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THE SHOCKING DISFIGUREMENT OF THE SUBWAY. 
The first impression of American visitors to the 

city of London is one of astonishment that in a muni
cipality in most respects so well governed, such free 
rein should be given to the advertising bill poster. 
Cars, busses, and above all the station walls of under
ground railways, are so plastered with hideous ad
vertisements that the metropolis of the world looks to 
the eye of an American like one big blistered abomi
nation. 

During the building of our splendid Subway it was 
a matter of frequent congratulation that the Rapid 
Transit Commissioners and their engineers had given 
such a large share of their attention to the question 
of its artistic appearance. The various photographs 
that were published in . our journal during the con
struction of the road, showing the station interiors, 
were the subject of much favorable comment, and 
in the two or three weeks preceding the opening of 
the Subway, the citizens who, by virtue of their passes, ' 
had an opportunity to inspect the system and ride 
upon the cars, were unanimous in their praise of the 
simplicity, chaste beauty and hygienic excellence of 
the glazed tiling in which the station walls are fin
ished. 

No sooner, however, had the road passed into the 
hands of the operating company than every station 
was invaded by an army of bill posters, who proceeded 
to distribute along the walls of the station from end 
to end, a lot of miserable gilded tin frames, each con
taining a specimen of the lurid color work in which 
the bill poster delights. We have no quarrel whatever 
with this last-named gentleman; he has his place 
and a very useful one in the economy of modern life, 
but never, we think, did his zeal carry him so utterly 
outside of his lawful province as when, "rushing in 
where angels fear to tread," he transformed every 
one of the artistic walls of our Subway stations from 
a thing of beauty into the cheap·est kind of billboard
ing. 

Judged from the sanitary point of view the intro
duction of these tin signs is about the worst thing 
that the Interborough Company could have done. 
There is a natural prejudice on the part of a people 
as fond of fresh air as are the citi:lens of New York, 
against underground travel as such. In the early 
days of the struggle of the principle of Subway con
struction for recognition, the writer, who was ever an 
earnest advocate of the new road, found that this ob
jection was very widespread, and even at the present 
time there are many people who have yet to be taught 
that the air of the Subway and its general hygienic 
condition are not unhealthful. The germs of dis
ease love dark corners and a damp atmosphere, and 
it was largely because the Rapid Transit Commission
ers recognized the necessity of building the station 
platforms and designing the station fittings with a 
view to securing good hygienic conditions, that they 
decided to use tiling for the walls, and to make these 
walls as plain and free from projecting ornamentation 
as possible, so that dust and dirt, those great harborers of 
disease germs, might have as little place of lodgment 
as possible. They even carried the principle so far as 
to abolish the sharp corners where the walls meet the 
platform, the tiling at the base of the walls being 
rounded off into the platform so as to admit of ea.sy 
cleaning. 

In view of these facts, we cannot conceive of any 
means by which the Interborough Comp:lny could have 
so effectually undone the sanitary work of the engi
neers as by leaning these miserable tin pictures, with 
their moldings and angles and corners, against the 
walls, thereby covering up the corners, and providing 
an excellent nesting place for dust, dirt, and disease. 

As to the effect of this display upon the artistic pan· 
eling and dainty colors of the walls, it is hideous. 

'The simple dignity of the architectural and engineer-
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ing features of the stations is destroyed at once, and 
the platform spaces look like a tenement house mov
ing, before the pictures have been hung. 

Surely this magnificent city of ours bears sufficient 
evidence of the blighting effect of purely utilitarian 
and mercenary tendencies as against considerations 
of good taste and artistic sentiment, without this last 
and most splendid of its engineering achievements 
being so pitifully belittled and cheapened. 

The burden of the public indignation which is being 
felt at this Jesecration is entirely upon the shoul
ders of the Interborough Company, for the public will 
not be surprlsed to learn that, when the question of 
advertising was mooted, the Rapid Transit Commis
sioners, and the Chief Engineer and Counsel of that 
body, protested bitterly against the very thing that 
has happened. Of course, the tin pictures are there 
because "there is money in it"; yet we cannot but 
think that upon mature consideration the Interbor
ough Company will feel that the hundred thousand dol
lars or so a year of revenue derived is after all a most 
pitiful return, in view of the degradation to which 
this great municipal work has been subjected in the 
very hour of its inauguration. 

-------...... -.. _-------
RAPID ACCELERATION OF THE SUBWAY TRAINS. 

The"average speed of the express trains on the new 
Subway', will, for the present, be about 25 miles, and of 
local trains 18 an hour, including stops, and the maxi
mum speed of expresses between stops will be 45 
miles pen hour. The average speed of local and ex
press trains. will exceed the speed made by the trains 
on any elevated railroad. Now the only way in which 
such a high average speed as this can be maintained 
is by providing a very rapid acceleration of the train 
in starting, and, of course, a rapid retardation in 
stopping. The powerful motor equipment provided is 
capable of accelerating the trains, when they are load
ed to their maximum capacity, at the rate of 1.25 
miles per hour per second in starting from stations on 
level track. It is stated by Mr. L. B. Stillwell, who is 
responsible for the whole of the electrical equipment 
of the Subway, that to obtain the same acceleration, 
if the road were operated by steam or electric locomo
tives, would require a draw bar pull of 44,000 pounds, 
which is equal to the maximum effect of six of the 
steam locomotives that were used on the Manhattan 
Elevated Railway. To secure the same acceleration 
with standard-gage passenger locomotives would re
quire two of the latest Pennsylvania Railroad type, 
which latter would weigh together about 250 net tons. 
In the Subway express trains of eight cars, the neces
sary tractive effort is secured by equipping five of the 
cars with two 200-horse-power motors apiece, and the 
total addition thus made to the weight of the train 
aggregates only 55 net tons. Evidently, then, if the 
,york had been done by locomotive, it would have 
been necessary to employ a lower rate of accelera· 
tion for express trains. This could have been done 
without sacrifiCing the average speed by using a high
er maximum speed between the express stations, the 
ayerage distance between which is approximately two 
miles. In the case of local trains, which average near
ly three stops to the mile, no considerable reduction 
could be made in the rate of acceleration without ma
terially reducing the average speed. The increase in 
the weight of local trains, due to the motors, is 33 net 
tons, and to obtain the necessary adhesion and accele
ration, if locomotiv.es were used, would require a load 
of eighty net tons upon the driving wheels. This 
comparison serves to illustrate very forcibly the ad
vantages of the multiple·unit system of electrical con
trol under which the Subway trains are run. 

• • • 
SCALE DIVISIONS AND ERRORS OF GRADUATION. 

In a paper recently presented to the Academie des 
Sciences, M. G. Bigourdan, an eminent astronomer of 
Paris, brings out some new points relating to the grad
uated scales of different measuring instruments, and 
the errors which may be due to the same. In the high 
class instruments, the division of the graduated scales is 
generally made upon silver. This metal gives a clear 
cut by the point of the graduating machine and thus 
furnishes permanent lines which can be set with great 
exactness. But as the metal is expensive the circle 
cannot be made entirely of silver, and a cheaper metal 
is used for the support, into which a thin plate of sil
ver is inserted. Brass or bronze has been generally 
used as the supporting metal, but for the larger astron
omical instruments cast iron has been used for a long 
time rast, in spite of the fact that it is not very homo
geneous. The divided circles all have errors of divi
sion and these are determined very carefully with the 
instruments of the observatory. Generally a number 
of operations are carried out so that by averaging the 
results the error of each line of the scale is Imown 
very closely, and afterward it is supposed that these 
errors remain always the same. However, if the er
rors are determined again after a number of years, the 
results which are found some.times differ from the 
former in a considerable proportion, and we must 
come to the conclusion that the hypothesis of perm a-
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nent errors of division is not verified by experience. 
M. Bigourdan considers that this variation is due sim
ply to the influence of temperature changes, even inde
pendently of the non-homogeneity of the support. If 
we consider a circle formed of a solid cast-iron frame
work at the periphery of which a silver band is in
crusted, this band, which is thin and malleable, is evi
dently obliged to follow the temperature variations of 
the cast iron. The exransions of iron and silver, ex
pressed in microns, are 20 tt and 11 fl per meter and 
per degree C. respectively, making a difference of 9 f.l'l 
As to the greatest variation of temperature during the 
year, it exceeds 40 deg. C. in this climate. In a circu
lar scale of 1 meter diameter, for instance, the differ-. 
ence of expansion of the silver band with relation to 
the iron would reach during the year the value 9 11. 
x 'It X 40, or 1.13 millimeter. This is the elongation or 
contraction of the band in passing from one season to· 
the other. For the errors of division to remain perma
nent, each point of the band should be displaced in the 
lame radius, but this condition is only obtained excep
tionally, seeing that the two kinds of matter which 
react upon each other are not perfectly homogeneous, 
and because the silver band cannot be fixed at all 
points alike. In the circle in question of 1 meter di
ameter, the angle of 1 dec. corresponds to an arc of 
2.43 ± length. At the supposed degree of approxima
tion, /.1 0.1 dec., the errors of division will only re
main invariable if the lateral displacements have been 
below 0.24 Il, which quantity is about equal to 1-5000 
of the total change of length. In the case of brass or 
bronze supports these difficulties are nearly all sup
pressed, as the expansion coefficient of these alloys is 
scarcely below that of silver. Cast iron should there
fore be rejected as a supporting material, and 'brass or 
bronze preferred. But it is still better to make the 
circles of a single metal which should be cheap and 
not easily tarnished, capable of a good polish and of 
giving a fine line in the tracing machine. These con
ditions seem to be fulfilled by nickel and cert ain kinds 
of nickel-steel. 

----,� ..... -.-.... -------------
A NEW METHOD OF OBSERVING THE N-RAYS. 

In a paper recently read before the Academie des 
Sciences, M. Blondlot indicates a new method of ob
serving the effect of the N-rays. It is easier than the 
previous methods, and does not fatigue the eye. It 
indicates the N·rays or the new heavy emanation 
which M. Blondlot has recently discovered. A differ
ence in brightness of a spark or flame is not used here; 
but it is only required to see the appearance and dis
appearance of a luminous line upon a background 
lighted by a complementary color. To carry out the 
experiment, a streak of calcium sulphide paint is 
brushed upon a piece of rough grained white card· 
board. It forms a line 0.004 or 0.01 inch wide and 1.5 
inch long. The sulphide is insulated and then taken 
to a dark room. The latter is provided with a dark
lantern containing a gas-burner. It has an opening 
in one side which is covered by an orange-yellow glass. 
The lantern is placed at 6 or 8 feet from the card
b oard, and thus gives it a yellowish light. The flame 
is turned up or down during the experiments to regu
late the light on the screen. At first the flame is 
made very small and the blue phosphorescent line of 
sulphide is observed on the yellow ground of the 
cardboard. By slowly turning up the fiame a point is 
reached where the sulphide becomes quite invisible 
upon the yellow background. This point is reach.ed 
when the orange-colored light, which is reflected by 
1he sulphide, combined with the blue rays which it 
gives off by phosphorescence, form a tint which is 
almost white. This tone gives practically no contrast 
with the yellow background and is hence invisible. 
After carefully regulating the burner until the sul
phide line disappears, the experimenter holds his head 
perfectly still and the N-rays are thrown upon the sul
phide. Now the blue tint re-appears. When the N
rays are thrown off, the streak disappears again. Care 
should be taken to avoid making an undue effort of 
vi�ion, which might give rise to physiological and even 
physical effects. Just as Helmholtz remarked that the 
ear needs to be educated in order to separate a sound 
into its different component sounds, so in this case WI! 

need to adapt our organs to a special kind of work 
which is quite different from the ordinary. 

.......... 
The success of the experiment of introducing the 

Guatemala ant to combat the cotton-boll weevil, which 
has been undertaken by the United States government, 
was threatened by an effort to have the courts inter
fere. A large Texan plantation owner named Ross 
took the matter· into court, to have Dr. Cook enjoined 
from bringing these ants into this country, .on th0 
ground that they would in all likelihood become a 
greater nuisance and a more serious menace than 
the weevil. He claimed that the ant was very fero
cious, and would make it so disagreeable for the cotton 
pickers that it would be difficult to get them to go 
into the fields. The court refused to entertain this 
v iew of the matter, and declined to grant the injunc
tion asked for. 
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THE PERSONALITIES OF PROFESSOR AND 14ADAME 
CURIE. 

BY DANIEL BELLET. 
The attention of the entire scientific world is at 

present directed to the grand discovery of radium and 
the immense domain that seems to be opening up to 
science from the detection of those mysterious radia· 
tions which. according to M. Curie. we may now ex
pect to find in almost all substances. but doubtless to 
a much less extent Lhan in radium. The two physicists 
to whom we are indebted for the discovery are attract
ing the notice of every one. and the more so in that they 
afford an example of a most interesting and touching 
collaboration. since it concerns a husband and wife. 
both of high scientific attainments. who aided one an
other with their efforts and knowledge in the arduous 
path that finally led to the production of pure radium. 
and the discovery of the phenomena that are now en
grossing the minds of most of the physicists of the 
world. 

Under such circumstances, it may prove of interest 
if we -give a few -details of the life of these two 
coadjutors, of their past, and of the manner in 
which they came to associate their existences, each 
finding in the other that love of science that forms 
the basis of all their labors. Let us say at the outset 
that what dominates the personality of these scientists 
is a modesty and simplicity that would amaze any one 
who should pay them a visit in the simple 
little house that they occupy in the outskirts 
of Paris. 

Since M. Curie's name figures so promi
nently in all high-class scientific publications 
as well as in the daily press, we might ex
pect on a visit to him to be confronted by a 
man alive to the importance of his labors 
and showing a very natural pride in the dis
tinction conferred upon him by the award 
of one of the Nobel prizes, after that which 
had already been accorded him by the 
French Academy of Sciences. But, on the 
contrary, the man who receives us is a 
bashful individual who seems to be ac
tually astonished that any one should take 
the trouble to come to visit him in the some
what obscure quarter in which he dwells. 
This is along the fortifications of Paris, 
upon a boulevard which is traversed by but 
few pedestrians, and upon which carriages 
are very rarely seen, and very far back of 
the Observatory. The house has but a sin
gle story above the ground floor with only 
three windows in it. We are received in a 
very plainly furnished parlor, and perceive 
that the two occupants of the house live ex
clusively for science and attach but slight 
importance to material enjoyments, at least 
at present; for although one of them is a 
functionilry of the State and the other of the 
city, t1,�y receive but quite a small salary, 
since eyen the most learned professors are 
not uSl)ally paid much in France. 

Mme. Curie and her husband are two 
workers who have travel2d life's pathway 
in tOiling with untiring energy; and if we 
lock backward at their career we shall per
ceive at every point of it that perseverance 
in labor which was to lead them to the re
no wn that they now enjoy. 

M. Curie is a Parisian and the son of a 

physician, and for this reason evidently he 
must early have had instilled into him a love 
for science; for physicians constitute a class 
of people in France who are distinguished by the 
breadth of their views and their learning. M. Curie 
was born in 1859, and is consequently about forty
five years old. 

After M. Curie had finished his preparatory studies, 
he immediately began scientific researches on his own 
account. He states that his personal labors were be
gun in 1879, when he was twenty, while ordinarily a 
young man of that age has neither the maturity nor 
volition to do anything but learn. In stating this fact 
to me, M. Curie preserved his modest and somewhat 
timid demeanor, just as he did when he said to me that 
he had really "not many scientific titles," but was 
merely a licentiate and doctor of sciences. 

M. Curie remained chef de travaux until 1895, when 
he was made professor of physics. But the man who 
had begun to make original scientific researches while 
he was but a simple preparator at the Sorbo nne lost 
none of his ability. 

In 1895 M. Curie was made professor of physics and 
chemistry, the epoch at which he met her who was 
to be to him not only a companion, but a valuable co
adjutor, and whose personal work was even to lead M. 
Curie t o  partially abandon his researches and enter 
upon a new path. 

Mme. Curie is a Pole. Marie Sklodowska was born 

at Warsaw in November, 1868, and is therefore a very 
young woman. She has a sweet and intelligent face. 

which has not become !orbiddine: through the dry· 
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neSi5 of scientific things. It IllU::;t be ::;aid, indeed, that 
she is not only of a race, /Jut of a family in which 
science and learning prove forbidding to none. Her 
father, Ladislas Sklodowska, was a professor and at 
the same time an excellent naturalist, while her mother, 
Bronistawa Boguska, was principal of a boarding
school. Mme. Curie, moreover, has a sister who niar
ried Doctor of Medicine Dlursld, and who is herself a 
physician. The two conduct a sanitarium at Zakopane 
in Galicia; and here again we find a scientific colla
boration between husband and wife. Marie Sklodow
ska exhibited, even in her girlhood, a high order of 
intelligence, keen perceptive faculties, and a great ca
pacity for work. She completed her ordinary studies 
at the age of sixteen at the gymnasium or lY<leum for 
young ladies at Warsaw, and upon her graduation re
ceived a gold medal. At the outset, she had to live in 
the country, a circumstance that necessarily interfered 
with her studies; but afterward she went to live at 
Warsaw, and there found time to work in the labora
tory of physics of the Industrial Museum, which was 
presided over by one of her relatives. Finally, in 1891. 

she went to Paris, where she took but two years to ob
tain a first licentiate's degree in the mathematical 
sciences. She did not yet feel satisfied, however, and 
two years later on, took a degree in the physical and 
chemical sciences. M. Pierre Curie, finding himself in 
the presence of a charming young girl in whom he met 

PROFESSOR AND MADAME CURIE. 

with the same love for science and the same inclination 
for study that he himself possessed, soon became smit
ten with her and finally married her. 

It will be seen that two workers of this kind were 
made for a thorough understanding of each other 
and for an intimate collaboration. Mme. Curie had be
come professor of physics at the High School of Sevres, 
where her researches upo� radium were the subject of 
a thesis that obtained for her the title of Doctor of 
Sciences. Very naturally, the presentation of me
moirs to the Academy of Sciences and the publication 
of papers in scientific journ�ls became more and more 
frequent under the name of Curie that we have had to 
mention so often; although in most cases the name 
included that of Mme. Curie. It is impossible for us 
to follow step by step the researches made b y  the two 

'scientists in the laboratory 'of the School of Physics 
and Chemistry, In the first place, Mme. Curie entered 
the path marked out }JY her husband, and we may 
mention especially a T,lemoir by her upon the magnetic 
properties of steel of known composition tempered 
under determinate conditions. But, owing to a study 
upon the conductivity of air under the influence of the 
rays of uranium and thorium, she was led into the 
domain in which she and her husband were ,to make 
most important discoveries, and after· that occupied 
herself particularly with the rays emitted by the com· 

pounds of these two metals. Finally, toward the end 

of 1898" the Academy of Sciences received a communi· 

3II 
cation that may be considered as marking an cpoch, 
and in whieh M. and Mme. Curie positively confirmed 
what they had already announced as to a new and 
strongly radio-active substance contained in pitch
blende, In the first place they found a new element 
to which they gave the name of polonium, evidently 
in remembrance of the country of Marie Sklodowska, 
and afterward discovered another element having the 
chemical appearance of nearly pure barium, but 
nevertheless very different therefrom, This was ra
dium, the well-named substance that was to revolu
tionize modern chemistry. Following this success, the 
communications of the two scientists began to multi
ply, all of them relating more or less to this very 
surprising substance and its diverse properties. They 
showed especially that the rays emitted by polonium 
and radium are capable of communicating radio-activ
ity to naturally inactive substances, a fact that led M. 
Becquerel, whose labors had prepared the way for those 
of the Curies, to demonstrate the importance of the 
new discovery. We ought not really to separate the 
name of M, Becquerel from that of the two scientists 
under consideration. M. Curie, however, has more 
particularly investigated the action of the magnetic 
field upon the Becquerel rays, a subject that belongs 
to the domain of his favorite studies, 

The great importance of the discovery under con
sideration was appreCiated as far back as 1901, when 

the Academy of Sciences awarded the La 
Caze prize of 10,000 francs to M. Pierre Curie, 
while associating with his name that of his 
wife. A short time afterward, Mme. Curie 
put chemistry in possession of a relatively 
large quantity of radium, she having, by 
very troublesome fractional crystallizations, 
obtained a decigramme of perfectly pure 
chloride, which allowed her finally to de
termine the atomic weight of this body. A 
little later on, M. Curie, aided by M, Laborde, 
made some very curious observations uron 
the heat continually disengaged by the salts 
of radium. 

M, and Mme. Curie are certainly not going 
to stpp here, especially now that a chair has 
been created for M. Curie at the Faculty of 
Sciences, Since they have succeeded iIi as
certaining the very nature of the radiation 
emitted by radium, they will evidently en
deavor to solve the second part of the prob
lem-the cause of such mysterious radia
tion. At present they have no deilnite opin
ion, and it will be the great interest of their 
coming researches to ascertain finally 
whether the energy discharged by radio
active bodies is created in themselves or is 
borrowed from external sources, 

.... � .. 
BENBOW'S AIRSHIP FLIGHT, 

Benbow's airship made what is consid
ered a successful trial at the World's Fair 
on October 27. Benbow's airship weighs 
about 600 pounds without an operator, The 
gas bag is seventy-five feet long and atoHt 
twenty feet wide at the center, tapering at 
the ends. The bag contains 16,000 cubic feet 
of gas when inflated, and on this gas the 
ship depends for maintenance of equilibrium. 
The frame of the ship is of aluminium and 
wood, and the power is derived from a ten· 
horse-power gasoline motor. 

Momentum is given to the airship by 
means of two large side wheels, or fans, each 
conSisting of four blades, so constructed that 

they automatically fold after completing the stroke 
against the air, and do not expand until again in posi
tion to force the airship ahead. 

• •• • 
ONE HUNDRED AND FIFTY MILES AN HOUR ON 

ELECTRIC ROAD. 
It is E'.xpected to reach a speed of 150 miles an hour 

in the new tests which will be made on the high
speed electric line near Berlin. It will be remember
ed that the last experiments which were made on the 
specially-laid track from Berlin (Marienfeld) to Zos
sen resulted in a speed of over 130 miles an hour. I t  
is  now proposed t o  increase this speed, according to 
recent reports. It appears that the project which has 
been laid before the Prussian Minister of Public Works 
for constructing a high-speed electric line between 
Berlin and Hamburg is not considered as sufficiently 
practical in the present state of experience. The au
thorities do not wish to allow such a road to be built 
without making a further series of trials on a smaller 
scale. Accordingly it is proposed to carry on a new 
set of experiments on the Berlin-Zossen line and if all 
is satisfactory to the authorities they will grant the 
concession for the Hamburg road. It is expected to 
begin the tests within a few months, but as the de
signers have already profited by their previous ex
perience they expect to increase the !'I]'leed of the .lec
tric trains considerably and run them as high as UiO 
miles an hour. 
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THE VERANT: A NEW DEVICE FOR VIEWING 

PHOTOG RAPHS. 
-SY EMILE GUARlNl. 

The verant is an instrument designed for the mon
ocular examination of photographs obtained with ob-

THE "VERANT" IN USE. 

jectives of short focus. When a view has been taken 
with an objective of which the focal distance is ap
preciably less than the distance of distinct vision, 
that is to say, 10 inches, a long-sighted observer cannot 
place his eye near enough to the photograph to see the 
images that it represents, a,t the same angle at which 
his eye would have seen the objects themselves had it 
occupied the place of the objective at the moment at 
which the exposure was made. A uniformity of such 
angles might be obtained, it is true, by enlarging the 
first photograph; but this process, which is quite a 
long and troublesome one, would have 
the inconvenience of bringing the eye too 
close to the images of very distant objects 
(such as landscapes and buildings). The 
verant obviates these difficulties by fur
nishing a very distant visual image of the 
photograph, the various parts of which 
are shown to the eye at the same angles 
as those at which the objects photograph
ed appeared to the lens of the camera. 
This result is obtained by means of the 
new achromatic lens mentioned above, 
which possesses the two following advan
tages: its focus is, with sufficient approxi
mation, equal to that of the objective with 
which the view was taken, and it pro
duces no distortion at a point situated at 
about an inch from the nearest lens, so 
that the center of rotation ot the eye can 
be brought to this point. 

Scientific American 
inches, and that of 5.8-inch focus for views taken with 
objective� having a focus comprised between 5 and 6.5 
inches. It is sometimes of interest, however, to use a 
lens of shorter focus than that required by the rule just 
mentioned. Although less correct, the image furnished 
by such a lens may prove more agreeable to the eye. 
The verant diminishes the importance of the fore
ground, and, in certain cases, an exaggerated diminu
tion of this part of the view gives more harmonious 
effects. 

In addition to the views, it is possible to fix in the 
frame a ground glas!:' for use in examining transparen
cies, or a small sheet iron frame designed for un
mounted views. This frame is arranged like film sup
ports. It is constructed for 3.5 x 4.6-inch sizes, and 
can, at will, be shoved up or down upon the bent ex
tremity of the rods. It is provided upon the back with 
a slide for the reception of the views. 

In making use of the apparatus, an observer having 
normal eyesight sees, not the small photograph intro
duced into the instrument, but its distant image, and, 
ewing to the fulfillment of the conditions enumerated 
above, this image is seen free from distortion, and, 
except for color, with exactly the aspect that the scene 
photographed had at the place at which the view was 
taken. The apparent size, the shadows, and the sharp
ness are faithfully rendered. The result is an impres
sion of reality that leads the observer to a correct ap
preciation of the distances. He sees the photograph 
with its natural relief. It is necessary, however, to 
select the eye with which it is desired to observe, and 
to carefully manipulate the screen. This latter is so 
constructed as to assure the eye the desired position at 
about an inch from the surface of the lens. It must 
be applied closely against the eye, so that its higher 
part shall cover the external angle of the latter. In
ternally, it carries a holder, designed to receive the 
correcting glasses for far or near sighted persons. 

After the eye has been selected, it is necessary to 
turn the elevated part of the screen toward the left if 
it be desired to make use of the left eye, and toward the 
right if it is the right eye that is to observe. After this, 
the .four fingers of the left hand are inserted in the 
handle. Then the apparatus is placed as near as possible 
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to the eye that is to observe, and the focusing is effected 
by pressing tile extremity of the slide with the thumb 
01' the hand that holds the apparatus. The operator 
stops when the view appears with sharpness through
out. its entire extent. If one angle or one side of the 
view is not sharp, the center of rotation of the eye is 
not upon the axis of the lens, and the head must there-

THE "VERANT." 

fore be slightly moved, and, if that does not suffice, 
the direction of the screen must be changed. 

Long and short sighted persons shOUld, before using 
the apparatus, remove the screen and introduce a cor
recting glass into the holder intended for it. It is un
neeessary to say that, under such circumstances, the 
lens of the verant will present the usual distortion of 
spectacle glasses whiCh, however, the majority of those 
who wear glasses will not notice. Individuals having 
abnormal eyesight can also remove the screen and 
bring the verant as close as possible to the glasses that 
they use for seeing at a distance. But this method of 
operating has the inconvenience of not fixing the posi
tion of the eye, even approximately, and often furnishes 
de:fective images to observers who are not familiar 

with optical instruments. During the 
observation, it is necessary to give the 
axis of the apparatus, as nearly as possi
ble, the same inclination upon the hori
ron as the objective had during the ex
posure. The apparatus should therefore, 
as a general thing, be held horizontally. 
This method of operating contributes to
ward producing an impression of reality. 
Upon properly inclining the apparatus, it 
is sometimes possible to correct the con
vergence of the lines of a building photo
graphed with a camera which was not 
held level, but was pOinted upward. 

The photographs mounted upon card
board are introduced into the frame in 
exactly the same way as lantern, slides into 
a stereopticon. With unmounted views. 
the small sheet-iron frame is used. 
When the arrangement is not provided 
with a ground glass, one is fastened upon 
the back faces of the frame. 

Being free from distortions and astig
matism for an apparent field exceeding 
50 per cent, it is unnecessary to say that 
the new verant lenses are capable of be
ing used with advantage as weal, lenses 
or as lenses for reading. The manufac
turers have even mounted some of them 
in appropriate frames. They are provided 
with an asymmetrical screen which as
sures the center of rotation of the eye the 
desired position at about an inch from the 
neighboring surface of the lens. Short
sighted persons must naturally here also 
introduce a correcting glass into the hold
er at the back of the screen. 

••• 
MODEL OF A CONTINUOUS·FEED GAS PRO

DUCER AT THE ST, LOUIS FAIR. 
The construction of the Morgan pro

ducer herewith illustrated, which is ex
hibited in the Mines and Metallurgy 
Building at the St. Louis Fair, is exceed
ingly simple. It consists essentially of 
a firebrick-lined shell supported on stand
ards in a basin of water. The lower 
part of the shell, which is without a bot-

, tom, is filled for about two or three feet 
with ashes, which stand in the water and 

can be easily dug away from the peri
phery of the basin. Upon this bed of 
ashes is supported a layer of coal of 
about the same thickness, which is main
tained in the incandescent state by a 
blast of air driven by a Korting blower 
with steam jet to a point just below the 

The apparatus is mounted upon a spe
cial frame that permits of bringing the 
photograph into position at the desired 
distance. The base plate is provided with 
a handle formed of two stirrup irons that 
can also be used as a support when the 
apparatus is employed in an elevated posi
tion. Such a position is to be recom
mended when it is desired to examine a 
large number of photographs. Upon the 
upper part of the plate there is a slide 
for focusing the image, and two bent 
rods for the reception of the screen that 
carries the lens', and which can be folded 
up. The screen is wide, and its two sides 
are curved toward the observer in order 
to protect the unused eye from the light 
as far as possible. Its surface is darl, and 
unpolished. The screen engages with the 
two rods by means of two spring sockets. 
The axis of the lens is at right 'angles 
with the center of. the image when the 
screen is pushed back upon the rods, so 
that the latter touch the upper edge of 
the screen. The lenses are constructed in 
two sizes, one of them having a focus of 
4.25 and the other of 5.8 inches. When 
the eye is well placed, these two lenses 
furnish an anastigmatic, achromatic im
age free from distortion. According to 
experiments, a deviation of about 15 per 
cent between the focus of the objective 
with which the view was taken and the 
focus of the lens of the verant is nearly 
imperceptible to the eye. The lens of 4.25-
inch focus can consequently be used for 
all views taken with objectives whose 
foci are comprised between 3.5 and 5 MODEL OF A CONTINUOUS·FEED GAS PRODUCER AT THE ST. LOUIS FAIR. (Oontinued on page :114.) 
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THE UNITED STATES MINT AT THE ST. LOUIS 

EXPOSITION. 
BY THE @T. LOUIS CORRESPONDENT OF THE SOIENTIFIC AMERICAN. 

The most popular section of the exhibit of the 
United States Treasury Department in the Government 
Building at St. Louis is an exhibit by the United 
States Mint of the complete process of coining money. 
This includes every step, from the melting of the 
metal to the coining of the money, and a touch of rare 
historical interest is given to the display by placing 
in close juxtaposition to the most modern cOining 
press a fine old relic in the shape of the first 
press used in the United States Mint. The old 
press, which is an exceedingly crude affair of wood 
and iron, was probably used only for the stamping of 
small coins. The hammer and the small scale which 
were used for assaying purposes, that are seen on 
thE' machine, are known to be of the same date as the 
press. The die rests in the bottom on the wooden 
frame, and the centering was done by four side screws. 
The upper die was placed in the center at the bottom 
of a screw with a very rapid thread, which was oper
ated by a long cross-bar, as shown in the engraving. 
The lower die was then centered by means of the four 
screws to match the upper die. A remarkable fact 
about the old relic is that it has been continuously in 

MODERN UNITED STATES COINING PRESS. 

use up to January last in the making of cupels. The 
machine was hand-fed and, of course, its capacity was 
very limited. The new machine, shown adjacent to it, 
forms part of the modern plant comprising the exhibit. 
It runs at a speed of ninety revolutions per minute, 
and has a capacity of ninety large pieces of money in 
the same time. The blanks to be coined are placed 
in the vertical cylinder seen just in front of the dies, 
and the pieces are taken out from the bottom by auto
matic metallic fingers, which place them forward on 
the die, ready to receive the impression. The smaller
sized presses, which are used for ten·cent pieces, have 
a capacity of 120 impressions per minute. The ma
chine is run by the small motor, which will be noticed 
bolted to the foundation to the rear of the flywheel. 
The switch and controller are located in the front of 
the machine conveniently to the operator. 

