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THE BOSTON ELECTRIC SUBWAY. proved entirely inadequate to deal with the problem 

Many years ag'o it became apparent that Boston re- in the cOllg'clsted portions of the city. This applies 

quired additional facilities for the transportation of to the region about Boston COllllllon, where, especially 

street cal' passengers through the lower parts of the on Trelllont Street, bordering its eastern side, bloek

city. The problem of rapid transit was for a time ades are of very frequent oeeurrence, and where 
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hundreds of feet of the street at a time are filled with 
trolley cars, working their way along as best they can. 
-We have in a preceding' issue spoken of the new electric 
snbway road then and now in process of construction 
in Boston. Much work has heen done upon it since 

that p e r i oel, 
and the aspects 
of the work at 
different peri
o d s  a r e  t h e  
subjects of our 
illustrations. 

In June, 1891, 
the Rapid tran
sit Commission 
of the city of 
B o ston had 
been appoint
ed to consider 
the question of 
passenger traf
fic a s affect
ing the city. 
'1' 11 e commis
sion gave fifty
one publ i c  
hearings a n d  
expe n ded 
(Continued on 

somewhat un
sa t i s f  actorily 
sol ved by the 
introduction of 
a ve r y  com
plete system of 
overhead trol
ley c o  v e r i n g 
the dty and 
immediate su
burbs. Frolll 
the re R t he t ic 
and sentiment
al standpoints, 
to s a y  the 
le a s t ,  thi s 
wholesale i n 
troeluction 0 f 
t he overhead 
trolley was not 
acceptab Ie. and 
as the popula
tion increased, 
the e lee t r i c  
roads have ENTRANCE TO THE SUBWAY BY THE PUBLIC GARDEN INCLINE. page 204.) 

THE EXCAVATING OPERATIONS ON THE BOSTON SUBWAY NEAR THE COMMON. 
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PATENT MEDICINES. 

The experience of every patent solicitor ineludes the 
preparation of applications for letters patent on mix
tures designed to be used in medicine. 'fhe pharma
cist, in his mercantile relations with the community, 
finds that a very large portion of his business consists 
in selling a quantity of well known ready-made mix
tures, all of which by him are grouped under the term 
" patent medicines. " These include the vast number 
of proprietary remedies for the cure of the ills which 
flesh is heir to, which remedit's are of secret composi
tion generally, and are frowned upon by the regular 
medical practitioner". Any one who for a moment 
considers the meaning of the term patent will see at 
once that it is grossly misapplied in the case of any
thing secret. A thing patented is a thing divulged. 
The llledical profession very properly may raise objec
tions to sundry secret medicines, as opposed to the 
ethics of their calling, but a medicine patented has its 
composition disclosed. Any one, for a nominal sum, 
can procure from \Vashington a specification desCl'ib
ing its composition. 

It would seem that it is not a departure from ethics 
for a physician to patent any medicine whose compo
sition may involve the exercise on his part of inven
tion. 

Every physician has his own favorite prescriptions, 
and it would seem that the ground thus taken would 
expose the community to the abuse of, being flooded 
with innumerable patents for medicines, and that pre
scription after preRcription would become the property 
of some specific doctor. 

But it so happens that the patent law, which may be 
treated from some aspects of the case as an embodi
ment of ethics, with numerous dedsions of the highest 
courts of the land to elucidate its doctrines, steps 
in here and makes the patenting of a medicine exceed
ingly difficult. 'l'he history of these applications in 
the Patent Office is in most cases a rejection on formu
lated grounds. The application generally describes a 
mixture of we!! known medicines. In official letters 
from the Patent Office examiner in these cases apt de
scriptions and characterizations of these mixtures are 
to be found. The examiner will terlll the subject of 
the application perhaps " an inventory of items as
sembled regardless of synergistic effects or chemical 
union. "  The mixture may be stated to be " merely 
numerically novel ,"  and as involving only the skill and 
ingenuity of a pharmacist or physician. The Illedieine, 
it will be stated, can be made by any one possessing 
the skill of the calling of a pharmacist or physician, 
and, therefore, is not the creative work of the inventor. 
The examiner will require the application to show, in 
brief. some new and distinctive product having new 
properties resulting from the compounding. 'l'his is 
rarely shown, and the application is rejected. 

So much in line with each other do the numerous ap
plications for patent medicines fall, that the Patent 
Office has adopted a fixed practice, that of rejecting all 
applications for medical compounds which can be re
garded as in the nature of physicians' prescriptions, 
and as descriptive of mere assemblages of well known 
ingredients which have well known effects on the 
human system. The Patent Office has even gone so 
far as to use a practically stereotyped form of rejection 
of those compounds, emphasizing the fact that the 
proper subject matter of a patent, whatever it is for, 
must be able to endure the relative tests of the pres
ence of invention as well as of novelty and utility. The 
majority of these cases are disposed of unfavorably for 
want of invention and for being mere aggregations of 
known thing�, not shQwing the required statutory ele
ments. There is therefore no mystery attending the 
treatment of these cases. It will be seen that they fall 
exactly into line with applications for mechanical de
vices. In them, as in mechanical devices, one great 
proof of invention is the presence of a true combina
tion of parts a� distinguished from an aggregation. A 
distinctly new result must be shown. In a case of me
chanics it is obviolls that the showing a new result is 
far simpler than in the case of a medicine. The results 
of a medicine have to he demonstrated on so compli
cated an organism as the human frame, and the sub
jective element preponderates in the trial. In other 
words, the result produced depends largely upon the 
subject upon whom it is tried. It is therefore very 
difficult to prove the presence of invention by results. 
Even in mechanical cases this is often not the easiest 
thing to do, but when the human system becomes the 
subject, it is a hundredfold more so. 

There is, however, an indirect species of protection 
open to the devisor of a prescription or a formula which 
is unpatentable. This protection is afforded by the trade 
mark laws. Under the provisions of this law he may 
register a trade mark in connection with his compound 
and thereby obtain standing in the United States 
courts for protection for the use of such title, prima 
facie evidence of which will be afforded by his letters 
of registration. Some trade marks are enormously 
valuable, the business energy of their proprietors hav
ing made a simple name worth many thousands of 
dollars. The right of protection in the use of a trade 
mark rests in the comlllon law, but the registration of 
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it by a competent patent solicitor of course immensely 
increases its value. 

It is here that another frequent error is made. Many 
applicants imagine that a trade mark in some myste
rious manner protects them in the use of a compound 
or preparation. This it does not do. It protects them 
in the use of the name or trade mark designation, and 
it is only indirectly that it can protect them in the 
thing bearing its trade mark, imitation of which might 
be shown to indicate a desire on the part of the com
petitor to copy the appearance of the article and hence 
to trench upon the trade mark. 

The United States Patent Office is ready to grant 
letters patent for medicines which fulfill the statutory 
requirements. But in foreign countries this protection 
is often refused, the statutes forbidding the granting 
of patents for such compounds. 

It seems clear that it may be considered an open 
question in professional ethics whether a physician 
should patent a remedy, assuming that he has one 
which is patentable. Synthetic medicines, prepared by 
chemical processes, often coal tar products, are now 
invading the field of Nature's simples, and it is possible 
that there may yet be a number of patentable medical 
compounds invented, to replace quinine and other 
vegetable alkaloids and extracts. But now, of all the 
so-called patent medicines, very few are reaHy patent
ed at all, and they are supposed b �e, and often are, 
of unknown and secret composition. Protection by 
patenting, which involves disclosure of their compo
sition, is the last thing their proprietors would think 
of. It is such secrecy that is opposed to every funda
mental principle of medical ethics. 

. .. � . 

PROCEEDINGS OF THE AMERICAN ASSOCIATION AT 
BUFFALO, N. Y. 

For the fourth time the city of Buffalo has opened 
her hospitable doors to receive the American Associa
tion for the Advancement of Science, and has given a 
hearty welcome to the hundreds of men and women 
who assemble to enjoy an interchange of the varied 
fruits of scientific research. The general session of the 
American Association for the Advancement of Science 
was opened on Monday, August 24, with prayer by 
Bishop Fowler of the Methodist Episcopal Church, fol
lowed by an address of welcome from General Jewett, 
the Mayor of Buffalo, and from Dr. Roswell Park, the 
president of the Buffalo Society of Natural Sciences. 
Attention was called to the fact that Buffalo was a 
great commercial center, more tonnage entering and 
leaving its harbor than allY other in the world, with 
the exception of Liverpool. The institutions of this 
metropolis by the lakes were described, particularly 
the society represented by Dr. Park, and which is 
really doing an im portant work that reaches many 
thousands of people. This has been a famous year for 
conventions, especially of a political sort, a fact that 
caused the city aid to be denied that might otherwise 
have been expected. But public-spirited citizens 
amply atoned for this by their liberality. Prof. E. D. 
Cope, the renowned paleontologist and comparative 
anatomist, and who has the honor this year of being 
the President of the American Association for the 
Advancement of Science, responded to the addresses of 
welcome and gave an outline of the objects of the As
sociation. He said that while many of the scientists 
assembled were teachers, the prime object of the or
ganization was not teaching, but the advancement of 
science by the increase of knowledge; to penetrate the 
unknown ; to understand with certainty the mutual 
relations of the various parts of the universe ; and to 
ascertain the highest principles of nature. Some of us 
are attracted by a certain love of the beautiful, whether 
it be the beauty of perfect mechanism, of form, or of 
law in operation; others have an interest in the origin 
and destiny of the human race ; others are adventurous 
explorers, while many others simply desire to kno w. 
Science has a high utilitarian value, and it also pro
motes human happiness. The man of science pursues 
the truth wherever it may lead, and often gains unex
pected benefits. Scientific methods require a reason
able use of the results of observation and experiment. 
Thus correct habits of thought are formed ; we study 
facts first, and then draw our inferences. 'l'heories 
should not be valued for any more than they are 
worth. Labor brings its substantial reward, but there 
is a pleasure in activity itself. Scientific men teach 
that the mental life is worth living and gives as much 
pleasure as the physical life. They demand free 
thought, as well as thought that is careful and j u
dicious and beneficial. The future of science will be 
greater than its past ; and its honest, diligent culti
vation will more largt'ly affect the national life than it 
has ever done heretofore. 

The address of Miss Alice C. Fletcher, before the 
Section of Anthropology, will be found in part in the 
SCIENTIFIC AMERICAN SUPPLEMENT. 

Before the Section of Physics an address was given by 
Vice-President Mees on ..  Electrolysis and Some Out
standing Problems in Molecular Dynamics. " He re
viewed the history of the century that has elapst'd since 
the first note was made of chemical action having been 
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produced by electricity. Volta's great gift to the world 
was the voltaic battery, though his" contact theory 11 

has been a barrier to the progress of investigation. 
Nicholson and Carlisle opened the field for the study 
of electrolysis by the decomposition of water. The sub
stance decomposed is called an electrolyte ; the battery 
terIllinals are electrodes, the one bringing the current 
being the anode, and the one carrying it away the ca
thode. Particles moving toward the anode are anions 
and toward the cathode are cathions, and the general 
law is that the electrolyte is split into two parts, and 
only two, no matter how complex its structure may be. 
'1'he various theories propounded to explain this law 
were reviewed. Important experimental contributions 
have followed one another, batteries have been per
fected, physical actions studied, measuring instruments 
invented. Faraday's laws were stated and his work 
reviewed rapidly. The contributions of Helmholtz, 
Thomson, Boscha, Favre, Gibbs, Hittorf and others 
were mentioned. Kohlrausch's work shows rare pa
tience and skill. His law is that solution affects disso
ciation, and that in the case of fused substances heat is 
a factor to be considered. The question , 'Vhence comes 
the electrical charge upon the ions 9 is not yet solved. 
'Vhether these charges are inherent in the molecule or 
whether they result from the work done upon the mole
cules in dissoeiation is not known. The determination 
of the relative values of solution pressures is simple, but 
of their absolute values difficult. It is impossible in 
this brief synopsis to do justice to Prof. Mees' statement 
of the various problems that remain to be conscienti
ousl�' studied, but his concluding appeal is noteworthy, 
that American physicists should add their full share to 
the development of the theories which cluster around 
the one central pillar on which all science is built to
day, namely, the conservation of energy, and which is 
now 1I10re clearly defined and strongly intrenched than 
ever before. 

Prof. 'Villiam R. Lazenby, vice president of the Sec
tion of Social and Economic Seience, gave an opening 
address on " Horticulture and Health. " After a some
what exhaustive treatment of the value of fruit as a 
diet. showing by means of chemical analysis and per
centage tables what parts of different fruits go to build 
up the various compounds of the human body, he gave 
the results, from the pecuniary side, of Illany years' ex
periencf' at the Ohio State University and elsewhere to 
show the practicability of a family's getting a good liv
i ng from a small area of well located ground devoted to 
the raising of slllall fruits, flowers and forced yegeta
bles From the alsthetic side also, work in this dil'E'c
tion is to be highly recommended, because the resulting 
close association with Nature in her most beautiful 
forms deyelops the best sides of character. 

'1'he socialist has his dream of an ideal world. He be
lieves it possible to have a social and industrial order 
wherein all freely serve, and all are served in return; 
where no drones or sensualists can abide ; where edu
cation is as free and common as air and sunshine, where 
nothing but service secures approbation and nothing 
but merit wins esteem ; where mental development and 
moral culture is the aim, as well as possible attainment 
of all. 

In conclusion the speaker said: "I sincerely hope 
that the obvious advantages of forming horticultural 
colonies will be widely and rapidly improved. It would 
correct the unhealthy congestion of our towns and 
cities. In no other way can so many be provided with 
homes, regular employment and good living. By a 
horticultural colony I mf'an the association of from one 
hundred to five hundred families in the purchase of a 
suitably located tract of land, embracing about one 
acre for each individuaL The location, which should 
be reasonably near some large commercial center, and 
the purchase of this land, should be intrusted to the 
most capable and honest members of the association. 
It should be carefully surveyed and divided into a few 
small lots, centrally located, for the necessary mechan
ics and merchants, but mainly into areas of from one 
to ten acres for horticulture. Ample reservations of 
the best sites should be made for a schoolhouse, town 
hall and public park. The streets should be embow
ered with shade trees, and every owner of a lot or gar
den should be encouraged to beautify and adorn it. 

" I believe such a co-operative effort would secure a 
modest but comfortable home for any family that 
could contribute from $300 to $500. If the contribu
tions ranged from $500 to $1.000, a proportionally better 
home could be secured. Some of the advantages of 
such colonization over the isolated system of taking up 
a homestead lllay be summarized as follows: 

"First. -One-tenth of the land required under the 
old system would be found 3obundant. 

"Second. -It could be far better selected with refer
ence to markets, and more suitable allotments for 
fruits. garden vegetables, floriculture, nursery, etc. 
could be made. 

"'I'hird. -Few draught animals and little expensive 
machinery would be required. 

" And, finally, man's social and gregarious instincts 
would be satisfied. 

., vVhile ignorance and miseducation ruin thousands, 
I believe that poverty resulting from involuntary idle-

J titutifit �mtritau. 
ness sends more men and women to perdition than any 
other cause. 

