDWA R E'  SPECI'A&ltl'Es .. o,MAN F1>I1'";(jRD�R.�EN D SAM"'LE�\ OR DRAW1NGS FOR ES'fIMAl:E S. WRITE FOR O U R  BOOK LET. TH E ' G L:OI3E M;4C HINE  8: STAM P I N G  C @. 9 7 0  HAM I LTO N S T" C LEVEL A N D, O H J O . 

M O D El A N D  E X P E R I M ENTAL W O R K. 
Electrical and .M echanical Instruments. �mall Mach'y. 
E DWARD K L E I N S C H M I DT, 8 2  W . Broadway, N ew Y o rk .  

S P E C IAL M AC H I N ERY IO��jJ��'��::i'i;1 t��)��� 
Costilo Machine Works, 60 Centre St., New York. 

Are you interested in PatenTS, Model or Experimental 
work ? Our booklet entitled 

WHAT WE DO-H OW WE D O  IT  
will b e  sent t o  you o n  request. 

K NICKEUnOCKEU MACllINE WORKS, Ine., 
8.10-12 JOJle� Streef.� :N.ew Y ork. 

MODELS & E X P E R I M E N T A L  W O R K .  
Inventions developed. Special Machinery. 

E . V. B A I L LAR D ,  Fox B l d 9  .. Fran k l i n  Square .  New Y o r k .  

FLY P A P  E R S. - l<'ORM ULAS FOR 
Sticky lfly Papers are contained in SCIENTn�I� AMEHl
C A N  r...UPPLEMENT Nos. 1 U �) '  and 1 :124. Each l flsne 
contains severa] recipes. Price 10 cents eacb, f l om 
thi s  office. and from n,ll newsdea1ers. 

D RYI N G  M A C H I N E S s. E.WorunJU, 
I HannI bal. ]\tIo. 

��U3:U11J.1I Corliss Engine., Brewers' 
and Bottlers MachInery rHE VI L1'l:Glt 
MFG. CO., 8gB tJlintoll St . \  M i l waukee, Wis. 

'W'A N T E D 
Patent Office Draughtsmen. Only thoroughly experi

enced men need apply. :Must show specimens of patent 
drawings. 

M UNN & Co., Scientific Amm ican Office. 
361 Broadway, New York. 

"The Candy Girl , "  for candy, Berrisford Candy DRA WING. Mech anical and Patent Office Drafting Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888 taught by mail. W rite F. D. J,ewis, ]36 Liberty Olt.,  N. Y. " ",Valtham Watchps, " for ' watches, American -��--�. 
Waltham Watcb Co . . . . . . . . . . . . . . . . . . . . . .  887 

PLAY S Dialogues, Recitations and - -- ---�------------------- other Entertainrn ents. Send for II I N ti I S I Co 8"5 1'ro" dway N'.Y

.

'

k'

� ---

free catalogne of over 2,000 plays. a 0 n a u p  p y ., � • u • A printed copy of the speCification and drawing , 
The Dramat'lc  P u b l 'I s h 'I n g ·  Co.  , Model Make,rs and Mamlfac�urel�" .

of of any patent in the foregoing list, or any patent PATEN'I EU ARTI(" F'� ETC in print issued since 1863, will be furnished from 3 5 8 Dearbo rn St . .  C h i ca g o ,  o r  4 0  W.  2 8th St . . NewY o r  k � , . � � " � . 
this office for 10 cents , provided thf' name and 
number of the patent desired and the date be 
given. Address Munn & Co. , 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in
vpntors for any of the inventions nRcwd in the fori" 
g'oing list. For terms and further particulars 
addle" MUDD .. Co., 361 Broadway, New "tork, 

E o  I Q l Ot 0 �t l e t' " SEA BOARD " STEEL CASTINGS specla ua 1 y In .. ee as lngso show physical qualities equ a l  (0 t f ' c  
fin est forgin g-s o O u r  raw material is m o s t  careful ly sel ected a n d  O U T  P){ODlTCT fi l l s  the highest requircnients. OPEN HEARTH STEEL CAt-TINGS, for locomotive, shiphuilding,  el ectrical . pum p  3U,J o:cllcral macltinery purposes, Subject to U. S. Governmen t, Lloyd's,  Railroad and other specification s. !SEABOARD STEEL CASTING (,)0 .. Clle1!lter. Pu.. 

© 1904 SCIENTIFIC AMERICAN, INC.
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TH E WI NTON MOTOR CARRIAG E  CO.,  Cleveland, U.S.A. 