The first operation, that of melting, is carried on in 
a furnace fired by naphtha gas. The charge of 90 per 
cent of gold and 10 per cent of copper, or 90 per cent 
of sil ver and 10 per cent of copper, as the case may be, 
is placed in a plumbago crucible, and melted in about 
an hour and a half. It is cast into cast-iron molds 
containing two ingots in each. Samples are meanwhile 
taken to the Assay Office, and if the report is favor
able, the metal is passed on to the COining Depart
ment. The ingots, which measure one-half inch in 
thickness by an inch and a half in Width, are then 
given fifteen passes through the rolls, until they are 
reduced to the desired thickness for the coin; this, in 
the case of a $20 gold piece, is 83/1000 of an inch. 
This process of annealing is a very important one, 
and has to be carefully watched; and it should be 
noted that the metal is rolled down to weight and not 
to thickness. The process is continuous, the strips of 
metal being fed slowly through a furnace in which the 
tf>mperature is about 1.000 degrees Fah. As they 
emerge from the furnace, th e stripR are cooled by a 
spray of water, It is an interesting fact that the 
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composition of the metal is such, that the spraying 
does not have any hardening effect upon it. The metal 
strips are now taken back for a final rolling, which 
is done under a comparatively light pressure. Then 
the strips are carried to the punching machine, where 
the blanks are punched out at the rate of 200 per min
ute for $20 gold pieces, and, of course, at a much higher 
rate for the smaller denominations. Next the blanks 
are placed in a machine where the edges are upset, 
this process serving to give to the edge additional 
hardness. Then to correct any brittleness imparted 
to the metal by the foregoing manipulations, the 
blanks are annealed in a cylindrical gas furnace, where 
they are caused to travel through a spiral-shaped 
passageway, each blank taldng three minutes to pass 
through the furnace. The next process is to put the 
blanks through a bath of sulphuric acid, after which 
they are washed and dried in a barrel-shaped revolv
ing machine, known as a "riddle." They are then 
taken to the coining press above described. 

The whole of this very inte'resting machinery was 
built at the Philadelphia Mint, and at the close of the 
St. Louis Exposition it will be tal{en to Denver, and in
stalled in the new United States Mint at that city. 
On account of the great cost of its installation and 
operation, it is probable that the present exhibition is 

the last of its kind that will be made by 
the United States government. 

. ".. . 
A NOVEL SPEED INDICATOR FOR 

AUTOMOBILES. 
The device illustrated herewith has been 

recently perfected and placed on the mar
ket by Mr. Hartwell W. Webb, a young in
ventor of this city, who is possessed of a 
good technical education coupled with con
siderable ability. Mr. Webb's idea was to 
construct a speed indicator that could be 
used on automobiles and for other pur
poses, and which would have no parts to 
break or give out under severe usage. How 
well he has succeeded can be seen from a 
glance at the picture, which shows, at the 
left, the instrument, and, at the right, the 
parts that are placed on and near the 
wheel, while the rubber tube is shown in 1 
a coil, connecting them. The substantial 
ring shown is attached to the wheel of 
the automobile by three clips having oval 
slots, which mal{e it easy to properly cen
ter the ring. A small gear pump is driven 
by an exterior bronze gear meshing with 
the teeth of the ring, as shown. This 
pump draws air in through three small 
holes in the bottom of the tube of the indi
cator, the exit for the air being through 
an outlet where the rubber tube is at
tached. The suction created by the pump 
raises a light aluminium plunger half an 
inch in diameter and weighing 5'4 grains, 
and' the upper end of the pI unger rod indi-
cates the speed in miles per hour upon 
the scale. The bore of the plunger' tube 

incJ'E)ases slightly toward the top, so as to make the 
air current always raise the plunger proportionally to 
the increase in speed. The extreme simplicity of the 
apparatus is apparent. There are no mechanical parts 
to get out of order or no liquids to leak out in case of 
breakage. A flexible driving shaft 

thousand miles. The recent advent of high-speed steels 
into the manufacturing world has rendered necessary 
some means of gaging cutting speeds without the com
putation required by the use of a counter and stop
watch. A portable variation of the Webb speed indi
cator has been arranged to give at a glance from a 
single index both the peripheral speed in feet, and the 

A NOVEL AUTOMOBILE SPEED INDICATOR. 

number :If revolutions, per minute. The blower ami 
indicator are each provided with a handle, the blower 
being held to the work with one hand, while the indi
cator is brought to the leve( of the eye with the other, 
a flexible tube connecting the two parts of the ap
paratus. The indicator in this instance has a differ
ent scale on each side of the center tube, one indicat
ing feet per minute, and the other revolutions per; min
ute. Besides this instrument, a stationary tachometer 
is also made for power and electric light plants, amI a 
shaft speed indicator for vessels and automobile boats 
iR in course of preparation. All types of this new in
strument are being placed on the market by the Webb 
Company, Park Row Building, New York. 

. . -
Bnl(l,,'lu's SUC-' '('s�"nl lfH:!h1. 

With A. E. Knabenshue, of Toledo, Ohio, in the bas
ket, Capt. T. S. Baldwin's airship flew through the ail' 
at St. Louis October 25, in the face of a ten-mile breeze, 
at the height of half a mile for a distance of about 
ten miles. Baldwin's airship was described in a re
cent number of the SCIENTIFIC AMEIHI'AN_ Several ac
cidents occurred .during (he trip, the more serio liS of 
which was the breaking of a chain, which caused the 
operator to open the gas valve, bringing the craft to 
the ground. 

,. 4'. _ 
Andrew Carnegie is now the recipient of one of 

the greatest honors in the industrial world, for thEl 
Bessemer medal has been conferred upon him. It is 
given only to those who are prominent in the iron and 
steel industry. This medal was established in 1873 by 
th e great English iron-master from whom it is named. 

is not required between the wheel 
of the automobile and the indicator, 
all that is necessary here being a 
rubber air pipe. Besiaes its sim
plicity, the instrument is accurate, 
and its readings are correct to 
within two per cent. It begins to 
indicate at as low a speed as two 
miles an hour, and it indicates, 
without perceptible deviation, from 
that up to the maximum. The in
dex never oscillates no matter how 
rough the road, and it is perfectly 
balanced in all planes that it is 
likely to be moved into in practice. 
A suitable hinged bracket for at
taching the indicator to the dash
board makes it possible to tilt the 
device so that it can be easily read 
from the seat. The scale is suf
ficiently large to be read at a dis
tance oj twenty feet, and the indi
cating plunger of aluminium tub
ing is painted scarlet and arranged 
to move up and down in a glass 
tube placed behind the beveled 
glass front. The only wearing 'part 
is the gear pump, and this is ex
ceedingly well constructed, the 
shafts of the two gears running in 
long, dust-proof bearing-s and one 
of the gears being made hollow so 
as to contain oil enough to last one 

FIRST COINING PRESS USED IN THE UNITED STATES MINT. OVER 

ONE HUNDRED YEARS OLD. 
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MODEL OF A CONTINUOUS· FEED GAS PRODUCER AT 

. THE ST. LOUIS FAIR. 
( Continued trom page 312.) 

incandescent fuel. From the upper part of the pro
ducer is led away a large firebrick-lined conduit carry
ing away the hot gas to the furnace, or to the distrib
uting main. On the top of the shell is mounted a cast
iron table, on the surface of which is carried a little 
water to protect it from destruction by the heat. Into 
this top .is set the automatic feeding mechanism, which 
distributes the coal uniformly and continuously over 
the gas-making surface. 

ACTION.-The oxygen contained in the mixed current 
of air and steam seizes upon the hot carbon of the 
fuel, and is converted into CO2, This red-hot CO, pass
ing upward through the fuel seizes another atom of 
carbon, and reaches the surface as CO ( carbon mon
oxide) carrying with it the hydrogen liberated from 
the steam, also the nitrogen carried in by the air, and 
the volatile hydrocarbons contained in the coal, which 
are driven off merely by the heat without any chemi
cal combination with the oxygen. The fuel is thus 
absorbed ; the ashes which remain settle gradually 
downward as the under bed is dug away a little at a 
time. The gas comes away in immense volume, every 
pound of coal yielding from 65 to 75 cubic feet, but, of 
course, one-half of its volume is nitrogen, which does 
not carry any combustive energy except by reason of 
the fact that it is hot. 

GAR FIRING.-The advantages of gas firing may be 
thus summarized : First, cheaper coals can be used ; 
second, the coal is all received and handled at one 
point ; thir<1, the combustion in the furnace is perfect 
-an exceedingly important point ; and fourth, most of 
the large waste heat of the direct-fired furnace is 
sayed ( "regenerated" )  aIj.d restored to the system 
when gas-fired. Sometimes, as in the case of melting 
furnaces, this feature alone means a saving of fifty 
per cent. 

The system as a whole is very simple, and is now 
reduced, by means of the automatic feed, to practically 
a machine cperation. Until the device was introduced 
by the Morgan Construction Company, four or five 
years ago, the coal was dumped intermittently in 
large quantities by hand upon the incandescent sur
face of the fuel bed. The result was an immediate 
rush of the rich volatile gases at lowered temperature, 
"'hich brought in its train all sorts of troubles. This 
rush was followed by a period of lean gas formed by 
the slow oxidation of the carbon, mixed with hydrogen 
liberated from the steam. 

ASHEs.-The removal of the ashes and clinker has 
also been greatly simplified. The clinkers are formed 
in the hot zone of combustion by the melting of the 
ashes when containing iron and sulphur, but they are 
softened and broken by coming in contact with the 
steam as they gradually descend to the water basin in 
which the producer stands. Access ' is provided all 
round the circle with equal convenience, so that the 
man who tends it has no difficulty whatever in keeping 
the fire level just where it should be, by occasionally 
digging away the soft, wet ashes at the proper place. 

FEEDER.-Tn the automatic feeding arrangement an 
llpper coal reservoir is held stationary on standards, 
while a lower chamber forms an inclined spout which 
is slowly revolved by a ratchet motion, carrying with 
it a conical disk under the mouth of the upper cham
ber. The disk allows the coal to work through grad
nally as it revolves, and the revolution of the spout 
distributes the coal uniformly over the whole surface 
from center to periphery. This revolving member has 
to be closed against gas leakage, which is effected by 
the simple water-seals shown, which also serve to keep 
the whole apparatus cool. 

The steam, in addition to its service in reducing the 
clinkers, is a most active agent in the gas production. 
Of course, in order to maintain incandescence, only a 
limited amount of steam can be carried in with the 
air supply; but that limited amount performs a most 
useful function. It absorbs a large proportiQn of the 
senSible heat of combustion, and is thereby broken up 
into its constituents, oxygen and hydrogen. The hy
drogen is good gas, having the same heal energy per 
cubic foot as the CO; and the oxygen so freed, by com
bining with the carbon, diminishes to some extent the 
amouilt of air, and, consequently, the amount of inert 
nitrogen which has to

' 
be supplied. In other words, 

the more oxygen obtained from the steam, the richer 
the gas will be, because it will contain a less propor
tion of nitrogen ; further, the gas is cooler, and con
sequently wastes less heat by radiation from the con
fluits. 

ANALYSIs.-In a good steam-blown gas producer, 
automatically fed, the gas is of uniform quality, prac
tically every minute of the day, and with an average 
quality of bituminous coal shows the following anal

ysis ! 
co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
CO . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . 

Hydrocarbons . . . . . . . . . . . . . .. . . . . . . .  . 

23 to 211 per cent, 
19 to 1'2' 

4 
6 .. 

.. .. 
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Such a gas as it leaves the producer will show ( in
cluding its sensible heat) about 180 heat units per 
cubic foot, and when properly applied will effect any 
metallurgical operations requiring the highest tem
peratures just as perfectly and economically as it will 
annealing or heating operations at lower temperatures. 

Automobile Notes. 

Three grand prizes awarded for the finest automo
biles at the World's Fair were given to the Haynes· 
Apperson, the George N. Pierce, and the Pope Manu
facturing companies for their respective exhibits. The 
White Sewing Machine Company received a grand 
prize for its exhibit of White steam cars, and the 
Woods Motor Vehicle Company one for electric autos. 

A novel test of a 10-horse-power Oldsmobile touring 
car made recently consisted in coupling the machine 
to a 17,200-pound trolley car loaded with 51 passengers, 
whose aggregate weight was 6,885 pounds, thus mak
ing a total weight of over 12 tons. The automobile 
pulled the street car at a fair rate of speed, notwith
standing that it had t9 turn the heavy electric motors 
geared to the axles of the latter, besides hauling the 
extremely heavy load. 

It is reported that there were no less than 22 heavy 
cars and 34 motor bicycles in use in the recent German 
army maneuvers. The cars were first concentrated at 
Berlin, and then followed the divisions of the army to 
different points. The army, however, does not possess 
such a great number of cars as yet, and the different 
constructors were called upon to fill out the number, 
with the understanding that the makes which proved 
the best during the maneuvers would be favored when 

it came to giving future orders for cars. Steam trac
tors are used for transporting different kinds of army 
supplies. The authorities have decided that in time 
of war the automobiles belonging to private individ
uals will be called into requisition, according to the 
system which now prevails in the case of horses. At 
present the automobile detachment of the army con
sists of 4 0  men who are in permanent employ. To this 
number were added 28 infantry during the whole term 
of the maneuvers. 

The series of mechanical tests which is being made 
upon automobiles at the Conservatoire des Arts et 
Metiers in Paris this month will no doubt prove in
structive in many ways. These tests are quite extensive, 
and the mechanical laboratories of this institution 
are now very well equipped for this kind of work. Dif
ferent systems of transmission for automobiles will be 
given a thorough trial. Thus the cars will be tested 
as to the strains and shocks which are given to the 
transmission bearings, first upon a rolling flexible plat
form which will be sufficiently smooth to be compared 
to a road in good condition, and then upon a platform 
which contains small pieces or projections spaced at 
unequal intervals. These will produce a series of 
shocks such as the car would receive when traveling 
oyer a poor road. It is claimed that the longitudinal 
universally-jointed driving shaft and the chain trans
mission give results which are quite different accord
ing to the state of the road. As this is a question of 
great interest and one which has not as yet been ex
perimented upon properly, the present tests are quite 
timely and will be of considerable practical value. 
The tests of transmission mechanism will include 
those made upon isolated motors, as this is indispen
sable in order to find the efficiency of the transmission 
devices. Therefore the programme will be extended, 
and on account of the interest which arises from com
paring the different types of motors, the constructors 
can engage isolated motors which will be put through 
different tests together with their carbureter and the 
liquid combustible which the constructor chooses as 
the best adapted for the case. Besides, it seemed use
ful to establish a parallel between the efficiency of a 
car which has been in use for some time, and a new 
car. Accordingly, it was decided that a chauffeur 
could have his cal' tested, at the same time stating 
the date of purchase, the kind of usage it had, the re
pairs, etc. A certificate of the test will be delivered 
which will be of great service to a proprietor who 
wishes to dispose of his car. The jury is composed of 
prominent experts in automobile and mechanical work. 

.. 1 . ,  .. " �.-�� 

Clark Caryl Haskins, who was well known as an 
electrical expert and writer as well as an inventor, 
died recently at his home in Chicago after a somewhat 
prolonged illness. He was born in Buffalo, N. Y., in 
1827, and in 1 8-14 is said to have sent the first electri
cal message which was ever exchanged between two 
countries, the communication having been sent from 
Buffalo to Queenstown, Canada. His most notable 
achievement was that of evolving the multiple switch
board now generally in use for telephone purposes, 
and which makes it possible to operate any number 
of lines from the same exchange. He had resided in 
Chicago since 1879. His father, R. W. Haskins, was 
also well known in scientific circles as an authority 
u,nd a wri�er. 
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'J'",o Letter" on the Zebra WoIC. 
To the Editor of the SCIh:XTInC AMERICAN : 

In the last issue of the SCIENTIFIC AMERICAN was an 
article by Mr . .T. Carter Beard concerning t he white 
raccoon dog, Nyctereutes albus ( Hornaday ) and the 
Tasmanian wolf, Thylacinus cynocephalus. Speaking 
of the last species, he says it is "so far as the writer 
knows, the first animal of its kind ever seen on this side 
of the A tlantic." To correct a wrong impression here 
created, I wish you would publish a statement to the 
effect that thETe are three liYe specimens of the zebra 
wolf in the Washington National Zoological Park, one 
female and her two young. In the Seventh Annual 
Heport of the New York Zoological Society ( 1 902) ,  
Mr. Hornaday, in his Report of the Director, says of 
the Tasmanian wolf that "only two specimens are on 
exhibition in Europe, and four in America." 

D .  D. STREETER, JR. 
Brooklyn, N. Y., October 25, 1904. 

To the Editor of the SCIENTIFIC AMERICAN: 
I have read with pleasure the account given in the 

SCIENTIFIC AMERICAN for October 22 of the "Tasmanian 
Wolf" in the New York Zoological Park. 

You may be interested to know that the National 
Zoological Park also has specimens of this unusual 
animal, and I send herewith a pamphlet in which is 
given an illustration of two individuals. The mother 
and two young, received in September, 1902, are in ex
cellent condition, and a male of this species has reo 
cently arrived. FRANK BAKEl{, Superintendent. 

Washington, D. C., October 26, 1904.  

• • • 
'J'he Ethiopian and His Skin. 

To the Editor of the SCIENTIFIC AMERICAN : 
Allow me to add one more hypothesis to the num

ber of those which correspondents of the SCIENTIFIC 
AlIIERICAN recently made to explain the difference in 
pigmentation between the negro and the white man. 
We have now every reason to believe that both the 
Mediterranean and the Baltic branches of the white 
race are the result of the natural selection practised 
by a cold climate upon northward-migrating African 

negroes. Whatever be the cause of the amount of pig
ment existing in the skin of the latter, it seems to me 
that the decrease of it was unavoidable as soon as the 
race took to traveling northward. In northern coun
tries, natural selection tends constantly to harmonize 
with the color of the snow that of every animal which 
h unts or which is hunted ; why should the blondness 
of the northern man have a different origin?'; ' Primi
tive tribes were doubtless frequently decimated by 
hunger, as the Canadian Indians are to-day. Those 
hunters who show on the sno w a sallow face, black 
hair and beard, dark eyes, worked at a disadvantage 
when compared with somewhat lighter-complexioned 
comrades. They were more conspicuous on the white 
field, and could not so easily approach their prey with
in striking distance. In time of famine, mortality was 
the greatest in their families. The eliminating process 
was repeated generation after generation, the light-com
plexioned individuals always leaving the larger pos
terity. However small may have been the difference 
in the mortality, we know to-day that a characteristk 
against which such a process is at work, always in the 
same direction, is doomed to disappear. 

GUS'fAVE MICHAUD. 
Springfield, Mass., October 18, 1904. 

Plants and Drou::;ht. 

Mr. S. A. Skan notices in the Botanical Notes of 
Knowledge a paper by Prof. D. H. Campbell on the re
markable vitality exhibited by the fronds of the "gold 
back fern," Gymnogramme triangularis, which grows 
in the neighborhood of Stanford University, California. 
In the resting season the fronds of this fern do not 
die down, as is commonly the case in ferns, but they 
dry up and persist, and to all appearances are dead. 
However, on placing such_a frond in water its fresh
ness and activity are quickly restored by the absorp
tion of water through its superficial cells. The pro
thallia of this fern are able to survive complete dry
ing up. Some were allowed to remain perfectly dry 
during the whole summer of 1903, and on receiving 
water in the autumn produced numerous young plants. 
Prof. Campbell refers to certain devices in Liv�rworts 
for preventing excessive loss of water during periods 
of drought. In some the growing point is protected 
lJY hairs or scales, which sometimes secrete mucilage; 
while the life of others is continued by the develop
ment of tubers, which, being more or less subterranean, 
are less influenced by a dry season. 

• • • • •  
The harbor works at Gizon have been i n  course of 

construction for some years, and will take several mQre 
years to complete, though the work proceeds steadily 
and regularly, and when finished Gizon will be a place 

of c.onsiderable importance as a seaport. 
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THE MUSICAL WINGS OF INSECTS. 
BY S. FRANK AARON. 

The songs of birds and the trills of the toad and 
tree-frog fraternity are about the only musical sounds 
in nature that are throat utterances or true songs. 
The great host of insect musicians are performers 
upon instruments ; and though they play upon fiddles 
and castanets that are a part of themselves, the sounds 
they produce are truly instrumental. The tunes they 
play, oft�n incorrectly called songs, have been largely 
studied and set down, but little else has been made 
known concerning the manner in which the sounds are 
produced. 

The winged musicians are commonly of two kinds; 
those that use their wings as instruments, and those 
that do not. Of the latter ' we have the cicadas or 
harvest flies ( incorrectly called locusts ) .  These per
form upon abdominal plates like castanets, the sound 
produced resembling the nature of its production. The 
true wing performers are the crickets and long-horned 
grasshoppers, or true locusts, of which the katydid is 
a notable and characteristic representative. These 
fellows-for it is always the males, the sports and 
lovers of the insect world-perform serenades by the 
bour, no doubt addressed to their "mistress' eyebrow," 
on what might be called living fiddles. 

With sharp eyes and keen ears one may, with a lit
tle trouble, make observations upon these insects, many 
of which are diurnal ; and if we penetrate the forests 
of' grass and weeds and bushes from latter July until 
early October, moving always cautiously and remain
ing motionless for minutes at a time, we shall often be 
rewarded by a sight of the little fiddlers. 

Many of the players are nocturnal; the cricket on 
the hearth, whose cheery notes go far to make him 
popular with the country folk;  the little snowy tree 
cricket ( Oecanthus niveus ) ,  whost strict observance 
of time gives the repetition of his little tune the regu
larity of heart pulsations, varied only with the tem
perature of the air ;  the denizens of the deep rocky 
crevices and caves; those that insist that "katy-did 
and didn't"-these we shall seek best with lantern 
held before us; and when thus armed, often they will 
come to seek us. 

Most insects are devoid of hearing, and it is remark
able that stridulation occurs at all. The locusts and 
crickets possess acute hearing. Their courtship is 
carried on entirely through the medium of their sere
nades. The males remain in one spot playing upon 
their instruments. The females, undoubtedly attract
ed by these songs, seek the players here and there 
with untiring energy. 

And most remarkable is the character of the sounds 
produced in relation to the instruments played upon. 
These instruments are apparently not resonant. In
deed, they seem much too flimsy to produce metallic 
and far-reaching sounds. Except that the sound-pro
ducing portion of the wings, though varied in con
struction, is quite unlike the musical instruments of 
man, there is . a resemblance in the tightened parch
ment-like sounding-board and the manner in which 
the wings are scraped together that partakes somewhat 
of the nature of a stringed instrument. 

With the crickets proper the wings are raised almost 
or quite vertically while stridulating. With the 
locusts the sound-producing organs are elevated, so as 
to permit a scraping motion. 

The musical organs are always attached to the fore 
wings. The hind wings are only used for flying. The 
fore wings of the cricket are for the most part taken 
up by the sound-producing, tightly-stretched portion. 
This part is strongly, but openly veined, and the 
toothed vein or bow extends entirely across this hori
zontal portion near its base. The roughened edge, 
where the toothed bow scrapes, is upon the inner mar
gin. The right and left fore wings are precisely alike, 
so that either may be used for the bow or the fiddle. 

In the Locustidffi there is presented to us one of 
the most remarkable developments in nature. A 
functional external difference in the two sides of an 
animal is indeed rare. Perhaps it does not occur 
elsewhere, yet every species of the Locustidffi possess 
this remarkable character in the wings. It is not ob
servable in the Grillidffi, and certainly no otber insects 
\71ntever do possess it. The inner basal portion of the 
r ight fore wings of the locusts consists of the llroad
cned membrane and relatively more open-veined por
tion. This is the fiddle. The corresponding portion 
of the left fore wing is neither so membraned nor 
veined, but there is here a broad, stout vein situated 
very near the base which constitutes the bow. ( See 

Fig. 3. ) 
Nature's habit of symmetry, however, has also plac

ed this same bow vein, though less strongly developed, 
in the fiddle membrane of the right wing. It has be
come atrophied through disuse. ( Fig. 3, f and g . )  

During stridulation the wings o f  the locusts are 
held parallel to the body, the greater portion being 
vertical,  and the musical basal portions horizontal and 
overlapping the back and each other. This brings 
the bow of the left wing in a position to move back 
and forth upon the edged and resisting veins that 
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margin the membrane of the right wing. 'fhe bow, 
in order to cause greater friction, and therefore create 
sound, has, underneath, file-like ridges which are long
est in the broadest portion of the vein. This rough
ness can be well seen with a low-power microscope. 

In the locusts it consists of from twenty to one 

Fig. 1.- Common Fig. 2. -Angular-Winged Locust. 
Grass Locust. Orche- Microcentrum ret�11ervis. Male. 
limum vulgare. Male 

Stridulating. 
a. Right fore wing showing " fiddle " at lower 

base. b. Dorsal view with wmg. closed. c. 
Front view while stridulating. 

hundred sharp straight ridges. In the crickets these 
are modified somewhat into T-shaped and scale-like 
elevations, and the bow is longer than that of the 
locusts ; the wing motion, while stridulating, being 
more apparent. 

The extreme convexity of the fore wings, the sound
producing portion being almost at right angles to the 

Fig'. 3.- Cone Head Locust. Conocephulus ensiger. Male. 

d. Head, pro thorax and fore wings, showing fiddle and bows. c. Section 

of fore wing near base. f. Ma"nified bow in left wing "howing fiJe-hke 

ridges underneath. g. Magnified bow in right wing. X indicates an· 
teril}f margin and y posterlOr (inner) margin of wings. 

vertical anterior portion, tends to stiffen the wing and 
apparently gives the fiddle a more resonant character. 
Where the sound is a continuous buzz or rattle, the 
fiddling motion is very rapid. The tree cricket, katy
did, and other species move the wings slowly, as may 
be surmised from their notes. The sound produced 
by most species of the locusts and crickets is of a rasp
ing character, just as one might expect from the study 

of the organs producing it. 
Some species, 
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ton Gibson have fa1thfuIIy described the music of 
many of our locusts and crickets. There is a wide 
variation between the notes of the different specie:; ; 
moreover, there is a difference between the night 
song and the day song of certain species. It i� an 
interesting study, and the nature lover may easily 
profit thereby. 

• • • 
'rhe .BJue Color of' " the Heavens. 

The blue color of the heavens is a subject which 
Prof. Spring of the Liege University recently treated 
in a conference before the Swiss Natural Science So
cieties during the late congress . He classes the ex
planations which savants have given up to the present 
as to the blue color of the heavens in two categories. 
The physical type is based mainly upon the experi
ments of Tyndall regarding the illumination of vapors. 
The chemical type is the more recent, and is based on 
the actual color of the atmospheric components. The 
former experiments which led to the physical theories 
of the blue color seem to have been borne out by the 
recent experiments of Rayleigh upon the reflection of 
light by the particles of a troubled medium, and these 
are found to reflect a great number of rays of short 
wave-length. This causes such a medium to appear 
red by transparence and blue by reflected light. Be
sides, the plane of polarization has the same direction 
as in Tyndall's experiments. M. Spring, however, 
absorbs all the blue light from the heavens by means 
of an appropriate absorbent medium, and thus ob
serves that the polarization of the light in the beam 
is not a sufficient proof of the optical origin of the 
blue color, since it is demonstrated that other wave
lengths are polarized. The objections to Rayleigh's 
theory which are made by Pernter, of Vienna . 
strengthen his view; Rayleigh's theory would leaLl 
us to predict a violet color, rather than a blue, for 
the heavens. Besides, the dust particles of a l l  kindu 
which the atmosphere contains do not rise to a height 
of over 3,000 to 6,000 feet, and the action of gravity 
and also the electric state of the atmosphere t.end to 
precipitate them. The question arises whether it i� 
the molecules of the gas itself whiCh produce the solar 
reflection. This seems to be denied by L. Soret's ex
periments, which prove that this hypothesis does not 
hold good for liquids or solids, and more recently the 
author finds negative results in the case of gaseoll s 
particles. Hagenbach explains the illumination oJ the 
atmosphere by attributing it to a series of layers of 
different d ensities which cross and intermingle, thus 
causing reflection and refraction of the light rays. 
The author considers that such a theory would be 
satisfactory to account for the illumination, but can
not be used by the partisans of the physical theory to 
explain the color of the heavens. In fact, it accords 
very well with the chemical theory of the blue color. 
The author then made a series of original experi
ments to prove that a troubled medium will only seem 
blue to an observer who is plunged in it, in cas'l the 
medium itself possesses a blue coloration. In the ease 
of the atmosphere, the author upholds the theory of 
an inherent blue color by his calculation that the 
oxygen contained in the air, leaving out the possible 
effect of ozone, is sufficient to give the medium a 
deep enough color to explain its actual appearance and 
the variations we find in the different directions of 
sight. These calculations are based upon the liquid 
state of the gas. The dust particles, instead of being 
the cause of the blue color, only have the effect of ob
structing it to a greater or less extent, and thus cause 
the "/ariations which are observed. 

• • • 
'('he Current Supplement. 

The title of the article that opens the current SUI'
PLEMENT, No. 1505, is the "Manufacture of Sawed and 
Sliced Veneers." The article was written aft er a care
ful study of a great plant near New York city, and the 
photographs were taken especially for our purposes. 
Of technological interest are an article on "Enamel 
and Its Present Application," and an account of electric 
welding with illustrations. Sir William Ramsay con
tributes some suggestive reaarks on "Recent Chemical 
Research." Brigadier-General J. P. Farley writes on 
"Recoil," a subject which has engaged the careful at
tf;ntion of ordnance experts for some years past. A. W. 
Oppenheim contributes a valuable discussion on th8 
Diesel engine, accompanying his analysis of its en
gineering possibilites by many diagrams. Prof. T. W. 
Richards writes on the relation of the hypothesis of 
compressible atoms to electrochemistry. "Scientific Ag· 
riculture" is a subject upon which William Somerville 
read a paper before the British Association for the Ad
vancement of Science. Miss Agnes Clerke, one of sev
eral modern women famous in science, writes most in
structively on the forms of nebulffi. 

• • • 
The Marquis de Dion has designed a new submariw; 

of 100 tons displacement, to carry a crew of five, and 
driven by a motor of 200 horse-power. A model of 
the invention has been presented to the French Min
ister of Marine. 



Cruiser Jemtchug. Cruiser Izumrnd. 
Cruis�r Svietlana. Cruiser Oleg. 

Cruiser Almaz. Battleship Alexander III. Barrleehip Orel. B.ttleship Suvaroff. 
Cruiser Aurora. Cruiser Nakhimoff. Cruiser Dmllri Donskoi. Battleship Sissoi Veliky. B llttle.hip Navarin. 

THE BALTIC FLEET FOR THE RELIEF OF PORT ARTHUR.-[See page 318.]  

Battlesh i p Borodino. Battleship Osliabia. 
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THE CARRARA OF AMERICA. 
BY DAY ALLEN WILLEY. 

The marble industry of Ver· 
mont is interesting, not only on 
account of its magnitude, but its 
comparatively recent inception, 
although located in one of the 
oldest of the United States. It 
forms a striking illustration of 
the fact that New England has 
natural resources which are 
just beginning to be appreciated. 
Yet as early as 1792 it was known 
that deposits of marble existed 
in the State named, and a few 
blocks were taken from surface 
beds early in the present cen· 
tury. 

The extent of operations in 
Rutland County, where the most 
extensive quarries have thus far 
been opened, indicates, however, 
that this resource is one of the 
most important not only in New 
England, but in the nited 
States, and that the suprly is of 
very large proportions. One of 
the most interesting features 
connected with the deposits is 
that they vary to such an extent 
in color and quality. The ordi· 
nary white marble used for 
buildings is found in abundance, 
but in addition a variety of the 
grayish·white tint for which 
Greece is so noted has been ob· 
tained, as well as layers with 
black, blue, red, and greenish 
hues. While much of this de· 
posit is of one color, other beds 
are so blended that marbles rep· 
resenting a combination of tints 
in mottled and striped patterns 
are worked as well. Several of the 
l{inds v,hich have been secured 
bear a striking resemblance to 
the famous Pentelic marbles, of 
which some of the most noted 
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A VermHnt Marble Quarry 200 Feet Heel" 

structures in Greece were built 
while a variety which is very 
similar to the statuary marbles 
of Italy, on account of its tram;· 
lucent quality, is being obtained 
and utilized for statuary. By 
reason of the extent and variety 
of the marbles thus far obtained, 
Rutland County has also been 
called the Carrara of America ; 
but g eologists who have studief] 
the formation, are of the opinion 
that the deposit is of far greater 
proportions than the Italian 
beds referred to. 