" Horticulture lllay never become a universal pana
cea for destitution and crime, yet I have a joyful trust 
that thousands will be awakened by it to a larger and 
nobler conception of the true mission of labor, and by 
its practice, along the path of simple, honest, persistent 
work, life lllay be made easier, and men and women 
healthier and happier. " 

" Botanical Gardens" were discussed by Prof. N. L. 
Britton, of New York City, in his opening address in 
the Section of Botany. He said that these were pri
marily formed for purely utilitarian objects, the chief 
being the procuring of plants for medicinal pur
poses. The function of such gardens as aids in scien
tific teaching and research, the one which at present 
furnishes the dominating rea"ClIl for their existence, 
did not develop much, if at all, before the sixteenth 
century. The four main elements of the modern 
botanical garden have been brought into it successively 
and gradually. They are (1 )  the utilitarian, or econo
mic ; (2) the alsthetic ; (3) the scientific; (4) the philan
thropic. '1'hese elements have been given different 
degrees of prominence according to local conditions ; 
SOllle gardens being essentially alsthetic, some mainly 
scientific ; while in our public parks we find the philan
thropic function. The speaker dwelt on each of the 
four elements, showing how it should be developed in 
connection with an ideal botanical garden , and with 
due recognition of the other features mentioned. Then 
leaving the theoretical portion of his subject. he de
voted the remainder of his address to a description of 
the main gardens of the world, illustratin g  his remarks 
by numerous stereopticon views. There are more than 
200 so-called botanical gardens, but few of them Illeet 
the requirements now laid down. Some are pleasure 
parks with the plants labeled ; most of them pay some 
attention to taxonomy and morphology ; many to eco
nomic botany ; while only a small number are admir
ably equipped in all respects. The United States con
tains ten such gardens, of which by far the best is that 
connected with Harvard University. The one estab
lished a year ago in Bronx Park, in the northern part 
of New York City, is one of the latest additions to the 
number. It is liberally endowed, and the plans for its 
development have been drawn on a broad basis. 
Through a co-operative agreement entered into with 
Columbia University, the herbarium and botanical 
library of that institution will be deposited with the 
garden, and most of the research and graduate work 
of the university will be carried on in the museum 
building. 

Other vice-presidential addresses were: On the 
" Achievements of Physical Chemistry, 11 by Prof. W. A. 
Noyes, before the Section of Chemistry ; on "Intuitive 
Methods in Mathematics, " by Prof. W. E. Story, of 
'Vorcester, Mass. , before the Section of Mathematics 
and Astronomy ; and on the" Artistic Element in En
gineering, " by Prof. Frank O. Marvin, of Lawrence, 
Kan. 

The topic assigned on the programme to Prof. 
T. N. Gill, the vice president of the Section of Zoology, 
was" Animals as Chronometers for Geology ; "  but the 
renewed and lively interest in the ever troublous sub
ject of nomenclature led him to take that as his theme 
instead. He was also induced by the fact that the last 
Zoological Congress held at Leyden had asked for the 
consideration of this important topic. Prof. Gill's ad
dress was an exhaustive rClview of the history of no
menclature, from the time of Linnalus, when 4,000 
animals, exclusive of insects, were known, to the pres
ent, when there are 400,000 species of animals. '1'he 
main heads of this admirable and extended treatise-for 
such it really is-were the following : The commence
ment of binominal nomenclature ; the origin and sig
nificance of trivial names ; whether the first species of a 
genus should be regarded as its type-the speaker say
ing decidedly that it should not be ; as to the choice be
tween names simultaneously published; the discrimina
tion between families, super-families, sub-families, and 
groups ; complaints as to the instability of nomencla
ture ; his conclusion being that the "best thing to do 
now is to accept the current system, purified as much 
as possible by judicious and inexorably applied laws, 
hoping that in the future a less cumbrous system of 
notation may be devised. " This will be a relief to those 
of us who have been perplexed and bothered with clash
ing scientific names, being now assured that we must 
put up with the present inconvenient nomenclature 
because it cannot well be helped. 

Two public lectures, complimentary to the citizens of 
Buffalo, were given, with illustrations by the stereopti
con. That on Wednesday evening was by Dr. J. W'. 
Spencer, concerning" Niagara as a Time Piece, " giving 
the eminent author's well known views and theories, to 
which ample space has already been gh'en in these col
umns in reports of last year's proceedings of the A. A. 
A. S. That on Thursday evening, by Messrs. H. C. 
Mercer and Edward D. Cope, gave " The Results of 
Cave Explorations in the United States and their Bear
ing on the Antiquity of Man. " A public reception was 
given, on Tuesday evening, by the ladies of the Twen
tieth Century Club and the members of the Buffalo 
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Society of Natural Sciences, which was a most delight
ful social event, and enabled the guests and their hosts 
to form a mutual acquaintance with each other. 

Reports of the special work done by the several sec
tions, as 'well as of the various scif'ntific excursions to 
Niagara Falls and elsewhere, will be given soon. 
Among modifications taken under favorable considera
tion is one for combining, in future SUIlllller meetings, 
the transactions of the chemical and the geological 
societies, and perhaps other affiliated societies, with 
their reRpective sections of the A. A. A. S. , so as to pre
vent the duplication of work and complication of ma
chinery of organization. The fact is plainly evident 
that some plan is necessary for managing with more 
system and fairness for all concerned the vast number 
of valuable scientific papers offered every year to be 
read in the nine sections now existing. Possibly the 
plan may meet with favor that is already adopted by 
th e American Society of Civil Engineers, of publishing 
and distributing beforehand among the members the 
various papers accepted, and then having them brought 
up for discussion only. This might give more time for 
previous investigation and result in more thoroughly 
satisfactory conclusions. HORACE C. HOYEY. 

. 1. I • 
The Brooklyn's Great Run. 

The new cruiser Brooklyn, on August 27, proved 
herself to be very fast, by covering a distance of 83 nau
tical miles in a continuous run at an average speed of 
21 92-100 knots. She also maintained an average of 
22 9-10 knots during a portion of the run. This latter 
speed was accomplished in the run back between the 
third and fourth buoys, a distance of about 7 miles. 
She also, between the first and second buoys on the re
turn, reached the high average of 22 48-100. In her run 
of 8:1 miles she had a boiler pressure of 160 pounds and 
an average of 138 revolutions a minute, with a maxi
mum of 140 revolutions. By her performance she earns 
for her builders, the Messrs. Cramp, of Philadelphia, a 
bonus of at least $350, 000, a premium of $50, 000 being 
allowed by the government for each quarter of a knot 
developed in excess of 20 knots. Nothing is allowed 
for the extra fraction of a quarter of a knot, and, unless 
the computations of the official naval board should in
crease the average to 22 knots (which is not likely) , the 
bonus will be no greater than if the B rooklyn had aver
aged 21% knots. 

The vibration was scarcely felt by those on board at 
any time during the entire run, though the engines 
were, as a matter of course, worked to their highest 
tension throughout. 

'1'he course was marked by seven buoys, at each of 
which was anchored a revenue cutter or lighthouse 
tender. On these vessels were naval engineers, who 
took observations of the tide conditions, which will en
ter into the conclusions of the naval board in its re
port of the trial to the Navy Department. The follow
ing table shows the time taken and the speed made 
between the buoys : 

Buoy. Time. 
1 ................ ........ .. .. 10:45�13 

Elapsed 
Time. 

2 ... .................. ........ 11:04:17% 19:04� 

3 ................ .............. 11:23:07� 18:50 
4 ............................... 11 :42:56� 19:48� 
5 ............................... 12:01 :45� 18:49 

6 .... .......................... 12:21 :03� 19:18 
7 ............................... 12:89:54� 18:51� 

Total elapsed time, 1:54:41}4; knots, 21'71. 
Following is the record for the return course : 

Buoy. 
1 ... ............ .......... .. 

2 ........ .... .. ............ . . 
3 ............................. . 
4 .............................. . 
5 ............................. . .  
6 ............. . ........ . . 
7 ....................... .. .. . 

Time. 
1:03:13 
1:21:38� 

1:40:35 
1:58:56 

2:18:23� 

2:37:00l1:l 
2:55:45 

Elapsed 
Time. 

18:25� 
18:56� 
18:21 

19:277.t 
18:37� 

18:44� 

Speed. 
Knots. 

21'70 

21'98 
20'90 
22'29 
21'45 
21'96 

Speed. 
Knots. 

22'48 
21'87 
22'90 

21'28 
22'26 
22'08 

Total elapsed time, 1:52:32 ; knots, 22'13. Grand 
total, 3:47:2072'; grand average. knots, 21 '92. 

The principal dimensions of the Brooklyn are as 
follows: 

Length on load line, feet . . . . . . . . ... . . . . . .... . . . . . . . . . . . . .. .. 400'50 

Beam, extreme, feet . . . . . .... . . . . . . . . .  .••.•....... ... . .... 64-83 
Draught, mean, normal, feet . . .. . . . . . . . . . . . . . . . . . ... . .. . .... 24'00 
Displacement, normql, tons . . . . . . . ....... .. , ....... ........ 9,150 

Displacement, trial, tons . . . . . . . . . . . ........ . . .. . . . . . .. . . . . . 8,150 
Indicated horse power, . ...... .... ... . ................. ... 16,000 
Total coal capacity, tons........... ..... .. ....... ........ 1,650 
Coal carried on normal displacement, tons.... ......... .... .. 900 

This vessel has twin screws. The engines are of the 
vertical, triple-expansion type, four in number, two on 
each shaft, and in four watertight compartments. Thf' 
forward engines are readily uncoupled from the after 
engines for cruising at low speed. The boilers are 
seven in number. Watertight bulkheads extend 
about twelve feet above the water line. 

• • • •• 
Rerli n  Snburban '''ramc. 

In 1891 fares were reduced about 50 per cent. The 
number of tickets sold has increased by 7 5  per cent, 
and the receipts more than 29 per cent. Very large 
crowds have to be accommodated on holidays, there 
having been nearly 1,000,000 passengers in one direc
tion on Whitmonday. 
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THE SAVAGE HAMMERLESS RIFLE-MODEL 1895. 
The illustration represents a six shot repeater rifle of 

light weight, having all the latest improvements, the 
highest type of the modern gun, after every test has 
been applied, both to the mechanism and ammunition. 
It is the production of the Savage Repeating Arms 
Company, manufacturers of military and sporting 
rifles and carbines, metallic ammunition, smokeless 
powder, etc. , Utica, N. Y. The sectional view shows 
the action closed, with reference letters referring to the 
following parts : A, the guard lever ; B, the catch on 
the automatic cut-off ; C, the 
automatic cut - off ; E, the 
breech bolt ; F, the extractor ; 
G, the automatic carrier ; H, 
the shoulder in the receiver 
for engaging the end of the 
guard lever for locking the 
guard lever when the gun is 
fired ; K, the sear; 
N, the hammer or 
firing pin ; 0, the 
main spring ; P, the 
sear screw ; R, the 
trigger ; S, the trig
ger safety ; U, the 
breeching up shoul
der ; V, the bolt for 
locking the action ; 
Y, the indicator hole 
for showing the posi
tion of the firing me
chanism, to s h o w  
whether the rifle is 
cocked or un cocked. 

J c ieutific jUlericau. 
tion, safety, durability, effectiveness, accuracy, beauty 
of outline, ease and certainty of manipulation, and for 
the double and ready use as a single loader or as a 
magazine gun, to any foreign magazine gun we have 
inspected. " 

Testing quicksand. 

Suppose we take a certain quantity of quicksand, 
dry it artificially, and then try to make it into quick" 
sand again. Put it into a box and pour water on it 
carefully. Instantly the water is soaked up, and if we 

N e w spaper Censo rship in E u rope. 

Those who enjoy the glorious privileges of freedom 
of speech, and freedom of thought and expression, 
within the realm. of the States, will all the more readily 
understand and deplore the restrictions and censorship 
of the press in many of the countries of Europe, under 
autocratic and even constitutional government. Here 
is how things are managed in Austria, says the Ameri
can Printer. In Austria every newspaper appearing 
mOre than twice a month has to deposit caution money 
if politics are treated 01' mentioned. For Vienna and 

surroundings this deposit is 
fixed at $9,000 ; for towns of 
60,000 inhaoitants, at $3,000 ; 
for towns of 30,000 inhabit
ants, at $2,000 ; and for all 
other places, at $1 ,000. By 
infringement of the press laws 
the caution money may be 

partly or wholly for
feited, and all fines 
are 1 e v i e  d on the 
amount, which has 
again to be made up 
to the original sum if 
the papers are to go 
on. To facilitate gov
ernmen tal c o n  t r 0 1, 
the printer of every 
paper has to forward 
copies of it to the 
local police, to the 
public prosecutor, to 
the chief of the local 
government, to the 
minister of state, to 
the supreme police 
department, besides 
supplying the impe-

The p r o  j e c t i n  g 
hammer h a s been 
e n  t irely eliminated 
f r o  m the gun, in 
which either black THE SAVAGE HAMMERLESS MAGAZINE RIFLE-MODEL 1895. rial c o  u r t library 
or smokeless powder 
can be used, although the gun is specially designed to 
use smokeless powder without dilution. Four differ
ent kinds of ammunition are provided, ranging from 
the expanding bullet, for large game, to the miniature 
lead bullet cartridge. The action is easily dismounted 
and assembled, a new feature being the concentric arm 
of the finger lever, which at all times protects the 
trigger from being accidentally operated. The move· 
ment of this lever is short and requires but little 
power. The arm is a rapid firin g magazine and single 
loading rifle, an automatic cut-off retaining the maga
zine cartridge in reserve when the arm is used as a 
single loader, and allowing a cartridge to be fed up 
into the chamber when one has not been placed in the 
breech opening. The change from a single loader to a 
magazine gun is always automatic. 

The Savage smokeless powder is manufactured with
out the use of nitroglycerine in any form, and with this 
powder and the small caliber metal jaeketed bullet an 
initial velocity of over 2,000 feet a second is obtained, 
giving a flat trajectory and affording a point blank 
range up to 250 yards. The barrel is also non-fouling, 
and hundreds of shots may be fired without it being 
necessary to clear the bore. 

The Savage hammerless safety guard lever repeating 
military rifle has been selected and recommended after 

AN EXTENSION ELECTRIC LAMP HOLDER. 

exhaustive competitive tests at Creedmoor by the New 
York State Board of Examiners appointed by the Gov
ernor of the State to select and recommend the best 
type of magazine breech loading rifle for re-arming the 
National Guard of the State. The board, in making 
its report to the Governor, says : " We have also very 
critically examined a number of military magazine 
rifles in use in this country and in Europe of foreign in
vention, and are free to say that, in our opinion, all 
points considered, the Savage magazine rifle herein 
recommended is far superior in simplicity of construc-

measure the volume, or better, the weight, of the sand, 
we shall see that it takes up a quantity of water that 
measures 30 per cent of its own volume, or 20 per cent 
by weight. The rest stays above the layer of sand. 
If we now pierce a little hole in the bottom of the box, 
we shall see pure water run out ; the sand forms a kind 
of immovable filter. Also by turning the box upside 
down to see the sand keep its form like a stopper. It 
follows from this experiment that we cannot obtain 
quicksand in this way. We must reverse the condition 
of the experiment. Let us put the water into a vessel 
and sift in the dry sand in a thin stream, while shaking 
the vessel lightly. Then we shall get the thick but 
easily flowing compound known as quicksand. That 
the mixture may keep its mobility, two conditions are 
necessary : (1) The quantity of water contained must 
not be less than 21 per cent by weight. (2) The whole 
must be continually though lightly shaken. If we in
crease the proportion or interrupt the agitation for an 
instant, the mass settles down, retaining about 20 per 
cent of water, while the surplus, if it exists, rises to the 
top.-La Nature (Paris) . 