Orient Buckboard 

Scientific American 
PATENT A ERIA L 
ROPE TRAMWAY 

(Trade Mark Rf'gistered.) 
Per6�':r��K ��Ifine ��?lU���!o'1�alJ'.?�ctrg:.ati���Cityl{��� t�t�%�t::.lly· 

A. L E S C H E N  & SONS ROPE  O O M P A N Y .  ��tm�t�.:r.
e
's�[i2u1:.�'iro. 

131 E. Lake Street, Chicago Ill. 
� 92 Centre Street, New York City, N. Y. 1711-23 Arapahoe St .. Derver, Colo. 
Rialto , BUIlding, cor. New Montgomery & Mission Streets, San FranCisco, CaL 

NEUS TADT
PERRY CO. CHARTER 

GAS and GASOLINE 
For All Work. 
��::�::f�:

s
& �O�::�:�hl:.

oisters. Pump .. 
Send for Oatalogue ana Testimonial •. 

State Y onr Power N eedlll. 
CHARTER GAS E N G I N E  C O . ,  Box 1 48, STER L I N G ,  ILL. 

Scalns All varleties at lOwest pnces. Best R8U

,

road 
Track and W8jlon or Stock Scale. made. 

, Also 1000 useful artiCles. including Sate. 
Sewmg Machines, BiCYCles, Tools. etc. :;ave 

Money. Lists Free. CHICAGO SeAL 1Il CO .. Chicago, III 

I The Light Running YOST is easy to operate. 
Laboratory Glassware. Chemical 
A p p a r a t u s. C h e m i c a l s. Photo 
Lenses and Shutters, Field Glasses. 
Projection Apparatus. Photo-Micro 
Cameras are used by the leading 
Laboratories and Government De
partments Round the World. Catalogs 

Model of 1001. With TWO SPEED. Price $42;,). 
Write fO'l" Oatalogue. 

WALTHAM MFG. CO • •  Waltham.. Mass. 

STE R E O PT I C O N S  
and Moving'Picture Machines. 
Write and we will tell you how 
to give entertainments that 

P A Y  
�����"'.iI_!il.Ii . Catalogue 
:: FREE. 

ELECTRIC SEWING MACHINE MO-
tor.-The instructi· Ins and numerou-s il lustrations of de
taUs contained in this artjcle Will enable any mechanic 
of aver8.lle ability to build an efficient motor tbat wi ll 
�ti{!

r
::cgiji:�b�uI����

i
�cee���;:O\I��B���

e
e
ri
§'��i�� 

TIFIC AMERICAN SUPPLEMENT, No. 1210. Price 10 
cents by mall. from this office and from all newsdealers. 

GAS ENGINE 
IGNITERS 
for M!ll'ine, Stationary and 
Automobile en!lines. Will 
save their cost many times 
over in one year. 

Write for circulars. 
The C a r l i s l e  & F i nch Co . . ,ns E .  �llfton Ave., Cincinnati, 0 

J [SSO P'S - ST'E E LTHe\'�Ep 
FOR TOO L S, S AW S  E TC. 

'WI!! J E S SOP &-. S O N S  L.:� 91 J O H N  5T. N E W  YORK 

Remington 
Typewriters 

look durable 
and are as 
durable as 
they look. 

SPECIAL LOW RATES 
via THE NICKEL PLATE ROAD 

�':.r'ig���
n
t�Y: 1��:����:!.�

h
t'j::!is o.,n"e :..,� ��y

n
a�3 

third 'l' nesdays of February, March and April. Home- . 
seekers' ticketa good 21 days retuming._ See local agents I Q!' write A. W. Ecclestone, D. P. A., !J8lj Broadway, New 
York City. • 

Its Beautiful W ork is easy to read. 

Our Unusual Catalogue is easy to understand. 

Why not send for the UNUSUAL OATALOGUE 
ana learn of the BEAUTiFUL WORK done by 
the LIGHT R UNNING YOST ' Sent free. 

YOST WRITI N G  MAC H I N E  C O . ,  2 4 5  B'way, New Y o r k .  

, 5 to 2 1  

, free. Bausch t: Lomb Opt. Co. 
ROCHESTER. N. Y .  

Chicago Boston Frankfurt, 

S P I N T H A R I S C O P E  
Sir W m. Crookes' invention for showing the marvelous Pl'O,Perties 
f:e ��!���n�;ithAa� �i�:��p��18�:�1n8�!l��:nfi: c��;i�� with particle of radium of 300,000 activity, and fluorescent screen. 
I': �!:��:r:;;Y:t:!t:l�:::: ::!f'psid, - 'i::g 
Also RadluDl from 7,000 to 300,000 activity for experimental and medical purposes in protected metal bUlbs. 
Dept. �ILLI:-i'Scih!r..c:.1"J!., "'hfi!1etp�lB' Pa. 