Although, as already inti· 
mated, the industry is compara· 
tively new, it has progressed so 
rapidly that some of the quarries 
in the vicinity of West Rutland 
are of unusual dimensions. One 
has been excavated to a depth of 
nearly 300 feet, and at the bot· 
tom is nearly 2,000 feet in 
length. From it has been taken 
an enormous quantity of mate· 
rial for buildings alone, but the 
beds are of such size that even 
at the derth mentioned, marble 
of such a high grade has been 
secured that it was profitable to 
work it. An examination of the 
strata as revealed by the walls 
of these quarries shows that sev· 
eral varieties both in color and 
composition may be [ound ' in 
proximity with each other, the 
deposits occurring in regular 
layers separated by a natural ceo 
ment, which occurs in partitions 
of varying thiclmess. The lay· 
ers of marble range in width 
from a few inches to over ten 
feet, and consequently blocks of 
very large size can be secured 
for foundations, obelisks, and 
for other purposes where mas· 
siveness is required. As may be 

One of the Locomotive Cranes in Use at the American Carrara. Channeling Machine at \Vork, Showing Vertical a.Jl(I HorizHntal Cut;;. 

Quarry at Proctor with Gang of Electric Chanueling iliachines. Type of Steam .o.·ill Used iu Qua1'l'yiug. 

THE CARRARA OF AMERICA. 



imagined, in securing the marble from the beds, some 
very interesting machinery is employed. In the quar· 
ries of the Vermont Marble Company, at Proctor ancI 
West Rutland, are installed what are termed chal�nel· 
ing machines, which are operated by both steam and 
electric power. One of this type is known as the Sui· 
livan channeler, after the inventor. It travels back 
and forth on a track which is pinned to the solid rock, 
making a ridge or channel which averages one and 
one·fourth inches in width and ranges from four to 
ten feet in depth. This incision is made parallel wit h 
the rails of the channeler track, but a few inches to 
one side. The machine cuts but one channel at a time, 
and in its operation is somewhat similar to the ordi· 
nary steam drill, with this exception, that the rotary 
motion is avoided. In order to cut the channel evenly, 
no less than five drills are assembled, each having a 
separate bit. They are so fastened together that they 
act as a single tool, but having five bits. Three of the 
bits are adjusted directly across the channel, while 
two are at an angle of 45 degrees. They are clamped 
into a head which forms a part of the piston rod con· 
nected with the steam cylinder, so that the power acts 
directly on the drills through the piston. The five bits 
combined really constitute a drill, which would be 
about seven·eighths of an inch by seven inches in di· 
mensions. The movement of the channeler on the 
track is controlled by a separate engine, which is 
geared to the trucks. The capacity of the machine de· 
pends, of course" largely upon the hardness of the for· 
mation, but frequently one hundred feet of channel 
will be cut in a day. 

Another type of cutting machine is known as the 
Wardwell, and can be operated either by steam or elec· 
tric power as desired. It is also moved back and forth 
on a track, but makes a channel on each side of the 
track and parallel with it. In this apparatus the drills 
are also arranged in clamps in groups of five, the up 
and down stroke of the drills being obtained through 
a double system of levers connected with a crankpin 
on the crankshaft of the engine. Between the levers 
is a system of springs, also between the lower lever 
and the frame, and the motion of the mach ine along 
the track is secured by connecting the crankshaft of 
the engine with the trucks through a system of gears. 
With this type of the channeler there is a constant reo 
lation between the speed of the machine and the 
strokes of the drill. When electricity is used in place 
of steam power, a connection is made between the elec· 
tric motor and the shaft by means of bevel gears. 
The Wardwell cutter is of special advantage for up and 
down or vertical work, where the channel can be made 
at fixed distances apart, but the Sullivan is generally 
used where the layers are of widths which vary con· 
siderably. In addition to these machines independent 
drills are used for what the quarryman calls "gadding," 
and where it can be employed with more economy than 
the channeler. 

It is perhaps unnecessary to say that the use of 
explosives in connection with marble quarrying is 
practically impossible, since so much of the material 
would be shattered that the process would be attended 
with such waste as to be by far too expensive. There· 
fore a large number of the channeling machines reo 
ferred to are installed. For elevating the blocks to 
the surface, powerful boom derricks are used, similar 
to many of those employed in the construction of 
large office buildings, the motive power being fur· 
nished by steam engines. For transferring the blocks 
from the quarry openings to the yards and marble 
"mills" as they are termed, several varieties of cranes 
are used, in which both steam and electricity are em· 
ployed. The locomotive cranes are very valuable in con· 
nection with the industry, those at Proctor being pro· 
vided with a horizontal jib or arm of unusual dimen· 
sions. It is built of steel girders, and is so massively 
constructed that it will handle loads of several tons 
without difficulty. The most powerful crane employed 
by the Proctor company is of the Whiting pattern. As 
the photograph shows, it is electrically driven, having 
a bridge available for use, of no less than 160 feet, 
with an overhang on each side of the legs of 50 
feet, the distance between the legs being 60 feet. The 
crane travels on a track, and the loads are handled 
by two tr�lleys mounted on a bridge, each of 25 tons 
capacity. By means of an equalizing bar the trolleys 
can be connected and used in moving a single load, 
making the maximum capacity of the crane 50 tons. 
Material can be lifted to a height of 35 feet. This ap· 
paratus is principally used for loading trains, the cars 
being hauled beneath it, and the blocks quickly swung 
into position. In connection with the mills a crane of 
10 tons capacity is used, which is called a half·gantry, 
from the fact that one leg moves upon a rail at the 
edge of the loading platform, while the truck at the 
other end of �r.e crane travels on a rail which is at· 
tached to the mill building. This arrangement affords 
a clear passageway in the (:enter. RO that the material 
can ue ,-,anied in an overhang. and facil it at es the load· 
ing of cars. 

At the Vermont quarries much of the marl,le is 
fashioned into tombstones, statuary, and other forms 
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in the mills, which have been erected in some instances 
immediately over the beds. In the work of cutting 
the blocks pneumatic chisels are now extensively used. 
For cutting the slabs into suitable sizes sand·saws are 
used almost entirely. The saws are made of soft iron 
but without teeth, sand being substituted for the lat· 
ter. Operated by steam power the iron blades move 
bar,k and forth, forcing the particles of sand against 
the material, and thus cutting it. The· sand is applied 
to the marble in a stream of water which is contino 
ually poured upon the surface. The process is some· 
what lengthy, for from four to five hours are required 
to cut through a single foot, but the ' number of saws 
give this portion of the works a large capacity. It 
might be added that all of the sand used is brought a 
distance of several miles entirely by mechamCb.l power 
and on its way is carried to a considerable altitude 
over a mountain by means of an endless cable carrying 
a line of buckets, which are automatically unloaded. 

The recent date at which this industry was under· 
taken on an extensive scale can be appreciated, when 
it is stated that in 1870 the census reports show that 
the total valuation of marble obtained from the Green 
Mountains of Vermont was but $ 130,000. At present 
one company alone extracts material yearly to the 
value of $2,500,000. Over three thousand hands are 
employed in all of the quarries and mills, while the 
total investment of capital represents nearly $5,000,· 
000; the value of the marble for buildings, statuary, 
monuments, and other purposes sent yearly from this 
district being nearly as much as the total investment. 

THE START Of THE BALTIC FLEET. 
The long·heralded setting out of the Russian Armada 

for the Far East has been signalized, at the very outset, 
by a fleet engagement, which is destined to rank as 
unique in naval history. We cannot recall another in· 
stance in which an admiral starting to the relief of 
a beleaguered and far·distant fortress, was so fortu· 
nate as to strike the first telling blow in home waters, 
and sweep through the enemy's lines, delivering his 
broadsides without the loss of a single man, or so 
much as the scratching of the war paint on his own 
battleships and cruisers. 

The collision occurred at night and in thick weather. 
Warned by the fate of the Port Arthur fleet, Admiral 
Rojestvensky and his staff were keeping a strict look· 
out for torpedo attack, when suddenly they were con· 
fronted by a numerous fleet of suspicious· looking craft, 
filled with uncouth men, some of whom were wielding 
sharp knives, while others were seen in the very act 
of hauling and pulling on obj ects that were floating in 
the sea. Here, then, was the enemy, caught in the very 
act of sowing mines in the path of his Majesty's bat· 
tleships. Despite the sudden peril that thus confront· 
ed it, the traditions of the Russian navy were nobly 
maintained. There was no panic-merely a sharp 
word of command-and the united broadsides of four 
01' the very latest and most powerful battleships of 
the day opened with telling effect. After twenty min· 
utes of spirited and accurate firing, in which the 
greatest self·possession was shown by all ranks, the 
ad miral . seeing that the enemy made no reply, steamed 
to the southward, leaving behind him two fishermen 
killed, several wounded, and one fishing boat sent to 
the bottom. It is generally agreed that naval history, 
ancient or modern, fails to furnish a parallel, either in 
brevity or effectiveness, to this Battle of the North 
Sea. 

Its effect upon the spirits of the beleaguered garri· 
son at Port Arthur must prove to be highly stimulat· 
ing; and there can be little doubt that such an astute 
admiral as Togo will make a mental note of the keen· 
eyed vigilance, dashing courage, and deadly efficiency 
sh own thus early in its career by the Baltic fleet. 

As regards the material of which the fleet is com· 
posed, although it includes four battleships which we 
consider to be, in some respects, the best in the world, 
the fleet as a whole is composed of so many different 
types, that it is totally lacking in that homogeneity 
which tacticians of the modern school consider to be 
of prime importance to the effectiveness of a fleet. 
The most important element is, of course, the four 
recently·completed battleships of the "Borodino" class, 
ships that are very similar to the "C:>:arevitch," now 
sheltering, badly crippled, under the protecting wing 
of a neutral port. They embody, however, certain im· 
provements over that ship. The vessels are the "Boro· 
dino," "Orel," "Imperator Alexander I l L," and "Suv· 
aroff." They carry four 12·inch and twelve 6·inch 
guns, besides a numerous battery of smaller rapid·fire 
pieces. The belt of Krupp steel varies from 9 inches 
amidships to 41h inches at the ends. The heavy guns 
are protected by 11 and 10 inches of armor, and the 
six turrets that contain the t w"elve 6·inch guns in pairs, 
carry six inches of armor. Theoretically, these ships 
are unsinkable by gun fire at ordinary hatt l e  ranges. 
In adrlition to the protective deck at the wa(el·line. 
whi(·.h is 4 inches thiek. they have an upper proted ive 
deck. 2 inches in thiclmess. and the space uetween 
them is entirely fil1eil with coal . Moreo',rr. two verti
cal bulkheads of Hncl! armor extend throughout the 
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ship at about 8 or 10 feet from the side. Com· 
pared with the latest battleship designs of other na· 
vies, the secondary uattery of 6·inch guns is too light 
for its purpose. Our own "Connecticut' earries sec· 
ondary batteries of 7 and 8·inch guns, the " Lord Nel· 
son" of the British navy carries ten 9.2·inch guns in 
its secondary battery, while the latest Japanese carry 
four 10·inch guns. 

The battleship "Osliabia" is practically a sister ship 
to the "Peresviet" and "Po bieda," now imprisoned at 
Port Arthur. She was half way on her voyage out to 
the Far East at the outbreak of the war, and was reo 
called because of the early naval ascendency gained 
b�' Japan. She is distinguished by an abnormally high 
freeboard of about 30 feet, and she would, of course, 
present a lofty target to the enemy. She is armed 
with four 45·caliber 10·inch guns and eleven 45·caliber 
6·inch guns, besides forty· six smaller pieces. Her belt, 
which extends almost to the ends, is of 9·inch Harvey 
nickel·steel, with a shorter 5·inch belt above it, extend· 
ing for a third of the length amidships. The 6·inch 
guns are carried in casemates protected by 5 inches of 
armor. The 10·inch gun is a powerful piece, but not 
by any means a match for the 12·inch wire·wound guns 
of the Japanese. The "Osliabia" carries two sub· 
merged and four above·water torpedo tubes. On trial 
she made a speed of 18.3 knots. The other two battle· 
ships are comparatively obsolete vessels, that could 
only find a place in a "scratch" squadron, such as 
this; the "Sissoi Veliky," built in 1894, is a ship of 
9,000 tons and 16 knots speed. She carries four 35· 
caliber 12·inch guns of low velocity and six 45·caliber 
G·inch rapid·fire guns. Her half·dozen torpedo tubes 
are carried above water. She has a partial belt of 16· 
inch Creusot armor, a deck 3 inches thick on the 
slopes, and 5 inches of protection to her 6·inch guns. 
The "Navarin," built in 1891,  is a vessel of 10,000 tons 
and 16 knots. She carries four 12·inch guns of the 
same pattern as those on the "Sissoi Veliky," and eight 
45·caliber 6·inch pieces. Her 16·inch waterline belt 
and her 12·inch turrets are protected by the old com· 
pound iron and steel armor, whose resisting power is 
very small against modern artillery. Moreover, she 
is a ship of low freeboard and limited coal supply. It 
is quite a question whethel the crack battleships of the 
Baltic squadron would not be better off without these 
two old' and inefficient "armor clads." 

Of the C\:'uisers, two, the " Admiral Nakhimoff," of 
8.000 tons and 18 Y:J knots, and the "Dmitri Donskoi," 
of 5,880 tons and 15.5 knots, are old armored cruisers. 
The former was launched in 1885, and the latter in 
1883, The "Admiral Nakhimoff" was reconstructed 
in 1899, but she still carries the soft compound armor, 
as does the "Donskoi" also. The " Nakhimoff" is 
armed with ' eight 6·inch and ten 4 .7·inch, and the 
"Donskoi" with six 6·inch and ten 4.7·inch guns, of 
modern type. These two obsolete craft can never hope 
to stand up against the modern powerful armored 
cruisers of Japan, like the "Asama." 

The fleet also includes six protected cruisers, whose 
presence in the Far East can have only an indirect 
effect in raising the siege at Port Arthur. Their provo 
ince will be to act the part played by the Vladivostock 
cruisers before they were put out of commission uy 
Admiral Kamimura's squadron, namely, that of raid· 
ing the Japanese transports and merchant vessels. In 
this, because of their high speed, they can, undoubted· 
ly, prove very troublesome to the Japanese by dis· 
tracting the attention of the blockading fleets at Port 
Arthur and Vladivostock, and by constituting a men· 
ace to the Japanese communications by sea. The fleet 
consists of the "Aurora," of 6,630 tons and 20 knots, 
carrying eight 6·inch guns, sister to the "Pallada" and 
"Diana," now confined in Port Arthur; the "Oleg," 
of 6,250 tons and 23 knots, carrying twelve 6·inch 
guns, a new vessel of the "Bogatyr" type (the "Boga· 
tyr" went on the rocks at Vladivostock, was floated, 
and is now repairing at that port ) ;  the "Jemtchug" 
and "Izumrud," of 3,200 tons and 22,% knots speed, 
carrying six 4.7·inch guns, sisters to the "Boyarin," 
sunk by a mine at Port Arthur or Dalny; the " Sviet· 
lana," of 3,900 tons and 2 1 Y:J  knots speed, carrying six 
G·inch 45·caliber guns, besides the "Almaz," of 3,000 
tons and 25 knots speed, carrying six 4.7·inch guns, a 
sister vessel to the "Novik,'.' of which we heard so 
much during the earlier Port Arthur operations. 

The fleet is proceeding to the F'ar East in two divi· 
sions, the smaller vessels, including the torpedo boats, 
going by the Sue" Canal and Indian Ocean, and the 
larger vessels going by way of the Cape of Good Hope. 
What will be the fate of the squadron ? We must con· 
fess that, in view of its auspicious start, it is impossi· 
ble to predict with any semblance of certainty just 
what it may do. But one thing is certain-if it should 
succeed in navigating the 17,000 miles that separate 
it from the Far East, and should then meet and de· 
molish the well·seasoned ships and crews of Togo and 
Kam imura, raise the siege of Port A r l h n l" .  and trans· 
fer ihe command of the sea from the flag of Japan to 
that of Russia. it will have aceolIlplished a feat that 
seems. even wit!} the B'ltt l c  of the North Sm fresh iu 
our minds, altogElther beyond uuman possibility. 
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CATTLE GUARD FOR RAILWAY CROSSINGS. 
A patent has just been granted to Mr. S. H. Sum

merscales, of Winnipeg, Canada ( Box 737 ) ,  on a cattle 
guard for preventing cattle from straying onto rail
roads from public crossings. The cattle guard is so 

CATTLE GUARD FOR RAILWAY CROSSINGS. 

arranged as to frighten the cattle away from the 
crossings, and thus effectually prevent their passage 
over them. The arrangement is clearly indicated in 
the accompanying illustration. At each side of the 
crossing is a series of hinged platforms, each series 
comprising a central platform between the rails and 
two outer platforms, one at each side of the track. 
These are separately hinged near their forward ends 
to one of the ties by means of rods passing through 
brackets on the platforms and supported in eyebolts 
in the ties. The rear ends of these platforms rest on 
the forward ends of another and a lower series of 
platforms. The latter are also hinged near their for
ward ends, but all on a single rod, and they are so 
connected as to swing together as a single platform. 
In operation, when an animal strays from the crossing 
and steps on the forward end of one of the platforms, 
the other end will fly up in front of it, and tend to 
frighten it away. But if this is not effective, and 
the animal proceeds past the hinge, the weight impos
ed on the forward end of the lower series of platforms 
will cause them all to rise in front of the animal, and 
thus effectually scare it off. A fence along each side 
of the railway prevents the animal from straying 
onto the track without first passing onto the hinged 
platforms. 

• I •• • 
SOLAR MOTOR. 

A solar motor which has recently been invented by 
Dr. E. P. Brown, of Cottonwood Falls, Kans., is illus
trated in the accompanying engraving. The apparatus 
embodies some very useful improvements over solar 
motors as heretofore constructed. The large reflector 
may, in time of storm, be reversed and lowered as in
dicated in one of the figures, when it will present much 
less resistance to the wind, and thus escape injury or 
destruction. The invention also comprises other im
provements, as will appear from the description of the 
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construction. Pivotally mounted at the left end of the 
base frame is a tower formed with two guide rails, on 
which a slide block is adapted to travel. The block is 
raised or lowered to the desired position by means of a 
rope attached thereto, which passes over a sheave wheel 
at the top of the tower, and is wound up on a drum at 
the base. The block supports one end of a tubular 
shaft, which at the opposite end is supported in a 
swivel bearing carried on a bracket fastened to the 
base frame. The reflector is mounted on this shaft by 
means of a pair of segmental racks, secured to the re
flector and adapted to mesh with suitable gearing car
ried in biocks on the shaft. The shaft at the center 
opens into a spherical boiler at the focus of the re
flector. Steam generated in the boiler is conducted by 
a pipe passing through the tubular shaft to an engine 
shown at the extreme right in the engraving. The 
tubular shaft carries a sprocket wheel, which has chain 
connection with gearing operated by a clock mechanism 
on the base frame. The clock train is driven by a 
weight suspended from the pulley at the top of the 
tower, and at intervals of two minutes it releases the 
reflector, which thereupon is rotated through a small 
angle by a second weight similarly hung. By this 
means the reflector is made to always bear the proper 
relation to the sun, so as to focus the sun's rays on 
the boiler. The vertical movement or inclinati.on of 
the reflector is attained by operating the gearing which 
meshes with the segmental racks on the reflector . 

• ••• • 

ATTACHMENT FOR BOLT-HEADING MACHINES. 

A useful attachment for bolt·heading or upsetting 
machines is ·shown in the accompanying engraving. It  
is a device for holding the metal blank in place until 
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the movable die is moved up to the work, thus per
mitting the operation to be much more rapidly per
formed than usual. The attachment comprises a 
bracket secured to the bed-plate of the machine, and 
which carries a supporting bar suspended over the 
dies. Secured to this bar is a finger adapted, when 
in operation, to hold the work in a fixed die. Mounted 
in hangers on the main bracket is a spring-pressed 
rod, which at its outer end is pivotally connected to 
the supporting bar. A lever mounted on the main 
bracket carries at its upper end an inclined or cam 
surface, which bears against the spring-pressed rod. 
In operation the blank on which the head is to be 
formed is placed from the front in the channel of 
the fixed die, and then the cam lever is operated 
either by hand or foot power to move the spring
pressed rod, so that it will swing the finger into en
gagement with the work. While so held, the movable 
die is closed by the machine, and then the heading 
and upsetting operation is done. As the movable die 
moves toward the fixed die, a slot in the former will 
receive the lower portion of the finger. After the 
operation on the blanl{, the movable die moves back, 
enabling the work to drop out, which, of course, re
lieves the pressure from the finger upon releasing the 
cam lever. Any length of bolt or rivet may be formed 
in a machine provided with this deviee by employing 
an adjustable abutment in the form of a screw, with 
the inner end passing into the die to engage with the 
end of the work. It will be evident that with this 
attachment work may not only be tnrned out rapidly, 
lmt there will lJe no waste material, as all short pieces 
can be 1Ise<1 11 ., ill shorl work. Mr. Joseph Skelton, 

413 King Su'eet, West Melbourne, Australia, is +ho 
inventor of this attachment. 

ODDITI£S IN INVENTION. 
Sl'E�;D·INDlCATING ALARM.-A device has just been 

invented for notifying an automobilist, by the ringing 
of a bell, when his vehicle is exceeding a pre-deter· 

SPEED-INDICATING ALARM. 

mined speed limit, such, for instance, as the maximum 
limit fixed by law. It consists of a tube secured to 
the wheel of the vehicle and carrying a sliding weight 
therein, normally held against the inner end of the 
tube by a coil spring. When the wheel is in motion, 
the weight is thrown outward by centrifugal action, 
a distance varying with the speed of the wheel. When 
the speed limit is reached, the weight is thrown far 
enough to engage and make electrical contact with a 
screw held in an insulating block in the outer end of 
the tube. This screw connects with a contact piece on 
the wheel which, at each revolution, engages a sta
tionary contact on the vehicle frame. The circuit 
is thus completed to an electric bell, Dr an electric 
lamp if desired, to draw the attention of the automo
bilist. The tension of the spring may be adjusted to 
provide for any speed limit desired. 

BREAD MIXER AND KNEADER.-A Connecticut inventor 
has just received a patent on the improved bread 
kneader which we illustrate herewith. It comprises 
a vessel, formed with a clamp-receiving socket under
neath its bottom, by which it may be permanently se
cured to a table or the like. At the top of the vessel 
is a detachable crosspiece, in which the operating 
crank of the machine is journaled. Depending from 
this crank is the beater, composed of a rod, bent to the 
form indicated. When the beater revolves through tho 
mass of dough in the vessel, the dough is rolled over 
and over by the beater. If, however, the dough is too 
stiff to stick to the bottom of tbe vessel, it will be car
ried round and round wittlOut any rolling action. 'fo 
prevent this the inventor has formed a number of fin-

BREAD AND DOUGH MIXER. 

gel's in the bottom of the vessel, which impede slid
ing movement of the dough, and insure being rolled 
by the beater. 

FOLDINU DOOR-The accompanying illustration 
shows an improved folding door, which operates som€-' 
what on the lazy-tongs principle. It comprises a serie» 
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of door sections, which are secured at their outer ends 
to a series of bars joined to form lazy-tongs. The 
upper members of the lazy-tongs are pivoted on fixed 
pins, and the inner joints of the lazy-tongs carry roll
ers, which engage grooves in the vertical guide pieces 

FOLDING DOOR. 

vrovided at each side of the door frame. The guide 
pieces at one side are broken away, in the illustra
tion, to show detail. A counterweight is secured to 
a couple of cords, which pass over pulleys at the top 
ui' the door frame and are attached to opposite sides 
of the folding door near the center. The travel of 
the counterweight, it will be evident, amounts to one
half of the travel of the lowest door section, due to the 
multiplying motion of the lazy-tongs. A person may 
tl1 us, by a short pull on the counterweight, raise the 
door to its full open position. 

A:'( HEAD.- A  Pennsylvanian has recently d"vised a 
new type of ax head adapted to reduce friction between 
the ax and the wood, by reducing the bearing surface 

NOVEL AX -HEAD. 

of the ax to a mInImum. A series of grooves or re
cesses are cut in the face of the ax close to the cutting 
edge and back of these grooves the face is hollowed 
out as indicated in the accompanying illustration. 

FLASH-LAMP.-We show herewith a convenient type 
of flash-lamp arranged for producing light by the 
burning of chemicals. From the sectional view it 
will be seen that the lamp comprises a burner head, 
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consisting of a central chamber provided with two 
valved ports, one leading up to a nozzle which pro
jects centrally through a pan at the top of the lamp, 
and the other to a coil of pipe lying above this pan. 
The coil is provided with a series of openings on its 
underside, through which the chemicals may pass out 
onto the pan. In operation the chemicals, which are 
supplied to the central chamber of the lamp ; may, by 
proper manipulation of the valves, be permitted to 
pass up either through the nozzle, or through the 
coil, where they will be ignited. In the latter case a 
ring of flame will be produced above the pan. For the 
purpose of adjusting the valves when the lamp is 
supported above the reach of the hand, operating rods 
are provided which have worm gear connections with 
the valve stems. 

CANE-HANDLE CAMEltA.-A German inventor has re
cently produced a magazine camera, which is contained 
within the handle of a cane. Cane-handle cameras were 
invented a dozen 
or more y e a  I' S 
ago, and were de
signed especially 
for t I' a v e l  e I' s. 
However, t h e  y 
proved impractic
able, owing to the 
fact that but a 
small supply of 
plates 0 r films 
could be carried 
at a time in the 
cane. The camera 
illustrated u s e  s 
rolls of films, a 
number of which 
may be stored in 
the hollow crook 
of t h e  handle. 
The film passes 
from its roller in 
the magazine over 
a plate, which 
guides it in the 
focal plane for 

CANE-HANDLE CAMERA. 

exposure, and thence it is taken up on the receiving 
spool in a chamber below. When the entire film has 
been exposed upon the receiving spool, the side face 
of the cane handle is removed. The exposed film roll 
is then taken out, and a new one moved to position 
for use immediately back of the guide plate. 

BooK-SuPPoRT.-The number of patents on book-sup
ports does not seem to diminish. We show herewith 
one of the latest inventions in this line. It comprises 

BOOK-SUPPORT. 

two leaves, hinged together, one of which is secureu 
to an adjustable standard. The other leaf carries a 
stop piece, against which a book may be supported. 
When desired, the occupant of the chair may push his 
hook or writing material on to the relatively station
ary leaf, ana then fold over the movable leaf thereon, 
so that his work will always be handy wh, n the occu
pant resumes his seat. The book-stop on the movable 
leaf causes a space to be formed between the leaves 
when the book-support is folded. The book-support is 
provided with the usual vertical and angle adjusting 
devices, and is secured to the chair by a clamp. 

• • • 
Brief Notes C o ncerning Patents. 

Charles Cranston, of Brooklyn, the inventor of the 
first under-cutting paper machine used in the Uniteu 
States, died recently at his home in Brooklyn. He 
was also the inventor of numerous other features 
of paper machinery, and for thirty years has been the 
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head of a machine plant at W i l l iamslJU rg. During the 
war of the rebellion, he was closely associated with 
President Lincoln and for some time was the chief 
engineer of the President's yacht. He entertained 
such pronounced views on the subject of slavery that 
he narrowly escaped lynching at the hands of a moll 
during the excitement following the John Brown 
raids. 

Steel fishing rods have been brought to such a state 
of perfection that they are now being sold extensively 
in the place of those of bamboo. It is said that they are 
handier to carry and are better balanced and can be 
weighted to suit the most fastidious taste. These rods 
are made of the finest tempered steel tubing, japanned. 
The eyelets are of German silver wired to the rod. 
The handle is of cork, the same as used on the wooden 
rods, but the joints are much superior to those of the 
bamboo, as the smaller section sinks three inches into 
the larger one, which makes it practically impossible 
for the rod to become disjointed when bent in use. 
It is said that the steel rod is much more sensitive 
than the wooden one and that every movement of the 
fish can be felt by the angler. 

A patent has been recently issued to A. B. Hunkins, 
of Winona, Minn., for an improvement in the manner 
of printing the name and address on newspapers which 
are to be sent through the mail. The device is to be 
attached to the perfecting press, and the name and 
address of the subscriber is printed at the same time 
that the paper is impressed. The printing wheel by 
which the impression is made is moved intermittently 
instead of continuously, as does the cylinder of a 
press. The new invention makes use of the linotypes 
made by the typesetting machines which are in gen
eral use in all parts of this country. It automatically 
takes one of these bars of metal from the storage 
galleys, inserts it in the printing wheel, and after the 
printing operation is completed, returns the line to 
the galley. It requires the attention of but one oper
ator, who sets the galleys on the machine and removes 
them after use. The capacity of this machine is 
24,000 separate addresses per hour. 

All of the electrocutions which have taken place in 
the State of New York have been under the active man
agement of Electrician E. F. Davis, who installed the 
chair and who owns the patents covering the device. 
These functions have been absolutely dependent on 
the gentleman's presence; and as the time for one 
of these affairs approached, there was always a fear 
that Mr. Davis would fail to be present. He has of
ficiated at the electrocution of over seventy murderers. 
Two years ago the Legislature of the State appro
priated $10,000 with which to purchase the machine 
and the patent rights, but at that time the inventor 
refused to sell. Since then, however, Mr. Davis has 
reconsidered, under the persuasion of Superintendent 
Collins, and has agreed to accept the sum. The last 
appropriation h aving gone by default, it is now neces
sary to make a new one, and the next session of the 
Legislature will be asked to do this. 

The tower portion of the Madison Square Garden is 
being remodeled at a cost of $10,000, for the pur
pose of affording increased laboratory facilities for 
Cooper Hewitt, son of the late Abram S. Hewitt and 
the inventor of the system of electric lighting which 
bears his name. Mr. Hewitt has had his workshops 
in the tower of the Garden for some time, and it was 
there that the Cooper Hewitt lamp was developed. 
The inventor now occupies the first, sixth, and seventh 
floors, and the improvements which have begun will 
give him the use of the remaining part of the tower. 
The alterations call for the entire remodeling of the 
tower. Additional floors will be put in, and the win
dows, which are now entirely ornamental, will be sup
plied with plate glass. The spiral staircase leading to 
the observation floor will be changed, and fireproof 
partitions will be erected. The Cooper Hewitt lamp 
is now largely used for the illumination of photo
graphic studios and shop , windows. 

For years the planter and the spinner have been 
united in the hope that some one would invent a 
"roller" gin that would do the work, while ginners of 
cotton have recently been eager to get hold of some 
power capable of making a commercial or "compressed" 
bale in the ginhouse. It 'is uniYersally admitted that 
the saw-gin is almost, if not quite, as barbaric a de
spoiler in the separation of the cotton fiber from the 
seed as is the "compress" in forming the bale that 
is now bought and sold on the exchanges and shipped 
to the factories of the world. It is contended that the 
saw-gin actually wastes or destroys over 6 per cent of 
all the cotton raised in the Southern States. That 
m eant this year the destruction of at least $50,000,000 
worth of property belonging to the farmers of the 
South. Again, it is claimed that by maltreatment and 
rough handling the saw-gin deprives the cotton fiber 
of 40 per cent of its tensile strength. Mr. Edward At
kinson says that under present conditions fully 75 

per cent o f  the fiber's initial strength i s  destroyed.
Thomas Grasty in Southern Farm Magazine. 
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RECENTLY PATENTED INVENTIONS, 

Of Interest to Farll1.ers. 

B]]I�InVEJ.-C. LUDLOFF, San Pedro de los 
Pinos, D.  F., Mexico. 'rhis beehive is particu
larly adapted for use i n  p l aceS where there 
are sudden changes of temperature, as in the 
high tablelands of Mexico, where hot days are 
foll owed by cold nights. Such conditions cause 
the loss of bee swarms every year by spring
dwindling if the bees are kept in hives of the 
construction which a l l ows the sudden changes 
of the outer temperature to influence the l ife 
of the bees in their habitations. 

of the unchanged post-check note. Mr. Wor
cester accomp lishes this object. 

BOTTLE.-R. G. DAVIS, Hot Springs, Ark. 
This bottle is s o  constructed that after dis
charge of its original contents i t  cannot be 
refilled. The bottle is provided with a valve 
which . leaves its seat to allow the liquid to 
pass freely out. Should an attempt be made 
to refill the bottle by p lacing it in liquid o r  
by forming a vacuum in t h e  bottle a n d  then 
inserting it in liquid.  the l i q u i d  will force the 
valve tightly against its seat, and thus pre
ven t refilling. 

C LO S I 'lm FOR AIR-SHAIJ'TS.-M. SCHOLL 
STACKER.-L. A.  LAMBORN, Scottsville, and D.  llUO-"FI,;Lll, New York, N. Y. 'l'he prin

Kan. Mr. Lamborn's invention relates to a cipal object of the invention is to provide an 
:::l,H' king apparatus adapted more particularly improved apparatus whereby ail' shafts in 
fOI' the handling of bnndled grain. 'rhe buildings may be automatically divided into stacker is simple, portable and ell'cctll-e in op- sections corresponding to the floors of the emtion, and may be snccessfnlly operated ll'y buil ding, whenever fire enters the airshaft to one attendant at the power mechanism, this any considerable e x t ent. The invention also 
lJPl'�on also varying the inclination of the provides means at each floor fol' automatically canier frame, and another to manipnlate the closing the air-shaft at that point, when dechnte. sired. 