AN EXTENSION ELECTRIC LAMP HOLDER. 

The simple and effective extension electric lamp 
holder shown in the picture has been patented by 
Eugene C. Kuenneth, Gustave Schreier and Charles 
Kuenneth, of Mount Olive, Ill. To the base plate on 
the wall is secured a strip with perforated angled ends 
to receive a pintle engaged by an arm formed in two 
parts, one of which is bent on itself to form a sleeve, 
the adjoining ends of the parts being perforated to 
receive a bolt by which the parts are clamped together 
by a wing nut. To the end of the other part of the 
arm is pivoted the first of a series of telescopic tubes, 
there being fillets between adjacent tubes, limiting 
their outward movement, and annular springs which 
hold the tubes in any position in which they may be 
placed. The holder may swing in any plane upon the 
pintle, and Illay be swung at right angles to this plane 
upon the bolt, being held at the desired inclination by 
the wing nut. The body of the holder is preferably 
of vulcanized fiber tubing, which is a non-conductor 
and about one-third the weight of metal, and the 
hinge, fillets and other trimmings are of brass, nickel 
plated, the fillets being threaded and screwed into the 
tubes. The rear portion of the holder is threaded 
where it enters the hinge cap, and the entire holder 
may be readily taken apart and quickly put together. 

• 1 8 1  • 
NeW"s from Peary. 

A dispatch from St. John's, N. F. , dated August 24, 
says that Lieut. Peary passed Turnavik Island, Labra
dor, early on July 20, in the steamship Hope, which 
was under steam and sail, ninety hours from Sydney. 
He reported everybody well and prospects hopeful. 
The vessel met considerable ice and numerous bergs 
along the coast. This news came by the Labrador 
mail steamship reaching St. John's August 24. Fur
ther news is expected by vessels returning from north
ern Labrador within the next fortnight. 

and the local court 
or national libraries. The pUblication of a paper can 
be stopped either by the police or oy a court of law ; 
but the transmission of foreign papers by the post 
can be prohibited by order of the minister of state. 
Moreover, the Austrian press has to submit to a stamp 
duty, abolished in Hungary, but not in the remainder 
of the empire, though many efforts have been made 
to obtain its total abolition, and this adds not only 
to the cost of the papers, but necessarily restricts the 
number of readers. 

• 1 . ,  • 
AN IMPROVED TELEMETER. 

The illustration represents a simple, easily manipu
lated instrument for measuring distances, which has 
been patented by F. J. B. Cordeiro, Passed Assistant 
Surgeon of the United States Navy, of the United 
States steamship Constellation, Newport, R. 1. Upon 
a handle so placed as to about balance the two ends of 
the instrument is an arm about three feet long, ex
tended at right angles to a telescope, the end of the arIll 
nearest the telescope having a graduation scale for 
either angles or distances. Rigidly mounted on the arm, 
coincident with the lower half of the field of the tele
scope, is a horizon glass, which is shown as a right 
angle prism, and pivoted to the outer end of the arm 
is a lever which extends under the horizon glass, and 
has an adjustable vernier coacting with the adjacent 
graduation on the arm. An index glass, shown in the 
engraving as a right angle prism, is rigidly connected 
to the pivoted end of the lever, its reflecting surface 

C ORDEIRO'S TELEMETER. 

being at an angle of forty-five degrees to the axis of the 
lever. On looking through the telescope and horizon 
glass at an object when distance is to be measured, 
the leVel' is moved to cause the index glass to receive 
the image and reflect it to the horizon glass at a point 
coincident with the line of collimation. The angle will 
be determined by the vernier, and, the base line being 
known, the distance of the object may be readily com
puted or ascertained from prepared tables. If desired, 
the scale may be marked empirically for certain dis
tances, which can then be read at once. 
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AN IMPROVED MILLING MACHINE. 

The milling machine in its various forms is rapidly 
taking its proper plaee in the modern machine shop. It 
has long been an indispensable tool in the tool room of 
every well appointed shop, and has been in quite gen
eral use for various speeial kinds of work. It is only in 
very recent years, however, that it has been demon
strated that for many kinds of work heretofore done on 
a planer or shaper a properly designed milling machine 
is a much more praetieal and eeonomical tool. It is 
also a fact, not generally appreciated, that for surfac
ing and many other kinds of work, a face or end mill 
is a more desirable form and will give mueh better re
sults than can be obtained with the ordinary forms cut
ting on the circumferential edge. Probably the main rea
son why the end or face mill has not eome into more 
general use is because of the faet that it is difficult to 
hold work and bring it into proper cutting relation, 
using this form of mill on the type of maehine most 
generally adopted, viz. , the horizontal spindle type. 
Special milling maehines are now being introdueed, but 
the types that meehanies in general are most familiar 
with are : 1. Those with a fixed horizontal spindle, 
made in the plain and universal forms. And 2. The 
l1Iore reeent type, with a spindle in a fixed vertieal 
position. The horizontal type possesses some advan
tages over the vertical, and in like manner the vertieal 
has decided advantages over the horizontal. It will 
be eonceded that a maehine whieh eombines these two 

riety of work with same outfit of cutters. Holes may 
be drilled in absolute alignment in vertical and hori
zontal position. The tables are arranged to give auto
matic feed almost the entire length, so that work may 
be secured on the full length of the table and the 
cutters brought to bear on same in either vertical, hori
zontal or angular position, thus rendering it a very 
valuable general manufacturing tool. The machine 
has a gear-driven mechanism, the cone being held in a 
stationary bracket with a splined shaft, attached to 
gear, passing through it, and moving with the main 
frame and head. 

Charles E. Van Norman, president and manager of 
the Waltham Watch Tool Company, of Springfield, 
Mass. , is the inventor and designer of the machine, 
which will be manufactured by the company. A va
riety of attachments for spirals and other special cuts 
can be used with the machine when desired, and a num
ber of tools used in connection with the machine are 
shown in one of the viAws. 

.. 4 _ , . 
'J'b e  Eclipse of tbe Sun. 

If it be true that science advances through failures, 
the clouds which prevented the observation of the 
total eclipse of the sun on August 8 may be a blessing 
in disguise. During the past quarter of a century, 
several astronomers have taken up the problem of dis
covering a means of photographing the corona in broad 
daylight, but the results have not been very �ncourag-
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British observers had set up their instruments, the 
weather was wet and the sky cloudy, and it is reported 
that the preparations made ended in a fiasco. It is 
not definitely known what happened at Esashi, where 
Prof. 'rodd and Dr. Deslandres were stationed, but 
little hope of success is entertained. A telegram re
ceived at Copenhagen from Bodo, Norway, states that 
a photographer from Flensburg has taken eleven pho
tographs of the eclipse at Bredvik, on the Skjerstad 
Fiord, but more details are needed before an opinion 
can be expressed as to their value. News has yet to be 
received from the British observing party at Nova 
Zembla, and from the expeditions of the Russian 
Astronomical Society stationed at Enontekis (Finland), 
the mouth of the Obi, and Olekminsk, on the Lena. 

Mr. Norman Lockyer has sent to Nature the follow
ing telegram from Kio Island, where he established a 
station to observe the eclipse : " Although the sun 
was clouded during totality, the sight was most im
pressive. '1'he darkness was so great that lamps were 
needed. The party from H. M. S. Volage consisted of 
seventy-seven observers all trained to make notes or 
drawings of particular characteristics of eclipse pheno
mena, such as coronal structure, extent of the corona, 
and the colors of sky, cloud, and land and water surfaces, 
and to take the times of eon tact. The party was also pro
vided with spectroscopes for analY7.ing the l ights of the 
eorona and prominences, prismatic cameras for photo
graphing the spectra of these objects, and polari-

Fig. ! .  THE VAN NORMAN DUPLEX MILLING MACHINE. Fig. 2. 
types, without saerificing its efficiency in either posi
tion, will be a valuable addition to the list of maehine 
tools. 

The Van Norman " Duplex " milling machine,�shown 
in the aeeompanying cuts, is an entirely new type of 
machine, whieh not only embodies the good points of 
both the horizontal and vertieal types, but arso has a 
range of movement and work that is not possessed by 
either of these. Referenee to the illustrations shows a 
maehine with a base and a work-holding table with 
slides very similar to the ordinary forms. It also has a 
main head frame with a large range of movement at 
right angles to the longitudinal movement of the work
holding slide or table. Attaehed to the main head 
frame in a vertieal plane and parallel with the main 
head frame is the spindle or eutter head, whieh ha� a 
pivotal conneetion with the frame, so it ean be set in 
any position between the vertieal and horizontal. 

'rhe design and arrangement of the parts is such that 
extreme rigidity is obtained in whatever position the 
frame and eutter head is plaeed. 

Fig. 1 shows maehine with eutter head placed at an 
angle on the frame. Fig. 2 represents the eutter head 
in a vertieal position. 

There is hardly any limit to the variety of cuts that 
may be made with this machine. Work may be 
damped on the table or held in a vise, and without re
leasing the work, the eutter Or cutters may be brought 
to bear upon the work in any position between the ver
tical and hOrIzontal. Bevel cuts can be taken with 
right-angled cutters, thus allowing a much larger va-

ing. In the photography of solar prominences, Prof. 
Hale and Dr. Deslandres have obtained distinctly valu
able pictures, and, were it possible to delineate the 
corona with the same suecess on any day when the sun 
is shining, our knowledge of the nature of that solar 
appendage would inerease mueh more rapidly than it 
can at present, when the only. opportunities for study
ing it are afforded by the brief moments of totality of 
a solar eclipse. Perhaps this latest experience will 
induee solar physieists to give further attention to the 
artifieial reproduetion of eelipse conditions. It is, of 
course, not suggested that every-day observations will 
make eelipse expeditions unneeessary-there will be 
work for astronomers during solar eclipses for a long 
time to eome ; but if it were possible to earry out sys
tematic researehes on the structure and eonstitution of 
the solar surroundings, instead of depending entirely 
upon the rare intervals when the photosphere is ob
seured, several moot points might be settled before 
the end of this eentury. 

Observations of the recent total eclipse were made 
impossible by douds. From all along the line of ob
servers, the same report of foiled intentions has been 
reeeived. At Vadso, and in the neighborhood, the sun 
was entirely obscured during totality, and no observa
tions of seientifie importance were obtained. The 
party of Russian astronomers who stationed themselves 
at the village of Orloffskoe, on the Amoor, were equally 
unsuccessful in making observations. The eelipse was 
visible as a partial eclipse at Tokio, but at Akeshi, in 
the island of Yezo, where the Japanese, Ameriean, and 

seopes. " With sueh an army of organized observers, 
an immense amount of valuable information would 
have been aeeuIllulated had the eelipse been visible. 
The exceptional opportunities for aeeurate observation 
offered by the presence of the Training Squadron gives 
astronomers reason for keen disappointment at the 
failure of the eclipse as an observable event ; but stu
dents of seience are used to the destruetion of their 
hopes, and the next total solar eelipse will l::-e as eager
ly looked forward to as the one just hidden from them. 
-Nature. 

. I e l .  
Tbe Steamb oat Night Re cord t o  N ewbnrg 

Broken. 

The new night steamer Adirondack smashed her own 
and all night reeords to Newburg on August 22. She 
made the run of sixty miles in exaetly three hours. 
Her previous best time was twenty minutes slower. A 
head wind and good flood tide were the eonditions. 
The fleet Mary Powell holds all reeords on the Hudson. 
She has covered the distanee in two hours and forty 
minutes. The propeller Homer Ramsdell and the 
Adirondaek have a raee up the river on alternate 
nights. The Ramsdell leaves New York an hour ahead 
of the Adirondaek, but is eompelled to make four land
ings. They reaeh Newburg within five minutes of 
eaeh other. 

THE reeeipts on the Kaiser Wilhelm Canal during 
the first year amount only to lYa per cent of the capital 
invested in it. 
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THE VISIT OF LI HUNG CHANG. 

The man who in himself, more than any other single 
individual, represents the government of China, Li 
Hung Chang, is making this country a visit, in which 
great efforts are deservedly put forth to pay him high 
honors. He is seventy-four years old, and, although 
Viceroy of China, is traveling with a great suite under 
the title of Ambassador Extraordinary to Russia, from 
which country he is on his journey horne by the way of 
England and the United States. He arrived in New 
York by the steamship St. Louis from Southampton on 
August 28 and was received with a salute of twenty-one 
guns, and the warships New York, Indiana, Massachu
setts, Maine, Texas, Columbia, Newark, Raleigh, Mont
gomery, Amphitrite and Terror dipped their flags in 
his honor. He was met by representatives of the 
United States government and of the city of New York 
on the Dolphin, and 
a fleet of yachts and 
excursion vessels was 
present. 

From the American 
line pier, Fulton Street 
and North River, the 
distinguished guest and 
those personally present 
to welcome him passed 
up Broadway in car
riages to the Waldorf 
Hotel, escorted by the 
Sixth U n i t  e d S t a t e s 
Cavalry. A number of 
receptions and visits of 
various kinds were ar
ranged to entertain and 
manifest a hearty wel
come to the distinguish
ed visitor during a stay 
of four or fi ve days in 
New York. 

Li Hung Chang, al
though temporarily re
lieved of office and de
prived of some of his 
honors during the war 
with Japan, is at pre
sent the great man of 
China again, as he was 
for many years before 
the war with Japan. He 
is Viceroy of Pe-chee
lee, Senior Grand Sec
retary of State, Impe
rial Commissioner of 
Foreign Affairs, Senior 
Tutor to the Emperor, 
Director General of the 
Coast Defense of th6 
North and of the Im
perial Navy, Northern 
S u p e I' i n t e n  d e n  t of 
Trade, and Ambassador 
Extraordinary, t h u s 
being the chief manager 
of the horne and foreign 
affairs and the army 
and navy of China. He 
is said to be enormously 
wealthy, but is a China
man to the backbone in 
everything except his 
appreciation of the su
periority of American 
a n d  European enter
prise, which has caused 
him to utilize foreigners 
to educate his country
men. Against bitter op
position he built such 
railways and telegraphs 
as China now has ; tried 
to establish the army 
on f o r e i g n models, 
built an iron-clad fleet, 
and organized a system of coast defense, the failure of 
which in the war with Japan was due mainly to the 
stupendous corruption of his subordinates. 

Li came originally from the Province of Anhui, where 
he graduated in 1847. In 1853 he fought the Taipings. 
From this time on fortune smiled on him. His name 
became illustrious in this memorable conflict, he was 
proclaimed as the savior of his country and obtained 
the famous yellow jacket. In 1854 he was named 
Taotai in the Province of Tonkin. In 1862 he was ap
pointed governor of Kiangsu, superintendent of the 
treaty ports of the south and governor general of Hou
Kouang in 1867. Finally in 1875 he became premier, 
with the title of " Po "  or noble of the third order. The 
presidency of the council of war and the direction of 
the navy devolved upon him. He is called, not without 
reason, the " Bismarck of China. " He is tall and spare 
and his forehead is very flne. The eyes of the old man 
are still bright and his keenness of sight is remarkable. 