Buy from Our Factory 

, 

Telescopes 
We supply equatorial l y  mounted 

,n,tronomical Telescopes 
for amateur purposes. Our 

OBJECTIVES 
arp absolutely guarallteed 
to be optically perfect. 

G U N D LACH·MAN HATTAN O PT . C O . .  Rochester,  N. Y .  

Your T eJephone 
DO E S N 'T R ING L O U D  E N O U G H ? ' 

THE Placed on front of 'pbone rin"s 
G D a battery bell of any size. locat

• ed any place you ChOOSH. until 

DROP 'phone I S  p,nswered. No 
nets. Pamphlet " D" free on 'eq" "" . ... _ �e:: ��W��. for I 

TYPfWRlTfR HfADQUARTfRS 

SAVE A THIRD 

Ohio. 

NEW ENGLAND WATCHES 
TH�[W SCOUT 

Fourteen SiZe, Thin Model. III a 
Nickel �Ilver Screw CR.e. Non. 
MagnetiC. Dust and Witter Proof. 
The latest, up·to-date watch that 
is' comvact, strong and every way 
eonvenient. 
Reaay jor Delivery, January, 1904. 

T H E  N E W  E N G LAN D ,  ,WATCH CO. 
37 Malden I,ane 

NEW YORK 
S
�i�

k
i::A��:�b� 

131 Wabasb Av. 
CHICAGO 

7 Snow Hlll 
LONDON 

P rotect You r  Life 
and the L ives of Others 

ECLIPI"IE MACHINE CO., Elmira, N. Y. 

fEl'EBRUARY 6, Igo2f. 

C\OLD GALVAN I Z ING,  
AMERI CAN PROCESS .  NO R OYALTIES. 

5AMPLE5 AND I NFORMATION ON APPLlCAl'I O N .  • 

ope Man 
Famous 
Chainless 
Qicycles 
Equipped with two-speed 
gear, coaster brake, and 
cushion frame 

All Standard Chain 
Models 

Eastern Dept. 
Hartford 
Conn. 

N I C K E L 
AND 

Electro· Plat ing 
Apparatus a n a  Material. 

ruE 
H a n s o n  & V a n W i n k l e ' 

co., 
N e v.' a r l, .  1'\ .  J .  

92 .WUliam St., N. Y. 
30 & 32 S. Canal St. 

Chicago. 

-LAMBERT� 
Better than many. Equal to any. 
Price, $ 2 5 .  � " W i reless" Mac� ine. Simplest b,htcst, most practlcabJe and du
rable IO":pricecl typewriter on the market. Price 
complete tn ponable ca'., $lS. D escription bookie; 
free. LAMBERT TYPEWRITER CO. n7. �roadway, N. Y. , 86 La Salle St., Chicago BAKBR & HAMILTON, 'Frisco, .Agtst PACific COATI Main Office aDd Factory '1cr8J W .. hington St., Brooklyn, N. Y. 

HOW TO MAKE AN ELECTRICAL 
Furnal',e for Amateur's Use.-The utilization of 110 volt el�ctrlc circuits for small furnace work. By N. Monroe Hopkins. This valuable article is accompanied by detailed working drawing'S on a large BcaJ e, and the furnace can be mHde by any amateur who is versed in the use of tools. This article is contained in SCIENTIFIC AM1IlRICAN SUPPLEMENT No. 118'l. Price 10 cents. For sale by MUNN & CO., �fl1 Broadway, New York City, or by any bookseller or newsdealer ' 

S��PBN 
"The Pen That Fills Itself" 

Dip pen in any ink well or any ink, press lever and ope1'ation is oyer. As a matter of cleanliness. comfort and convenielwe rlOll't you owe it t o  you1'self to learn m01'e about this perfect pen � If you wiil let llS send you Ollr beautiful new illustrated 
cataJo�e, it will make you a CONKLIN enthusiast. 

The Conk l i n  Pen  00.  11\'!l'::�:°c'lh1:e. 
Represented in Great Britain by American A�encies, Ltd. , 38 ShOt! Lam .. , Farring-don St .. , Lonrioll, E .  C.: in Australia. by Rae" MUllll & Gilbert, 47 Ma1'ket St., Melbourne. 

on the 
Market 

SUDDIies 
Finest 

Carbon 
Paper 

that can be 
manufactured 

at Lowest 
Possible 

Prices 
SPECIAL PRICES TO THE TRADE 

H . M ', STORMS, 1 1 · 1 3  Vandewater Street, New YOI'JI; 

PRES I D EN T  S US PE N D ERS '" Comfort and service. " Guaranteed-" AII breaks made good." SOc and 'I.GO. 
An7 abo or b maiL C. A. EDGARTON MFG. CO •• Box 222. Shirle-y. Man. 

© 1904 SCIENTIFIC AMERICAN, INC.