GARM:ENT-CLASP.-J. I '. WrL80)l, Chicago, 
Of General Interest. Ill. The invention relates t o  clasps that afford 

PIIOTOGRAPII I C  CAMERA.-M. NIELL, gripping ends for garment or hose supporters 
New York, N. Y. In this case the invention and has for its object to provide novel details 
relates to improvements in cameras, an object of c(Jn:;; l l'l1L' r i o n  for a garment clasp that adapt 
being to provide a camera of novel form and it for a very reliable pngngPIllcn1 w i t h  the gal'
constl'11ction and of a size, to be readily carried ment, avoid injUl'Y to the most del icate fabric, 
in a vest-pocket. A further object is to pro- and permit a quick and convenient release o f  
vide a novel film-strip holder, with means for tile mall'rial engaged by the c l asp. 
operating the same to move the strip, whereby l ' E l t l'E'I' I�A L CALEN DAR.-T. O ' S I I A l: U [ [ 
new o r  nnexposed snrfaces are bronght to ex ·  NI<; H >1 Y, San Jose,  Cal.  '1'he pmpose of the in
posure position. ventioll is to provide a simple and n cc u ra i p  

PROCESS OF MANUI,'ACTURING ARTI- f o r m  of perpetnal calendar that may h e  set for 
�' I C I A L  STONE FROM �L\'ll'\ E S rT.-t'. any month in any year, leap year inclnded, 
Gwn KK, Bonn, Germany. 'rhis invention has and i n  any century within the scope of the 
reference to a process of mannfactnring arti- calendar, and the day of week of any date 
fidal stone from oxychlorid of magnesinm, and may be qnickly and readily ascertained witlt
it is distingnished from the processes hereto- ont cail'ulation on the part of the opemtor. 
fore in nse by providing means whereby the '1' R I G  0 N O M  I,: T R[CAL METI;JR.-II.  C. 
sweating and efllorescence and the snbseqnent ] 'I:[« ' Y ,  Natchitoches, La. This meter is de
cracking of the stones as heretofore mann- signed for nse by s(lrveyo!'s in the field for 
Jadured is avoided and the stones are given finding, withont calcnlation, the distance to 
an increased hardness. any remote object, or the height of an object. 

TOY BANK.-A. lJ'ON�'S, New York, N. Y. It is also serviceable in schools for till' clearer 

and agitation of the contents. to avoid noise 
inciden t to flushing the ordinary closet, and 
to provide for flushing from the rim after the 
contents of the bowl or trap-seal have been 
discharged. 

WATER-CLOSET BOWL.-R. SCH MALMACK, 

mandrel and welding tools are driven al'Ound 
the outer surface o f  the tube at the point of 
the weld. 

V I SEJ.-C. II.  RI'FJ'S, Wansa, Neb. I n  this 
patent the irnpl'Ov(,IlH'n t  l 'ela1 es t o  a dass 
wherein the jaws of the vise are closed by foot-

I'Jnlnsville, Ind. �rhis invention relates to an pressure, and has for its object to provide 
improvement in wash-down water-closet bowls, I novel details of constrnction for a vise of the 
its object being to prodnce a dev ice wherein ' character indicated which adapt it to grip and 
the flnshing-water is divided into two parts, \ hold articles very firmly and permit their re
one going to the rim ontlet and the otber t o , lease by slight mannal effort. 
the bottom ontlet. I t  may be nsed eqnall y , 
well on wash-down bowls employing siphonic I Prill1.e Movers and '.I'heir A ccessories. 

action, as well as those without such action, S'rEA�I-TRAP.-R. D. T.\ C K .\ B E IUtY, Lewi8-
and materially increases the efficiency of b o tb I ton, Me. Tile invention provides a novel man
types of bowls. I ner o f  Illoull t i ng- one element of the means {OJ' 

1{'OO'r-TCn ,-.T. A .  CALDWELL, Rochester, I transmitting lllO\-PlllPn t of the float so rhat- this 
N. Y. The object in this instance is to pro- I element may be readily and fully adjnsted fro:11 

virle a tnb that may be readily pl aced in an ! the extenor of the tl·ap, ttms regnlatlllg the 
ordinary o r  large bath-tnb and haying a drain_ l level  to. which the water is a� lowed to rise . . A 
nipple adapted to engage in the bath-tub drain- i novel diaphragm IS al sl) pro" ldlod for Ol)('nt t�ng 
pipe, thns permitting the rnnning off of water the ontlet valve, thiS a rrangement aVOldlllg 
from the foot-tnb without danger of any other the use of the stuffing box and the friction 
water passing into the large bath-tub and pos- incident thereto. 
sibly spoiling the same. 

I 
COOL I X G  AND LUBlUCATING CRANK-

___ CASE r :\ U I X I : H.- R. L. Il( m ' I .\1\, Pineville, 
Machines and Mechanical Devices 

, Ky. In cmnk-case steam engines of the nsnal 
• tn'" great difficnlty has been experienced in 

D R I L LING - :\L\(,Il [Nl<J. -- F. F. llr-;I'LEH, I keeping the bearings cool and properly Inbri-
Crescent City, Cal.  . Mr. IIepler's invention is cated. 'rhe present invention provides a novel III the natUl'e of an . Improved rock-dri lling ma- process and apparatus for cooling and lullrichme o f  that type m which a set of rotating e ating the bearings, in which the crank-case is hamm;rs are made to a('.t upon the end of the I never allowed to reach a high tI'1111)('!'a t (In, and dl' l l l-bit and the latter: IS turned and also in the oil is nei the I' emul sified nor cooked, but is which means are prOVided for forcing a con- constantly removed in normal (,ondition from tinuons stream o f  water into the drill-hole be
side the drill-bit t o  soften the rock and to 
clear out the cnttings, so that the operation 
may be continuous. 

the crank-case a8 it accumulates, and is sepa
rated by gravity and used over and over again, 

LUBRICATOR.-E. ( ' U IU" Winslow, Ari
zona. 1\11'. Clark's inventiGll is an improvement BRICK-REPRE S S ING MACII INE.-C .  W. i11 l ubricators especially designed for use in l'lHlII, Veedersburg, Ind. It is the object o f  connection with llle relief ",lin' of a locothis imp rovement to provide a machine which . lllot i y(' steam chest for the purpose of feeding is adapted fOI' automatically repressing bl'icks i graphite or other lu lJl'icHnl into the valves or with gr;�t rap.idity and eC?110my of time an d : cylinders of the locomotive, while the lall e r  is labor. I he bncks are received upon a travel- dl'ifting with the steam shut off. 

ing feed-belt and carried forward to dies b l'  
which they are repressed and then antomat ieai- I C?OLING :\ I E ( , I I.\:'\ I i n[ FOR EXPL O S I VE
ly discharged and deposited npon a conveyor ' ENGINES.-�'. HI : .\ l ' U J l ,  Oak C l iff, Texas. This 
by which they are removed from the repress- lll \'en 1 1On rel ates to a means fot' air-cooling 
ing machine. ' c ylinders o f  i n tP l'nal -combl1stjon engines and 

In carrying ont the present invention Mr. teaching of tl'igonometrical fnnctions, since it ! other machinery. The leading featme is ttl(; 
F'onts has particnlarly in view the provision shows f o r  any angle the .inst pl'Oportions be- APPARATTTS FOR FORMING 'rHREADS ' formation in 0 1 '  on the cylinder walls of an 
of an article snch as toy banks, safes, or the tween the different lines within and without ON (�L.\S S. - V'. \\'A('JO; :-< IT I:TII , New York, N. , a i l' passage 01' passages and in s o  a rranging 
like, the parts of which are so correlated and the circle to the radins. Y. This apparatus is intended for forming parts tbat movement of piston brings a circu arranged that when once a coin has been de- C01'1'1, [ :,\ ( ; .  F. J.  CAnNEY, New York, N. screw-threads of any desil'ed pitch and form lation of ail' throngh this passage, snch circu
posited in the bank it will be impossible to re- Y. Mr. ( 'a rn ey'" i n \'en t i o n  relates t o  conplings �n 

t
glas;h

cY.linders, �ods
d

.and other I'Onnd ob- lation extending int o i n l erior of cylinder to move the same without a door {ll'o\Vided for the adapted HlOl'e p a r t i cula rly foL' use in COllneet- J:c ,s.  e lnv�ntor �s lsc�vel'e� that by pro- cool piston as well .  Pl'f.lf(' J'ul)] y. and pSlwcia lly 
purpose or destroying the bank. ing the piping uf sllch receptacles as set vldlug a tool In the fOl'm o( a dISk eomp osE'tl � in case of adaptation to iH1P l'n<n [-c'omlJll si oil en-

INDICATOR-CHART I,'OR BUSINE S S  EX- nrinals. Its p ri ncipal objects are to provide of a homogeneous substance su fTi c il'n t Iv h u nl . th . 1 I h i ' f I 'th 
C I I A X U E s' --A. J.  I )J.�L\'Y J(�:\fE. New Orleans, a devI' ce of tl,I' S  class wh'lch may be l'ead'lly to cut 01'  grind into the glass, by d l'h'i �lg this f
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tool revolubly at a high rate of speed, and by t l l - ) t (-,S.  lll O ll l o a 1'- '- SSe gt�  
L.a. The improvemen t s  in this case have ref- applied and removed and which will  preserve feeding the work against the periphery of the to aecelerate ail' current and assist action of 
erence more especially to charts o r  boards for tile integrity of the joint. tool he is enabled to form a thread of any piston with respect t o  such "on t rll ls. COIll-
use by companies or exchanges engaged in WlII RLING TOY.-S. BRrs'row, Topeka, desired sort aronnd the snrface of the work. ', pared wi l h  other systems now nsed, this me-
buying and sell ing--say grain, totton, or oil, Karl. 'rhe toy consists of a cone-shaped body, chanism, owing' to positiveness and thorough-
for instance ; and the principal .object is to provided with vanes al'Onnd its base edge, and CLOTII -CLEANING BRUSH ]<'OR FLOUR- ness of ail' cireulation, 1111 1 , t  give much greater 
pl'Ovlde means for vlsnally llldicatlllg both BOLTING MACIIINES.-L. JOXE S .  Co lnl11bns, I ffi ' . . I littached by a cord to a rod. When the toy i s  , e  cleney. 
uu,yers and sellers of goods, which PHl'llcular . held in the wind, i t  w i l l  b e  forced ontward by Ohio. One pm pose of the invention is to snp- i 
offel' for t he pmchase or sale may be accepted ply each sieve having a cloth with an inde- , Rail "raJ's and "rheir Accessories. . : the wind which impinges against the vanes, I by each bnyer 01' seller and also to prOVide a I ca i ' si ng the to to ra idl rotate. 

pendent cleaner. Anoth0l' is to provide each 
board whereby bnsllless may be transacted he- I ' 
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sieve with an antomatically-operating bl'llsh i M I';TAL (,HOSH-Tn; AND HAIL-I,'AHTgN-

twePll buyers and sellers even if one of the two I SLI ARABLE HIN GE.-S. 1'1 .  Mli.EI\., New which derives its impetus from the motions of l'; I�, H. S. K\\\" Y J:1L I<Jl Paso, "'(,X:lS, and ( ' .  C. 
parties shonld be absent and also ar ranged and ' Yo rk, N. Y. '1'he primary object of Mr. Meek's the sieve-box, the same being p ropelled back. I ] , ' .  LL, Al h�lql1el'qne, Xew :.IIex. The object . in 
opnHl l'r\ so that none bnt the closers wil l  I invention is  the provision of a simple and ward and forwal'd by the al'l'angement of its I thiS case IS to prOVide details of consll:uetlOll 
know by whom the offers are made. (' li ('a p ( 'on�t l' ucti oll , wherein one of the two mechanism so as to subject the entire surface fo�' a p late-lllPtal cross-tIe and. track-nu l-fH.�L-

II;NVI�LOl' AND L E'l"I'E H-HHEET FOrt 
leaves of a hinge lllay be qnickly c onnected of the bolting-silk to the continual action of a . 

enlllg means that engage the I l('. whereb.y til(' 

to 01' (]is('onmc',ed from the other, withont brush or brnshes, which brnshes many be sns- ! cross-tie IS afforded means t l., at adapt 11 for 
SAME.-G. A l{CII I H.\LlJ, New Rochelle, N. Y .  tl  t f h I I t l  1 
Thp inventor's purpose is to provide a con- removing the pintle, and at the same time the tained in pOSition by bolts and springs 01' . 1e. suppor 0 a eavy W(, l:'�' H. a lOl lg 1 a 

two leaves remain in engagement nnder normal other snitable devices. Itml�ed area and weight of plate metal is l1s('(l 
s t ruction of an envelop and a Idter or b i l l  conditions in t h e  sel'vice o f  the article. The I in Its constl'l1ction ; and the track-rails a I''' 
sheet especially adapted t hereto which wil l  hinge may be so manipnlated as to overcome 

BASKET - M-;
,
CII�NE. --:- C. E NBElltC;, St.

! held secmed on said cross-tie in n r('liabl" 
admit of a folding stnb forming a portion of the practical difficulty met by expel.ienced 

Joseph, Mich. I he lllventlOn relates to basket- ' manner which permits removal or the i l' a l'1<-
the letter or sheet after having been addressed .machines, the ob. ject of MI'. Enbel'g's s. everaI ' rails a� occasion I·ec n il'es. A fl lrthN ob.l·pc t workmen in hanging a door by ordinary hinges, b I ., 
on one or both sides to be passed throngh Improvements. elllg to rende.r the machllle, as is to so construct tile fastening means I ha I this difficnlty consist ing in bringing the hinge f t bl t d oppnings in the envelop when the letter or b i l l  ar a. s pr.ac I c a  e, au omatlc a.n to p. resent ' mils o f  different weights and thickness of rail-leaves on the door simnltaneonsly into engage- t t f d I �h h h is placed therein and the stnb be secured at the cer alll po Ill. s 0 a van agl'

: 
-L IS n:ac. llle as baMl's may be clamped upon the improved cross-

outer face of the envelop in a manner to dis- ment with the hinge leaves on the jamb. been tned III actnal practice, and It IS fonnd tie. 
close an address, rendering i t  nnnecessary to T O y '-- S . .  1 1 · 1(.\IlO, New York, N. Y. 'l'he that the two hanel-Ie\'el's are quite adeqnate I COMBINED C i lE C K-l J 01,I )E[(  AND MATCll 
write or print the address on the envelop. pu rpose of this iI1 \'ention is to p rovide a toy to handle it. t hereby making its action to a l'LATK-M . .  r. 1 ; 1 : 0 " 8 , New Y o rk, N. Y. Th,' 

PUZZLID.-E. G . . TA C I{ N O i\' ,  San Francisco, in which a 1l'anHIHll'ent cyl inder is provided great extent automatic. I invention of Mr. Bevans relates to a combina-
Cal.  I n  this pnzzle a series of sl ides are po- ha;'ing means by which a ball o r  other rolling SLAC EJI'IIREAD CON'rROLLEIl FOR S g,V- I lionaI device capable of use both as a clwC'k
sitioned npon a frame with their Roman i object passes and l odges III pocke ts or passes T.\'G-:\L\ C l l ] XES. -Il. :\1.\ " " 1 "", 1a I,'oster i holder and as a match-plate. His invention 
llumerals !n irregular order, and they may 'I t?rough openi?-gs in .any one of a series of Lane, London, England. rrhis invention l'e- also consists of e{'l'tain inll)l'ovemf�nt s  in til� 
then be rearranged in consecutive order by re- I ?lsks o r  rotatIng l'eCf' l\'PI'S mounted io revolve lates to the lock-stitch sewing-machine de- device considered as n " c ll<'('k - h ( l 1 ( �('r , "  f!' he 
leasing, say, " V" and "X" by certain means, In the cylinder and fina l l y  passes out through scribed in an application for a prior United device enables a passengel' to l 'p:��:l i n  undil"l
then releasing " \' 1 "  and " \' 1 1 1 · '  by certain the base for the ('y l iTulel' ,  havi'ng apertures States patent, in which all the mov ements are t l ! rlH' d in ]·pg-anl to eal'e of check and free 1 0  
means. \\,i tho 1l t d i "engaging more than one end therein and a ri,'pressioJl ar ranged aronnd the derived from only th ree cams and practica l l y  read Ot· condn ct himself in any w ay desired. 
o f  ,'af'il slide at a time these may be bronght into apertmes, which apel·tmes lead to exposed the entire operative mechanism is sitnated be- I The match-plate is monnted very ecnveniently 
1Ile d "ired order. Considerable ingennity may chambers in the lmsl'. any one o f  which may neath the work-plate. 'l'he present invention for his pmposes. 
1Ie involved in accomplishing the pnrpose of finally receive the ball.  rel nll's t o  an improved take-np device for the 
this entertaining device. thread. I Pertaining to Ych id .·",. 

ilIE T.H. llA�I.--.r. L. IIoLMmR, Bntte, Mont. H o u sehold Utilities. BARREL SOA K I X U  AND RINSING ilIA- CO i\U'O I ' N D  YI-: I I I ( , LI':-\\· l l I-:I-: L . -- - 1" .  �I. 
The object of the i l l l p rovl' lrteut is to provide a BE l >  OR coneIL-I" .  W. BOl" CK]m, Oak- CIIINE.-H. R!':Ix r :-<m'l{ , New OrJ pans. La. In O u n.:/(, Oswego, N. Y. The object of the i11-
dam more especially designed for use in can- land. Cal.  'rhe olJ.ipd of this invention is to this case the invention refers to washing ap- ventoI' is to provide dl' t :! i l s of constl'11ction 
yons, streams, and other \Va t (, J'wa �

ys having provide a bed, couch, sofa, or the lik� which paratus : and its objeet is to prov ide a machine i for a wheel for use on l'ailroad-cars, tl'action
,tP('ll o r  slanting Ila nks. which dam can be lIl a y  be readily adjusted from the horizontal arranged t o  snbject the exteriol' and t he in- engines, au tomobiles, road-wagons, or vehicles 
readily set up, is exceedingly strong and dnr- to any Ql'si rpd incli nation. This end the in- terior of a barrel o r  like package to the action designed to travel over nneven roads Ot· be 
a ll if'.  and is H l' l'anged to dispe-nse almost en- ventoI' a t t ai n s  by cel'tain novel devices monn l - of hot or cold water for soaking the package I mo \'cd over soft ground on a road or i n  a field 
tirely with the nse of masonry and to a l l ow of ed on the bed-frame and having connec tion and thoroughly elcansing and rinsing the :-:amt� and which in sel'vice will minimize the pow e r  

uui lding the dam wit hout serionsly interfering ! with a supplemental or slat f ram l'. which is in a comparatively short time and wi tho nt the rC'qni rl'd to  p ropel 01' draw I l l(' \'ej J i cl l' . an d 
with the natmal flow of water in the water- I pivoted on the main frame and which ca r ri P" aid of skilled labor. fmthermore, to render the movement smooth 
way. I 

the mattress and bedclothes. STONE-SA WING :\lACI1[:\, I·;. :r. B. HAN- and adapt i t  to maint ain an npright position 
l 'OHT-C I I E ( ' K  C [ '[UU-::\'CY. l.  D. WOR- EGU-B I·;.\ T E :t.  ,,�. V .  PALElY and T. II. U<;Y, New York, N. Y. In this patent the ob- traveling 0\'1' 1' a rough or inclined road· bed. 

l ' E :-;'I'J'� H ,  Pittsburg', Fa. This invention l'pl a tps HrSSE Y .  Charters TOWPl"N. Queensland, Austra- ject of the invention is the provision of a new P ltOTE(,TO l t  FOn PNID CMAT lC Tl i{l·� S ,
to tlw i class of cnrrency or money which is : lia.  In this patent the invention relates to and improved stone-sawing machine arranged J .  11'. Bl''''',' ' ! .  M a di so n " t a t i o l l . Ala. j lr. 
desi�nf'd to 1)(' changed by the holder thereof I i rnJ l l'oY�mrI1 \ N  �n a cul inary. device for beating for making st raight or curved cuts in the i Burnam's invention belongs to the ('la:-:� of 
into a check payable only to the 1"'>-" 1' named I eggs, for ll1':J I lllg a n (l m Ixmg compounds for stone block to cut the latter to any desired ' pr otectors for el'Htic whepl tires of a(]( ol,lO
thereon. The objects of the post'check cm- l spon�(' and other cakes, and for beating milk shape. The invention consists of novel feat- biles, bicycles, and other vehicles, which a re 
reney as now contemplated are not accom- or for a'1Y kind of snbstance. '1'Iw primary nres and is intended to efficiently serve the adapted for application to I lll' tread of sllch 
plished, and the system is withont praCtical ! object of the improvement is to prodnce a p11l'pose fOl' which it is designed. 'I tires withont Inclosing the body of thc same, 
efficiency in its present condition. I t  is neces- : simple, mnvenient, and cheap atticIe for TFBE-\\,ELl l I Nn MACHINE.-W. BYRD, aTJ(] whose purpose is to prolong the l i fe of 

sary to devise some simple means which rend- i rapidly and easily [!pa t i n g  food substances. , Winnipeg, Canada. Mr. Byrd's improvement I I It" tire by taking most of the friction and 
el'S the post-check note after it has been once I W A'rl�R-CLOS[I]T BOWL.-l\i. D. n1�LFRICH I has reference to a machine which npon chang- wear incident to use. 
transformed by the holder into a check pay- and I,'. 'V. K I " " N l I I 'lt Y .  ]-: nl Il sviltc.  Ind. I n  I ing the tools thereof may be employed either : NOTE. ('op i l's of any of these patents w i l l  
a b l e  to t h e  payee named thel·eon I'ecogn izable this case an object is to pl'Ovide a constrnction f O I '  entting t n b i n g  or f o r  welding together two : be fmnislwd b y  Munn & C o .  for t e n  cents. each. 
at a glance and absolutely lllcapable of belllg 1 01' washlllg down the closet wlthont or With sectIOns of the same. It belongs to til a t  class I Please sta t p  the name of the patentee, title o f  
again transformed into a close resemblance siphonic action, to do away with a ll splashing in which t h e  t n b e  to b e  welded is placed o v e r  a t h e  invention, a n d  date o f '  the paper. 
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Busin¢ss and Wants. and high amperage results. When the car IS phonograph. A brief historical outline of the 
at the place tapped, the voltage is highest, and work of different eXjJerimenters, which has led 
diminishes as the car proceeds from that point : to the perfection of the phonograph, is also 

Ii]!;AD THIS COLUMN CAIt E F GLLY.-You 
will lind inquiries for certain classes of articles 
numbered in cOllsecutive order. If you manu
facture these goods write us at once und we will 
send you the name and address of the part,y desiYing- the ulformation. ill every ('ase it is neces
.. ary to g-ive the nUlllber of the inquiry. 

also when the car stops the current stops, thus included. 
causing a current which is not continual. Will 

iU U N N  &; CO. 

\larme Iron Works. Chicago. Catalogue free. 
lnqui., y No. 6 1 26.-For quotations on packing l j lH I!l p �'1rts. also tor the necessary mach lllery ill put

ting them together. 

AUTos.-Duryea Power Co .• Reading, Pa. 

I n fl l1 i r v  N o .  6 1 '.l7'.-li'or makers of Wld shrinking machines. 
tire-setting 

ecu", S." Metal Polish. Indianapolis. Sam DIes free. 
�'<H0111rv No. 6 1 2S.-F'or parties to manufacture agriulul..U.l'ul imp lements in quantities. 

Perforateu :Metals� IIarrmgtoll & King Perforating 
Coo� Ohicago. 

Inquiry N o .  6 l 2�J.-F()r makers of iroll  tanks for 
storlllg water, about 50 barre l  capacit y,  fur euulllry l'e:H
dence. 

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

Inquiry No. 6 1 30 .. - For makers of outfits for plat 
ing silverware. 

If it 1S a paper tube we can supply it. r:l'extile 'r ube 
Company, li�all River, Mass. 

Inquiry 1\'0. 6 1 :l t .-[l·()r all engine of the vertical 
inverted, fore and aft cumpound or tnple exr.Jan�lOll 
type, h a v ing h ig b- uressure cyllnder about 4 111cues dlU
meter and 4 to 4% inches slrolw. Wltl1 proportiuns of 
intermediate :llld lo w pre�sure '�ylinders suitable to work 
an initial ))re�Sllre as high as 700 pounds to run the 
engille ac abou� 400 ))OUnU3 under ordinary work. 

Sawmill mac�linery and o utfits manufactured by tue 
Lane Mfg. Co . . Box 13, Montoelier. ""t. 

. lu qui ry No. 6 1 3�.-For makers of wire nail·ma,l.;:� 
In"" maclnnes. 

Agents wanted to sell the ftyede puzzle. Sample by 
mail for lOco Ryede S))ecialty W ork'�, Rochester, N. Y. 

J n Q l1 i rr No. 6 1 3 3 .-F'or makers of pucket electno 
lights, having the liquid systew, nOL dry battery. 

If you wish to buy paL:nts o n  illventions or sell 
them, write Cuas. A. Scott, 340 Cutler Building, Roch
ester, N. Y. 

I n(J 11 i I'�' 1'\"0 .  613 4- .- F or manufacturers of Ger
m<lll  silver seamless hard�drawn tubing a 13-10 inches 
O. D. 

We manufacture anything in metal. Patented arti
cles, metal stamping, dies, screw mach. work, etc. 
Metal Novelty \Vork�, 43 Cand'l Street, ChICago. 

I nq uiry N o .  6 1 35.-For makers of " 11' e a t  h e r 
Weight Stereo l ypes.H 

Patented inventions of brass, bronze, comp(1sition or 
alum in um construction placed o u  market. Write to 
Ameriean Brass li'oundry Co., Hyde Park, .Mass. 

J n Qnir}' N o .  6 1 36.-For the address of the "Union 
Cash Hegister Co." 

The celebrated U H orns by�Akroyd " Patent Safety Oil 
En!line is built by the De La Vergne Machine COUlnany, 

Foot of East 13Rth Street. �ew York.. 
I nq u i l'Y No. 61 37.-�'or manuflicturers of rna ... 

chine8 fur maldng maudohn and guiLar bass strmgs. 

Manufacturers of patent articles, dies, metal stamp� 
ing-, screw machine work, hardware specialtielo. machin. 
ery and tools.  Quadriga Man ufacturing Company, 18 
Soutil Canal Street. C hicago. 

I n (l u i l'Y 1\" 0 .  6 1 :� S.-Fur the present address of 
the 'l'u wer Cuupler Co. 

Adding-. mulUulying and dividing machine, all in one. 

F'tdt & 'l'arrallt Mfg. Co., Chicagu. 
I II(JlI i r�' �o. 6 13 9 . - For parties handling m a l l  

order novelties . 

\V ANTElJ. -Address of th e  makers of latest. machines 
for curlmg hair for u !J l1olstery p u r puses. C. NOlan & 
SOilS,  Devonshire SU·cet, Cork, Ireland. 

Inq u i r y  So. �j i !IO.-F'or an aIJparatus for quickly de, el minillg the illtrinsi� val ue of vario u s  cuals. 

l" ou. S . \ l.,E.-- l 'att'llt on wood s))lit pulley can be 
buug-Ilt at. a t)argaill. 'l' uere is nOlle better mallufac� 
tured. AddrESS F. J. Hanford, 22 State St., Seneea l<'alls. 

J nq u i ry N'oo 6 1 Ll 1 .-I<�or manufact.urers of cast 
steel wheel eenters fur locomotives, tenders and wa
�ons. 

Complete Machiue Shop for Sale. -li'or manufactur
ing small articles and lloveltie�. W i t h  stock uf good
selling novelties and all orders. Price $2,;300. A. Weg
ener, 4;12 E. 71st Street, New York. 

Inquiry No. 6t 4�.-Want.ed , to purcuase or le::tse 011 ruya lty a good patent, preferably in Lue hardware 
line. � Se nd for new and complete catalugue of SCientitlc 
and other Hooks for sale by Munn & Co., 361 Broadway, 
New Y o r k. Free on applieation. 

TnQ uit"y No. 6 ( (1- :1 . - F'or parties t o  ma.ke soft rub
ber goo us, such as toy balloons. 

I lI fJ u i t·y l\�Q. 61 44.-F'or makers of plate mirrors 
suitable for mantels. 

Inquiry N o .  61 4 5 .-F'or manufacturers of a eot� 
tun ca.udy-making machine. 

lnfluiry No. 6 l t1 6 . - For makers of small lamp 
chim neys used in �'ailroad signals. 

I n q u iry N o .  6 1 4'i".-For dealers in Rt-ag ho rn for 
ban�l les of knlves ; eIther cut In l eug W B  or whole 
horns. 

HIN 't'S TO CORRl1JSPONDENTS. 

Names a.nd Address must accompany all lettE'rs or 
no attention will be paid thereto. rrhis is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper; and page or number of question. 

Inq uiries not answered in reasonable time should be 
repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver� 
Used in our columns will be furnished with 
addresses of houses manufacturillg or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

passing the current through a storage battery, 
or some other receptacle, produce a continual 
current between the "goverllor" and dynamo -: 
A. You say you find a drop of voltage of twen
ty when a wire is taken from a street rail di
rect to the dynamo, which is highest when the 
car is at the place tapped. The voltage is 
then highest because the resistance in ohms i s  
less from the trolley w ire t o  the dynamo. A s  
t h e  car goes away further from the dynamo, 
the resistance increases from the trolley to the 
dynamo, and thus the drop of voltage from the 
place tapped to tbe dynamo is less. There are 
the same volts all L he tillle from the plus wire 
to the dynamo, except for the drop between the 
dynamo and th" trolley along the plus wire, 

Scientific Americfl.n Supplements referred to may 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt 
price. 

be which is usually the upper wire, on which the 

or trolley bears. \\"'lwn the car stops, current is 

Minerals sent for pxamination should be distinctly 
nUll'ked or labE'lE'd. 

( 9472)  M .  K. says : I take the liberty 
of addressing you in view of securing the fol
lowing m i"onnation, for which 1 thank you in 
advance. Kindly tell me how the field of an 
a l l( \ rnatillg-cnl'n�nt motor, of the Westing
house type, is wound. A. T'here are many forms 
of a lternating -cul'rent moton.; roade by the 
Westinghouse Company, the windings of which 
differ from each other. Each one is wound 
after its kind. If you apply to the Westing
house Company, they will doubtless be will
ing to explain to you any particular type in 
which you may be interested. I n  general, It 
may be said that the polyphase motor does 
not resemble a dynamo in its windings as close
ly as does the direct·current motor. Polyphase 
motors have a s t atiollal'Y and a rotating part ; 
the stationary part is called a stato/", and the 
rota liug pa 1't: is called a r'vtol'. The stator in 
most moturs bas SP L s of coils in which the poly
phase currents produce a rotary field. The 
rotor has closed coils in Which the field pro
duces closed currents, with the result that a 
torque or pulling force is produced, which 
causes the rotor to turn around, following the 
pull of the rota ry field. 'l'he coils of the rotor 
may be copper bars imbedded in slits of the 
I n  min a ted steel or i rOll core. '-.rhese bars are 
contll'cted to copper collars at the ends of the 
rotors. Such an arrangement is called a 8q uir

FeZ cage rotor, or armature. See Sheldon ' s  "Al
ternating Current �Iachine s , "  price $2.50. 

( 9473) E. H. A. asks : Would not an 
expanding jet of steam travel slower at its ex
panded end than at its issuing end ? If so, is 
it noL paradoxical or illogical to enlarge the 
compound end of the Parsons steam turbine, so 
as to callse tbe blades at that end to revolve 
at a higher speed than the til'st sections of 
buckets getting the liveliest steam '! A. The ve
locity of steam in an expanding nozzle varies 
adiabatically and inversely with the increasing 
area of the nozzle. Its expansion in the in
verted cone does not increase its velocity, but 
does increase its a n'a of impact on the blades 
of the turbine, and so balances the loss of 

shut off, and of course none shows on the wire 
yon have cut in between the rail and the dy
namo. Passing the current through a storage 
battery will not help the current. If a storage 
battery is charged from t Ill' return current of 
a trolley line, that battery can be afterward 
used. 

NEW BOOKS, ETC. 

HANDBOOK OF GASOLINE A l:TU:\lOB fLES . 
Association of Licensed A utomobile 
Manufacturers. New York. 1904. 
Pp. 83. 