J t itu t if i t �tUtticau. 
A drooping mustache and a small beard give him a 
military aspect. There is, however, nothing in this 
physiognomy, which appears so benevolent, to suggest 
the terrible conqueror of the Taipings. 

• ' .  I • 
Tbe Cente n nial of Se llefel der'. Discovery to be 

Celebrated. 

In order to celebrate the one hundredth anniversary 
of the invention of the art of lithography by Alois 
Senefelder, a committee has been elected by the several 
lithographic associations existing to-day. 

The celebration will take the form of an exhibition 
of all the different products of lithography. The exhibi
tion will illustrate the history of the art from its birth 
to the present day. Specimens and prints from the earli
est date and from all civilized countries will be shown. 

Lectures on the history, progress, and development 

LI HUNG CHANG. 

of the art will be delivered by well known experts in 
all of its many varied branches. 

The committee has secured the spacious halls in Ter
race Garden, at Fifty-eighth Street, New York City, 
for October 16 and 17, 1896. The celebration will be 
brought to a close with a grand balL Joseph R. 
Keogh is chairman of the committee, and Ernst Lauck
hardt, of 142 Kosciusko Street, Brooklyn, secretary. 

• • I • 
IN a recent memoir to the Paris Academy of Sciences, 

M. Moissan describes a new method of preparing alloys, 
especially of the refractory metals. He finds that by 
adding a mixture of the oxides of the metals and pow
dered aluminum to a bath of liquid aluminum, he is 
able to obtain alloys with molybdenum, titanium, 
tungsten, uranium, etc. , the . heat set free by the oxida
tion of the aluminum being sufficient to promote the 
reaction. Some of the alloys produced in this way 
ma.y be found useful in the arli. 
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Science Notes. 

On account of the recent important sales of coins, 
the English government has added $30, 000 to the 
annual grant for the British Museum. 

On the third of June, at Gottingen, the new Insti
tute for Physical Chemistry and Electro-Chemistry 
was opened under the direction of Professor ��c rnst, 
the first of its kind which at a German university is 
devoted exclusively to the above branches of science. 

Strangers who went to the Czar's coronation were 
astounded at the unpaved condition of Moscow. They 
found that it would cost $30, 000, 000 to pave the town, 
and that the work would practically have to be done 
over every year on account of the effects of the frost. 

Photography has lately determined the depths to 
which the sun's rays can penetrate through water, and 
the result is that at a depth of 553 feet the darkness 

was about equal to an 
exposure on a clear but 
moonless night. T h e  
exposed plates at this 
depth gave no evidence 
of light action. 

Aime Guinard h a s  
used calcium carbide 
in small pieces in hem
orrhage. He believes 
that the results obtain
ed are not due solely to 
the local effect of the 
lime set free by the ac
tion of the liquids of 
the tissues upon the 
calcium carbide, b u t  
that the acetylene lib
erated also has some 
therapeutic influence. 

The Albert medal of 
the Society of Arts has 
been awarded to Pro
fessor D. E. Hughes, in 
recognition of the ser
vices he has rendered to 
arts, manufacture, and 
commerce by his nume
rous investigations in 
electricity and magnet
ism, especially the print
ing telegraph and mi
crophone. P r o f  e s s o r  
Hughes has our con
gratulations. 

A curious lake has 
been found in the island 
of Kildine, in the North 
S e a .  It is separated 
from the ocean by a 
narrow strip of land 
and contains salt water 
under the surface, in 
which sponges, codfish, 
and other marine ani
mals flourish. The sur
face of the water, how
ever, is perfectly fresh 
and supports fresh wa
ter creatures. 

According to the New 
York Electrical World, 
Dr. J. C.  Perry and Mr. 
W. C. Cheney, superin
tendent of the Portland 
General Electric Com
pany, have been very 
successful in defining 
free gold in quartz by 
means of Roentgen rays. 
H this is so, it is evident 
that the definition of 
"visible gold " will have 
to be enlarged and the 
mining prospector will 
be worried with another 
new test. 

An excellent property of aluminum is its sonorous
ness, says Electricity. According to Faraday's experi
ments, the sound of an aluminum bar is not limited to 
a single tone, with its corresponding upper tones, but 
there are two different tones audible, one in the longi
tudinal and one in the transverse direction. This may 
be easily observed by hanging a bar on a thread and 
holding it near the ear while striking it. 

A delicate instrument, says Invention, has been 
designed by Mr. Horace Darwin which will indicate 
slow tilts and pulsations of the earth's crust of less 
than 1-300 of a second, or an angle less than that 
subtended by a line an inch long at a distanee of 1, 000 
miles. It consists of a circular mirror suspended from 
brackets on an upright by two wires of very unequal 
length. Slight tilting of the upright causes exagger
ated motion of the mirror, and the spot of reflected 
light moved half an inch when a finger was laid gently 
on the marble window set supporting the apparatus. 
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ON THE COMPARISON OF LOW AND HIGH VACUUM 
ELECTRICAL AND RADIANT MATTER PHENOMENA 
WITH THE AURORA, THE SOLAR CORONA, AND 
COMETS.* 

BY PROF. WALLACE GOOLD LEVISON. 
A notable feature of the aurora is that its striking 

colors always occur in the same order. t When the 
streamers are fully developed they are invariably red 
below, green in the middle, and terminate in long 
reaches of a yellow color. 

It seems quite positively established that the aurora 
consists of high potential electrical discharges reaching 
through every gradation in density of the terrestrial at
mosphere, probably following approximately the lines 
of force of the terrestrial magnetic field, appearing 
more intense where they are concentrated near the 
poles, and being almost or quite invisible in equatorial 
regions, where they are viewed transversely and are dis
tributed over a large area. Auroral beams have been 
seen to shoot between the observers on a vessel and 
cliffs upon a near-by shore, and even between the 
houses in a village. On the other hand, they usually 
attain a hl'ight of from 60 to 100 miles. t It has been 
calculated th,.t at 62 miles in height the atmospheric 
pressure is not more than about two millimeters, and 
rapidly diminishes above that height. 

An electrical discharge passing through nitrogen or 
[tir reduced to a pressure of a few millimeters affords 
the red glow or stratified appearance of the Geissler 
tube, while at a lower pressure of one millionth of an 
atmosphere more or less it affords the pale blue, pale 
green. yellow green, or bright green beam of light that 
is emitted normal to the surface of the cathode in [the 
Crookes tube, § and that is only faintly visible to the 
eye, but is very distinctly shown in my photographs of 

J c itutific jmtriclu. 
may consist of a swarm of small material bodies raised 
to incandescence and repelled by the sun in the form 
of the tail, the chief reason for the latter theory being 
that certain comets afford a continuous spectrum in ad
dition to a bright line spectrum. * 

Almost all such theories assume that the tail is re-
pelled or illuminated or both by an electrical action of 
the sun, but no one has yet suggested just what kind 
of an electrical action would be competent to produce 
such an effect, or explained how it could be developed 
by the sun. 

The only electrical phenomenon we can experimen
tally produce, which takes the form of luminous beams, 
is the high potential electrical discharge in attenuated 
gases, which would appear capable of producing a 
comet by the method suggested in the theory first men
tioned. Why such an electrical discharge should ema-

Fig. 4.-PERRINE'S COM ET, NOVEMBER 26, 1895. 
PHOTOGRAPHED AT LICK OBSERVATORY. 

such tubes. This is perhaps the only electrical dis- nate from the sun yet remains to be explained; but so 
charge that can be experimentally developed in the I also does the origin of the electrical discharge which 
form of rays or beams and It is highly susceptible tv '  gives rise to auroral. Comparisons of the spectra of 
the influence of a magnet. comets with the spectrum of such a discharge, as in the 

Assuming the correctness of the theory that an auroral case of the aurora, and for somewhat similar reasons, 
bet1ln is such an electrical discharge directed through have not yet afforded results at all conclusive, although 
our atmosphere of graded density, it seems to me that we shall be able to make progress in such comparisons 
the colors of the aurora Illay be explained as depending when we are visited by a sufficiently bright comet. t 
merely upon the degree of rarefaction of the atmo- In other respects, the resemblance of the high vacu
sphere at the particular elevation where the particular urn discharge to a comet. has been often noted. For 
color occurs. several years I have been photographing such electri-

It might be supposed that this explanation could be cal discharges, and in my photographs of certain 
easily verified by the comparison of the spectrum of the Crookes tubes the cathode beam appears to me to 
auroral streamers with the spectra of various electrical bear as close a resemblance to a comet as we could 
discharges in vacuum tubes containing air or nitl ogen very well expect to obtain experimentally. 
at different degrees of exhaustion, b ut attempts to in- In the diagonal view of the Crookes tube (Fig. 1), for 
stitute such comparisons do not appear as yet to have example, the cathode discharge is seen to consist of a 
afforded conclusive results, for several reasons. For cylindrical diverging beam, which appears to originate 
example it would seem desirable to examine the spectra in a central area of the cathode plate, rather than from 
of electrical discharges in rarefied gases free from con- its entire surface. In the side view of the same tube 
f.nement, a condition which we have no means of ex- (Fig. 2) the beam is seen to have a wing-like coma, sur
p e r i  m e ntally 
securing. It is, 
however, u n 
der such a con
dition, in a cer 
tain d e g r e e ,  
that the aurora 
is developed. 

As the solar 
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according to the position of the magnet with relation 
to the beam. 

One example, shown in Fig. 3, a side view of the same 
globular Crookes tube with the poles of a compound U 
magnet presented behind the cathode, will serve to 
illustrate the susceptibility of the cathode beam to mag
netism. The patch of green light upon the glass is 
largely moved from its original position and elongated, 
showing that the beam has flattened and assumed a fan 
shape. '1'he extent of the deflection of the beam and 
its spreading and flattening depend upon the position 
of the magnet. 

It will be further observed that the beam has divided 
in two parts. One preserves nearly the original direc
tion normal to the cathode plate. The other and larger 
part is deflected and curved away from the first part, 
thus presenting a close resemblance to a second and 
common form of comets. 

I have been able to procure for comparison but one 
photograph of a comet. This is shown in Fig. 4, and 
is a photograph of Perrine's comet, taken at the Lick 
Observatory by one hour's exposure from 4 h. 27 Ill. to 
5 h. 42 m. N ovelllber 26, 1895. It appears to closely re
semble the magnetized cathode beam in Fig. 3. If this 
resemblance be not accidental, and be due to a comIllon 
origin and cause, cornets may be explained perhaps as 
follows : 

Suppose a non-luminous nebula to arrive within the 
influence of the solar system or of the sun itself and 
be caused, by gravitation, to change its direction of 
motion from a straight line to an elliptical or parabolic 
orbit. Suppose that, as it approaches the sun, a high 
vacuum discharge is created within it by an elec
trical action of the sun in some way at present sus
pected but unknown. Such a discharge, taking nor
mally the form of a conical beam of luminous ray, 
diverging slightly from a head or point of origin at the 
nearer side of the nebula, would appeal' as an ordinary 
single-tail comet, becoming more extensive and brighter 
as the nebula nears the sun. Suppose, however, that 
the sun be like the earth, a powerful magnet, and that 
the influence of its magnetism changes the forIll of t lw 
beam to some abnormal shape, depending on the poc i 
tion of  the comet with relation to  the sun's magnet ic  
poles. If ,  for example, the cornet approaches some
where nearly in the plane of the sun's magnetic equa
tor, perhaps the form would be that of Perrine's comet. 
H it approach nearly in a line with the sun's magnetic 
axis, it might at first appear in another form ; but in 
passing around the sun in the plane of the sun's mag
netic axis, it would assume several forllls in pretty 
rapid succession, thus giving rise to such changes as 
have been noted in certain comets and appeared to be 
inexplicable. If this theory be tenable, the curves 
of cornets' tails and all the rapid changes in forlll and 
dimensions of recorded comets may be perhaps at-

t r i b u t e d  to 

corona reselll
bles the aurora 
i n  presenting 
a n invariable 
order of colors, 
it may be a 
similar pheno
menon. Occur
ring as it ap
parently does 
in an atmo
sphere consist
ing chiefly of 
hydrogen be
low and heli
um above, it 
should present Fig. I.-CATHODE BEAM IN CROOKES Fig. 2.-CATHOD'E BE AM, SIDE VIEW, 

SHOWING RESEMBLANCE TO SIM
PLE COMET. 

Fig. 3. -CATHODE BEAM BIFURCATED BY A MAGNET. 

their position 
a t  v a r i o u s  
times with re
lation to the 
solar magnetic 
a x i s ,  but it 
must be borne 
in mind that 
the magneti81ll 
of the various 
planets would 
a l s o  probably 
be concerned in 
shaping them. 
Having no fa
cilities at pres
ent for proper
ly pursuing the 
subj ect, it is 
my purpose in 
this note mere
ly to anticipate 
a line of in
v e s t  i g a t  i on 
which, it seems 
to me, is sug-about the col- TUBE, DIAGONAL VIEW. 

ors observed in gested by my 
photographs, and may assist in solving the problem of 
auroral, coronal and cometary phenomena. 

the order maintained, and its extraordinary dimen- I rounding the nucleus or head, and both views suggest 

sions would be consistent with the extreme rarity of an I that the beam would extend to a great length, were it 

atmosphere composed chiefly of the two lightest known I not limited by the dimensions of the vessel. Where it 

elements. I is intercepted by the glass, it produces a patch of green 

Several theories of comet,s have been suggested, no I light with a dark spot in the center, showing it to be a Alllerican Explorel'" �ost. 
one of which is generally accepted. For example, com- hollow beam. The dark central spot appears to be The State

. 
Department has receIved from 

.
Consul 

ets may consist, perhaps, of rays of illuminated or self- due to a protuberance where the end of the connect- JastremenskI, at Callao, P�ru, a repo:t rcgardlllg th� 
luminous gaseous matter, developed in a nebulous mass ing wire is riveted in the center of the cathode plate, r�mored l.

oss of an explorlllg p�rty III the Inambul'l 

of unknown form more extensively as it approaches the but of this I am not certain, as I have not tried a ca- RIVer �eglOn, led by an Amencan named Cooper. 

sun, or the tail may be a form taken by the entire gase- thode plate without this central elevation. In color and Accordlllg to the r�p�rt of the occurrence receIved 

OUS IllasS under the sun's influence. Again, a comet general appearance the resemblance of this cathode I here, the pa.rty, consIstlllg o

. 

f Cooper and s�ven o�hers, 

beam to ordinary simple comets is at once apparent. after travelIng for ten days along the IIhtmburI, lost 
• Abstract of a note read before the New York Academy of Sciences, May 

But the most interesting phenomenon presented by all reckoning. For two more days they walked at 
4, 1896. 

the cathode beal!l 1'11 thI'S connection is its behavior random through the dense forests, and on the succeed-
t Becquerel, Traite d'Electricitc et de Magnetism. Paris, 1855, vol. iii, p. ' 

442 et seq. under the influence of magnetism. By llleans of a ing night were atta�ked by savages belonginl? to tl�e 

:I: Encyc. Brit .. art, Aurora. magnet it may be caused to assume a variety of forms numerous Campa trIbe. The party fought WIth theIr 
§ Crookes on Radiant Matter. Lecture before the Brit. Ass. Ad. ScL , . . . . rifles as best they could till, four of their number hav-

August 22, 1879. • This may prove to be a characterlslIc of the hlgh vacuum dlscharge. See i '  f 11 t th c ·  ht f t · fl '  ht 
� The discovery of argon may assist in explaining some of the diflicul- Crookes, Phil . Mag., January, 1879. Ing a en, wo 0 ers,

. 
:.-erlllan� , s0.ug sa e y in Ig '. 

ties. t Scbell�, 1)r. H., SpecW-Uw Anal'y�" N. Y., 1872, p. 31J;!. The American consul IS investIgatIng the occurrence. 
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THE BOSTON ELECTRIC SUBWAY. 

(Continued from first page.) 
about $50,000 upon its work. In April, 
1892, it made a report, containing va.ri
ous recommendations. The matter 
went over and a special committee was 
appointed by the Legislature of 1893. 
The new committee gave forty hear
ings and two acts were passed, one for 
the creation of a Metropolitan Transit 
Commission, another for a Board of 
Sub way Commissioners. Without go
ing into the details of the legislation, 
it is enough to say that, after various 
hearings by the committees, a com
posite act was passed by the Legisla
ture providing for the incorporation 
of the Boston Elevated Railway Com
pany and for the creation of the Bos
ton Transit Commission. 

Extensive powers were given the 
commission. They were authorized to 
build a subway or subways in the vi
cinity of the Common , to build a 
tunnel under Beacon Hill, to build a 
tunnel from the vicinity of Scolley 
Square, and to lay out a new way 
from a point near the southeast corner 
of the Common to Franklin Park. 
Seven million dollars was the limit of 
expenditure fixed by the act. The 
construction of a bridge over Charles 
River was also provided for in the act. 

The commission at once began its 
work. By surface and subsurface sur
veys, the exact nature of the ground 
was determined, and these preliminary 
investigations included studies with re
gard to the disposition of underground 
sewers, pipes and conduits, that might 
be met with on the line selected. 

It is interesting to note that an 
" alley " route was proposed. A twenty
five foot alley was proposed for con
struction in the space between Wash
ington and 'fremont Streets, in which 
it was proposed to concentrate all the 
street car traffic of the adjoining dis
tricts. There were various defects in
cident to this plan, such as the fre-
quent grade crossings of the streets 
crossing the line, and the general inadequacy of a street 
of that width for the traffic of many lines of cars ; be
s ides which, the expense would have been very great. 
The plan, however, was submitted to the citizens of 
Boston in the election of 1893 and was rejected by 
them. The widening of 'fremont Street, the placing 
of street car tracks on the Common and the use of a 
shuttle line in the more congested portion of the district 
w e r e  all dis-
c u s s e  d and 
c o n s i d e r e d  
only to be re
j Pcted, and the 
S II b w a  y was 
Ii aally and de
finitely chosen. 

J tituttftt �lUtritJn. 

PREPARING TO RAISE A TREE. 

THE TREE RAISED TO ITS NEW LEVEL. 

vertical and horizontal, each one of 6 feet chord, and of 
versed sine of about 9 inches. Diagonal struts connect 
the vertical and horizontal beams across the upper 
corners. 

One of our cuts shows the Boylston Street entrance 
to the tunnel, near the Public Gardens, and its interior 
is the subject of another view. In excavating the 
ground at this point the contractors employed an ad-
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vanced type of excavating machinery 
and conveyors. The aspect of the ex
cavation work is illustrated in the 
large view. 

In excavating the line along the edge 
of the Common, the old graveyard was 
disturbed, and one of our illustrations 
shows the removal of the bones, 
which were consigned to caskets be
fore reinterment. It is estimated that 
the bones of 910 persons, after their 
long rest close to Boston's busiest 
spot, were removed. Three ancient 
gravestones, giving a clew to the par
ticulars of some of the old interments, 
were found, and views of them are re
produced. The remains are reinterred 
in another portion of the old burial 
ground, three small stones and a me
morial tablet marking the site of their 
new resting place. 

On Saturday before Christmas, 1894, 
a count was taken of the people tak
ing the cars in the congested district, 
which shows that the maximum num
ber leaving the cars at any one hour 
was nearly 3, 500. This is used as the 
basis for determining the size of the 
station platforms. 

The manipulation of trees on the 
line of the road presented many fea
tures of interest, and· two of our cuts 
show the operation of raising a large 
elm tree. In this case it was merely 
a question of change of level, no trans
fer being required. The cuts are self
explanatory. A trench was dug around 
the tree, and the earth was then under
cut, so as to form a great earth ball. 
Chains were passed beneath it and 
carried to four screw jacks, by means 
of which it was raised to the new 
level. The operation being done in 
winter enabled the engineers to secure 
a solid earth ball under the influence 
of frost, thereby greatly facilitating the 
work. 

Our cuts illustrate a two-track sub
way. Part of it, however, will be wide 
enough for four tracks, side by side. 
The two-track subway is 24 feet wide, 

and the four-track one is 48 feet wide. The latter will 
have a line of steel posts along its center to take the 
strain off the roof. It is proposed to have the top of 
the rail about 17 feet below the street surface, so that 
less up and down stairs work will be involved on the 
part of passengers by it than in the use of the New 
York Elevated road. 

The ventilation problem has been much simplified by 
the determina
tion to use elec
t r i c  traction. 
It is proposed 
also to have a 
fan for every 
600 feet section 
of the subway, 
of capacity suf
ficient to COlIl
pletely exhaust 
a s e c t i o n  in 
s e v e n  to ten 
minutes. This 
gi ves a range 
of air current 
of from sixty 
to eighty - six 
feet a minute. 
The fans will 
w o r k  by ex
haustion. 

The COf't of 
the two-track 
subway is put 
at $122 per lin· 
ear foot ; or the 
four-track sub
way at $182 
per linear foot. 

In our issue 
of August 31, 
1895, w e  de
scribed in some 
detail the route 
to be followed 
and the gener
al features of 
t h e  construc
tion. In order 
to h a v e  the 
t u n n e l  near 
the s u r  f a c e ,  
and in order to 
a v o  i d lateral 
pressure, t h e  
arch t y  p e  of 
construction is 
not used and 
the tunnel has 
been given a 
flat roof, sup
p o r t e d  b y  
b r i c k  arches 
t u r n e d  b e 
t ween heavy I 
beams. '1' h e 
s i d  e s are of 
s i m i l  a r con
struction, the I 
beams in the 
sides standing 
v e r ti c a I I Y . 
This establish
es a number of 
a r c h e s  both THE BOSTON SUBWAY-INTERIOR OF THE TWO·TRACK SUBWAY. 

AN Interna
tional Exposi
t i o n  of Pre
cious M e t a l s  
and Machinery 
used in mining 
a n d  working 
them will be 
held in Bris
bane, Queens
land, in June, 
July, and Au
gust, 1897. 
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Dr. Naosen. 

The English newspapers have printed particulars of 
th e strange circumstances under which Mr. Jackson ac
cidentally met Dr. N ansen when traversing the ice 
pack on the southwest coast of Franz Josef Land. 
Jackson wrote : 

" On June 17 I met Dr. N ansen three miles out on 
the floe to the south-southeast of Cape Flora, under 
most extraordinary circumstances. He had wintered 
in a rough hut within a mile or two of our northern 
limit in 1895, and this spring we unknowingly carne to 
within a few miles of his winter quarters. It has been 
a great pleasure to me to be 
the first person to congratu
late him on his great success. 

" Our meeting was all the 
more remarkable as Nansen, 
owing to the great discrepan
cies in Payer's map, and to 
the fact that his two watches 
had stopped, was entirely un
certain of his whereabouts. 
He, on the other hand, was 
quite unaware of our pres
ence in Franz Josef Land, and 
expressed the greatest sur
prise and the liveliest satis
fastion in meeting with us. 
He and Scott-Hansen are 
both in thoroughly good 
health, and are rejoiced at the 
early prospects of their re
turn home afforded by the 
presence of the gallant little 
\Vind ward. " 

J t itUf if i t  �tuttitau. 
never as severe as upon several occasions before Dr. 
Nansen left us. We were regularly exposed, however, 
to violent pressures, caused by the changing spring 
tides. The Fram was once or twice daily lifted from 
six to nine feet. Her bottom became visible as it 
rested on the ice. So little effect did this have on the 
Fram's timbers that the men slept undisturbed. 

" An easier Arctic exploring expedition one could 
hardly imagine. The principal work was to take regu
lar observations, sleep and eat. '£he health of the men 
was perfect during the entire expedition. There was 
not a sign of scurvy among any of the men. \Vhen 
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had ever before been attempted on this side of tha 
Atlantic. The squadron included the battleships 
Indiana and Massachusetts and the cruisers Columbia, 
New York, Cincinnati, Raleigh and Newark. It is 
said thl;tt the concussion from firing the thirteen inch 
guns on the battleships Indiana and Massachusetts 
was something terrific, and the shock on board the 
Indiana was such as to throw a 2, 000 pound anchor 
several feet into the air and into the sea from h er 
port bow. The target was about twenty-five feet high 
and fifteen feet wide at the base. The vessels of the 
squadron passed and repassed it  at  a distance of  2, 000 

N ansen had actually start
ed westward over the ice 
pack for Spitzbergen when 
Jackson Illet him. His pro-

THE BOSTON SUBWAY-OLD GRAVESTONES FOUND ON LINE OF EXCAVATION. 

yards, running about eleven 
knots. A spirited account of 
this practice is thus given in 
the New York Sun : " The 
New York led the column, 
and, as she got in range, she 
blazed away with her for
ward battery, following it up 
with a cannonade from her 
waist, and finally from the 
guns of her after division. 
Some of the projectiles frolll 
the big and little rifles pierced 
the wings of the canvas target. 
Any one of them would have 
hit the hull of an ordinary 
ship. The Indiana followed 
the New York, and the sea 
seellled to tremble with the 
vibration when her main bat
tery let its ponderous missiles 
loose. Every gun on the port 
side barked or roared OJ, thun
dered at  the target. H " n : 
a new sensation to all hand. " 
this firing of many guns frO! ; 
the decks of the greatest of 

ject was not only highly dangerous, but was probably 
impossible of achievement, and it was his great good 
fortune that Europeans were there ready to succor him 
in bleak Franz Josef Land, where he had taken refuge. 

Dr. Nansen went to Christiania on board Sir George 
Baden-Powell's steam yacht Otaria. A grand fete was 
held at Tromsoe before Dr. N ansen's departure in 
honor of himself and his comrades. Great enthusiasm 
was shown by the people, and Dr. Nansen and his 
comrades were carried in chairs into the hall where the 
fete was held and where a number of speeches were 
made lauding Dr. Nansen and his companions for 
their work. King Oscar II of Sweden and Norway 
will attend the reception to be given at Christiania to 
Dr. Nan�en. 

An invitation was telegraphed to Dr. Nansen asking 
h i I II to ad
dress the an
nual meeting 
of the British 
A s s o e i a tion, 
which will be 
held at LiYer
pool on Sep
telll ber Hi. A 
response h a s  
been recei\'ed 
which justifies 
the hope that 
he will accept 
the invitation. 
H i s explora
tion resulted in 
Itlany interest 
i II  g scientific 
d i s  c 0 v e r i es, 
and an account 
of his voyage 
i s  e a g e r l y  
awaited. 

The London 
Chronicle 0 f 
A u g u s t  2 7  
publishes a n  
account of the 
voyage of the 
Arctic explor
i n g  v e s s e l  
Fram, after Dr. 
N a n  s e n  left 
her. The ac
count is given 
by Capt. Sver
drup, comman
d e r o f  t h e  
FI·am, and was 
� e n t to the 
Chronicle from 
'1' r 0 Ttl S 0 e by 
Dr. N a n  s e n  
himself. 'l'he 
dispatch says : 

all efforts to advance the boat through the ice by the our war vessels. The awful concussion made the 
force of steam or a process of warping failed, it was men at the great rifles temporarily deaf ; the niter 
found that guncotton mines proved the best Illeans of from the powder blistered their faces, and powder 
shattering the ice. grains more than an inch in thickness dropped on 

" As a rule there were very high ice floes, so extensive the decks, freckling them with holes more than 
that their termination could not be descried eyen -by half an inch deep. The 2, 000 pound anchor fiew 
the use of telescopes. Often it looked like a hopeless from the bow as from a catapult with the thunder 
task breaking our way out of the ice foot by foot, but of the first gun. Capt. Bob Evans was too busy to 
with the liberal use of explosives, and owing to the pe- stop to investigate the loss of the anchor ; besides, the 
culiar construction of our boat, we finally succeeded. " cruiser Raleigh was steaming at an eleven knot rate 

• • • •  • j ust astern, and, naturally, Capt. Bob kept right on, 
F I r I n g  Big G U llS. shooting off more gunpowder and steel as if nothin g 

Seven representative war vessels of the new United out of the ordinary had happened. Every vessel was 
States navy arrived at New York, August 23, after I cleared for action before she passed the target. That 
twenty-two days of severe squadron sea service, which was the sign al that fluttered in bunting from the flag
also included battery practice on a larger scale than ship j ust before the seven white fighters formed in col

" T h e  i c e  
pressure w a s  THE BOSTON SUBWAY --INCLOSING HUMAN REMAINS PREVIOUS TO REINTERMENT. 

UIIm to shoot 
at the can vas 
target. They 
w e r e  in tlhl 
same condit ion 
they would be 
in if en ga ged 
in actual unt
t Ie. Most of 
the shots of 
the I n  d i a n  a 
struck so near 
the target that 
if it had been 
even a 200 foot 
s h i p  t h e r e  
w()uldn't have 
been a vestige 
of the s h i p 
a ft  0 a t .  The 
Haleigh , which 
fol lowed t h e  
Ind iana, holds 
the reeord for 
gunnery, n o t  
o n I y i n  011r 
own navy, hut 
ltl llOng all the 
,,'ar ships of 
the worl(l . She 
m a i n t a i n e d  
her glory by 
d e  III 0 I i is hing 
the target al· 
III  0 s t at the 
first fire, and 
t h e  s h i p s  
astern of her 
fi r e d  a t  n 
wreek. Rear 
Adllliral B Ul I C'e 
sign aled t h e  
Raleigh to put 
out a new .tar· 
get, which she 
d i d .  F o u r  
tiIlles th " sh ips 
of the squad-
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ron passed the target and four times they belched tons 
of steel that made the sea around the bobbing triangle 
look like an angry lot of breakers on a rocky coast. 
The Raleigh won the honors. Several times the sig
nal, • vVell done, Raleigh l ' was displayed from the 
flagship. Naturally Capt. Miller and Lieut. -Com. 
William J. Barnette, the executive officer of the Ral
eigh, were elated. From the Raleigh's main battery 
207 shots were fired within eight minutes." 

Subsequently the squadron indulged in torpedo prac
tice. Buoys were placed a short ship's length apart, 
and at a speed of six, nine and eleven knots, each ship 
banged away with her torpedoes. The target was 400 
yards from the ships, and each ship had three shots at 
it. Every torpedo didn't strike between · the buoys, 
but every one would have hit an ordinary war vessel. 

.. f . . ... 
The A llleri c a u  Cheulical Society. 