It is seldom that w e  review a catalogue, but 
in the present instance it is merited, a s it illus
trates all the principal types of automobiles 
which are manufactured and imported under 
the license of the Association of Licensed Auto
mobile �Ianllfartllrers, under the basic patent 
granted to George B. Selden. The catalogue 
is beautiflllly gotten up, and shows a very 
large number of types of machines. It is an 
admirable book of reference, and should be in 
the possession of all who are interested i n auto
mobiling. 

GOLD A S8AY fXG. 

New York : 
pany, 1904. 
$2.50. 

By H. Joshua Phillips. 
D. Van Nostrand Com-

8vo.; pp. 138. Price, 

This work is a practical handbook for the 
use of chemists and assayists. It contains, be
sides opening chapters on the natural appear
ance and forms of gold, i t s  physical characters 
and chemical pl'Openies, and the sampling of 
gold ore, articles on the assay furnace, cupe
latiolIl, parting, scoJ'ifieaticm, the assay of 
bullion, and assays in cyanidaUon, chlorina
tiDn, and amalga � I ion processes, which are 
all thoroughly described. A valuable appendix 
contains much information about the coinage 
of the di lTe l'rn t countries, and the amount of 
gold produced by various well-known mining 
districts. A very complete index aids in mak
ing the book useful. 

MODERN ELECTRICITY. By James Henry, 
M.E., and Karel J. Hora, M.Sc. Chi
cago : Laird & Lee, 1904 . 12mo.; pp. 
355; 150 cuts. Price, $1. 

velocity. The velocity of steam issuing from a This volume is intended as a practical hand
nozzle to the atmosphere at 100 pounds pres- book for students, apprentices, and electrical 
sure is 898 feet per second ; while if issuing into engineers. Besides the principles and formu
a vacuum from the same pressure it is 1,700 las governing electricity, which, by the way, 
feet per second, which suggests the enlarged ter- are presented in as simple a manner as pos
minal sections of the steam turbine as a con- sible, the book contains many practical ex-
den sing engine. am pIes and their answers, from the study of 

( 9474 ) R. G. B. asks : 1. Is there which much useful knowledge may be obtained. 

any constant relation between watts and foot The scope of the book is considerable, dealing 

pounds per second !  "GO foot pounds per sec- as it does in the first place with statie elec

ond equals 1 horse power. 74(j watts equals tricity and ending with X-rays, wireless tele

I horse jJower. Can foot ponnds be calculated graphy, and radium. Besides having this wide 

in watts, and vice versa ? A Y "550 scope, it also deals with electrical machinery, . ou say 
oatteries, wiring, etc., in a very p ractical man-foot pounds pel' second equals 1 horse power, 

and 740 watts equals 1 horse power." Since nero 

things which are ('(l U a l  to the same thing are, A 
in the same sense, equal to each other, why do 
you not say, 1)50 foot pounds per second equals 
74(j watts 'l 74(j watts will  in 1 second exert a 

'l'EXT BOOK ON CERAMIC CALClTLATIO)1S. 

By W. Jackson, A ,R C.S. New York: 
Longl1).ans, Green & Co., 1904. 12mo.; 
pp. 67. Price, $1. 

h()I'S(, power ill a motor, and will  continue to do This book is not a practical work on pottery 
so as long as the motor runs. 'Vatts and foot Rud porcelain manufacture, but is gh'PIl ,up 
pounds arc interchllngeable as given above. 2. wholly to mathematical calculations and the 
/ low can the horse power of a single'cylinder, like, which will be found of use to all students 
vertical, two-cycle, gasoline engine oe deter- and workers in clay, pottery, and pOl'cf'lain. 
mined, when tile appamll,s necessary for ('al· Among other things, it treats of the loss of 

I 
. X 614:S F manufacturers of t h e  ('uIn t ing the brake horse power is not a t hand '? weight of potter's m:llprial on drying and fir-

u A::���i� il��se Shovcl"."or 
A. rrhere are but two reliable methods of test- ing ; of tIlE' fitness of groun d materials ; the 

Inquiry No. 6 1 49.-For machinery for making- ing the power of a gasoline pugin{'. Fi 1':-; ! . the calculation of formllla� of compounds from 
slat and wire fenCing. indkated power as registered on a card by an t hei r pCl'cen t a ge compositions. and vice v('rs(( ; 
Df::6�J':; i�ga·n�Js�2;t":a�r lU��5��� of the .. Black indicator, from which the mean pr{'�;·.;nn' may the compouncing of mixtures of definite COIU

Inq uiry No. 6 1 5 1.-For wholesale d ealer. In s up. be measured and the indicated horse·power com- position from substances 0[ known chemical 
plies for making fisiling- pules, as split  bambuo, h a ndies, pnted. Second, the actnal or brake horse-power composition, and the application of this knowl
etc. taken by a l'rony 0\' any other form of brake. edge to the complete synthesis of mixtLlres of 

I nquiry No. 6 1  ;)"l.-i?or manufacturers of wood� The difference between the indica trd and brake known formulre from raw nlaterials of given 
wurkmg m ach inery . 

Lorse-power is the power lost by t ll(' friction composition. The rational analysis of e t a ys, 
I no u i r y N o .  61 5 3.-For manufactul'�rf.\ of boil· f 1 h  . 

�lll· l'd. a method lJased on t hf' and the methods of calculation ba s('(l llpon it, ers, en illCS, dYllamos, incan dC8CCllt lamps, }Jumps, 0 : c engInf'. 1 
wire, curd, suckets, etc. heat units of the fnel fed to the engine in a as well as the application of such ana l),sis to 

Inqlli ry No .  6 1 5 :l.-For Parties who build motor given time, from which must be deducted the t h(' synthf'sis of bodies, is another of the 81111-
d. livery wagOlls. heat units carried off in the exhaust by the jects dealt with. 

l n fl l1il'Y i\'"o. 6 1 ;) ,) .-For prices and particulars of 
steam stamp quart.z mill!..:. 

Tnq uiry No. 6 1 ."}6.-For dealer� in perforated zinc 
and course una fine w;)vell wire serecns. 

I nq " i r y  N o .  fj157',,-For complet e outfit for a 
foundry :md machine shop for doing' repair work from 
locomotives down. 

Inquiry No. fit .j � . - For makers of tools for hellt 
iron work. 

Inquiry N f). {)1 !'i 9.·-I1'or m a k e r R of lf�./.dtimate, 
cOlIl-controlied slot machines, mOVing- picture;..: , etc�. 

Inquiry N o .  f;t60. -For rnaohtnE'8 for mOVing, re
planting and pullIng- np roots of t rees. 

I n quiry 1\'0. 6 1 6 1 .-I<'or manufactureI'8 of coin
COunting mach'ineu. 

cool in g v.;a t f 'i".  and by radiation, leaving a bal
ance assi!.,'llable to indicated power. Still an
other method of determining the power is the 
Hellnrd ct;nlflIrlOIIH't rit' fan described in SUl'
l'LE m'''T, No. ] 460. 

T A L KIN(; lVTAcH fNES AND RECOIWS. By S. 
R Bottone. London : Guilbert Pit
man, 1904.  12mo, ; pp. 86; 40 illus
trations. Price, 60 cents. 

'l'hi" book iR t h e  l a l rst addition to the sericl' 
( 9475 ) H. H. C. asks : Will you ( )n electric " I t tl f,('il'l1 l i " (' subjP(' l s  f m m  t llP 

ldndly fl n RWf'1' me in 1 he NoteFl and tllH-'l'ieN (H'n of t ha t  \\' ('l l -k n o w n  f' X I )(�I'i llH'n t n l iR t ,  J\Tt,. 
('olumn of thp RCI I11N'I' I F IC A \I I'�It l C A 'i the ro1 ·  H. R. Bottone. I t  describf'N ( 11 ( '  p l"indp]PR and 
lowing Question : 1 find that when HlP street- methods of constl'llcting various �ol1 nd-l'E'pl'o
cal' tradi.::'; are connected with a direct line to ducing maehinps, and also gi vps practical di
the dynamo, a current of about twenty volts recti OilS for making a Simple and efllcient 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

October 25, 1904 
A N D  B A C H B B A R  I N O T H A T  0 A TB 
l See note at end of list about copies of these patents.] 

Acid a n d  making same, ureide of dialkyl-
acetiC, !i'ischer & Von Mering • • • • • • • • • •  773,251 Allvel' t ls ing device, L. L. M .  Salsbury . . . .  77:3 52H Ail', a.pparatus for the electrical treatment 

' 
uf, Mitch ell & Parks . . . . . . , . ,  . . . . . • •  7n,407 �\llo.,,"�,  malang, R. S. Anderson . . . . . . • .  773 450 

�\.nw lgulllatillg machine, G. C. Scott . . . . . .  773:26G 
Antiseptic attachment for telephone mouth-

pieces, G . . IiJ. Grimm . . . . . . . . . . . . . . . .  773,2�G 
Arclt ('UllSil' llctlOn, G. L. Junge . . . . . . . . . .  77;{ 1 40 
Arcofact?r, A. P. Stokes . . . . .  , . . . . . . . .  773:2�9 
AutomobIle frame, Ij'. W. Darns�edt . . . . 773,4,sU 
Automobile , throttle and steering lever, C. 

"-T. 1ip-yer . . . .  ' " � . .  � . . • . . . . . . . . . . . .  

Awning locking deVice, O. H .  Cloyd . . . . .  . 

Bag, H. S. l\Ioses . . . . . . . . . . . • . . . . . . . . . . . .  
Bake pan basting and roasting attachment, 

N. T. & R. B .  Benford . . . . . . . . . . . .  . .  

Baling press, M. .r. Foster . • . . . • . . . . . . . .  

Haling press, W. T. Hulscher . . . . . . . . .  . 

Baling press, J. W. & W. C. Lindsay . . . . . . 

Basin fixture and basin, wash, C. H. Moore. 
Basket, folding, W. Hizer . . . . . . . . . . . . . . .  . 

772,949 
773,311 
773,514 

772.�97 
772,92!l 
77:].:32[\ 
77:� , [) 1 0  
77:l,40H 
773,r,OO 
77�,G20 Ha8kE't making machine, A. Pohorzeleck . . . •  

Battery. See Electric battery. 
Beal'ing, shaft, E, R. Smith . . . . . . . . • • • • . .  77:� 2;�2 
Bed and lifter, in valid, L. O. Martin • • • • . .  772;948 
Bed h(�ating or cooling device, I. H. Finch-

u m  • •  . • . .  • . • • • • • • • • • • •  • • • • • • • • • • • • • • . . 773, 1:38 
Bpllstead, .\. Fif'l<1R . . " . . . . . . . . .  , . . . . . .  77:3,381 
Bedstead corner fastening, metallic, J. P. 

It�ulgham . . . . . . . . , . . . . . . . . . . . . . . . . . . . .  773,283 
Bedstead, foldable m etallic, C .  P. Brown . .  773,468 
Beet blocking machine, .E. J. young . . . . . . . . 773,178 

�:n ������.t ��n��y�::nW� ' R."S�·ith: : : : : :  ++�;��� 
Billiard cup, Bourget & Robert. . . . . . . . . .  77;�, 189 
Binder for leaves or sheets, adjustable, F. E. Robinson . . . . . . . . . . . . . . . . . . . . . . . . .  773,225 
Blanket attachment, JG. S .  Burwell . . . . . •  773, 1 9;� 
Block signal, electrical, H. Brooks . . . . . . . •  77;�,:�m) 
Block Rignal R,n:tl'!Jl, H. W. Houder . . . . . . . .  77a,040 
Blower and fire screen, combined, Bloom & 

Kreus . . . . . . . . . . . . . . . . . . . . . . 772, 9 1 8  
BlowpipE', E. II. Fosdick . . . . . . " . . .  , . .  773,20a 
Boats, ouoyancy regulating apparatus for 

submarine, f... Y. Spear . . . . • . . . . . . . • .  772,970 
Bobbin, J. G. Bierich . . . . . . . . . . . " . . . . . . .  773. 1 85 
Bolt pointing and threading machine, C. 

R. Moon . . . . . . . . . . . . . . . . .  . .  . .  . .  . . .  . . .  773.1')] 3 
Book, manifolding account, U. G. Daugh-

erty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77;_� , Ofi·l 
Boot or shoe polishing machine, R. S. Speer 773,4;{2 
Bottle, J. G. Swindell . . . . . . . . . . . . . . . . . . . .  77a,4:{5 
Bottle holder guard or protector, A. 

Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Bottle holding device, .J. Ii'. Christin . . . .  . 

Bottle, non�refillable, F. A. Heath . . . . . . .  . 

Bottle, non-refillable, W. Robinson . . . . .  ' . .  . 
Batt l p ,  non-refillable, C. Medley . . . . . . . .  . 

Bnttle stopper, F. Scheidt . . . . . . . . . . . . . .  . 

Box lid hol(ler, H. Ott . . . . . . . . . . . . . . .. . . .  . 

Box plate an(I attachment therefor, H. M c-
Cann. reissue . . . . . . . . . . . . . . . . . . . . . . .  . 

Box strap, O. Arendt . . . . . . . . . . . . . . . . . . .  . 

Bracket, O. B. Kaiser . . . . . . . . . . . . . . . . . . . . 
Brake, F. H. \Yh i te . . . . . . . . . . . . . . . . . . . . 
Brake beam, S. A. Crone . . . . . . . . . . . . . . .  . 

Brake mechanism, supplementary truck 
frame for, W. G. l\facIJaughlin . . . . . .  . 

Bridle bit, I-I. A. Sievert . . . . . . . . . . . . . . . . .  . 

Brush construction, C. Karpp . . . . . . . . . . . .  . 

Buckle, backband, J. B. Smith . . . . . . . . . .  . 
Building block, l\f. B rothers . . . . . . . . . . . . .  . 
Building block and wall, O. Gelhaar . . . . .  . 
Building construction, A. Menczarski . . .  . 

Building ('f)tl�tnlf'1ion, E. l\lay . . . . . . . . .  . 

Button backi ng;, display, D. Pudlin . . . . .  . 

Cabinet, G. \Yllzi:J vi k . . . . . . . . . . . . . . . . . . .  . 

C:l h i ll C' t ,  picturp, C. Wogenstahl . . . . . . . .  . 

CabinC't ,,·ork, knockdown sectional, J. F. 
Priesmeyer . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Cablp\ya.\·, T. S. l\1iller . . . . . . . . . . . . . . . .  . 

Calculating mat-h inl ' ,  C. H u m a nn . .  
Calculating machine, W. ILl hiC'h, et a l .  . . . 

Calculator, loga l"i tb:c:J i(' , E. A. Sperry . . . . .  . 

CamE'l'u pnlarging utl al'hmpnt. A. L. Swartz. 
CUllll'l'H . P;l llol':l lnir · .  L. J. Smith . . . . . . . . .  . 

Can. See Milk can. 

1 2.2RO 
7n,27t 
773,2()7 
772,988 
773,00:\ 

772.n I(i 
778. 42!1 
773,014 
77:).2:;;; 
77:;,244 
773. 4\1:; 
773, 2 1 5  
773,404 
773,41!l 
772,9R2 
772,992 

77:;,161 
77:l,285 
772,n;m 
77:�, I n[)  
77:;,2:15 
772, fl76 
773,:J48 

( 'a ndy pulling mal"llilw, J. H .  Volkmann . .  772,981 1..::11' brakf', A. Bl'OWll . . . . . . . . . . . . . . . . . . . .  77:t 1 00 
Car coupling, S. Morris . . . . . . . . . . . . . . .  . 
Car coupling-, W. \\'rig-lll . . . . . . . . . . . . . . . .  . 

Car coupling, L. Bottenstein . . . . . . . . . . .  . 
Car door operating gear·, coal or' coke, W. 

77;), l ;-);� 
77:l. 447 
773,466 

Ii' . Kiese1, Jr., reisRue . . . . . . . . . . . . . .  1 2, 27n 
Car fender, street, E. H .  Schulze . . • . . . . .  772, !)(-j� 
Car, freight, S . •  T. Cottman . . . . . . . . . . . . . .  77;�, 1 2(j 
Car platform operating device, J. J. Cott;ing-

hanl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77:l,(1(12 
Car, railway, II. J. Bayard . . . . . . . . . . . . . .  77:�,27:� 
Car, railway, J. H. Bruce . . . . . . . . . . . . . .  7T�,47() 
Car, Htoek. A .  Stucki . . . . . . . . . . . . . . . . . . . .  772,n7 � 
Carbon analysis, G. O. Seward . . . . . . . . . . .  77�,fi2n 
Carbul'eter, C. R. ::-;w i t h  • . • • • . • • • . • . • • . •  77::,2::1 
CarbUl'('«'l", C .  W. Hinman . , . . . .  , . .  , . . . .  77:l,:\22 en rblll'(,j pr for hydrocarbon engines, B. 

Vaurs . . . . .  . . . . . .  . .  . . . . .  . . .  . 772,!J70 
Caronsel, portable s t reet or road, MacDon-

ald & V('ale . . . . . . . . . . . . .  , . . . . . . . . .  ZZ:: ,21)2 
Carpf't laying tool, F. D. Sicklc's . . . . . . . . . .  j i .),4LIj 
Carpet rag looper, C .  F. Clos e . . . . . . . . . .  77;� , 0( ) 1 
Carpet stretchel', J. n. Lynch . . . . . . . . . . . .  772,945 
CarrH't stl'f'tcb{�r, H. V nheul . . . . . . . . . . .  772,980 
Cartridge belt, woven, W. C. li'ishl�r . . . .  77:3,066 
Ca�h register, T. Caruf'Y . . . . . .  77:�,0;:;1 
Cash register, T. Carroll . . . . . . . . 77;�,(J;)2 to 77:�,054 
Cash regist(,I', J.  P. Clr-ul . . . . . .  77::,058 t o  773,060 
Cash l'('gif!t<'l", G. R GrE'cn . . . . . . . . . . . . • •  77:�,071 
Cash rpgis ter , .T. I.J. Grobet . . . . . . . . . . . •  773,073 
Cash l'P'gistf'r, C. Lanrick . . .  , . . . . . .  773,081 
CaRh reg'ster, W. H .  Muzzy . . . . . .  773,090, 773,091 
Cash regiRter, F. J. Nntting 77a, 0!J4 
CaRh regislI ' I·, F. C. Osborn . . . . . . . . . . . . . •  77:3,OnO 
Cash register, J. W. Spe . . . . . . . . . . . . . . . . 773,102 
Cash registf'T', .T. A .  WC'I'np!' . . . . . . . . . . . . 77:�,] OS 
(1n�h l'P g- i J t l'r, II. B. \Vh i t ('homw . . . . . . .  773,109 
GaRh rl'gistC'l', Baker & Wolf . . , . .  77� , ] 1 5  
CaRh regiRtf'I', Bockhoff & V o n  Pei ll . . . . . .  77�,116 
('1\I.,h J'c'g ist f'l· . . \. Pf,lff . . . . . . . . . . . . . . . . . .  773,158 
f1ash l'f'g i R tr'!', vV .  Fl. Mm;x.v . . . . . . . . . . . . 77a,ll15 Cash n'gj� r(,l' In('ldllg· m{'chanislll, \Y. II. 

C � �  . . . . .  , . . . . .  n�OO6 C:u;;h regisb'r printing Dwd),tl1 i:O;ll l ,  'V. II. 
Clark . .  . . .  . .  77:�, 05[i 

Cattle guard, W. DoolPr . . . . .  77:l.:17il 
\�ment block molding machilll', Z, Fieldl'l' . .  77;�, 1::7 

(\mtrifngal nltu'hille, T. S. Pat t<�rRon . . . . . ""
7

' -
7

' ·
3
, i

.
'
4
2 ��! 

Centrifug-al mnehilH" _' L J. I£riC'Rs nll . . . . . . .  ('I ;J  
Chain makiug' machill(', :.1 ;] ]"1 i l l  & Trott . . . . 77:-::, 21 2  
Chair, F . •  r. IInlliR . . . . . . . . . . , . . . . . . . . .  77:�,2[)'-) 
(:heck ('01 1 1  l'ol1(·cl � lppH\'atI1S, F. H. 'j'o\\, j . sPlld 772,1177 
Checkn'in hool.;:. \V, II. COlli I ( '  . . . . . . . . . . . . 77:::. 1 4 1  
CheeRe ('ntt"]', M .  \\". :\1 ir:w\( ' . . . . . . . . . . . .  773,087 
CigtlJ' l i ,g ll tpl". c l t · t ' t r i ( ' ,  \Y. Itor'll(' . . . . . . . . .  772,nn;� 
( '  i,�'H I"('t I ( ' pn j ) l ' I ·  hookH, app,l ru i'lls for uwl,;-

i nt:: . •  T. ( '. nnwkLif'lJ . . . . . . . . .  77:1,t,'; t 
CiK:lI'('ttp tuIII'S, I1L1 11l1fl.l d ul'e of pasted, A .  

Benoit ct a l .  . . . . . . . . . . . . . . . . . . . . . . . . . .  773,3G7 
Ctreuit breaker, A ,  F. (,lH'istma� . . . . . . . . .  773, 11!) 

C ir('�l'�;ri �Pl�:�:el: ' . . .  r.o,ta.r: . . .  1�1 :'�'�·�1 �'�-: . 77\, 1 2�: 773, 12�� 
Cfl'CllEt operating uevice, C. 1'. Hopewell • •  773,323 
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Astounding and 
Marvelous Offer 

One Thous'Ind Sets Standard 
Bible Study Books 

At One-Quarter Former Price 
I lnIll1t 1111""lllIlIllln 

LO W };�T PRICE!" in tlte W O ltl,D 
The OV]J01'tUl1itY of R IJife Thne 

Evet'Y Booh, OIlUl'Rntecd to be l'e-l'fect 

.FORDnm P lnCE, • $44.50 
NOW O S I,Y, 1 1 .110 

�A V I N " ,  • $13.50 

EVCI'Y "lIIHla:r�!iI(· h o o l .  IJlllitOI'. '1'(,:1('111.'" H llrl Uthic Stu .. d('nt. ",hullid �('(' I I I'(� OiiIC of t-h(��I(' ma&rulliccnt 
�talllhll'll B i h l t· Jh'f'(,I'('JI('C Lih" H!'jt'foI 

Cash Prices 
C�nplote set. 12 vol . .. !l'1 l.OO 

Cboice of 10 " lO.OO 
Choice of 8 "  8.�5 
Cboice of ti "  6.7;) 
Choiee (if 4. u 5.00 
Uti oice of 2 H 3.00 

Monthly Payment Prices 
Complete l:'i!t, 12 vo l:-l., �1:1.00 

Choke ot HI " 12.00 
Cboice of 8 ](1.0U 
Choice of ji  8.00 
Choice of .. (i.On 
Choice of 2 4.m 

Greatest Religious Book Offer Ever Made. 
Twelve Volumes Standard Works Only $11 
Every Vol u m e  Strongly and Handsomely Bound i n  Cloth 
Average Size of Vol umes, 9% x 6% x 1� Inches 

Ordering 
O n  the LlloM.hly 

Paym ent Plan we 
r e q u i re R,n ad

vance of $.2 . 11 0  
with order, a n d  
p r o m i s e to I"' Y $1 .00 
Inonthly until PH,XIIH�lIt is 
completed. H 0 0 1< � 101'. 
"'arded at once by fl'f'hrht 
or express On )��cejHt 01 
c a s h  p l' i c e  or t h e  fi rst. 
installment of $2.1111. ( : n �. 
tOlners pay ere i u: h t or 
ex p re s s  charg��. (�n8-
taUlel'S at rell1oH' ]10] Ills 
or in fOl"eia-n ('011 lit rien 
desiring liS to In'I�JlH Y  "'ill 
need to send :):0 (�ents 
pc)' vo l u m e to ('OVt_�" eost 
of 110stage OJ' "xl)J·e�s. 
�afe d e J i v e l' Y  gu aran. 
teed to any fil t a t i o n  i n  
t h e  couutry o r  t o  l,ny 

mail pOint in the world 

J A MIESON, FAUSS}�T & BROWN'''' HIBLE eOllUUEN 'l'ARY (2 vol�,) 

��o:;�b in) �,a}���(�t����:) �rill��i����,I '� ��l�'" ; AR
��;ll�le:!' (����l:'��:I�'ta�Y���i�i��I;�I�) �:,��:�r� o�� il �/:���J�� I·� on the 01(1 and l\ew Teslaulents, ] ,:11:10 pagell. Fonner Inlee, $9.00. The body of the work ('.cn:,iist� of nOl{$ t.h:\t 

al� cOlld�e, l.,arnell, free !1'()1ll verbh�l� and easi ly underst.ood. that elucidate ami nplain d.fficult passage); ot f-\cri,lt-tu'e. or whose ilHport l� flot l'ead il y a
�

l'l'ehpnded. F"y in advance of thp older work/'; n(\w in use, if, is aiso l.he 
�bi;J�fa��i��, �\lg!f:::;I�ee;�:

I
,
;I} scien ;.Uk. .1:<\', .1, H ,  \,incent., Hil'hop /'\.1 , K Chnreh ; " It- rleSI'I'\'PS a III are on th(> 

CR ITICAL A I\ ]) EXPO�ITOltY BIBLE CYCLOI'.illDIA 
B y  Re\·. A .  R ,  Fausset., A.M.} jl'lnt anthor o f  lhe .1:unie8oH, Fltul>l!�t & Brown Bihl" C!;lI)lIuentar�' . 'Hill three
{'oiumn pages, non iihlstnltioll�. Ih'gubl' p" ice, $5.0(1. This grf�at wnri;. if' the rt!sll l �  ()f 8enlll year!! of It\bor Lv the aut hOI', eOlltllllJS three thow,and �even hundred artide�, and preM�llts a eOl1lpleteness, ('Ol]cist!l1e£� alit! thorollghoes� 
!iuch as to lllld,e It a pel'f\:d Bible Cyclopaedia. It. sets forth hriefly and sug�estiv�ly tholle rlot"lrinal and �xlll!:ri
l I \ental truths whi,-h m'e contained ill the WnUl"1l Word i I�\:!lf, The tale Hey. Dr. T. De '''itt 'J'�" l ' l\g-e : , . It iJIii in advance of all batiks in that lille-lmi�l ue, learned, al'l'UrRte ann \'nlnahle." 

TilE COJIPLETE WOItK� O F  FLA VJ(J �  JOl'lEl'HUl'l 'Ihe celebl'ated ;r{'\\'is!1 J-lhst.oriau ,  translated from �h.e Origin�1 Greek h:)" \"HUm]] \A.'histon , A.!\L 1 ,OS6 r�. 
�J:���; ���{�\l,I�����1 li�T J el�:��:�: V!�c�h�4 ���la�l� ;th�i!or

e
�ls:����:Ll�:;:�;'::'� ni�i J!����(�'h�;��, �j��:;I\�'�!�Jl:�t:��� .hmes the JUSf" and the Sa(�l'ilice ot Isallc. 

'LLU8TRA'l'ED HISTOR Y OF' THE BIBLE 
Bv Rev . •  John Kitto, D,D" F,S.A. It {:ontain:-l -; of:, double·('oIUllin pllges, 210 engTavings. Former prlce,. Jl;4.,1jO. "Kn 11ll1darn 
�;j��:��,l;lL!_��� c���rl�����I���r:,;al�it)\� t

���;��\� t���n I, '�:�I:�II � f��\ti��" Pth�s o::�at��lli�c�rn: �:����e �i��prvfi�l��l:��[:i��'l t1:17rl'

1 �;,�'���,t���,: ��id 
aboll ndmg iu striking pictorial i l i llstrations, it. :;hollfrl h,we a rlace m en'r), home. (he!' 1 1 1 (1,000 (:opie.'l (If this popular work. 
haye heen sold . • 

EDEUSHEIll'I'S L I FE A N I)  TIMES O F  JESUS THE lUESSI A H  (2 voi@,J 
The Anthori..:ed AnlP-rktm Edition. By A l fred Edel-shehll i\f 1\ ,  Oxon D D Lectun'r IJxtOTrl Ullil'ersity. Former lwiee, *6,00, 
ROYlll 8vo, 1,524 pagt's, h:l.l1dsom�I�· bound llJ s.ilk dot.h .

' Gi�'e� a fnll
'
�cl:�nl;t, (If t.he society bfe au(] dp· ... elopmen t, intellectual 

���p�il��k��' t�� l��k�ihf�to�c�ll'l�oem��e�t:�;n��l �lhed fl�lirC�:8���I�. f�r����f,�J�;: S:h��rT:;
:
I��f111:I'������"��;�(\� :of"t: i�e

l��i�f,.!� 
refreshin�to rE'ad a life of the Saviour which is critical in the best :tnd tfllest sense of the word, a\1d IS hlhfie:>.1 Rt the �lIne lime,1, 

CONCISE C Y C LOP .ill DIA OF R EI,JGIOU" K N O WLEDGE 
!l�:���val�fBt��I�(rn�iS�:�o?:��,�O�';��iCDI�:;���t,OI'�;�, p�;�;,r��l:li�:i�I�IV� f;ll;�';:':��!'t!, nR!ir�;i�I�'p��e��:;t'���' 1j��'hem���t��s\)'�ft�/

l
1�I������ 

prlA'e this w()rk will prove a sllrprisinsr "torehollse rJf inforlIlation l " '�arrlin)::" Chnl"l'h H!story. Ribl e f-hstrJry, B'lblll Names, Places, 
Cu�tOtnS, Dof'tril]es, Creeds, Denominations, the Early Chllreb, th� ":ton: (]f the Reforl1 l'1l.inn , tN' yariCllIs Ymnq,"!;' People'" !'-o· riel,ies, Theolo!!'ians, Schohll's, CathedraLs. Churrhes, ete', ChrisfilU1 Ell!'leR"'or \Vorlrlt Host()n : .' l-\nowll'rI.:::;e is here :\\'Ili hble for 
whwh Ilmny Mve llOt known just when" to tur n , "  

SlUITH'S DJt:TIONARY O V  T H E  B I B LE 
Erlitetl hy \ViUh,ll �mi1.h, LL.O" Chssie ,I Examiner of UnjYersity of J,onrlnl1, Tt fOl'luerly sold fnr i!4,50. Cnnb in s l ,(l!.!.l lar�e 
oet:wt} pag:es 1ilWly llI ustraterl, An illdit.pen�ahle :o.iri to mil llsrers. te!ldlel·s. families, St!nrl-qy �whlml s\ljlerirll,endeT't� :mil Blhle Tearler;; I:"enemlly. This is, Ilfldmlhtefl1y. the hestwoI·k (If iL� kind in the Ena:lish t�nglIRlfe. 

THE LIFE AND EPI8'l'LES OF ST. PAUL Hyt  he [i.ev. W • •  1. C()tJeyherm�, M ,A., of Cambriri�e, �nri .T. S. Howson, n. D., o f  Lh-errool. Funnetly s(]ld for  $4.r.u, Conlains 
1.014 lal've ndavo pa�es, many fine ili Lll>trations, m!lps, chal·ts, etc. There is no work th"t wilt eOl11pan: with thi� ill j!"iduA" :I lifelil\p pietllTt' of t,he :;re.at aposUe :l1�d the \\'01"1, which he tiirl, 

en lJDll,N'S COlUPLETl; CIIN CORDA NCE Hy Ale )\�lIlder Cnllfen, :\l.A. )i'Ol'l11el·Jll·iee., $1 .50. COlltains 756 large octavo pages, clendy printed a1)d halll'lRollll!ly :md f<tl'onl!fy hnnnd ill datil. �(�l'ipture is the best mt.erpreter of Scripture, And next to the Bible no ,:ollllue j� of g-I't'ater \-al i,e t o t.he Rih le 
stnrl�nt than Crurlen's C(lnCorrlaflc� , 

THREE TIlOU .. AND SELECTED QUOTATIONS 
By ,Jos.iilh Gilbert. Introriuctioll by Chas. S. Robin!>on. D D. 0:-':] p��e8 Fnrnler pricp, $2,nn. R111"ning' worth"; or I .dl l it.ul, writt'rsfromtoe l1(er!W.lre of all age!'!, with cnmplete index f)f :lnthor,� ann Rubje1'ts. llnctenomin!1t.irmal anrl e,·an��lira! . Prpac:hel"s, 
'l'eaf:hel'S and lHble St}Hle�te wiJl l;te charmerl with t.hese hl'ig-hl I!tter'<tnce,�, whwh dflady :Inn f()rdhfy f'Xrrf,!;s or aprty I'Wlll(> 
ndiginlls 1T\It.h. 