Buffalo Meeting, August 21-22, 1896.-The American 
Chemical Society, one of the societies affiliated with 
the American Association for the Advancement of 
Science, met at Buffalo, August 21 and 22, with an at
tendance of members nearly equal to the combined at
tendance of all the other affiliated societies, and with a 
long programllle of papers, which included several of 
llluch importance. Dr. Charles B. Dudley, of Altoona, 
Pa. , presided. ThE> opening address of welcome was by 
Dr. Roswell Park, of Buffalo, as presidE>nt of the Buffalo 
Society of Natural History, in which he said that that 
society now grE>eted the American Chemical Society for 
the first time, but hoped to meet them again in 1906, as 
they had met the American Association for the Ad
vancement of Science in 1866, 1876, 1886, and were now 
to meet them in 1896. He said that it is not generally 
known outside of Buffalo that Buffalo is the sixth com
mercial city of the world, and in tonnage of freight en
tering and leaving the port it is surpassed only by Liv
erpool. He urged the chemists to devote their best en
ergies to discover that great desideratum of therapeu
tics, some chemical compound which shall be toxic to 
pathogenic germs, but innocuous to the tissues of the 
human body. 

President Dudley responded briefly on behalf of the 
society. 

Dr. Park's address aptly introduced a very important 
paper in its sanitary bearing by Cass L. Kennicott on 
the " Inspection and Sanitary Analysis of Ice. " Ab
stracts of other papers follow. 

ALU:'iIINUM ANALYSIS. 

By James Otis Handy. 
Although the aluminum industry is not a large one 

in the sense that the iron industry is, it is growing very 
rapidly. The output of the United States in 1894 was 
550, 000 pounds, and in 1895 it was about 850, 000 pounds. 
The Pittsburg Reduction Company, with w,)rks at 
New Kensington, near Pittsburg, Pa. , and at Niagara 
Falls, N. Y. , is a representative American producer of 
aluminum. The material is made by electrolysis, in 
carbon-lined pots of alumina, the material being dis
solved in a fused bath of fluorides. Th.e product of 
each pot is ladled out at intervals, and is graded ac
cording to analyses. Some of the aluminum is sold as 
it is made and some is alloyed. The aluminum at 
present produced with the best ores available contains 
from 99 to 99 '9 per cent of aluminum, 0 '3  to 0 '05 of 
silicon, 0 '50 to 0 '0 per cent of copper, 0 '20 to 0 '0 of 
iron. Carbon is sometimes present. 

Second grade aluminum contains 96 to 98 per cent 
aluminum, silicon and iron making up the remainder. 
Aside froUl analy,;es of metallic aluminum, there are 
required in the pursuit of the aluminum industry 
analyses of al uminulll alloys of copper, nickel, mangan
ese, ehromium, tungsten, zinc and titanium ; of alumi
num solders, containing tin, zinc and phosphorus ; of 
aluminum hydrate, bauxite and electrode carbons ; of 
hydrofluoric acid and fluorides. The method of these 
analyses was described in detail. 

'I'HE DEVELOPMENT OF SMOKELESS POWDER. 

By C. E. Monroe. 
Dr. �Ionroe gave an elaborate history of the work of 

other investi�ators and then described his own powder, 
called " indurite. " To manufacture this powder 
he began by purifying his dried military gun cotton, 
w'hich was done by extracting it with hot methyl alco
hol in a continuous extractor, and when this was 
completed the insoluble, nitrated cellulose was again 
exposed in the drying room. The highly nitrated 
cellulose was then mixed with a quantity of mono-nitro
benzene, which scarcely affected its appearance and did 
not alter its powdered form. The powder was then in
corporated in a grinder by which it was colloidized, and 
converted into a dark translucent sheet or mass resem
bling India rubber. 

The sheet was now stripped off and cut up into flat 
grains or strips, or it was pressed through a spaghetti 
machine and formed into cords, either solid or perforat
ed, of the desired dimensions, which were cut into 
grains. Then the granulated explosive was immersed 
in water boiling under the atmospheric pressure, by 
which the nitro-benzene was carried off and the cellu
lose nitrate was indurated, so that the mass became 
light yellow to gray, and as dense and hard as ivory, 
and it was by this physical change in state, which could 

J c itutif ic 1mtticau. 
be varied within limits, that he modified the material 
from a brisant rupturing explosive to a slow-burning 
propellant. 

The indurite thus formed stood severe tests. The 
chief of the bureau informed Dr. Monroe, before the 
firing began, that a powder giving 2, 000 feet initial ve
locity would be a complete success. In two successive 
rounds of a six inch rapid fire gun using twenty-six 
pounds of this powder, and a 100 pound projectile, the 
pressures were 13 '96 and 13 '93 tons, and the velocities 
2,469 and 2,456 feet per second respectively. 

Dr. Monroe sums up the desiderata of smokeless pow
der thus : 

1. That it shall be physically and chemically uniform 
in composition. 

2. That it shall be stable and permanent under the 
varying conditions of temperature and humidity inci
dent to service storage and use for ail time. 

3. That it shall be sufficiently rigid to resist deforma
tion in transportation and handling. 

4. That it shall produce a higher or as hi�h a ve
locity with as Iow a pressure as the service charge of 
black powder for a given piece. 

5. That it shall be incapable of undergoing a detonat
ing explosion. 

6. That the products of its combustion shall be nearly 
if not quite gaseous, so that there shall be no residue, 
and little or no smoke. 

7. That it shall produce no noxious or irrespirable 
gases or vapors. 

8. That it shall not unduly erode the piece oy devel
oping an excessive temperature. 

9.  That it shall be as safe as gunpowder in handling 
and loading. 

10. That it shall be no more than ordinarily danger
ous to manufacture. 

Indurite wrapped in felt in an iron vessel was ex
posed to a temperature of 2mr Fah. for six hours with
out undergoing change, and again at a temperature of 
2120 Fah. for twenty-four hours before any change was 
observed, and again to 50  Fah. without being affected. 

Edward Hart presented some notes on the prepara
tion of glucinum, reporting pro�ress in the investiga
tion for which the A. A. A. S. some time ago appro
priated a fund. He finds it better to handle large quan
tities, and has reduced beryl in quantities of 100 pounds 
at a time. The presence of silicon in crucibles first used 
impaired the purity of the product, and he substituted 
crucibles made of pure glucina, following the analogy of 
the reduction of aluminum, which is now made in cruci
bles of pure alumina. He described other details of 
his work, which is still in progress. 

L. M. Dennis, in presenting a paper on •• Some New 
Compounds of Thallium, " mentioned incidentally that 
in the progress of investigating these compoundH, he 
had discovered that potassium platina - cyanid, 
K.P+(CN)., is by far the most efficient substance yet 
discovered to cause fluorescence of the X rays ; hence is 
better adapted to paint fluorescent screens than any of 
the salts generally used. Prof. Dennis also read a 
paper on " Separation of Thorium from the Other Rare 
Earths."  

Other papers read were : " Composition of Certain 
Mineral Waters in Northwestern Pennsylvania, " A. E. 
Robinson and Charles F. Mabery ; " Mercuric Chlor
thio-cyanate, " Charles H. Herty and J. G. Smith ; 
" Zirconium Oxalates," F. P. Venable and Charles 
Baskerville ; " Rutheno-cyanides, "  James L. Howe ; 
" The Reduction of Concentrated Sulphuric Acid by 
Copper, " Charles Baskerville ; " Some Analytical Me
thods Involving the Use of Hydrogen Dioxide, " B. B. 
Ross ; " An Analytical Investigation of the Hydrolysis 
of Starch by Acids,"  George W. Rolfe and George 
Defren ; " The Effect of an Excess of Reagent in the 
Precipitation of Bari"um Sulphate, " C.  W. Foulk ; 
" Estimation of Thoria, Chemical Analysis of Monazite 
Sand," Charles Glazer ; " DeterminatIOn of Redueing 
Sugars in Terms of Cupric Oxide, " George Defren ; 
" Acidity of Milk Increased by Boracic Acid, " E. H. 
Farrington ; " Accuracy of Chemical Analysis, " Fred
eric P. Dewey ; " Some Extensions of the Plaster of 
Paris Method in Blowpipe Analysis, " W. W. Andrews ; 
" Device for Rapidly Measuring and Discharging a 
Definite Amount of Liquid, " Edward L. Smith ; " Table 
of Factors, " E. H, Miller ; ., A Modified Form of the 
Ebullioscope," H. W. Wiley ; " A  New Form of Potash 
Bulb , "  M. Gomberg, communicated by A. B. Prescott ; 
" Morphine in Putrefactive Tissue, " H. T. Smith, com
municated by A. B. Prescott ; " The Signification of 
Soil Analysis, "  H. W. Wiley ; " A  Complete Analysis 
of Phytolacca Decandra, " G. B. Frankforter and 
Francis Romaley ; " The Crystallized Salts of Phyto
lacca Decandra, " by same ; " The By-products Formed 
in the Conversion of Narcoline in Narceine," G. B. 
Frankforter ; •• Notes on the Determination of Phos
phorus in Steel and Cast Iron, " George Auchy. 

On Friday afternoon the members of the society 
visited Lang's brewery and the city reservoir, and then 
separated into three parties, to visit (1) the Milson Ren
dering and Reduction Works and the Garbage Reduc
tion Works, (2) the Aniline Works, (3) the Buffalo Re
duction Company's Works (copper smelters). 

On Saturday an excursion wa.s made to Niagara Falls 

by boat and to Lewiston by the Gorge road. The Cal
ciuIll Carbide Works, power house of Cataract Con
struction Company, and Cliff Paper Mill were visited. 

RECENT PATENT AND TRADE MARK DECISIONS. 
Loewer Sole Rounder Company v. Gibbon (U. S. C. C. 

Penn. ) 74 Fed. Rep. 555. 
Effect of Decision of Another Court Sustaining the 

Patent.-The decision of a Circuit Court sustaining a 
patent will be followed by another court unless new 
evidence is produced, which, if it had been introduced 
in the other court. would have resulted in invalidating 
the patent. 

Sole Cutting Machine Patents.-The Loewer & Blair 
patent No. 407, 735 has been held valid and infringed as 
to claims 1, 4, 5, 6, 9 and 14. 
National Sewing Machine Company v. Willcox, Gibbs 

& Company (U. S.  C. C. A. 3d Cir. ) 74 Fed. Rep. 557. 
Construction of a Royalty Contract.-The Willcox & 

Gibbs Sewing Machine Company agree to pay the Na
tional Sewing Machine Company a royalty of 40 per 
cent on its receipts from sales or leases of machines 
covered by the latter's patents, provided, however, that 
if the defendant " shall sell or lease or cause to be sold 
or leased " in any foreign country the machinr at less 
rates than those in this country, " then the royalty rate 
to be paid shall be 45 per cent in lieu of 40 per cent as 
herein before provided." After operating severa� years 
in the home market, the defendant began selling and 
leasing in a foreign country at a less rate. Plaintiff 
claims that the provision was retroactive, giving it a 
right, on the happening of the condition provided for, 
to 45 per cent of all previous sales and leases from the 
commencement of the contract. The Court held that 
the plaintiff was entitled to only 40 per cent of sales 
and leases prior to such operation in a foreign country 
at a less rate and 45 per cent of all subsequent sales 
and leases, both at home and abroad. 
Kilmer Manufacturing Company v. Griswold (U. S. C. 

C. A. 2d Cir. ) 74 Fed. Rep. 561. 
Bale Ties. -The Kilmer patent No. 282, 991 for bale 

ties of wire, where a bent wire is clutched in a V shaped 
clasp made of heavier wire, is void as to claims 1 and 2 
in view of the patent of Smith, No. 159, 463. 
Codman v. Amia (U. S. C.  C. A. 1st Cir. ) 74 Fed. Rep. 634. 

Atomizers .-The Shurtleff patent No. 447, 064 is void 
as to claims 1 and 2 for want of novelty and invention, 
as there is no patentable novelty in securing directly to 
the cap or stopper of an atomizer a nozzle adapted 
to be applied to the nostrils, or in so constructing the 
cap or stopper that its top shall form a seat for the noz
zle. 
Campbell v. H. T. Conde Imp. Company (U. S. C. C. 

Ind. ) 74 Fed. Rep. 745. 
The Elements of a Combination Presumed to be Old. 

-A failure to separately claim any of the elements com
posing a patented combination raises a presumption 
that each of such elements is old. 

Corn l")lanters. -The Campbell patent No. 324, 983 for 
the combination of a planter and fertilizer distributer, 
consisting of a hopper having the rear portion inwardly 
curved in circular form and extending across both 
disks through which the corn and fertilizer pass, geared 
together for simultaneou sly dropping the corn and fer
tilizer, is void as being simply for a new collocation of 
old elements producing no new function, operation or 
result. 

French v. Alter & Julian Company (U. S.  C. C. Ohio) 74 
Fed. Rep. 788. 

Trademark. -A preliminltry inj unction forbidding 
the use of a trademark which has not been established 
by adjudication will not be granted if affidavits are filed 
that indicate a prior use. 

e t o '  • 
Ki te Plt o t o g .oa plls of B o s t o n .  

William A. Eddy, of Bayonne, N. J. , has succeeded 
in making several distinct photographic views of Bos
ton from a great height, by means of a camera sup
ported from kites. The kites were of the tailless type 
used at the Blue Hill Observatory, where an altitude of 
7, 441 feet was obtained, and were six and seven feet in 
diameter. Four to eight of these kites were required 
to support the camera, depending upon the strength 
of the wind. Distinct views were obtained of the Com
mon, Beacon Street, Common wealth A venue, Charles 
River, and the outlying suburbs, and Mr. Eddy esti
mates that in one of the views the camera was, at the 
moment of exposure, 1, 500 feet above the pavement. 

• • • 
A n d .·ee H O Ule A�aill. 

Mr. Andree has arrived at Tromsoe, Norway, from 
Danas Island, Spitzbergen, on board the Virgo. He 
has abandoned, for this year, his idea of crossing the 
Arctic regions in a balloon, the season having become 
too far advanced to justify an ascension. 

• • • • •  
The Pol a r  Suo", of Mars. 

A dispatch of August 24, from Lowell Observatory, 
Flagstaff, Arizona, to John Ritchie, J r. ,  of Boston, 
announces that the polar snow of Mars has been ob
served in latitude 75, longitude 36, about two degrees 
in diameter. 
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Six N e w  Variable Stars. 

Lists of suspected variable stars are published in the 
Results of the National Argentine Observatory, vol. xvi, 
p. xxxii, and vol. xvii, p.  xi. 'l'hese lists contain 527 
and 232 stars, respectively, in which the magnitudes 
were found to be discordant in the observations of the 
Corboda Durchmusterung. Especial attention is there 
called to 26 stars which are indicated by exclamation 
marks. These stars have been looked for on a number 
of Draper memorial photographs by Miss E. F. Leland, 
and the results confirmed by Mrs. Fleming. From this 
examination, confirmation of the variability of the 
stars -240 12600, _270 15203, _330 185, _340 224, -380 138, 
and -380 13089 has been obtained, the change exceeding 
one magnitude in all cases. The variation of _22' 13401, 
_22" 13700, -230 8083, -240 13621, -250 1197, -300 12799, 
-330 13321, -35' 11936, -350 14568, -370 11462, -380 2639, 
and -410  12260 on from 8 to 25 nights did not exceed 
two or three tenths of a magnitude, and the variation 
of these stars is accordingly not as yet confirmed. In 
each of these cases two comparison stars were selected, 
differing about half a magnitude in brightness, one a 
little brighter and the other a l ittle fainter than the 
suspected variable. The star _220 15937 does not ap
pear on photographs taken on 16 nights, although the 
adjacent star -22' 15939 is well shown on all. The con
firmation by Miss Leland of the variation of -24' 7693 
has already been announced (H. C. O. Circular No. 7). 
'rhe confirmation by Mr. Robert H.  'West of the varia
tion of _25' 1602, _26' 892, and 30' 375 has already been 
announced by him (Astron. Jour. , xvi, p. 85). -250 1602 
and -30' 375 have also been confirmed here from the 
examination of the photographs. -300 19092 is R Piscis 
Austrini. The variation of -330 13234 was discovered 
independently by Mrs. Fleming (H. C. O. Circular 
No. 6).  The star in the Bonn Durchmusterung 
-22' 4346 and not found by Thome does not appear on 
photographs taken on 8 nights. 

It therefore appears that of these 26 stars, 12 are 
variable, the variability of 12 is not confirmed, and 2 
do not appear on the photographs examined. 

The laborious work of taking out all the photographs 
of the regions containing these six new variable stars, 
measuring the brightness, the magnitude at maximum 
and minimum, the period and form of light curve, as 
has been done for other variable stars discovered here, 
is now in progress. EDw ARD C. PICKERI�G. 

Harvard College Observatory, August 13, 1896. 
. . ' .  

P ri nceton's N e ,v L i b ,·a .·y. 

Ground has been broken for the new university 
library of Princeton, N. J. The building will be about 
200 by 180 feet, and will cover all the ground now occu
pied by the old chapel, rnost of that occupied by East 
College, and a big piece of the lawn back of East Col
lege. The new building is to be almost square, with a 
large court in the center. The plans and contract filed 
in the county records show that the new structure will 
be four stories high and will cost $598, 000. Henry M. 
Potter, of New York City, is the architect, 
and the style of architecture is to be Gothic. 

Besides the new library, a huge dormi
tory soon will be erected on the western part 
of the campus, and the faculty is to receive 
dbtinguished accessions. New fellowships 
ane! scholarships are to be founded. The 
old chapel has been torn down, and many of 
tho ancient elms have also been removed to 
mal,e room for the foundations. 

---�---- �.�-,---- --
E c J i pse of t h e  l'l o o n .  

Director E. S.  Holden, of Lick Observatory, 
sends the following report of the partial 
eclipse of the moon on August 22. The ob
servations were made by Professor C. D. 
Perrine : 

" Light clouds partially obscured the first 
contact of the shadow, but they soon cleared 
away, and the sky was clear during the 
remainder of the eclipse. The first certain 
darkening by the penumbra was at 8 :35. 

.. The first contact with the shadow was 
at 9 :23 :31. The last contact with the shadow 
was at 12 :31 :50. 

" 'rhe obscured portion of the moon was 
quite bright, the more prominent markings being easily 
visible. The earth's shadow was a copper color near 
its center, shaded to a somewhat greenish tinge at the 
edges, the penumbra being of a light pink tinge." 

.. . ., 
A Bibliography of Power Locomotion on 

Highways . 

Mr. Rhys Jenkins, M. I. M. E . ,  has conferred a real 
favor upon those interested in horseless carriages and 
traction engines by the pu blication of a guide to the lit
erature relating to traction engines, steam road rollers, 
horseless carriages of every description, including books. 
papers read before technical and scientific societies, and 
periodical literature. 

The latter is of the utmost value, the horseless car
riage being so comparatively new. We note that the 
SCIENTIFIC AMERICAN and the SCIENTIFIC AMERICAN 
SUPPLEMENT are referred to many times. 

J C itutific �mtri,au. 
DISCO VERY OF A BRONZE STATUE AT DELPHI. 

In the beginning of May, the lower portion of a 
bronze statue of natural size was discovered to the 
north of the temple of Delphi, behind a thick wall, at 
a depth of about thirteen feet, and above a sewer, as 
shown in our first engraving. 'rhe legs were covered 
with a long skirt, girt very high and extending to the 
ankles in symmetrical folds. The arrangement of the 
garment and the form of the elongated feet, with bony 
toes and projecting heels, indicate a work of the fifth 
century still marked by archaism. A break had oc
curred along the girdle at the point where the two halves 
of the statue were formerly joined, they having been cast 
separately and then soldered together. Aside from a 
small hole in the right side of the body, the piece was 
intact and in all the freshness of its patina. 

The interior of the bronze was completely filled by a 

FINDING OF THE STATUE. 
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the same hand, relate to one and the same work. Such 
work is easy to restore in thought from the descriptions 
that Pausanias gives of the ex-voto addressed at Del
phos or at Olympia by the rich trainers-the power
ful princes who raced in the hippodromes and won 
the Pythian and Olympian crowns with so great honor. 
Standing in his chariot, not in the heat of the contest, 
but in the pride of triumph, the conqueror defiles at a 
slow pace. Above him floats the Victory that crowns 
him. At the sides of the chariot very young ephebes 
restrain the impatient horses. 

This is the way in which we should figure the group, 
the auriga of which has been preserved to us. An at
tentive study of the figure and a comparison of the work 
with the Greek sculptures of declining archaism will 
permit of recognizing therein (1) traits common to the 
various schools that flourished between B. C.  480 and 
460, such as the rounded form of the contours, the 
partly open mouth, the form of the feet, etc. ; and (2) 
characters proper to the Peloponnesian studios. 'V hence 
the following conclusions : The work belongs to the 
fifth century B. C. (between the years 480 and 460) , is of 
the Peloponnesian school and represents a group com
memorative of a victory in the chariot races at Delphi. 
For our figures and description we are indebted to 
Tour de Monde. 

• • • 1 • 
A N eglect e d  A f" ican Isla n d .  

Napoleon effectually prevented St. Helena from ever 
sinking into obscurity. Nevertheless, for some years 
past the island has been getting deeper and deeper into 
financial straits, while the population has been steadily 
diminishing. St. Helena is only some 1, 600 miles dis
tant from Capetown, and yet the island is comparative
ly unknown to South African colonists, as the outward 
and homeward steamers to and from Capetown only 
call there once in three weeks and make a very brief 
stoppage. And yet this historic island is well worthy 
of a visit, not only from its associations with the great 
Corsican, but also because it possesses, probably, the 
finest climate in the world. A constant southeasterly 
trade wind, straight from the pole, blows over the 
island, and sweeps away those germs of disease which 

compact core of blackish color that resisted the action lie latent in less favored spots. As a consequence, the 
of the knife as well as that of water, like earth that had longevity ()f the inhabitants is probably much greater 
been submitted to the action of fire at a very high tem- than in any other portion of the globe. In spite of all 
perature. The feet had been cast separately and af- this, and proximity of the island to the Cape, hardly a 
fixed to this central core. Upon the researches being solitary Africander finds his way there from one year's 
continued at t his same place, there were met with in silc- end to the other . 
cession in an interval of a few days the following pieces : So much in reference to St. Helena as a health resort. 
(1) A torso clad in a short-sleeved chiton, intact like the Now let me briefly refer to a matter that is of more 
lower part of the body, and fitting accurately upon the vital importance. The strategical advantages of the 
waist. The composition of the fabric and naked parts island have been fully recognized by both naval and 
and the proportions of the face agreed in style with the military experts, and the Royal Commission which was 
fragment already discovered and confirmed the hy- presided over by the late Lord Carnarvon recommend
pothesis emitted as to the date of the work. 'rhe arms ed that it should be strongly fortified and constituted 
were discovered toward the m iddle of the biceps at the an important naval and coaling station for the vessels 
level of the sleeve, the folds of which concealed the of the squadron within the Cape command. These 
joints of the forearms. A slight puff in the garment I recommendations have, however, not been carried into 

:BRONZE STATUE RECENTLY DISCOVERED AT DELPHI. 

above the girdle served to hide the joints. (2) A fore
arm bent at the elbow and extending forward. The 
hand still held three loose bronze reins. This detail, 
along with the costume of the figure, which is that of 
the drivers of chariots, left no doubt as to the interpre
tation of the work. The statue represented an auriga 
--a conqueror in chariot races, one of the principal at
tractions of the Pythian games. (3) Several pieces of 
a chariot pole, around which the reins were wound ; 
and of a yoke which rested upon the necks of the 
horses, along with the pads that supported it. (4) 
Three hind legs of horses and a shoe of a forefoot. (5) 
A right arm of the same work, but derived from a 
smaller statue. 

There is no doubt that all these bronze pieces, found 
united, and all belonging to one and the same subject 
(the chariot race), all treated in the same spirit, at the 
same epoch, by the sa.me processes a.nd apparently by 

effect. Certainly something was done to im
prove the fortifications ten or twelve years 
ago, but the guns are now of an obsolete 
type, and the diminutive garrison main
tained in the island is utterly inadequate to 
defend it. Moreover, though St. Helena is 
supposed to be a naval coaling station, the 
Admiralty maintain no coal supply there, 
the coal for the ships on the Cape and west 
coast of Africa stations being kept at Ascen
sion, which does not possess even a solitary 
gun, but is a cinder heap upon which many 
thousands are annually wasted. 

The defenseless condition of St. Helena is 
a matter that intimately concerns the South 
African colonies, and should engage their at
tention. The island is utterly unable to help 
itself. The opening of the Suez Canal ruined 
its prosperity ; and ever since it has been 
drifting nearer and nearer to bankruptcy. 
The greater portion of its adult male popUla
tion has migrated to the Cape, and the whole 
revenue of the island is now only some 
£6,000. There are only half a dozen officials, 
and the governor fills innumerable other 
offices, including that of chief (and only) 

justice. It is deplorable that Great Britain should 
allow one of its possessions to sink into such a condi
tion of decrepitude, and especially an island which, 
lying in the direct route to the Cape, must ever be of 
considerable importance.-African Critic. 

. · e • 
E n d  of an O l d  Steamship. 

The old steamship Dessoug, which was made famous 
by successfully transporting hither from Egypt the 
obelisk that now stands in Central Park, has been 
towed around to Cow Bay, Long Island, to be broken 
up for the metal that is in her. She was originally 
the British steamship Denton, and was built at 
Hartlepool, England, in 1864. She was 1 , 367 tons gross 
measurement and was an iron vessel. She had been in 
the Savannah line of the Ocean Steamship Company 
in late years, but had been laid up for some time and 
her class expired last autumn. 

© 1896 SCIENTIFIC AMERICAN, INC.© 1896 SCIENTIFIC AMERICAN, INC.
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RECENTLY PATENTED INVENTIONS. 

En2'ineerin:-. 

PUMPING POWER. - G eorge W. Grimes, 
Bhlft'ton, Ind. In a mechanism for pumping oil and 
water welis this inventor has devised a simple and com
pact construction, with the w�aring parts easy of access 
and a strong frame, with supports of different sizes for 
connection with pump rods or line., and easily and quick
ly  regnlating the lengtb of throw of the rods or lines. 
The mechanism comprises a vertical shaft on which is 
eccentrically mounted a plate having an elongated hub 
portion engaging with tbe shaft and also having an up
wardly extending angular flange engaged by a rod or line 
ring. The mechanism runs smoothly, without jerkin,,( or 
sudden pulls. 

G ENERATOR. - John J. Marc h a n t, 
Rio Janeiro, Brazil. This is an apparatus more espe
cially designed for use iu boilers, blowpipes and other 
devices for generating steam and heat inexpensively and 
insurinle a complete combustion of the fuel. A steam 
nozzle discharges into the frent end of a tube, and a beat 
and flame producing device in the front of the tube 
causes tbe heat to be forced into the tube by the steam 
ejected by tbe nozzle. A very high heat is developed in 
the tube, which is utilized for generating steam and also 
for vaporizing oil for the blowpipe, the steam for tbe 
blowpipe being superheated. The desired flame, either 
pointed or brnsh·like, is obtained by distributing conve· 
niently the oil or gas supplied by the valves. 

STEAM RADIATOR FITTING. -A u /l.'ustus 
Eichhorn, Orange, N. J. Improved means of introducing 
to the radiator the nece.sary steam, and permitting the 
return by the same pipe of the water of condensation, 
form the subject of this patent. In a three way fittinle 
or union, one passage is conn�cted to the single pipe of 
the steam radiator, While to the two remaining passages 
are connected the steam supply and water return pipes, 
the division of the steam and water being effected and 
maintained by the peculiar form of tbe fitting, and by 
curved ribs on its interior which :orm channel. for lead
ing the water to the return pipe and from the direction 
of the steam supply pipe. 

Elec trical . 

WATER ALARM FOR TANKS OR BOIL
l!:Rs.-George V. Sheffield, New York City. This is a 
device for automatically sounding an alarm for both bigh 
and l o w  water in a steam boiler or in a feed water tank, 
or in both. It comprises an alarm and electric circuit 
mechanism adapted to sound an alarm as to the level of 
water in the feed water tank, the engineer being notified 
to set the pump at work wben the low water line is 
reached, and also notified when sufficient water has been 
pumped in, the device also sounding an alarm for high 
and low water in the boiler tbrough contact wires fused 
in the glass water gage on the boiler, there being a cir. 
cuit-closing float in the gage. 

Hallway A p p l i a n c e  •• 
CAR FENDER. -Fred eric Reeve, St ock· 

ton, Cal. Near the front of the car platform, on its under 
side, according to tbis invention, are bearings in which 
is hinged a guard or scoop adapted to pick up a person or 
obstruction in the path of a moving car, this gnard bemg 
let down by pressure ou a foot lever by the motorman or 
gripman, and there being on a cross bar of the guard 
rollers adapted to travel on tbe rails when tbe gnard is 
lowered. The guard is designed to be let down only when 
there is danger of Borne one being run over by the car, 
and is raised from engagement with the truck by a lever 
fulcrumed on the platform. Simultaneously with the 
letting down of the gnard a framed net folded against 
tbe dashboard is automatically lowered to prevent any 
or,e from rebounding out of the fender net. 

H OSE H ANGER. --Benjamin  S. McClel
J :1l1,  N e w  Or'ean8, L a .  T h i s  invention applies t o  air 
hrakes, the inventor having de,';sed a simple and durable 
hose hanger to automatically hang up the hose and 
coupling when not in use, and close tbe coupling open· 
ing to render it dust proof, the hose being held in a 
natural position to prevent it from cracking. A flexible 
connection is affixed to the hose and positively con
nected to a spring-pressed drnm attached to the car, 
there being means for auton:atically winding the drum, 
wbile a lever provided with a valve is eda}:ted to close 
the opening of the coupling member. 

M e c b a n lcal. 

� c itu ti f ic juttticau. 
on which slides the movable jaw of the wrench, a screw 
driver or equivalent tool projecting from the outer 
side of the ftxed jaw, to which it Is removably at
tached. 

BUCKLE. -John C. Rosenkranz, Brook- I TAXIDERMY. H o w  to coll ect, skin, pre-
lyn, N. Y. Tbis is a buckle for Iigbt work, sucb as sus- serve, and mount bi rds. The goa me 
penders, sboes, and otber articles of personal wear. The and fish la ws of the com mon wealth 
bnckle has a main frame with transverse central dish- of Pennsylvania. III  ustrated. Pp. 
shaped plate, and a clamping frame pivoted to one side 128. 