Take Notice ! :'a m� ���u8�o�l!r.DJe�I!�t���\�;\��el!!��:�tli!����r;rx·���1��8�������� ����:g:;���, ous offer is limited, and money will be ret.urned if tf,e books are pxl1austed ard we cannot fi] I yOlll' order. As to our I'C�Jl - ll1Si., bility, we refer to any commercial agency_ E�tab1ished 186ft l\lention the Sdent.(fic A'1nc1'ican when yon order, 

T H E  S .  S .  S C R A N T O N  C O . ,  Publishers, B A R  T F O R D, C O N N_ 
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" Sf " Foot and 
ar Power Screw Cutting AU�!rtc Lathes 

Send for Catalogue B. 

$ENECA FALLS MFG. CO. 
o"j Water Street, 

Seneca Falls, N. Y � U. S. A. 

Clasp, F. N. Ashworth . . . . . . . . . . . . . . . • . . • .  
Clock, geographical, J. J. St. Ledger • • . • •  
Clothes clamp, A. Anderson . . . . . . . . . . . . .  . 
Clutch, friction, C. H. Nystrom . . . . . . . . . .  . 
Clutch, friction, A. P. Brown . . . . . . . • . . . .  
Clutch, union nipple, G. H. Benton . . . . .  . 
Coal or other material, apparatus for trans-

772,913 
773,238 
773,449 
773,:l:�6 
77�,370 
773,462 

ferring, J. Campbell . . . . . . . . . . . . . . . . 773,194 
Coal storage pl',nt, A. M. Acklin . . . . . . . . . .  772,911 
Coal storage plant, W. J. Patterson . 772,956, 772,957 
Coaster and brake device, A. P. Morrow . . .  773,333 
Cock and safety valve, combined angle, F. 

B. Morrison . . . . . . . . . . . . . . . . . . . . . . . . . .  772,953 
Cock for pressure brake systems, angle, 

F. B. l\lorrison . . . . . . . . . . . . . . . . . . . . . .  . 
Coin controlled mechanism, H. Meyer . . . .  . 
Collapsible chair, W. F. C. Weidenbaum . .  
Computer and printer, W. H. Clark . . . . .  . 
Concrete block molding machine, '1'. Pod-

772,952 
773,405 
773,308 
773,051 

more . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  773,099 
COIl('I'('h� mixing machine, R. H. L. Cooper 773,375 

I Concrete steel construction. P. Kuhn . . . . .  773,327 

Foot and Power �r�,ds���is��n{{�:r]flr�r�ls
a
��: g��d�(

�
t
��n;a!�ha��t �te���v;� 1'i;1�i�y ' : : : : :  ++§:��5 S H�; ?A RD LA'rHE co •. 133 vV. 2d St . .  Cincinnati, O. Conve-yer, Mackellar & Mackenzie . . . . . . . . . .  773,210 

r �\��1 �lr\§'.�M ®�©���@j 
'�OledO Ohio,U.SA 

L
rfJ lr. .  CO. 

e V Wean Iron WorKS 
------------_._-

Conveyer, lVl. T. Asb . . . . . . . . . . . . . . . . . . . .  77 :), -1-:32 
Cotton chopper, H. rI'. Anderson . . . . . . . . . .  773,364 
Cotion picking or harvesting macbirw, J. 

W. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  773,357 
Cotton wP('vil destroyer, L. A. Stephens . . . 77:3,433 
Crusber. See Rock crusber. 
Cultivator attachment, W. P. Allgood . . . .  772,995 
Curb protector, .J. B. Ansley . . . . . . . . . . . . .  773,451 
Curr('nt generators, regulating apparatus for 

constant, M. LeblanC . . . . . . . . . . . . . . . .  773,399 
Current motor, alternating, M. Milch . . . . . 772, 950 
Curtain securing device, H. D. Roe . . . . . . . 773,264 
Cut-off, pipe, G. W. Howell . . . . . . . . . . . . . .  772,939 
Dental preparation for cappiug pulps, A. 

L. Bower, reissue . . . . . . . . . . . . . . . . . . .  1 2,277 

TAKE T H E  NICKJ>L P L A TE ItOAD FOR Derailment guard, E. MuelleJ' . . . . . . . . . . . . 773,409 

rl� HE �T. L O UIS FAIR. Despatch box for overhead lines, electric, 

Lowest Rates and many unusual privileges. Special 
$b.OO rate on certain dates. Full informatiOn on appli-
�9it��i���.��u1iif�t

�. ¥.,�r EA.�:�icc��roe�:,lt��1�: 385 Broadway� New Yurko 

MAXI M U M  PO W E R-M I N I M U M  COST If you use a pump for 

g�
e
{ r �a[�u �i�Sbi!���Ps mash, tanner's Ii q uor. 

cottollseed oil or 11 uIds, 
hot OT cold. thick or thin 
you want to get the TABER ROTARY P U M P  

which does the most work at 
the least expense. Simply 
constructed. Can be run at any desired speed. Perfect

ly durable. All parts are interchangeable. Needs 110 
skilled workman. Decects guaranteed. Oata�ogue free. 
TABER PUMP CO. , 32 Wells St •• Buffa lo. N. Y . ,  U. S A. 

EveryMechanic 
Should Own It. 
-;a11J�� a�d t3i������7he�¥�to-date. 

Sent by mail for 25 cents. 
MONTGOMERY & (JO., 105 Fulton St., New York City. 

Wlllls, Oil and Gas Wells drilled 
by Contract t.o any depth from50 
to 3000 feet.,)We also manufac
ture and fUl'llish everytbing re
quired to d.i11 aJld comptete same. Portable Horse Powel 
�a<1"b���nn� l�be

t:)I'tPofii!�f. 
Write us stating exactly what 
ig required and send for illus
trated catalogue. Address !* 

.· c.::.-c;c.-::.._::-c;�c.:-=:_-:';--.O:::.:_::- AND SUPPLY (,,J, llonK. TL 80 A_ 
If you want th e best C H UCKS, buy Westcott's 

Little Giant Double Grip 
'"" ""' ..... ,,- Drill Cb1wk:s. Little Giant 

Drill Chucks 
lmproved, 
Oneida Dri l l  
Chucks. Cut-

it ting-oft 
Chucks,Scroll 
Combination 

Latl:ie Chucks, Geared 
O lmhination Latbe Chucks. Plain Universal Lathe 
(aV;;��o��d(fl;��ktc��:bO;{�@!�' N���,

b
tr. S. A .  

Ask for catalogue in E1l(J/'Uih, French. Spanish or German. FIRST PRIZK AT COLfTMBIAN EXPOSITION, 1893. 

W AT E R !s���P
m��� Ap��!f:ar�� 

pense The WIndmill and gasoline engine are costl v to install and run. Niagara H vdraulic RaIn will work COfl
t inuously whereverthere is a running 
stream. Notbin� to blow down, blow 

up, or require attention. Requires less head of water to operate than 
any other ram. Never needs re� 
pairs. Catalogne free. 

Niagara Hydraulic Engine Co., 
CHEilTER, P A. 

R. T. Piscicelli . . . . . . . . . . . . . . . . . . . . .  . 
Dish washer, J. J. Miller . . . . . . . . . . . . . . .  . 
Display device, C. E. Wilton . . . . . . . . . . .  . 
Display stand, C. E. Wilton . . . . . . . . . . . .  . 
Displaying device, curtain, E. D. Valliant . 
DistilUng and evaporating appal'utus, W. II. 

77:1.41G 77:1. 0H�, 
773,242 
77:1,2'\1 
772,978 

Gesner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  773,139 
Door, automatic sliding. 1,-'. Dentler . . . . . .  77;) , 1 2 S  
D o o r  closing fixture, sliding, L .  C. Norton. 77:3, 4 1 :) 
Door fitting device, M. W. Washington . . .  773,176 
Door opening and closing device, J. IP. Con-

nell . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 773,531 
Door, sliding, 1+". Dentler . . . . . . . . . . . . . . . . .  773,127 
Double bell supply, W. J. Kohler . . . . . . . . .  773, 0 1 8  
Draft and buffing rigging, R. D. Gallag'her, 

Jr. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . • . . .  773.387 
Draft gear, friction, C . •  r. O ' Neill . . . . . . . .  773,155 
Drawers and petticoat, combined, M. M. 

Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dredger, R. A. Perry . . . . . . . . . . . . . . . . . . . .  . Drying apparatus, II. Hencke . . . . . . . . . . .  . 
Dye and making same, yellow sulfur, 

773. 1 1 7  
77:1.:3:17 
773 .:mil 

Schmidt & Rhodius . . . . . . . .  . . . . . . . .  77:1.340 
Dyes, making lakes from sulfur, R. Gley . .  772,931 
Dyeing undt'r pressure, apparatus for, Ii. 

Detre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  773,378 Dynamo, I. Deutsch . . . . . . . . . . . . . . . . . . . . .  77:3. 1 29 
Dynamos, regulating constant currenl, M .  

Leblanc . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Easel support, H. L. Wilson . . . . . . . . . . . . .  . 
Electric battery, C. F. Mackf'v . . . .  . 
Electric circuit, G. A. Campbell . . . .  773,372, Elp('tl'ie circuit time cut-out, Ji]. F. CallE'll-

der . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Electric ligr.ts, current limiting switch for1 

773,400 
773 , 177 
77:1.n�1 
773,472 

772,923 

H. W. Brown . . . . . . . . . . . . . . . . . . . . . . .  772,921 
Electric motor, A. B. Holson, reissue. . . . .  1 2 , 281 
Electric motor system, A. F. Christmas, 

773,120, 
Electric switch, A. G. Bodine . . . . . . . . . . . . 
Electric switch, W. L. Bradshaw . . . . . . . .  . 
Electric switch, automatic, .T. I. Ayer . . .  . 
Electric time switch, B. Dllbinski . . . . . . .  . 
Electrical controller attachment, A. H. 

MatheWson . . . . . . . . . .  . . 
Electrical impulses, receiving, D. W. Troy . .  
Electrical testing aplJaratus, W. J. Kyle . .  
riJIectrode clamp, hattery, E. G. Dodge . . . .  
Elevator door operating mechanism, H. 

773,125 
773, 464 
773,467 
773 ,182 
773. 485 

7n.213 
773,171 
772,944 
773,249 

Bitner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  772.917 
Engine, .T. D. Ferry . . . . . . . . . . . . . . . . . . . . .  773,490 
Engine electric igniter, gas, R. & J. Cooper 77:3,062 
Engines, automatic regulating device for 

explosive or internal combustion, F. M. 
Ritf's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

]j}nsilage cuttel', M. W. Drew . . . . . . . . . . .  . 
Envdop, B. F. Mohler . . . . . . . . . . . . . . . . . . .  . 
Explosion motor, S. S. & �\. Lewis . . . . . .  . 
Eyp leting machine, P. R. Glass . . . . . . . . .  . 
Fabric. Sef' Pile fabric. 
Fahric stf'uming aIld pressing apparatns, E. 

77:1,3:10 77:L4R:� 
773,296 
77:{,()�) 
77:�,2()-1 

I.  Fletcher . . . . . . . . . . . . . . . . . . . . . . . . . . .  77:3,067 
Ij�are register oprrating device, Ohmer & 

Bridenhaugh . . . . . . . . . . . . . . . . . . . . . . . . . . 773,51 n 
Fastf'llel', J!J. N. Humphl'(�y . . . . . . . . . . . . . . .  77;�,502 
l,-'astening device, Z. R. Webb . . . . . . . . . . . .  772,984 
Fppel watp]' heater, B. Bkenberg . . . . . . . . . .  770,132 
Fence ma(·hil\{'. wirf', ,T. Imhlf'f . . . . . . . . . . . 7T�. 07() 
E-'en�e machine, wire, C. So Hpns)ey . . . . . .  77:� ,321 
]j'(m('(� Ilwking m a dliuC', ornamelltal, .r . l�. 

11redrick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ',' 11'ence post, A. Cottom . . . . . . . . . . . . . . . . . . . 
l1'f'nce post, .T. W. Shock . . . . . . . . . . . . . . . .  . 
I,-'ellce, win', re. Kearney . . . . . . . . . . . . . . . .  . 
Ii�t'rtilizf'r distributpl', D. B. Merrell . . . . .  . File, �'. C. Billings . . . . . . . . . . . . . . . . . . . . .  . 
File, vertical letter . •  T. R. Buckwalter . .  . 
Ij'iltpl', water, J. M. POl't pl' . . . . . . . . . . . . . .  . 
Filtering apparatus, H. R. Oassel . . . . . . . .  . 
]j'ire alarm l)ox, H. Smith . . . . . . . . . . . . . . .  . 
Fire escapt�, C. S. Canfield . . . . . . . . . . . . . .  . 
Fire escape, I-I. Vieregg . . . . . . . . . .  . 
Fire hose protector for tracks, F. W. 

773,491 
77;i,{)f):� 
77:1.298 
77:1.260 
773.3:12 
77:3,463 
773,275 
77:1, 1 00 
773, 47R 
773 , 1 65 
77:1.01l0 
77:1, :{iiri 

772,991 

Shaver's 
J " oy. 

Williams' Shaving Sticks. Shaving Tablets1 
Toilet Waters, Talcum Powder� Jersey Cream Toilet Soap, 

etc., sold everywhere 

Write for booklet .. How to Shave " 

THE J. B. WILLIAMS CO. GLASTONBURY. CONN. 

T H E  E U R E K A  C L I P  
'rhe most Hseiu? article eVPT invented rJ.��K'\ 

fnr the purpose. Indispensable to Lawyers, Editors, Studenls, Bank ers, Insul'
ance Companies and bUSiness men gen
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In buxes of 100 for 25c. 
To be had of all bot.lkseJIeTs, statIoners and nOMon dealers. or b v- mail Oll receipt 
of price. Sample card, bymail, freE'. Man
ufactured by (Jonsolidated �afety 
Pin Co., E\{)X 121. Bloomfield. N, J .  

SPRING HUB �?;cl��i,c�:I��ll1����I: 
Holds several V\Torld's RU'(lrds :Oor speed. 
Relieves and brtak,s jar belnw the axle, 
tberel:Jy saving at lea,st half the wtar on 
tire. Allso]nt"ly g-napntperl. 

Frank �('hmitz & �on� D60-564 Orleans St� - - CHICAGO, II,L. 

Induction (oils 
for X-RavApparatus and . 
Wireless - TeJeg-

I 
rapby. Special 
Jump ,",park 
Coil for A nto· 
mObiles and Gas 
Ena-ines. 

OLDSMOBILE 

Light Tonneau Car 
PRICE $950 

In the Light Car trials a t Hereford, 
England, in September, this car won 
the Medal for ease of manipulation 
and details of construction. 

Made to non=stop runs 
out of a possible 12 

Sendfor our .beok about Oldsmobiles 
Address  D e pt .  2 I  

OLDS MOTOR WORKS, Detroit. U. S. A. 
Member o£ the Association o f  Licensed 

Automobilt: Manufacturers 

MANUFACTUR.ER.S TAKE NOTICE I 

E. S. RITCHIE & SON"" 
Patent righ ts for sale, witb royalty. A larger saddle 

can be used. 'rerms very easy. nrook1ine� Mass. A . A . Kennedy, Overbrook, Montgomery Connty, Pa. 

TH E D I ESEL OI L ENG I NE 
is fully described and illustrated in SCIEN'l'IFIC AMERICAN SUPPLEMENT 1505 

PRICE. IO CENTS BY MAIL 
Order from your n ewsdealer or from 

MUNN COMPANY, 361 Broad'WaY', 

TIle Ideal Encyclopedia Jor your 
desk, ez'ther in Office or Home 

Ne'W Yorh 

Five-Volu nle Encyclopedia 
if accom panied by a five years 
A 

Free 
subscription ( $ 5 . 00) to THE COSMOPOLITAN. 

For $2.50 
and 

WE S E N D THE 
COSMOPOLIT AN 

FOR ONE YEAR 

The Encyclopedia 
Over Three Thousand Pages 

Th B M t Wittkovvski . . . . . . . . . . . . . . . . . . . . . . . . .  . e rennQ,. n 0 or Firearlll, W. 11. Beken . . . . . . . . . . . . . . . . . .  . � Fin'In'oof hox. W. VmHif'rman . . . . . . . . . . .  . 
Fireproof illuminating structure, F. L. O .  

773, 460 FIVE 77:�,2Hn !, HANDSOME VOLUMES 
I S  GUARANTEED 

al�ofl.·t.e:r�I�E�:1�1��nt�� 
at 800. and 18 H. P. at 9.iO.  Mo

, tors are used for automobile, 
marine and stationary purpOEles. 
They are sure and quick to run-

Wads\vorth . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
IQier, H. Spence . . . . . . . . . . . . . . . . . . . . . . . .  . 
Floor covPl'ings and vlastic walls anel cf'il

jng facings, manufacture of, G. R. 
Schmitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Iquid pressure motor, C. H. .A tkins . . . . . .  . 
11'orce feed luhrica tor, H. Winkenwerder . .  . 
Fork attachment, R'. J. Yearly . . . . . . . . . .  . 

77:1,174 ' 
77:1.28S 

BRENNAN MOTOR CO. - Syracuse, N. Y. Fruit gatherer'. F. D. Henrickson . . . . . . . .  . 

773,421 
773,365 
773,446 
773,270 
773,391 
773,293 
773,004 
773,145 
772, 993 
773,328 
773,148 
773,265 
773,21ll 
772,967 
773,1 67 
773,243 
77:1,:WO 
773,248 
773 , 150 
772,969 
773,206 
773, 022 
773,410 
773,200 
77:1 , 1 43 
77:l.026 
772,HDG 
77;5.;�SO 
773, 4:14 
773,527 
773, 005 
773.227 
773,414 
773,362 

Kerosene Oi l Engine 
Nothing b u l  Kerosene O i l l o  rUn it 

Simple, Sate and Efficient. Needs )jttle 
attention, is less likely to get out uf 

�ig:�, e��?n�s 
��ti�f:gt��e�E����I�i: 

cal and Easily Operated. 

Fruit picl{€r, J. B. Marshall . . . . . . . . . . . . .  . 
Fuel, artificial, J. M. Dennis . . . . . . . . . . . .  . 
Fumigator, B. K. Hollister . . . . . . . . . . . . . .  . 
Fumigator, pocket, F. E. Wolcott . . . . . . . .  . 
I,-'urnace, 11]. L,aDe . . . . . . . . . . . . . . . . . . . . . .  . 
Fur1lace cOIlstructioll, G. L. JUllge . . . . . .  . 
FUrnace grate, W. A. Ross . . . . . . . . . . . . . . •  
E'usc, L. W. l)ownes . . . . . . . . . . . . . . . . . . . •  
]j'use, safety, T�. L. :'jimons . . . . . . . . . • . . . • •  
Game apparatus. hall, F. }J. Spink . . . . . .  . 
Game apparatus or toy, H. B. Andrews . . . 

International Power Vehicle 
Stamford, Conn. 

Co. g!��g�P�!l:(:�a��H.�: iY.il��n Cr
'�gi�' . � : : : : : � : 

Crescent Machinery 
Quality and Price botb rigbt 

Band Saws, JOinters, Saw 
Tables, Band Saw 

Blades 

Catalogue tells the rest 

Garbage digf'ster, Kugler & Morrison . . . . .  
( ; annl::'lIt supporter, E. Snt'deker . . . .  . 
Gas engine, F. E. Hall . . . . . . . . . . . . . . . . . .  . 
Gas generator, acetylene, F. C. Loring . .  . 
Gas igniter, automatiC', H. B. McNulty . . .  . 
Gas machine, G. C. Diebl . . . . . . . . . . . . . . . . 
Gas producer, J. A. HerriC'k . . . . . . . . . . . . .  . 
Gas regulator, automatic, J. L. IHurphy . .  . 
Gate, R. W. Allsup . . . . . . . . . . . . . . . . . . . . .  . 
Gate, W. H. I,-'uqua . . . . . . . . . . . . . . . . . . . . .  . 
Gate, �l. II. Sterling . . . . . . . . . . . . . . . . . . .  . 
Gate, C. E. Sargent . . . . . . . . . . . . . . . . . . . . .  . 
Gear, changeable speed, R Dreses . . . . . .  . 
Gear, speed, W . •  T. Robinson . . . . . . . . . . . .  . 

Cl'es('ent llaehine Co., 230 Maln Street, Leetonia, 0., U. S. A. Gear, transmissio1l, A. E. Osborn . . . . . . . .  . 
Gearing, drive, A. Anderson . . . . . . . . . . . .  . 

BARKER MOTORS 
Rave more good points, fewer 
parts and require less attention in operation than any other. 

llunQh ••• V.I.ea. Splcialtiee. 

C. L. Barker, Norwalk, CL 

Glass artil'lp�, manufactnre of, F. L. O .  
Wadsworth . . . . . . . . . . . . . . . . . . . . . . . . . . .  773,307 

Glass bottles or the like, machine for the 
manufadure of, C. Leistner . . . . . . . . . .  773,509 

Glass plate or slab. F. L. O. Wadswol'th . . .  773,306 
Glass press, T. Coleman, Jr. . . . . . . . . . . . . .  773,247 
GlaRs sheet or tilp and ma king same, wire, 

F. L. O. Wadsworth . . . . . . . . . . . . . . . .  . .  
(ioVP]'llor, manlle ('llgi1le, A. I(err . . . . . . .  . 
(�l':lin shocking machine, W. RW"tsell . . . .  . 
Grass hook a nn lawn trimmer, H. B. Bar-

773,305 
77:1,07D 
77:l,M2 

den . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  773,454 
Grate bur, .T. W. Glover . . . . . . . . . . . . . . . . . . 773, 253 
Hammer, electric, A. F. Christmas . 773,12\f, 773.124 

Full 
Gold 

Cloth Bound 
Lettering 

Distinctly Printed In Plain Type 
A N ecessity for Every Office 
And Every H ome 

The One Comprehensive Encyclopedia in such form as to be kept on 
a desk ready Jor constant reference. 

No Business Man and No Home Should Be Without These Five Volumes, 

SOLD TO EVERY NEW OR OLD SUBSCRIBER TO THE COSMO-

POLIT AN MAGAZINE for $2 50, including one year's subscription to 

either THE COSMOPOLITAN or THE TWENTIETH CENTURY 
HOME. For $3.00 you can have the Encyclopedia and both THE TWEN

TIETH CENTURY HOME and THE COSMOPOLITAN for one year. 

THE FIVE VOLUMES OF THE ENCYCLOPEDIA ARE SENT RY EXPRESS. THR CHARGER CAN BE PAID 

BY THE RECEIVER. IF YOU WISH THEM BY MAIL, SEND 80 CENTS :FOR POSTAG E. 

Address : THE COSMOPOLITAN MAGAZINE 

IRVINGTON, NEW YORK 



NOVEMBER 5, i9b4· Scientific American. 

Now approaches the season of 
coughs and cOlds, of rheumatism 

and 'Pneulllonia, which number more 
victims than H plague, pestilence and 
famine." 

Against these evils there is no surer 
all-around safeguard than Jaeger Under
wearw Famous the world over for its 
curative as well as protective virtues. 

Recommended by Leadinc 
Physicians EVel'ywhere 

Booklets and Samples Free. 
DR. JAEGER'S So W. S. CO:S OWN STORHS ' 

! 306 Fifth Ave. New York : I 157 Bcoadwa 
Brooklyn : 504 Fulton sf. 

Boston : 230-232 lloylslon St. 
Phil",. : I5IO Chcstnut St. 

ChIcago : 82 State St. 

ANTl-CANCER , 
l�E�' [liS.PAT.AUG.I6.04. aCAR HOLDERS 

THE FIRSrTRULY 
SCIENTIfiC rlrE 
OFfERED TO 
THE WORLD 

GUARANTEE;. 
$1000.00 fOR EVIDENCE 

or A TONGUE BUI\NT BY 
PROPERLY SMOKING A 

PERFECT GENijNE ANn-cANC� 
ANY TOBACCO., 

ADDRESS. ANTrCANCER, J�O. DRAWER R .  .� 
. ,!ERSfX orY. tt;.I; 

'PtR£f COOLING CllAM8ER�.\ 8. RECEIVES SMOKE FROM\ A. DISCHARGES IT INTO C. DiffUSED THROUCHHOLES 1:.2:3\ SMOKE: COOLED BY AIR HOLE 4) 
'dOOKLET fROM At« DRUGGIn; 

Brighter 
than electricity or acetylene 

··cheaper than kerosene •• makes 
and burns its own gas. 

No GREASE,VIRT,SMOKE 01' OVOR. A safe.powerful.white.steady liBht 
•• durable and h andsome. Over 100 
styles-=every laUlp warranted. ACENTS WANTED EVERYWHERE. THE BEST LIGHT CO., 87 E.5th St., c .. tOJl.,o. Ownel'a of OrIginal Patenh. 

Hammock, R. C. Funke . . . . . . . . . . . . . . . . . .  773,317 
Hanger or suspension frame, W. L. E. 

Keuffel . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  773,017 
Harness bit attachment, R. Matthies • • • • • •  773,083 
Harvester, beet, J:!'. .hl. Dewey . . . . . • . . . . . •  773,279 
Hay loader, E. CQX • • • • • • • • • • • • • • • • • • • • • • •  773,278 
Hay press, J. H. Skinner • • . . • . . • • • • • • • • •  773,104 
Hay raking machine, K. P. Ketelsen • • • • •  773,208 
Heater. See II'eed water heater. 
Heating system, W. S. Johnson • . . • . • • • • •  773,078 
Hoe, W. Howze . . • . • . . • • . . . . • . • • . • • . • • • •  773,256 
Hoe or weeder, wheel, -S. Fuller • • • • • • • • • •  773,070 
Hoisting apparatus, A. E. Norris • • • • • • • • •  773,219 
Hoodwink, C. R. Lindenberg . . . . • . . . . . . . .  773,291 
Horn bag, H. Cohen . . . . . . . . . . . . . . . . . . . . . .  77;3,061 
Horn, telescopicl J. Sanderson • . . . • . . • . . .  773,H44 
Horse boot, Phillips & Way . . . . . . . . . . . . . . . 773,159 
Horse detacher, A. S. Irigoyen . . . . . . . . . . .  773,503 
Hose coupler, L. Stuefce • • • • • • • • • • • • • • • • • •  772,975 
Hot air register, C. H. !i"oster . . . . . . . . . . . 773,068 
Hot water beater, F. E. Stilwell . . . . . . . . . 772,972 
Hot water heater, C. C. Longard . • • • • • • • .  773,152 
Husker and shredder, A. E. Sheasley • • • • • •  773,530 
Hydrant, A. J. �'hompson . . . . . . . . . . . . . . . .  773,439 
Hydrocarbon burner, C. B. Ellmirt . . . . . .  '773,488 
Hydrocarbon v-apor burner, R. h'. Burgess . .  773,192 
Ice cream freezer, 1-1. Lohse . . . . . . . . . . . . . 773,512 
Igniter, electric, H. B. McNulty . . . . . . . . .  773,411 
Ignition material, R. E. A. Gans . . . . . . . . .  773.492 
Images by apertures, apparatus for pro-

ducing, W. C. Ewing . . . . . . . . . . • . . • . •  773,202 
Injector, air, 1'. H. Stamp . . . . . . . . . . . . . . .  773,23H 
Insulated rail joint. G. A. vV(->her . . . . . . . . .  772.nR5 
Journal adjusting device, W. B. DanieL . . .  773,377 
Keyboard machllles and instruments, ap-

paratus for mechanically operating, O. 
Wolters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 773,045 

Kneading maehine, dough, G. H. Euler . . .  773,380 
Knitting machine, C. F. Cole . . . . . . . • . . . . .  773,477 
Lacp holding device, M, Cohn . . . . . . . . . . . . 773,476 
Lacing hook, D. M. Carr . . . . . . . . . . . . . . . . .  773,373 
LaCing, invisible, A. R. Colton . . . . . . . • . . • .  772,926 
Lamp, Mulch & Wiederhold . . . . . . . . . . . . . . •  773,335 
Lamp, vapor generating, Low & Wilcox . . .  773,023 
Last or other shoe form, E. .J. Prindle . . .  773,521 Lat!w (llO Ilwtt'l' ga�(" N. D. Chard . . . . . . .  773,196 

��� ;g�in�n��"o��o(;. W.
g�ls:n �����. : : : : : :  m;t�g I Lea ther, lilllshing patent. B. B. Goldsmith . 772,mm 

Lens holder, lathe, W. F. Boast . . . • . . . . . .  773,188 
Level, spirit. M. Fullenlove . . . . . . . . . . . . . . 773,284 
Lever me'�hanism, L. S. Chadwick • • • • • • . •  773,474 
Lid suppfJrting device, L. B. Heep . . . . • . . • .  773,497 
Lifting jack, V. C. Bartlett . . . . . . . • . . . • . .  773,456 
Limb, artificial, J. R. Cunningham . • . . • .  773,199 
Lime distributer, J. H. & D. E. Kefauver . . 772,941 
Lime hydrating machine, J. Reaney, Jr . . . .  773,029 
Lime into powdered hydrated lime, convert-

ing quick, J. Reaney, Jr. . . . . . . . . . . . . .  773,030 
Linoleum, material for use as substitute for, 

Clausen & Heilmann . . . . . . . . . . . . . . . . .  773,276' 
Linotype machine, J. R. Rogers . . . . . . . . . . 773,34] 
Lithographic stones and making same, sub-

stitute for, Bower & Gauntlett . . . . . . .  773,368 
Lock, A. Grossbeck . . . . . . . . . . . . . . . . . . . . . . .  773,319 
Lock and latch fittings, C. J. Caley . . . . . . 773,471 
Log turner for low mills, E. E. Thomas . . . .  773.437 
Loom shuttle motion, W. F. Inntzing . . . . 773,396 
Loom shuttle motion, magnetic, H. S. Furm-

inger . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  773,010 
Lubricant conserver, L. E. Murphy . . . . . . 772,954 
Lubrication control for fluid pressure ap-

paratus, W. J. Richards . . . . . . . . . . . . . 773,523 
Lubricator, G. H. Annan . • . • • • . • • . . . . • . . •  773,181 
Lumber kiln, J. R. Ripley . . . . . . . . . . . . . . .  772,962 
Machine clamp, E. D. Tucker . . . . . . . . . . . .  773.172 
MagnetiC separator, J. W. Carnochan • • • •  773,246 
Mail box, M. Wickstrom . . . . . . . . . . . . . . . . .  773,110 
Manifolding, G. W. Donning . . . . • • . • . . • . .  773,482 
Manure spreader, Keene & Pharis . . . . . . . . .  773,505 
Martingah' • •  T. P. Kenny . . . . . . . . . . . . . . . . . . 77i-L015 
Match making machine. A. C. Rahe . . . . . . . 773,162 
I\fatch splint cutting and assembling ma-

chine, Hutchinson & Weston . . . . . . . . . .  77�,394 
Mattress stretcher, woven wire, G .  T. Pond 772,958 
Meat tenderer, G. R. Sackett . . . . . . . . . . . . .  772,964 
Medical battery, L. W. Pullen . . . . . . . . . . . . 772, lJ'-.)D 
Metal planing machine driving connection, 

A. W. Whitcomb . . . . . . . . . . . . . . . . . . . .  773,240 
Metal ware shaping apparatus, hollow, .T. 

Humphrey . . . . . . . . . . . . . . . . . . . . . . . . . . . •  

Metal wheels, manufacturing, C. Borg • • . .  

Milk bottle holder, A. E. Bennett • • . • • . • •  

Milk can, H. S. Reynolds . . . . . . • . . • . . • • • .  

Mill. See Windmill. 

772,940 
773,4\15 
773,366 
773, 163 

Millstone, C. P. Anderson . . • . • . • • • • • • • • • .  773,363 
Mining machine, Wood & Miller . . . . . . . . . . 773,310 
Molder'S flask turning device, Magee & 

Winchester . . . . . . . . . . . . . . . . . . . . . . . . . . . . 773,211 
Monkey wrench, L. H. Schepman . . . . • • . .  773,229 
Motors, cooling, J. T. Cappell . . . . . . . . . . . .  773,245 
Mower, lawn, C. L. Wilcox . . . . . . . . . • • . • • .  773,359 
Music leaf turner, F. von Holzhausen • • • .  773,075 
Musical instrument, P. A. Rasmussen • • . . .  773,028 
Nail, coated, W. S. Rogers . . . . . . . . . . . . . • .  773,524 
Nail coating apparatus, C. Waggoner • • . .  773,356 

FURNACES A R E Nail making machine, S. Beauregard . . . . .  772,916 E L E C T R I C  A L Nails, making coated, W. S. Rogers • • . . . .  773,525 1 
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a��\1:�ce-: }. F�:� : : : : : : : : : : : : :  m:�g� 1 07'1. Price 10 cents eaeD, by mail. Munn & Company, Nut, axle, S. R. Bailey • • • • • • • . • • • • • • • • • • •  773,453 
361 Broadway, .New Y ok City, and all newsdealers. Oil heating furnace, J. Beattie . . . . . . . . . . .  773,458 

C U R E S ECZ E M A  
I F you have eczema or any skin 

disease or k n o w  of anyone 
�:J��tt r:iirr:�� Yf�e��:i��� 
this wouderful treatment. indors
ed and endowed by the rulers of 
four nations and tells how you 
can be c u r e d .  No operation, 
medicine or pain. Gives photo
graphs of cured patients. We 
cured ('. I-I. Hanson. 44 So. Clark 

Oil plug for overcoming back pressure in 
lubricator oil pipes, suction, F. Tuma. 773,353 

Oil press, J. H. Hubbell . . . . . . . . . . . . . . . . . . 773,39� 011 receptacle sight, W. J. McFerran . . . . .  773 .151 
Oven, portable, C. H. Boeck . . . . . . . . . . . . . •  772,999 
Painting machine, W. G. Latimer . . . . . . . .  773,151 
Paper, apparatus for utilizing waste pro· 

duct from the manufacture of, W. N. 
Cornell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  

Paper basket, J. F. Donley . . . . . . . . . . . . . • .  

Paper box machine, C. W. Gay . . . . . . . . .  . 

Paper or the like embossing apparatus, 
T. Hawkins . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Paper rolls, apparatus for automaticallY 

773.479 
773.481 
773,318 

controlling the unwinding of, T. M. North 773,517 
Pen, fountain, F. C. Brown . . . . . . . . . . . . .  773,371 
Pencil sbarpener, R . . T. Ellis . . . . . . . . . . . . .  773,315 
Phonograph, C. C. Shigley . . . . . . . . . . . . . .  773,164 
Phonograph, P. E. Van V alkenburgh . . . . . . 773,304 
Phonograph reproducer apparatus, D. �'i'a���

a
�� D�' Jo�

n
Jl-��1hagf 

eczema. PROF. {\1IELS R. FINSEN Higham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  772,938 
Photograph on line�J and making same, Ful-

The Finsen Light Institute of America 
Suite D. 78 State Street, Chi cago. 

Medart Boat Building Materials 

A.W. FABER 
Manufilcl ory Estahlished 1 7 6 1 .  

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SI,ATl<JS, INKS, S'I'ATIONERS 
I;UBBER GOODS, RULERS. AR'I'ISTS' COLORS. 

ton & Gillard . . . . . . . . . . . . . . . . . . . . . . . .  773.384 
Photographic plate developing apparatus, E. 

R. Petrie . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Photometer, W. Hinman . • • . • . • • • • • . • • . . •  

Piano action, W. Kreter . . . . . . • . . • • . . • . . • . 

Pianoforte player, automatic, F. G. Webb, 

773 , ) 57 
77:J. H4 
773.0'19 

772,983, 773.044 
Piano pedal stool, F. L. Asay • • . • • . . . . . . .  773, 1 13 
Piano, self playing, II. Meyer . . . . . . . . . . . .  77:U06 
Piano tuner, A. Brambach, reissue • • . . . . .  1 2.278 
Pick, B. H. Laughhunn . . . . . • . • . . . . . . . . . .  77:l.507 
Pile fabric, woven, T. B. Dornan " . . . . . . . . .  j7�;, 1 :10 
Pipe coupling, flexible and expansible, J. C. 

Bayles . . . . . . . . . . . . . . . . . . . . . . . .  773,046, 77:1.0H 
Pipe flask hinge, S. Reichwein . . . . • . . . . . .  77:{,224 
Pipe joint, H. Stier . . . . . . . . . . . . . . . . . . . . . . 77:1. 106 
Pitchfork forming blank, Jensen & Eisbren-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  773.289 
Planting machine, seed. G. W. Green . . . . . 77a,205 
Plate holder, W. F. F'olmer . . . . . . . . . . . . . .  773,382 
Platen shifting mechanism, C . . T. Mohns . • .  773,217 
Plow attachment, Ie. & J. V. Smith . . . . . . 773,4:n 
Plow, double shovel gar(len, R. W. Hall . . .  772,934 
Plow shield, N. L. Hathorn . . . . . . . . . . . . . . 773,074 
Plunger elevator, Conner & Oschger . . . . . . 773,478 
Pneumatic despatcl:l apparatus, C. F. Stod-

dard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  772,973 
Pocketbook, bill or bank note, H. N. Hol-

sapple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  773.:mZ 
Pole holder, W. H. Fuqua . . . . . . . . . . . . . . . . 77:1.386 
Post base, metallic, W. P. Dunlap • • . • • . . .  772.02 
Post mold, O. L. Townsend . . . . • . . . . . . . . .  773.303 
Pouring device, W. W. Barton . . . . . . . • . • •  773.451 
Power transmission mechanism, C. Sintz • •  178 • .J:lO 
��:��: S�e�. 
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s: . . . . . . . . . . . . . . • • • .  773,441 

Printing machine, cylinder, E. Wesser . . . .  773,444 
Printing machinf' damping mechanism, ro-

tary, T. M. North . . . . . . . . . . . . . . . . . . . . 773,510 
Pr1inting machine, tapestry, Benham & 

Williamson . . . . . . . . . . . . . . . . . . . . . . . . . .  773,461 
Printing press, color. H. Fomm . . . . . . . . . . 773,009 
Propeller shafts, apparatus for renewing 

78 Reade Street, New York, N. Y. proP���i��e�� ����!r?' n'i�c��%'
s:·

f�r�6� ·G·. 
773,036 

GRAND PRIZE, Highest Award. PARIS. 1 900. ' l'ros�:��w '';I=cti; '0: '  iioik� ' : : : : : : : : : : : : : : :  m:� 

u. s. A. 
LIQUID PISTOL 

�WARREN'S� 
/Votlll'a/./Is,llhali Sand Sur/aced 

ROO FI N G eeltppl!W!lJ,ou;' finisbed �ra vel roof. Comes ready to lay in rolls of 108 

�f�,arci1:::1t�r a�';l�i���.sam-
Warren Chemical and Mfg. Co. 18  Battery PI" New York 

BACKUS 
GAS &. GASOLINE E N G I N E  

Simple, Economical, D u rable. 
Suitable for aU kinds of work. 

BACKUS WATER MOTOR, cheapest power known. 

Write for circular and prices. 
BACKUS WATER MOTOR CO., Newark, N.J " U.S.A. 

THE BERKEFELD FILTER 
The Standard of the World. 
'rhe only tllter removing typhoid 
and cholera baCilli from the 
water. '.rested and recommended 
by Bacteriologists all over the 

world. 'l'he greatest invention in the til .. 
ter technic ouring the last ten years. 
'.rhe tHter give8 water in smaiJ and large 
quantities according to the sizes. Easily 
c[eaned� filter cylinders sterilized by 
boiling in water. Send for circulars to 

BERKEFELD FILTER CO. 
4 Cedar Street. New York 

MARINE and STATIONARY 

M OTO RS 
2 and 4 CYCLE 

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

Launches in stock Send io)' Catalogue. 
P AI.JiER BRO:-1 •• 

Cos (;ob� Conn. 
New York Office. 34 W. 26th St. 

Send l)(Ie. for Silk, 25c. for Cotton1 SamplePair. 

over the civil ized world 
THE I MPROVED 

BOSTON 

GARTER 
I S  KNOWN and WORN 

Every Pair Warranted 

ALWAYS EASY 
Geo. Fl'olltCo.t Makers. Boston,Man., U. S. A. 

REFUSE All SUBSTITUTES 

MARINE ENGINES 
l, 2, 3 and 4 

Cyhnder 

Launches 
i7to50 feet 

Send for 
new cataloz . 

lJ.\l to 40tH. P. "=> 

GRAND RAPI1)S GAS ENGINE &0 YACn'!' co. G-ru-ll1 I:'nllid�, l\Uch. (:%)" S b P Be t  
� ." qua s ay He�s 

_ EaSier, need attention only part 01 I time. bring big prices. Raised in one 
f����S, !.�
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BOOK J�ET and learn this immensely rich home industry. 
PLYMOU'l'll ROCK SQ.UA.B Co., 289 Atlautic Ave., Boston, MaSs. 

U S E  GR INDSTONES P 
[f 80 we can' SUPPlY you. All sues moun.ed and u n m o u nted. always 
kept in stock. R�member, we make a 
specialtyof selecting stones i'or an spe
cial purposes. � Ask for catalogue. 
The CLEVELAND STONE CO. 

2d Floor. Wilshire, Cleveland. O. 

NO W REA D Y  

SCIENTIFIC AMERICAN 
R E F E R E N C E  B O O K  
1 2mo ; 5 1 6  pages ; illustrated ; 6 colored plates. Price $ 1 .50, postpaid 

Cj[ The result of the queries of three generations 
of readers and correspondents is crystallized in this 
book. which has been in course of preparation for 
months. It is indispensable to every family and 
business man. It deals with matters of interest to 
everybody. The book contains 5 0,000 facts, and 
is much more complete and more exhaustive than 
anything of the kind which has ever been attempted. 

The "Scientific 
American Ref
erence Boo  k" 
has been com
p i l e d  a f t e r  
gau g i n g  t h e  
known wants of 
thousands. I t 
has b e e  n r e-
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ton of Government reports alone. It is 
a book for everyday reference-more 
useful than an encyclopedia, because 
you will find what you want in an 
instant in a more condensed form. 
The chapter relating to patents, trade
marks and copyrignts is a thorough 
one and aims to give inventors proper 
legal aid. The chapter on manufac
tures deals with most interesting fig
ures, admirably presented for refer
ence. The chapter dealing with Me
chanical Movements contains nearly 
three hundred illustrations, and they 
are more reliable than those publishea 
in any other book-they are operative. 
Weights and measures occupy a con
siderable section of the bOOK, and are 
indispensable for purposes of refer
ence. Sixty years of experience alone 
have made it possible for the publish
ers of the Scientific American to pre
sent to the purchasers of this book a 
remarkable aggre gation of information. 
The very wide ran ge of topicscovered 
in the "Scientific American Reference 
Book" may be inferred by examining 
!Pie ��;� eoJitfg����\;'i;�����;1%�685 
copies. The readers of the Scientific 
American are requested to send in 
their orders promptly. Remit $1 .50. 
and the book will De promptly mailed. 
Send to-day. 

118 SCIENTIFIC AlIfERlC.A.N REFERENCE BoOK. 

REDUCED FACS I M I LE PAGE 118. 
MUNN & CO., Publishers 

Scientific American Office 
36 1 Broadway, New York City 
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A Free Trial Bottle of 

Hydrozone 
sent on receipt of lOC. to pay postage. 
Positively relieves and cures Oak or 
I vy Poisoning, Sun burn, Prickly Heat, 
Hives, and immediately takes the 
sting out of Mosquito Bites. A mar
velous remedy for burns, and will 
positively prevent blood poisoning 
from cuts or abrasions. 

Sold by leading druggists. 
None gen,I1ne without my signature. 

q�. � 
Dept. U, 63 Prince St., New York Spud Cor t'rf'A Rooklf"t on '"'Row to treat dl!!lea!!lf'!!I," contaiJlfng' hundreds Of testi. 

monials o:f "ToDder:ful cnres. 

l'l'otruc.:tor, C. L. Newton . . . . . . . . . . . . . . . . 773,262 
Pump, cf'ntrifugal, I. C. Williams • • • • • . • •  772,DHn 
Pnrnp, 1)( 1\\'('1", H. If", ]) \lnhnlli • • •  ' • • • • • • • • • •  77:�,2r'iO rump, rotary, I<J. W. I�vans • • • • • • • • • . • • . • •  773,316 
PmllV, �l(';�Ul Vat'U UlU, R. B. Jj]UWl'SOll • • • •  77;� , 1 ;;;;  
Pumpillg' �yst(,lH, oil, Ho llman & Hollings-

head . • .  ' • • . • • . • • . . • . • • . • • . • • • • • . • • • • • •  77:J,ti1) 1 PnJ1ching machilH', LHllh'lll-whlag'Pl' & Burne 773,32H 
Radium and alliP(l l'OltllIOUll(ls, eolltaillel' for, I W. K lev(,l'ett(' . . . . . . . . . . . . . . . . . . • . . . •  773,281 
Hail. ruck. g. A . :-llWl' 1',\' • • • • • • • • • • • • • • • • •  772,971 
Hailwa,r constl'uetioll, W. �retT('ll • • • • • • • • •  773,04� 
Itailway cl'os8ing, IL Thompson • • • • • • • • • •  773,300 
l{n i hYll,Y, ('}pf'tl'ie, '!'holHas & t;tone • • • • • • • •  773,43H 
Raihvay signal, A, J. Park . . . . . . . . . . . . . . .  77.':: ,098 
ltaihvtl,\' s i g-Il u l ,  ( ' 1 ('('1 !'ie, W. C. Lamllhil'r • •  77;�,080 
Railway signal, electrical, J. L. Dickey • • • •  713,065 l{uiJ \YiI,Y RlgmtlllJg' �y�tem, Ot w(,ll & Melvin 77:� , 4 1 f) 
Hailwuy spike lock, II. II. HUllt • • • • • • • • •  77::: , ] 47 
I{;lilwuy switch, II. Blanchard • • • • • • • • • • • •  772,9H8 
Railway 8wit('11, (�. N. ,"VrI g'lIt . . . . • . • • . . • •  773,a61 
I{.aih�·ay switch �hift('l', HiJ '( '( 'i,  .J. 'V. Ady, .fl' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . .  77:�,17U Railway tit', JlH'c l11ic, I I .  II. ARhlock . . . .  77R,114 
Railway t ip,  metallk, J. IiJ. Bitti koffer . .  77a,1B6 
Hp('('vi a('l(', Ilon-l'ptillalllt', Stel'ufr'ls & 

RpichclllJaeher . . . . . . . . . . . . . . . . . . . . . . . .  77;I,�;n 
Reciprocating' motor, (lonble actillg, A. A. 

Landon . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  77;;,2G1 
R('frig(�raiol', l�. S. IIcmmPllway . . . . . . • . . .  772,937 
Register ]'oll holder, autographic, A. 

Kntuth . . . . . . . . . . . _ . .  _ . . . . . . . . . . . . . . . 772,943 
H('la�·. T, �\. (';l :-;P�' . . • . . . .  773,195 
Roasting and sllleltillg furllacp, Cocken & l' lRll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  772,925 
Rock ('I'USl!('I', C. Wallace . . . . . . . . . . . . . . . . •  773,107 
Ro('k drill, '1'. E. Arlams . . . . . . . . . . . . . . . .  773 112 
R(?llil lg" mill t allite', 1'4. V, ITllht' l' . . . . . . . . . •  773:257 
Ho1:! !'," Rj('am i'llgillP, \Y 1<'. lpilwllg' n t h  . . .  773,40] 
Rowing machiJl(', l� . .  r.  Taylor . . . . . • . . • • • •  773,170 
�<I l t ,  I l la \ I l ! ).:.  1"1- ' ( ' ,  U. �"'<-t( II�(' • • . . . • • • • • • •  773,:�4;� 
Hash fa�tt'IH'l', window, Brewpl' & IIeavener 772,92() 
Saw, SaY'i'lllg' lllaehillP,  'V. W. Carter • • • • •  773, 118 
Saw Sll Hl'jH'l l il lg a t 1 H ('hllH'llt, band, IIarrold 

& \Yildp!'Rllll " . . . . . . . . . . . . . . . . . . . . . . .  773,495 
Scale dilll, complltillg, S. G. Fancher . . . • . •  773,135 
:--'( ' I'HjH'I', \Ylwel('<1, 1. H . .:\ ! d'- nig'h t . . . . . .  77;�,092 
�{'l'et'll plate fash'IIP]" T. L. l{PYllohh; • • . • 773 423 
Rel'f'w dl'ivPJ' scre\Y holding' attachmf.'ll t ,  II. ' 

V. Allam . . . . . . . . . . . . . . . . . . . . . . . . . . . .  772,912 
Scrubbing machine, revolving, "Y. J. Tan-

german , . . . . . . . . . . . . . . . . .  77:�,436 
Seal, notarial, B. I·::. \YillpeullY . . . . . . . • . .  772,HUlJ 
Sl'pd from cloVPl" s('('d, spparating buck and 

plantain, .f . P. B u rg('ss . . . . . . . . . . . . . •  772,922 
Separatiug' aIlpal'atus. Andpl'R(111 & 'rompkins 773,180 
Shade fixtul'l" K L. Skinner . . . . • . . . . . . . . • .  77:�,103 
Shaft, pxrmnding', lH, Power . • • • • . • • • • • . .  773,223 
Shaft, ;Yirldillg'. C. L. Haase, Jr • • • • • • . . • .  773,320 
Shillglf' f'lltt ' 1', 1\L Knapp • . . • • . • • • . • . . • . .  773,397 
ShOl' fastE'L1l' l ,  N, II. l'IIal'till . • • • . . • • . • . . . .  772,947 
�h()-i's, makillg, liJ . •  T. Prindle . . . . . . . . . . . .  773,522 
�h01�l�I ('�. 1)J�:�t�'\\ st an.(� . . S�l.S�:\�I.

d
.�l�S: . .  ���.I:
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�l.' 773,282 

I RIHn\' (·H �E'. K L. Rpkhle • . . . . . • • . . . . . . . . . .  772,961 
Sit-Ide hoIth-'I" g1ehmieiPl' & A u rand . . . . . .  773,131 

! ����af
a

�'��1 ('�; ,  I�:I����:\��, H'o;{(i�L: '&' 'i���iy : : :  ++g:��� iiiiiiii��::;;· 1  Signaling, J. Mille!' . . . . . . . . . . . . . . .  773,024, 773,025 
S ig'H a ling' apparatus, t'it'ctrical, Jllnken & 

Tl"edwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  773,326 
Signaling Plll'POSPS, apparatus, for utilizing 

Eams $25 to $50 
.II Day , 

Mr. Hall has prepared !'- ' 
series of special jr:struco 
Non books on thflse 8ub� 
1pets for our Individual 
Home Study Course in 
Systematizing. 
WHY NOT LEARN 

MR. H. L HALL, Factory Exrert 

to /'0 t bis work for yourself or for others? D etaIled 
informatwn may be had for the a::sking, 
INTERNATIONAL ACCOUNTANTS' SOCIETY, Inc. 

69 W. Fort St., Detroit, nicb. 

Spangenberg's Steam 6. 
Electrical Engineering 

B y  E .  �P.A�(;EX BEHG, 
M.E , formerly �uperp 
intendent � t .  L o u  i D 

00] of Engmeering, 
m�dJ���'���)t'11:}: I1J'�'2 
}Jages, 6-18 illu�trat�on8,. 
vnly- work containin,.: QuestioI.,-s atlq An,. 

swer� nn every prancl:\ of 
engineering. 

Easy ttl U\\de:rstau.l 
by praptiCal m�n f©r 1\ 

1\ S.4th St . • St. 
4D.page pamphlet tells all ahnnt it. 

�����- 1«; Owners of Ga$oilne EngInes./. 
Automoblie$, launcli es, roto 

n'Auto=Sparker 
doef! awab entirely with all starting a n a  �������. aJ�r�:lt��� ::��h��'� ;�� 
terles. Can I:e attached to any engine 
how using batteries. Fully guaranteld; 
write for descriptive catalog. 

electrical oscillations for, C. E'. Free-
man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77:l.06n 

Bignoling SyStr'lll, H. W. Sou(ler • • . . . • . . .  77�,OaO 
Hipholl, Lockp & IVlinnick . . . . . . . . . . . . . . . . .  77:3, 51 1 
Nlimps ",ushC'1', L. F.. Porter . . . . . . . . . . . . . . 773, 221 
Rlimps wHshpI', continllOUR, L. B. Porter . .  773, 222 
XIng, qUOin, flll'nitllrp, etc. , E . •  T. Buehler , 773 , 1 91 
Sound reeOI'ds, making, '1' . . \. & J. B. Con-

nolly . • . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  773, 5��2 
Sonnd r�pr(ldlH'lnA' mAchinf'. B. Dnbinski . .  77:L -l�f) 
Sparking plug, C. F. Splitdorf . . . . . . . • . • . .  773 , 1 68 
�veed al\d power trallsmission devicl', v a l'i-

I 
able, C. L. Roscnqvist . • • • • • • • . • • • • . .  773,42G 

Spool or reel, F. Mossberg • • • • • • • • • • • • • • • .  773,21 8 
SP1·.YPl", Jl. B. Smith . • . • • • • • • • • • • • • • • • • •  773,347 
Rpl'iug, F. P. n' Arcy . . . • • • • • . • • • • • • • • . • • •  773,312 
Hpl'illg'w(ll'k, .T. �\. Htuples . . . • • • • • • • • • . • • •  773,04] 
Stnckrl', straw, .T, O. Bashore • • • • • • • • . • • .  773,184 
Stalk ,·nttp]" . • T. .T. Mize . . . . . . . . • . . . • • . . • .  773.088 
I'4tamp, t illlC' haud, W. F. Bartholomew . • . •  773,455 
�taJl(l .  Hpp J)isVhl�' stand. 
�tll \'(·h, making Rolnblp, Browning & Barlow 773,469 
Htay holts, removable closure for hollow, 11. G. Tidpl1Ulllll . • • • • . • • . • • • • • • • • • • • •  
Rtf'am boilPl" C. 1\1 .  BI'onson . . . . . . . . . • . . . .  

Steam hoilf'l' , .T, I" . H('('kmllll . • . . . . . . . . . .  
Stf'Clm genprator tilHI g-ratp, combined, J. 

(�. ltaymolld . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Steam snperhf'atpl', C. R. IlJg-ham • • • • • • • •  

Steamer, kettle, A, M. Bnl(l\\'in • • • • • • • . . •  

Stepl, tr£'ating, rI'. G. S£'lleck • • • • • • • • • • • . •  
StprE'otype casting' box, F. Schreiner • • • . .  

Stethoscopic instrnment, R. C. Bowles . • . . •  

i'l t OUf', artificial, Eo ]), Reed • • . . . . . • . . . .  
StOllE', marble, etc. , rubbpr for snrfacing, 

773,301 
773,049 
773, 389 

773.420 
773,258 
773,272 
773,034 
773.528 
77:1,274 
773,421 

A. M .  I. McLeod . . . . . . . . . . • . . . . . . . . .  7711.955 
Stop motioll.  II. L. Powell . . . . . . . . . . . . . . .  778.418 
Stove a sh hox, II, �I', Vosp . .  , . . . . . . .. � • • . •  77:� , ]73 
Stov(> grate or fire tra:r.  E . •  TpJlllings . • . . .  773,077 
Rtovp or rang'(" C'ooking, W. Reid " . . . . • .  773,0�1 
Rtref't cleanillg machine, A. A. Clongh . •  772,924 
Stnffing hox for .sip,l m  turbines, litlllid, L. II. Nash . . . . . . .. .. . . .  , , , . • •  , . . . . . . . . . . .  773,297 
Rtump pulling IP-achine, F.  A. Wood . . . • • .  772,994 
SUl'vf'ying instr'nment, F. A, Smith • . • • • • •  77:-1,O:!G 
SllJoVryo!" s tape lnarkrr, ,Yo L. E. Keuffel. • •  77� , 01 6 
HUS})Plli'jOll support, spring, B. A. Estep . • .  773,134 
Swaging ma(,hinp, R .  CI'n,wsbaw . • . . • . . . .  773,197 
R\vput hand, .J. S. StI'ouse • . . . . . . . . . . . • . . •  773,349 
NWUt'll ,  C. C. Radf'an . . . . " . . . . . . . . . . . . . •  772,914 
�w it('h OIH'rating nwcbanlsm, RenShaw & L,,\,amc'); " . " . . . . . . . . . . . . . . . . . . . . . . . .  773,422 
Rwiteh operating mechanism, track, C. F. Tlnnl" y"ll  . . . . • . . • . • •  773,324 
I]'ftble and manglE', ('omhlnation, M. Aanensen 773,448 
�L'alk:ing maeblne, J()l\1l�()l\ & Moore . . . . . . . .  773,290 '1'111), Im1Tl'1 01.' c a s '( ,  M. Y\ Ul'l'l'1l • . . . . . . . . .  77a,17G 
Teacbing Rnd prtlcticc of tE'legraphy, in� 

strument for tlw, n E. Chinnock • • • .  773,374 
Tplegraph systf'ill . .A. C. C l'ehore . . . . . • . . . .  773,198 
Tp]p'--" al'hl(' ]'Pcpiving syrrpJIl hy lllPans of 

Hertzian wavps, O. Rochefort • • • • • • • •  773,340 
TC'lef)llone cut-out switch, J. R. & C. A. 

Haltis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  772,936 
TE'lrnhOllf' ('scutC'lWOll plate and lock, K. 

Woman . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . .  772,986 
Telephone exchange multiple switchboard, . M. (;. I{ellog'g . . . . . . . . . . . .  , . . . . . . . . • .  773,506 
Trl('1)hOlW sig-na1hlg' df'vic{', n. :\f, Bliss . • •  773,187 
'Telpphone syst0m. R. 1\,[ Eatfll1 . , . . . . . .  , . .  773,007 
TelephonE' trnnk lines, apparatns for through 

l'ingin� on, H. rvf. f'r<-l TIP . . . . . . . . . . • . •  772,927 
rrhill coupling. L. A . Manwaring • • . • • • • • • •  773,082 
Ticlu't ('HR(', A. II, Sf'11ms . '-. . . . . . . . . . . . . .  773,103 
Ticket printing' H n u  dischar�dng apparatus, 

turnstile ('ontrollpn, "F). H .  Hpear . . . . . .  773,267 
'Tickf't l'Pg-istrI'ing-, }ll 1 1 tching, and issuing 

Motsinger Device Mfg. Co., machine, J. Ie. Ohmer . . . . • . . • • • • . • . •  773,518 
14 Main 8t.� Pendleton� Ind. �!�. pl��:, ��i1���;m!�e 

. . . . . . . . . . . . . . . . . . . . . .  773.R51 

MACHINE No, 78. 

_____ ..... I 'T1qp, 011110.111'2', C. T. Rpested . . ' . . . . . . . . . . .  77�.2�O - Tire non·slipping deVice, H. David • • • • • • • •  773,313 Power 'rire, pneumatic, M. 1\1. Mills . . . . . . . . . . . .  773, 2]6 

Tl;is m[l(�hine is the reg-nhl' nand machme I'lUp. pbed with a powel' h�tse. pinion, ('0unter:.haft, 
etc., an d C'ln l)e workf:d as �11 orainarv powl:'r 

m:H�hine or taken from ih; base for use .'If! R 
hal:d � achinl:'. Length of pipe handle ll 
easlly III small room. Illustrated catalop:ne -price list free on aprUClstion. 

T H E  CURTIS a CURTIS CO .• 

' TiI'f'R. friction block for vehicle: C. D. 
H�'a ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 773,142 

Tobacco making mold. nlng, R, I<J. Enis . . .  773,OOR 
Tohacco pipe, L. D. KOch . . . . . . . . . . . . . . . . . i'7\l,912 
'TOD'!'ne swih'h, H. G. T::;pnlJ('rg- • • . . .  , � '. " " T73,01 3 "'nolo A. ,T. Meie]" . . . . . . . . . . . . . . . . . . . .  , . .  77�.214 
Tool hoWer, F. P. Pfieghar . . . . . . . .  , . .  , . • .  , T73,3;J8 
Top. whistling, W. Griffin • • . • • . • •

.
• . . .  � '. ' "  773,072 

Toy, )to.. !'ltr<'nitz . . . . . -, . . .  . . . .  . .  . 773,169 
'L1rack drying deviC'E', L. 1�. IIf'l',I'Oll " , . . • . .  773,498 

Range 2?f4 in. .R. H. 6 Garden St., BRIDGEPORT, CONN. Train sigmtl. ('Jpctdc, �, M. Qllittmp�v('r • •  773,26� 

The Genuine 
Armstrong's 

STOCKS 
and DIES 

Acknowledged to b e  tbe best. Different sizes and capacities. Write for oatalog. 
TItB A�nST�ONO MPO. CO.. Bridgeport, Conn. 

NN ¥QI'/c Q�, 1M �. 8mtt 

Transom Ht'tpr, H. 1.1. �\imypr • • . . • . . . . • •  773,352 
Trolley, M. .,. :\I�istl\l , . , . • .  , • . • • • • • . • • • • •  773.45f1 Tr,o)]f'), (',atC\!e,\, C. JC. Davy . . . . . , . . . . . . . . . .  77:1 . 3 1 4  
Trolley contact, T. F. Wettoll . .. . . . . . . . . . . 772,987 
'Frolley harp, T, ggml . . .  , . . . . • • . • . . • • • • • .  773,280 
Trolley sigIllil, C. H. Mo.rs� . . . . . . . . . . • . . .  773,334 
Trolley wl1eel, R. E. Briggs . . . . . . . . . . . . . . 773,048 
Trolley wlr�s. e�r for carrying overhead, 

F. Morris . . . . . . . . . . . . . . . . . . . • . • • • . . . •  773,089 
Truck, car, C. T. We"t1ai>" . • . . . . . • . • • . • • •  773,309 
Truck. hand. L. C. & F. R. Peck . . . . • . . •  773,027 
Trunk, convertible bed, Shade & Knapp • • • • •  772.966 
Tube expander, J. J. Byers • • • • •

.

• • • • • • • • •  7
,
73,050 

( 'lurbme. I.. I. W," .� . " 't u u ."')'II).'",, " H 6 '1  '{'lar.442 

= 

�hy not learn of 

l3elfast �esb 
Linen Underwear 

-that wears ? 

The normal temperature of the body should be always 
the same at labor or at rest. The temperature of the 
blood at the surface regulates the heat of the body. 

Underwear is warm when it keeps this 
heat of the blood frolTl escaping. 

":fSelfast mesb" Solves the Problem. 
Woolen Underwear is Doomed. 

WOOL is naturalJy porous, a n d  there_ 
fore holds dry air, which is a non� 
conductor. 

WOOL has poor absorbent properties; 
therefore does not take up and elitni
nate excretions and tlloisture easily. 

WOOl,EN stuff, when it has become 
wet from perspiration, body is swathed 
ill dampness, and makes best conductor 
for heat. 

WOOL of any kind cannot be disi.n
feeled by washing in boiling water 
without excessive shrinking. 

WOOL, when shrunk, loses its por
osity, the only property which gives 
it value as an undergarment.: 

SO·CALI,ED un shrinkable wool is 
treated chemically, and the use of 
chemicals mars its value as a fabric for 
wear next the skin. 

WOOL irritates t h e  skin b y  friction. 

BELFAST MESH holds large 
quantities of air and is therefore suo 
perior as a non-conductor. 

BELF AST MESH. good absorb
ent properties ; takes up excretions 
and moisture quickly and evaporates 
them rapidly. 

BELFAST MESH. when it has 
becOlne wet, dries quickly, and body 
is surrounded by dry fabric and dry 
air. 

BELFAST MESH may be boiled 
any number of tinles. It is guaran
teed to wear t� the satisfaction of the 
purchaser or nlpney refunded. 

BELFAST MESH is linen, tern· 
pered to withstand wear and abrasion. 
woven into an open fabric by our own 
processes. 

BELFAST MESH is grateful to 
the skin. 

SEND FOR OUR FREE BOOK-It is handsome and convincing. It goes into 
the subject thoroughly and explodes the " wool for wannth I) theory i n  short 
order. It is designed for thinking people who desire comfort with health. The 
only forcible objection to the other ll1esh llnderwears has b�en that they " ��E.AR 
OUT TOO QUICKLY." We Iluurantee that Belfa!J.t Meso WIll wear to the satIsfac
tion of the purchaser or refund money. 

Sold by aU dealers or direct by mail if your dealer won't supply it. 
THE BELFAST l1.ESH UNDERWEAR CO. 

366 nechanic Street, Poughkeepsie, N. Y. 

JEFFREY ELEVATING--CONVEYING--POWER 
For Catalogues address 

THE JEFFREY MFG. CO. 
Transmission··Screening··Dredging··Coal C utting COLUMBUS, Omo, U.S. A. 

Drilling··Hauli ng·.Washing Machinery. NEW YORK DENVER 

Men of husiness prefer The 

California 
Limited 

The train "Wears "Well "; mainly 
because the service is faultlessly good 
every mile and every minute. 

Santa Fe All the W ay--that's the 
reason. 

Daily service will be resumed November 13, 
superseding present semi-weekfy schedule. 
Chicago to Los Angeles and 'Frisco. 

For pamphlet of the train. and California trip book. address Gen. Pass. Office. 
A. T. & S. F. Ry . . Chicago 

' RESTORES THE SIGHT �W

.

IEAK E

.

YES M A D E  

I e · STRO Ne. 

SPE�TACLES ARE A r - N U I S A N C E. 
N E CESS I T Y  

O N L Y  M A K E S  
O N E  W E A R  T H E M .  

Write for 
ILLUSTRATED 
TREATISE ON THE 

E Y E ,  M a i l e d  Free. 

"' H E  I D E A L  COM PANY. 2:39 B"OADWAY. NEW YO"K. 



PRA CTICA L MEN 
SHOUL D  HA VE 

The Techno-Chemical Receipt Book 
495 pages o f  t h e  best proved receipts f o r  every 

purpose. \Vhat every man needs at his elbow. 
ONLY $2. 00 POSTPAID 

Send now before it slips your mind. 

HENRY CARE Y BAIRD & CO. 
81� Walnut St., Philadelphia, Pa. 

The HOW and W HY of E lectricity 
,By CRAR !..E" TRIPLER CHILD 

A book tiJat a 11 may read with un�erstanding. The 
story of electricity stripped of formula'l and written for 
thL,se who wish to learn. Price $ 1 ,  postage prepaid . 

New York S'tfn : , ', We know nothing that �n veB so 
m uch real belp ll1 80 short a space, " 
Published by ELECTRICAL REVIEW PUB. CO. 

13 Park Row, New York 
Sa?nple copy of the Electrical Review FREE, if requested 

, EVERYBODY 
Is  interested in Stocks or Bonds listed 

on the various stock exchanges, either 
as an investor or an ·operator. 

Our Weekly Market Letter 
will be found invaluable. Your name 
on our mailing list insures your receiving 
it every week:. 

Corey, Milliken · & CO. 
BANKERS AND BROKERS 

IS State Street Boston, Mass. 

ROTARY PUMPS AND E N G I N ES. 
Their Origin and Deve1opment.-An important series of 
papers giving a b ist0rical resume of tbe rotary pllmp a ld engine from 1588 an d illustrated with clear draw
ings showing the construction of variOllS forms of 

��T���E��dNT�nlil�:iJ, � 1 �](�:tl
a

l
til°f�' �r�e

talo e
c�nl� 

each. P'or sale by Munn & Co. and all newsdealers. 

all discussion of 
roofing mate

rial, the fact remaIns 
that " Taylor Old S tyle " 
roofing tin has end ured 
upon roofs for at least 
sixty-three years-how 
much longer we do not 
k n o w. W h a t  o t h e r  
kind of roofing tin or 
other material has lasted 
so long ? 

Amid 
the best 

Don't economize ten dollars 0 n the roof because 
no one can see it, and spend a thousand dollars on 
interior decorations which simply appeal to the eye. 

Our " Guide t o  Good Roofs," sent free on request, 
gives some good pointers on the roofing question. 

� & G. TAYLOR COMPANY 
ESTABLISHED 1810 

P h i l a d e l p h i a  

WORK SHOPS 
of Wood and Metal Workers. with
But steam power, equipped with 

BA R N ES '  FOOT POW E R  
MAC H I N E R Y  _ 
allow Lower bids on jobs, and give 
greater profit on tbe work. :Vlachlnes 
sent on trial if desired. Catalog Free. 

W_ F & JOHN B A R N ES CO. 
Established 1872. 

1 999 RUBY ST. ROCKFO RD, ILL. 

HOW FAR 110 YOU 
WALK IN A DAY? 

Did it ever occur to you that perhaps you 
walked miles just going around your llOme; 
shop or office? Perhaps you'd like to know. If 
so, get a Pedometer. A Pedometer is an in
genious affair that goes when you go and 
stops when you stop. This instrument has 
heretofore cost from ten to fifteen dollars. It 
is not a toy, but an accurate and valuable 
recorder of distances. 

YOU CAN GET A FREE '  P E D O M E T E R  • 
by sendiug us $1.00 for a year's subscription to MODERN 
MACHINERY, our monthly flmgazine, which will keep you 
posted on the great progress , which is being made in the rna .. 
chinery world (and if you would keep abreast of the times you 
must read MODERN MACHINERY), interestingly written. well 
illu"itrated. Sample COP)', tOe; $1.00 per ,.ear-and a Pedometer, 
FREE. Subscribe Now. 

MODERN MACHINERY COMPANY. 
8 1 3  Security Building, CHICAGO, ILLINOIS 

Patents, Trade Marks, 
C O PY R I G H TS,. etc., 

Address M U N N  n CO., �t�����s 
Office of the SCTENTIFIC AMERICAN 

861 Broadwuy. New York. 
Branch Office, 625 F St., Wa!!lhington, D. C. 

Hand�book Sent Free on Appllcation. 

Scientific American 

I Turbine, plastic fluid, Farrand & Oscanyan . 773,136 
'['wine holder, R. L .  \Veir . . . . . . . • . . . . . . .  773,443 
Twisting ' m achine, belt drivell, J. I<J. Tynan 77:J,354 
Twisting m&chine stop motion, T. H. Smith, 

773.037, 7n.m8 
Type writing machine, H. J. H alle . . . . . . . .  773,287 
Umbrella, l1il'::;�ll & \VUl'llll . . . . . . . . . . . . . .  7'i3,c:lD9 
Val ve, Latta & Martin . . . . . . . . . . . . . . . . . .  773,209 
Valve and angle cock, automatic safety, 

O. P. Bowman . . . . . . . . . . . . . . . . . . . . . . .  772,919 
Valve, automatic air safety, F'. B. Morrison 772 ,951 
Valve for air brake systems, triple, W. 

V. Turner . . . . . . . . . . . . . . . . . . . . . . . . . .  773.043 
Valve gear, independent, \V. F'. Torrey ' " 773,302 
Valve mechanism, H. L. Gerken . . . . . . . . .  773,388 
Valve operating means, W. R .  Wood . . . . . .  773 ,111 
Vapor burner, I�'i·iedmann & Knoller . . . . . . .  773,383 
Vehicle, P. A. Lindrose . . . . . . . . . . . . . . . . .  773,402 
Vehicle controlling mechanism, motor, Pack-

ard & Hatcher . . . . . . . . . . . . . . . . . . . . . . .  773.097 
Vehicle running gear, J. H. Jones . . . . . . .  773.504 
Vehicle seat, auxiliary, J. W. Minor . . . .  773,086 
Vehicle swivel coupling, J. A. Cornelius . . .  773, 277 
V(>hicle turning mechanism, C. Miller . . . .  773,08-4 
V ehicle wheel, B. Gastal . . . . . . . . . . . . . . . .  772,930 
Vending machine, H. H. Pulver . . . . . . . . . .  772,960 
Vending machine, F'. Lynr-s . . . . . . . . . . . . . .  773, 403 
VPlHling' machine casing, HorcbelC'r & Casl' 77:i.2nR 
Ventilator, P. C. Ulmen . . . . . . • . . . . . . . . . . . .  773,440 
Vessel, submarine, W. Hugnet, et a1. • . . . • .  773,146 

�fl;��Wl�.
ry 

a;����i��' I'; ' R�.�"d�{l?b�l���l� . : : : : :  ���:��� 
V iscose treating apparatus, L. Naudin • • •  773,412 
Voltagt', l"egulaling, .L\1. Lt'hlallC . . . . . . . . . .  773,50H 
Voltage regulating apparatus, M. Leblanc . 773,398 
Voting machine interlocking device, A. J. 

Gillespie . . . . . . . , . . . . . . . . . . . . . . . . . . . . .  773.140 
Wagon body, J. S. Stone . . . . . . . . . . . . . . . . . . 773.239 
Wagon, dump, T. R. McKnight . . . . . . . . . . 773.093 
Wal1, floor, or ceiling plate, W. R. Willetts 773,445 
Washing machine, E. Rue . . . . . . . . • . . . . . . . .  773,101 
Watchcase pendant, F'. C. Ries • • . . • . . . . . . .  773,424 
Watch guard, J. A. Crandall . . • . . . . . . . . . .  7n.376 
Water closet, W. F'. Barnes . . . . . . . . . . . . .  773 ,183 

Water, composition of matter for purifying 
spa or hard, A. Gutensohn . . . . . . . . . . .  773,494 

Water, purifying, T. Jones . . . . . . . . . . . . . . . .  773,395 
Waves of the sea, device for utilizing the 

power of undulations of, F'. Goedecke . 773,285 
Wickerwork making machine, A. Pohorze-

leck • . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  773,417 
Windmill, J. & G. Kucpra . . • . . . . . . . . . . . . . •  773,0-20 
Window construction, E. H. Lunken • • . • • •  773,330 
\Vin', ma l{ing' sb-,pl, J. A. Horton . • • . . • . •  773,012 
Wire stretcher, W. G. Batson • • . • • . . • • • • •  772,915 
Wrpnrh. See Monkpy wrench. 
Wrench, W. A. Jackson . . . . . . • •  .-. • • • • • • • •  773,259 

DESIGNS. 
Badge, K. Stachowski . . . . . . . . . . . . . . . . . . . . . .  37,189 
Copy holder. J. Auld . . . . . . . . . . . . . . . . . . . . . . .  R7.193 
F'oot ,,,armer, C. H. Boeck . . . . . . . . . . . . . . . . . 37,HH: 
Lamp glass, O. Schott . . . . . . . . . . . . . . . . . . . .  R7,192 
Monument, C. A. Orleans . . . . . . . . . . . . . . . . . .  37,198 
Spoons, forks, or similar articles, handle 

for, W. C. Codman . . . . . . . . . . . . . . . . . . . .  37,190 
Spoons, forks, or similar articles, handle 

for, S. Stohr . . . . . . . . . . . . . . . . . . . . . . . . . .  87.191 
Type, font of printing, S. M. Weatherly . . . .  37,196 
Type, font of printing, G. Macon . . . . . . . . . . .  37,197 
Vending machine casing, multiple, G. B. 

To\vnsend . . • . • . . • • . . . • • • • . . • • . • • . • • . • .  37,195 

TRADE MARKS. 
Candy, candied fruit, and candied popcorn, 

PIon'S Cundy Co. . . . . . . . . . . . . . . . . . . . . . .  43. 6()2 
Cards, playing, '1'. O. Holland . . . . . . . . . . . . . 43,578 
Chemical cumpound with animal albumpn 

and bromin, Davis Pharmaceutical Co. " 4:3,596 
Cigars and cigarettes made of cigar to-

hacco. A. P. Poladnra . . . . . . . . . . . . . . . .  . 
Coffee, Digesto Coffee Co. . • . • . . . . • . . . . . . . .  1. 
Coffee, II. U. Beckett , .  _ . .  _ _  . _ . .  _ . . . . .  _ _ _ _  _ 
Corset steels, Weingarten Bros . . . . . . . . . .  . 
(")ulinary vessels, F'. H. Griswold . . . . . . . .  . 
Cure for stomach complaints, I? W. Speidel. 
l,'ppd, certain named, Corno Mills Co . . 43,586, 
Hair restorers, certain named, M .  W .  Allen 

4:{, !)f'2 4�;,!)nO ' \ : : , ; ) \ ) 1  
48,5H4 
43,G9D 
43,5D5 
43.587 

& Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:1, ilO:1 
HorRP nadR, AmN1can Pad & rrpx tile C:o . . . . 4a, tiOO 
Knitt�d body wear, certain named, Peter. 

�cott & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  43,580 
Macaroni, certain nalllPd, :\fichigan Macaroni 

Co. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  43,588 
Paints and anticorrosives, Suter Hartmann & 

RahtjPll ' s  CompmntlOll On, . . . , . .. . . . . . . .  4�,598 
Paper, carbon or transfer, Oliver Typewriter 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:1. 604 
Paper, c(�l'tain named, Myspll-Rollins Co. ' . 4:1,577 
Pastry w,)rlc, certain nampd, W. Biber . . . . .  48,fiSn 
Periodicals, Hpl'old Company . . . . . • . . . . . . . . .  4;{,576 
Rem(>rty fnr disf'flSf'S of the heart, F'. Hoff-

mann-La Roche & Co. . . . . . . . . . . . . . . . . .  43,593 
R('sillH awl hloH:-,;OlllS of for(,Ht trE'l's, com-

pound of, If�orl'stodol' Company . . . . . . . . .  43,507 
Silk yarn, artUicial, General Artificial Silk 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 4:{,5S:1 
Silks, Passa vant & Co. . . . . . . . . . . . . . . . . . . .  4:{,581 
Silks, dress, Liherty �ilk Co. . . . . . . . . . . . . . .  4:{. 5,lo":j:.! 
SoporHic, F. Hoffmann-La Roche & Co . . . . . .  43,59,:1 
Textile goods, certain named, Bradford 

Dyers' ASSOCiation ' . . . . . . . . . . . . . . . . . .  . 
Toys, Ii;. P. Lehmann . . . . . . . . . . . . . . . . . . . . . . 
Washing powder, Acme Washing Powder Co . .  

LABELS 

4:1.601 
4:{ ,G7G 
43,585 

! "Artificial Vichy," for vichy, C. H. Schultz. 11,511 
"Bel�atana," for Cigars, A. C .  Henschel & ('0_ . - . •  - .  _ • • .  _ _  • •  • • • . . • .  _ _ _ _  • • . • . . • •  11,516 
I ' Calizon ia," for Cigars, A. C.  Henschel & Co. . . . . . . . . . . . . . . . . . . . . .  , . . .  ' . . .  ' "  . . . 11,514 
"Carbouic," fol' distilled \vater, C .  H. 

��('huItz . . . . . . . . . . . . . . . . .  , . . .  ' . . . . . . . .  1 1 ,!)OD 
" CastorQids , "  for medicine, C. F. Burgman . 11,503 
, , !,'orpst Comfort, " for whisky, P. Schwarz 1 1 , 512 
" I:Iand �Iade Havana .l!�i1ler." fOl" cigars, Wallick & Gohn . . . . . . . . . . . . . . . . . . . . . . 11,513 
"Hyde's Hemloc Heave Curr ," for mediCine, I<J. B .  Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 , 504 
" La Carodena," fop Cigars, A. C. Henschel & Co. . . 11,518 
" Pcrladona, " 'f��' " �ig��·�: . 'A: . 

'0.' 
. il��l��h�i & Co. . . . . . .  _ . . . . . . . . .  ' "  . . . . .  ' "  . . . . .  1 1 ,515 

"Sapolin F'loor Stains," for floor stains, 
Gerstendorf('r Bros. . . . . . . . . . . . . . . . . . .  1 1,520 

"Relters , n for mineral water, n H. Rehultz 1 1 , 510 
"Sphinx Tablets, Arabian Specific, " for 

dyspepsia tablets, Oriental Remedy Co. 11, 505 
"Sw(>et N ip, " for cigars, A. C. Hpnschel & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 , 517 
"The Idf'al . Df'odIJran t , "  for antiseptic de-

odorants, V ictoria Toilet Co . . . . . . . . . . . . .  11,507 
" The Rpd Star Liniment , "  for liniment, I<J. I," Pingel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 , 506 
"Turkish Carhon India Ink, " for India ink, 

H. L. lealco . . . . . . . . . . . . . . . . . . . . . . . . . .  11,519 
"Turner's Brazilian Bitters, " for medicine, 

J. Turner . . . . . . . . . . . . . . • . • . • • . • • . • • . • .  11,508 

PRINTS. 
'" 1teuter's Soap. Gf't a Lily-and-Rose Com

plexion, "  for soap, Barclay & Co . . . . . • •  1,134 
"Wouldn't You T.iike to be My Partner1" for 

playing cards,' United StatE's Playing 
Card Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,135 

A printed copy of the spedfication and drawing 
of any patent in the foregoing lid, or any pat£>nt 
in print issued since 186::;, will be furnishC'fi from 
this office for 10 cents. provided. thf> name and 
number of the patent desired and the date be !!iven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be ohtalnpd by the fn- j 
ventors for any of the inventions named in the forf'going 11st. For terms and fUrther particulaMf 
. ddres8 MUDD & Co., 361 Broadway, New York_ 

. SPECIAL MANU�CTURING. ,-DIES AND STAMPINGS TO ORDER. 
SPEC'L MACHINERY- MODELS-EXPERIMENTAL WORK. DROP FORGING DIES AND DROP FORGINGS. HARDWARE SPECIALTIES £Tc.MANF'D ;,-o ORDER.SENO S A M P LES OR DAAW INGS FOR ESTIMATES. W'ItITE FOft OUR BOOKLET. THE GLOBE MAC HINE ·  & STAMPING CO. 970 HAMILT O N  S T.t CJ.,.EVEL A N D ,  O H I O. 

rra�� ('o.rliss Engines, Brewers' � I,llHi bUttlel':l Machinery o 'rHE ' VITlJ1ER .l\lFGo CO. HW Clinton St.. M il waukee, Wis 

Removed to 182 Milk Street. 

m �!�!�C�!lo�l!£��!!�l�: 
25c. Parlor Tricks Catalogue, free. 
MAR.rINKA & CO .. Mfrs .• 4!JB Sixth Ave .• New York. 

Are you interested in PatenTE, Model or Experimental 
work? Our booklet enti tIed 

WHAT WE DO-HOW WE DO IT 
will b e  sent t o  you o n  request. 

KNICKERBOCKER MACHINE WOUKS, Inc., 
8�10-12 JOlle� Street. New York. 

MASON 'S N EW PAT. W H I P  HO ISTS 
save expense and liability incident to E1evators. 

Adopted by principal storehom:es in New York & Boston 
Manfd. by VOLNEY W. lVlA SON & CO., Inc. 

l>rovldence, J(. I., U. S. A. 

Experimental \Vork. llesigns o f A lltomatie I\!:whinery 
Geo. 1\I1. )layer, 1\1.1£., l l :n l\lonaunock B lock, Ch icago, III 

w � a�j �lli. :J1wwt! All the Standard machines SOLD or RENTED ANY. 
WHERE at HALF MA:NUFACTURERS' PRICES, 
Shipped with privilege of examination. Send for CaL 

Typewriter Empori u m .  2D3 LaSalle St., Chicago 

KENT POCKET METERS 
Autonmtic Volt-Ammeter 

I i:'l designed and cali brated espec
ially for te�ting batteries on !laiS 
oline automobiles and launche:
an d  for any other UiSe of I ike ca
pacity. A ccurate and subiStan
tiat Ampere reading made sim. 
ply by pJ'eRsing button. l1h(1 
film'lt cOl1venient and com�lctE 

battery tester on the market. Volt-Ammeter �ti.OO. Ampcremetcr $5.00. 
Atwater K e n t  l:lfg. \,rorkM. 1 1 0  K. b t h  St., Philadelphia, Pr, 

are su('cessfu\ and (t:nning better 
posltiollS alld Halaries studying

El c<'iri<'lll }=n�hl(·{'rin�. !o'h'am 
:EnJ!"in{'erill� • .l1echultit·ul Enu;in

cf'rillg' • .  l\l("(·imniNli Urnwinu; • .  Ele ctri<' 
l\foiornUlll',.. (�ouri!ile. Dynallio TendCI" '" 

Cour""c. Tcleu:rllph.Y, �hort EJct..·trl<.>uI (;our",t.'. 
ArithmetiC', AJu;cbra, by IIlai i. Thomas A. f<:diSlin en donie.'! 1[J�titu1.e. Text books free. f'tudeIlLH helper! to positions. \\' rite for free book, " Can I Beeome An Electrical Enf{imllr ! "  

ELECT]{lCAL E1HlINEEIl I:\"�TIT(JTE UNIt. A. 240 \\rC!ilt 2Sd �f, • •  X c w  York 

CLARK'S CRU ISE of the "ARABIC " 
15,801 TOIis, one of the Finest, Largest 
and Steadiest Steamers in tbe World 

�eaiterranean A ND, THE 

Fehruary 2 t April 13, 1905. 70 days, Orient 
costing only $400 and up 

l1'irst-claRs, includmg ShorB Excursions, Guides, Feeb 
Hotels, Drives, etc. The most attractive trip leavin� 
the United States next w inter. 

Sp eCial Features-Madeira, Cadiz. Seville, A lgiers. 
Malta, 19 DAYS IN EhYPT an d  the HOLY J.JAND ! Con· 
stantinople Athens, Rome, Riviera, etc. 

Tickets good to stop over in Europe 

FRANK C. CLARK. 1 13 Broadway, New York 
----------� ----_. _------ --------- _ . _._---

,...--_____ Ir,::---- -- - ---· TWF.U'E BAKF.R STkF.ET 
LO�llOr-;. s. W. 

r-=-detective told 

I 
me the story of 
" T h e  G o l d e n  
Pince - Nez." 

He then handed 
me a pair of gold 
eye - glasses. 

With no other 
evidence, I wrote 
this description of 
the criminal. 

I found a good 
deal of satisfaction 
in running her to 
cover. 

She fitted my de
scription exactly. 

Watson declares 
it my best piece of 
work. 

P e r h a p s  he is 
right. 

SHERLOCK 
H O L M E S 

('OKFIlH<:-. TIAL .'\t; F S ' 

A woman of t;'o od acidress  J attireu 
1 i%8 a lady. She hns  8 r(}!Ik'1:"kabl? 
thi ck nose , with c l os0-set eye s .  
She hHS a puckered f o reheu2 , c 
peering expre S S i on ,  and probably 

r �Jnde d shoulders . there nre indi
cations thnt ihe has had re c ourse 

to an ontician at least twi c e  dur� 

ing th� last few months. As her 

glasses are of remarkable st�ength 

and as opt icians are not ve ry nu

me rous , there should be no d iffi

culty in tracing her ,  

" The Adventure of the Golden Pince-Nez " is 
the cleverest piece of deduction yet done by 
the shrewd detective. It is published in 

Colliers 
Household Number, issued on October 29th, 
and on sale for an entire month. At all news 

stands. Ten cents the copy. 



The Orient Surrey : 

Speed a�u"t LweDl y  miles per hour. Will climb all ordinary grades. 
Write for catalogue 

WA LT H A M  M A N U FA C T U R I N G  CO. 
Walthatn. Mass. - '--iP-" �iiPIiii�"""'''''' 

tta;'�;ii*';) 
GAS and GASOLINE 

For All Work. 
Stationaries. Portables, HOlsters, Pump
ers. Sawing & iloat Outllts. 

Send 1m< Catalogue and Testimon'iats 
State Your Power Need8. 

CHARTER GAS ENGINE C O ., Box 1 48. STERLING.  ILl. 

W h at J s D au s ' T i p - To p ? 
TO PUOVE that Daus' " Tip Top" is 
the best and simplest devil-e tor making 
!�:ie�°fr!!8t:;�:rlf::�'�;i���1 ��� :ifI 

ship complete duplicator, cap size, 
without depositt on ten (10) 

�J�=r! �r.!·0 le�� $5 
trade dheount of Net 88� per t'ent, OJ' 

The Felix A. B. Daus Duplicator Co., Daus Bldg, 111 John St., �ew York 

S LaI [l � AU varietiesatloWeS( pnCelS, Best ltalJroad 
Track and Wagon or Stock Sca]e� made. 

U . ��!!in1�la��i��ls, �i����:�, i¥g���fc. S�i�e 
Money. LIsts Free. CHICAGO SCAL"E Co •• Chicago. 111. 

H O R O L O G I C A L  DE PA RTM ENT 
BRADLEY POLYTEC HNIC INSTITUTE 

Formerly Parsons HoroloA'ical Institute 
• 'EORIA, ILLINOIS 

LARGEST and BEST 
WATCH SCHOOL in AMERICA 
\Ye teach Watch Work, Jewelry, En. 
graving, Clock Work, Optics. Tuition 
reasonable. Board and rooms near 
school at moderate rates. 

Send for Catalog of Information. 

and Shutters of every 
kind ior all purposes ; 

Proiessional. 
Amateur, Process. 
Sold Round the World on all 

Cameras. Catalogue free. 
Bausch & Lomb Opt. Co. 

ROCHESTER. N. Y. 
New York Chicago Boston 

Headless Self·Contained I t is as easily controlled a s a stem 
, engine. Variable sparker. The 
I only perfect moderate priced . launch engipe on t��c market. Let us convince you. Write 
to�day. (';:ralli-Fcrl'i!'O. ":0. , Troy, N. Y. 

CASTINGS IRON, BRASS 

(8t ALUMINUM 

HIGHEST GRADE ONLY 
We make a specialty of Cylinders, C?stings, etc., 

and supply some of the most critical automobile and 
engine concerns. Send patterns or drawings for 
estimate. We guarantee satisfaction. 
RACINE BRASS « IRON CO •• Inc. - Racine, Wi s, YX.. , rF�8E1�!!:!.��f�!!ents · 

entangling and gives throe times 
the capacity of any other eli p f0l' I at

���l�
g

ch����t�
Og

lff�fationers. 
CLIPPER ilIFH. CO., I 401 West 124th St., .New York, U.S.A i 

Scientific American 

WONDER of the AGE 
Jackson's Patent H:gh Head f ' entnfugaJ Pump. Guaranteed t u  raise water 1.000 feet or mor� and IIlaintain an efficien('y of from 7O'i to 84%. 
lfust chOice of the Engineer for City \Vater Works. Draining .Mines. Hy-
1f��.�1iifit:�r���i::���d a�aCl�tru�i�n�;�d. Bea��f,���1t:V§�?6� fOI' 

i s  one which will 
yield you satisfac

tion all the year round, 
a convenient, dainty, 

cleanly,willing Fountain 
Pen. There is only one 

thatis always reliable, and if 
you want to please your men 

friends, a Waterman Ideal 
is the very thing to give them. 

BEWARE OF ::MiTATlONS 
At all dealers. Send jor ::atalogues oj special Cil1 istmas styles and mountings. 

L. E. Wa.terman CO., 173 Broadway, New York 
160 State Street, Chicago. III, 
107 St. James Street, nontreal 

8 School Street, Boston, nass. 
138 nontll'omery Street, San Francisco, Cal • 

New Lantern 
\VII,LIA:U H .  

SI.d WARSHIPS OF UNITED STATES, ENGLAND, RUS8IA, 
GERMANY. FRANCE and other nations. Also 24,000 I es views of p,-!plliar �nterest. Rend for information on 
your favOrIte s ubJeets. RA [j, ] 3'l:l C h estnnt I'll., Philadelphia, Pa. 

WRITES BLACK 
COPIES PURPLE 

'Takes the place of pen and ink 

Dixons 
Eterno 

Pencil 
For businessor ordinaryuse. Sold by stationers, 
with or without nickeled point protector. 

Dixon's Pencil Guide,lndexed by vocations,cor
rectly indicates the right pencil for your use. Sent free. 

D'pt, W JOSEPH DIXON CRUCIBLE CO., Jersey City,N.J. 

1.�fII'fst�e�re�oPticon9 and ':Uoving Picture l\1acllines. public ExhibItlOns PAY BIG. IIIII�_. Small capitalreqUlred. Yiews and }"'ilIll8 illustrating any sulJject. Catalogue free. 
:\lagic Lanterns for Home Amusement. 

'McAllister, 49 ll:'�.;u °It.�:'����rk_ 

' CRUDE ASB ESTOS 
D I R E CT F R O M  M I N E S  

R.  H.  M A RT IN ,  
OFFICE, ST. PAU L  B U I LDING 

220 B'way, New York. 

OUR. NEW 

SKELETON 

WATCH 

READY FOR. 

DELIVERY 

OCTOBER 1st 
~ 

An Ideal 
Christmas 

Gift VV A T C H E S  
Our New Skeleton Watch not only shows you the time, but how time is made. Accurate 

time at that. Ready for delivery October 1st. For ,.ale by all Jewelers. 
THE. NE.W ENGLAND WATCH CO., 37 ®. 39 Maiden Lane. NeW' Yorh 

7 I'lnow Hill. London, Enldand 

Any size place. summer homes, launche.s, yachts, etc. 
Every detail included; very best matena l :  practical. So simple no electrician required. Light All the Time, 
as storage battery included. Gas, Gasoline or Steam 
engines used give plenty of power for pumping water, 
sawing wood, refrigeratlon, etc, For our new 56-page 
Catalogue describing over 100 different outfits, address 

ELECTRIC DEPARTMENT 
RICHARDSON ENGINEERING CO., Hartford. S

RRASS OR SITE dEL S 
F�:':I:::::.�:;:�:u,'· 1 I ,  are strong, simple in construction, and 

easily understood. Olds engines can be - readily operated by any mall of ordinary intelh- ________________ _ 
gence without previous experience. • ___________________ . ______________ -, 

�Jt:r\�:bf:�:�i;.���s' � �� l�g �: �: 
For complete information and new lllustrated catalog, write 

OLDS GASOLIKE E1\mL�I<: \-YORKS 216 River Street LANSING, MICH. 

UNIVERSITY 
SHOE 

( Trade·Mark. ) 
Heaviest oily grain 1 eather-tan col� 

ored. Watertight construction. Com. 
fortable and nearly indestructible. 
Send for pamphlet. J. P. TWADDELL, 
1210.1212 l1brket St.. PhliRdeJphlR 

� • d � A Wonderful Help for BusYo Men emln n Handier, more useful than any memo. book or other 

�I card index. A fresh card comes to the front every 
day, in the elegant leather vest pocket case, which 
carries dates for 2 or 4 weeks ahead. A brain sa ver. 

The POCKET CARD SYSTEM 
No other device answers its purpose 

Today's card always at thtJ front. No leaves to turn. Any 
card is found instantly by its tab. Cards for the year m",ke 
a valuable card index for desk use. Every card is dated. 
All have cards for 12 mos. ahead. • SMAJ.I. LARGE Real Seal Case, Quar_ Oak Tray . • $3.00 $4.00 
Russia Case, Plain Oak Tray . . . 2.50 3.25' 
Cow Seal Case. Ash Tray . . . . 2.00 ' 2.75 
Sundays. 35c, SOc. Dated cards, pr.yr. 1.00 1.25 

FORGET NO MORE 
This automatic tickler helps you to do things at the right 
time. Saves time, money and worry. 
HELPS YOU �

o 
;���lrj;;li;h

w
��;e�

o 
;;,

or
;nr�!���: 

when wanted, to ketJp out of trouble. Order now and 
save express charges. Thousands in use. Booklet free. HOWARD IJ. WILSON, "'3 State St., ROCHESTER, N. Y. 

NOVEMBER 5, 1904. 

Combines strength with simplicity. No 
automobile at double the money is so 
strongly con�tructedJ so speedy on good 
roads, so dependable on bad, so capable in 
hill climbing as a Cadillac. Friction is re
duced to the minimum. The mechanical 
excellence o f  the Cadillac is without an 
equal for power, speed and safety. 

Wrlte for booklet N which explains 
Cadillac models in detail, and gives 
�:a

r=yot:�:!�y
a:5et�ld.where the 

CADILLAC AUTOMOBILE CO •• Detroit. Mich. 
Member Associa.tion of Licensed Automobile 

Ma.nufa.cturers. 

Includes in the New Edition 
25,000 NEW WORY'S, Etc. 
N e w G a z e t t e e r  o f  t h e  W o r l d  
New B i o g r a p h i c a l  D i c t i o n a ry 

Edited byW. T. HARRIS, Ph.D., LL.D., United States Commissioner of Education. 
2380 Quarto Pages. 5000 illustrations. 

New Plates. Rich Bindings. 
Also Webster's Collegiate Dictionary with 
1II6 Pages. 140cIllustrations. Size: 7Xlox2Ya in. 

A Special Thin Paper Edition De Luxe 
Printed from the same pbtes as regular edition. Ithas 
limp covers and round corners. Size : 5%.xBfsx1%inches. 

FREE--:--�' A Testin-Pronunciation, " instructive 
and entertaining. Also illustrated pamphlets. 

G. � C .  M E R R I A M  C O ., 
Pu b l is h ers.  S p r i n gfie l d .  M ass. 

·tPowerWlpe�ope 
MOST POWERFULL WIRE ROPE MADE 

B�ODEIUCK& BASCOM I\OPE co. 
ST.LOUIS, MO. 

S'MITU P 
TYPEWR 

I The Smith Premier Typewriter Co. 
! Home Office and Factory, Syracuse. N. V. 
i Exhibit at World's Fair, St. LOUiS, Section 23, Palace 

of Liheral Arts 

fie'ARALLEL (}H'OESLYlt(b 
'f>ICIAMP,f'AIIANGLESl ChiCd$Q/t 
/1U1 'lH. SIDES=lI's-A 

15 to 21 Clinton Street. 

"LIGHTWEIGHT" PRESIDENT SUSPENDERS mean freedom in breathing. Weigh :2 oz. Any store Soc and $1.00 postpaid for choicest patterns. 
THE C. A. EDGARTON MFG. CO., BOll: S10, Shirley. lII .... 
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