Ml8cel l a n e o n.. of the main frame and capable of having the strap We have to acknowledge the receipt from Dr. B. H. 
INCLINED RAILWAY AND WATER To- passed over it to draw the clamping frame down. The Warren, State Zoologist of Pennsylvania, of his excellent 

BOGGAN.-Stephen E. Jackman, Brooklyn, N. Y. This latter frame has a central transverse bar capable of mov- treatise on taxidermy, which is illustrated witb samples 
is an apparatus to enable persons to enjoy a continuous ing over the space between the edge of the plate to of the copper mounts and of methods of monnting. and 
ride over an inclined or switcbback road, through a tun· clamp tbe strap. containing full directions on skinning and preservation, 
nel, down a toboggan slide into a lake, and over It GLOVE CABINET. -Ed ward A. Mnrray, I with formulae, and to which the game and fish laws of 
to the starting point. The car or boat has both track PUnxsntawney, Pa. To hold and exhibit gloves and Pennsylvania are appended. It forms Bnlletln No. 6  of 
wheels and rnnners, with hand rails for the p£ssengers similar articles so that they will be easy of access, this I the Department of Agriculture, Division of Economic 
to take hold of and dashboards to protect the passengers Inventor has devised a cabinet which may be suspended Zoology. 
from splasbing water. The tunnel is preferably covered from the top of a central post and revolved by sligbt ALDEN'S LIVING TOPICS CYCLOPEDIA. with glass and Illuminated by electric or other lamps, pressure. It has drawers enough to hold a fnll retail A record of recE nt  e \'ents and of t h e  
and the chute has a bottom o f  strips holding plates o f  stock, all the drawers bemg conveniently reached b y  the world's progress in all d e partments  of 
colored glass below whicb are lamps, the water. passing salesman, the drawers opening at one side and on one- k n o w l edge. New York : Joh n B. 
down the chute being proken up to form npples by I 

half of each of the two other sides of the cabinet, and Alden. Price 50 cents. 
means of transverse strips. A large number of the ve- tbe walls of the otber portions forming exhibition We have recently had to review a portion of " Living bicles may be sent over the course at one time, chambers. Topics " The following volume brings out the fact that safety beams preventing displacement wbile going down CIGAR CLIPPER AND MATCH Box. - the editor's idea is to give mainly exclusively later topics the chute. Ysidro del Campo, EI Paso, Texas. This Is a box from and information in all departments of knowledge. It Is 

ORE SAMPLER. - Sam uel I. Hallett, which matches will be delivered with a regular feed, contemporaneous in its distinctive value as a work, the 
Aspen, Col. To facilitate obtaining accurate samples of rendering it inconvenient for persons to carry away more ground taken by the publisber being that people study
ore this inventor has devised a machine in which a hop· than one or two matches. A gravity controlled feed lug a cyclopedia desire usnally to acquire the knowledge 
per feeds the material to a reCiprocating or oscillating roller communicates wir.h tbe receptacle for tbe matches, of events that are of immediate interest . As soon as tbe 
table from which it IS discharged into separating boxes the roller turning to deliver the matches separately to a alphabet is uspd up, it is proposed to begin witb the al
having each a number of compartments, some of which receiver open to the cnstomer. The cigar clipping de· phabet anew. so that the succession of articles will fur. 
discbarge into an ontlet for rejected material, while oth- vice - is operatively connected with the feed roller and nish a thoroughly up-to-date review of all Knowledge. 

d ·  f tb h f d moves in unison with it. ers discharge into a fee pIpe or e opper 0 a secon ELECTRIC LIGHTING. A practical ex-similar machine, with a series of separating compart- COMBINED TABLE AND BATH TL"B. - position of t h e  art for t h e  use of engi-ments, the operation being continued through a series of William H. Link, New Richmond, Wis. This is an arti· neers, students, and others interested 
machines until the desired sample IS obtained. cle of furniture designed to serve two purposes and yet in th e i n stallati on or operation of 

GRAIN M EASURING DEVICE. -Nels A .  occupy the space of but one article. Hinged to one of electrical plants. Volu m e  I. T h e  
Field, Lark, Iowa. This i s  a device wbich may be at- the legs of the table is a hath tub arranged to fold nnder Generating Plant. By Francis B. 
tached to any tbrashmg machine or wagon loader and the table, one leg and cross piece of the other end of the C rol'ker, E. M.,  Ph. D. New York : 
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bination wlth an oscillating measuring drum or device ap- :��:�
.
ls snpPOrted on caster feet to readily roll over 1896. Pp. 444. Price $3. 

plicable to all sort� of grain as well as otber loose com- This work is from the pen of Professor Crocker, long 
modities, is a detachable feed chute having a hinged lid, BATH T UB. - George F. Butterfield, identified with the electric engineering industry of this 
with a window or opening in its lower end, the lower end Stone�am, Mass. This tub has a gate hnng on one side conntry. He was a well known inventor and constructor 
of the chute and the measuring device being connected near Its foot end to close the upper or head portion to years before he assumed the duties of professor of elec
by separable hinge sections and the npper end of the the water supply. The bath tub may thus be readily di- trleal engineering in Columbia College. We have from 
chute having a pivotal support. The capacity of the vided to form a foot bath or cWldren's tub, permitting ' him the first volume of what promises to be a most ex
drum is varied according to the kind of grain to be of conve�iently bathinle chlldre� and savi�g a consider�- I cellent treatise on electric lighting. From all aspects, 
measured, and the quantities measured are registered. ble quantIty of water. On the SIde on whIch the gate IS with the numerous illustrations. adequate indexes and hing. ed is arranged a seat for the convenience of one I, tbe characteristics of the author, it will, we believ�, 0"SE LF-REGISTERING LUMBER MEAS · takmg a foot bath. I cupy an individual place of its own, free from all fear of uRE.-Henry W. Congdon, Weeping Water, Neb. To GAME ApPARATUS. - Edward F. Buffat, usurpation. Professor Crocker's record at Columbia readily measure lumber of varying width and thickness, Knoxville, Tenn. A circular box divided Into compart- I College has shown the value of placing a practical engi. this measnre has one or more driving or measnring ments of varions sizes has a flanged cover in which are I neer in the professor's chair, and this work may be wheels to be rnn over the width of the lumber and a openings to the compartments, a dome.shaped central ! estimated a most valnable addition to the resources series of lengtb.gaged gear wheels held on be shaft of  portion of �he cover covering the main compartment, I of the en�neer and will still further advance tbe prothe other wheels, while a registering device has on its and the dome surface having openings leading into dif- fessor's repntation. units �haft a series of gear wheels opposite the length-
gaged gear wheels and a series of intermediate gear ferent divisions and being made in two colors, each 

I PUMPS AND PUMP MOTORS. A manual 
wheels meshing with the colTt'sponding lenglh_gaged color embracing a subcompartment. Th� game to be for t h e  use of h ydraulic engineers 
gear wheels on the nnits shaft. 'rhe driving or measur- played is called : ' politics," the different siz�d compart. By P h ilip R. Bjoriing. Vol ume I. Pp: 
Ing wheels have sharp teeth, and when they are passed ments representing ballot boxes and balls bemg used for XV 369. V ll i u m e  II Plates cclxi 
across the lumber they revolve the shaft wWch actuates ballots. Considerable skill is required � get the balls in L�ndon : E. & F. N. Spon. N e"; 
the gears. some of the compartments, and the pomts counte1 are York ' Span & Cham berlain 1895 

TYPEWRITING MACHINE. -Will iam B . 
then proportionately higber. Price 

'
$18. 

" 

Schwartz, Indianapolis, Ind. This Inventor has de
vised an improvement In that class of visible typewriters 
in which the ribbon is held in front of tbe platen, and is 
stretched and carried close to or in contact with the 
platen at the moment a type bar strikes upon It. The 
ribbon is wound on two spools, one beneath the front 
of the flat top of the machine and the otber below the 
platen, the ribbon passing through a flat tubular gnide 
hinged to tbe inner edge of the top plate directly in 
front of the platen, and vibrated vertically by mechan
ism connected with the key levers. When the goide 
drops, it uncovers the letters or words printed, except 
one or more'that may be momentari1y obscured by the 
guide as it rises to allow the printing of a letter. 

MUSICAL INSTR UMENT. -Louis K. Da-
than, Brooklyn, N. Y. This invention relates to  citherns; 
autoharps . and similar instruments, und is designed to 
enable the player to execute with great ease, and facili
tate tbe tuning of the instrument when required. A 
binding and tuning bridge Is adapted to engage the 
strings between two parallel bridges to permit of tuning 
the strings belonging to an octave to one note or a .ingle 
tone, and then applying the binding bridge and tuning 
all the notes simultaneously according to tbe scale. 

FLOUR SIFTER. -A ug u ste F. Darras, 
Paris, France. Within a snitable casing, according to 
tbis invention, are arranged rotating vanes, brnshes and 

ADVERTISING DEVICE.-Ed ward T. Gib-
. .  . . . .  Th" title page describes the scope of this book. It is son, �1�neapo�ls . Minn. �hlS IS espeCIally an unpro�ed a very exhaustive treatise on all the different methods of adve�smg �rtic1e, to be prmted on

. 
a press, cut .by dIes, 

I elevating water, starting from the ancient methods and pr?vlde� WIth creased or scored IIn�s. for bendmg, and giving elaborate treatment to the modern approved sysshl?ped m fla� shap� to the p�rty desInng to empl?y �he ; tems: The text consists partly of a very full descrip. article. Th� m �entio� pro�ldes not only for bnngmg I tion of the numerons cuts, wbose number is testified to cU.t-ont portIOns In rehef agam�t the backgrou�d, but ad- by the fact that tbe volume containing the cnts is thicker mlts of t�e natural representation. �f such obJec� as a I than the volume of text. All the cuts are of tbe metable.' chaIr, box, desk, etc. A .mlmature theater IS also chanical order, being liberally lettered, so that the de. pr�Vlded, on th� S�ge of which paper fignres may be . scription of each as given in the text can be accurately m e to appear ac • II followed by the reader. N otbing so complete on the 
D-I-- subject has, we believe, been recently published. AI-

e. gn.. 

I though from the English standpoint, we do not ftnd 
OVERALLS. -C. E. Lightner, San An- America neglected in the text, the honored name of 

tonio, Texas. The leading feature of this design is for a Worthington receiving special cousideration in the de
front :xtension or centrally divided apron for garments I scription of a test applied to one cf his high duty pumps. 
o! thIS class. 

. •  I SPECIFICATIONS. A practical system for 
DISPLAY STAND. -Merrltt A. Kmg an d  writing s pecifications for bui ldings. 

Charles E. Mullin, Mount Pleasant, Pa.  This stand has W. Fra n k  Bow er. Ne w YOl'k : Ed-
a central standard on which revolves a six-sided case, w ard A. MacLean. 1896. P p. 229, ii. 
the sides of the body presenting a series of panels, and Price $5. 
the shelves presenting an open work flgore of radial 
arms. 

NOTE .-Copies of any of the above patents will be 
furnished by Munn & Co., for 10 cents each. Please 
send name of the patentee, _ title of invention, and date 
of this paper. 

PRRSS. -Will iam T. an d Ira E. S n o w- sieves, the flour or other mealy substance to be purifled 
den,  Hughesvil l e, Pa. This invention is for an improve- first falling upon rapidly rotating vanes, by which It is 
ment in screw presses, whereby a quick adjustment may carried into engagement with brushes and distributed 
be made for different thirkneoses of stock " hile retaining upon a sieve, after passing through which it is received 
all of the advantages of the ordinary screw press. By upon a sieve of finer mesh, finally falling through the 
means of a quickly applied and simple locking- device the lower ends of the drum and casing Into a receptacle be
column carrying the follower, whicb is counterbalanced I low. The invention is designed to facilitate the opening 
and has a sliding movement In tbe frame, may be ad- of the cellulose lumps and free the maximum of nutrl
justed and held against upward or downward movement, tious substances in the making of bread, pastry, etc. 
while the final pressure is brought to bear upon the stock H ITCHING POST _ Isaac W Le wis by means of a screw. T he press is of simple and strong Washington, D. C. This i�vention compris;s a groun� construction. tube, to be permanently located in the ground with its 

PULLEY BLOCK.- Gregory M. Mul len, npper end at or near the surface, this tube forming a re
Baltimore, Md. In tbis block the main frame portion ceptacle for a post which may be drawn up and adjll8ted 
consist. of a central plate with head and foot plates, shaft in stationary position for use Ilf! a hitching post, or the 
sections projecting oppositely from the central platt', and post may he pushed down into the ground tube and the 
tlIere being pulleys and balls on the shaft sections. The top of the latter closed by a top plate and cap plate. 
cap plates bave central nuts for the outer ends of tbe The cap of the post has a ring, and just below the cap is 
slIafts, and are lapped at their ends against the outer ends an opening throngh whiclI a rein may be passed. The 
of the h ead and foot plates. 'I'he loose fitting of the post may be readiliY lifted to any desired height for use, 
balls in tlIe rabbets of the pulleys forms a simple and when it will be firm and ri�d. 

NEW BOOKS AND PUBLICATIONS. 
PRACTICAL RADIOGRAPHY. A h and-

book of the applications of t h e  X 
rays. By H. Snowden W Iud, F. R. P. S. 
Lond on.  Englan d :  Dawbarn & Ward. 
1896. Pp. 80. Price 75 cents. 

It Is a common experience with those having super
vision with contractors and builders that notbmg is 
harder than to produce an adequate specification for 
complicated work, so that it manifestly is of value to ob
tain the ideas of otbers on the subject of similar work. 
The present volume presents the embodiment of a sys
tem of specification writing used by the author in Ws 
own practice for many years. The book hardly lends 
itself to review, but as covering all regnlar building 
problems, as well as electric lighting, electric bell hang
ing and other classes of work, it will be found to be of 
the greatest use to architects. The author states that it 
has already received warm appreciation from leading 
arcbitects in the country. It is indexed and is quite free 

In preparing this book, Mr. Ward, as editor of the from anytWng like padding, and deserves warm com
Photogram, has got together In readable shape all of mendation. 
the important facta It Is necessary to know to construct a 
practical X ray apparatus. He was assisted by E. A. ; THE CENTURY ILLUSTRATED MONTHLY 
Robins and A. E. Livermore, who give chapters on the I MAGAZINE. N ovem bel', 1895, to A prl1, 
construction of the electrical apparatus. It beglns with ! 1896. N e w  York : The �entury Com-

compact construction in  which the balls can b e  readily TIP FOR WHIP STOCKS. -Tbomas. W, applied and removed, tbe balls projecting sufficiently 
from the rabhets to bear against the shaft and tbe 
frame. 

B1nett, Big Sandy, Montana. This Is a metallic tip de
signed to replace the strip of bnckskin or rawhide ordl
narlly used to attach the lash to the stock, and with this 

COMBINATION rrooL,-Henry H unt and tip a broken stock-or a worno()ut lash may be readily re
Henry Hunt, Jr. , Wilkesbarre, Pa, This Is a strong and placed by a new one. This tip, which is tubular, is 
inexpensive tool, adapted to be carried about in the adapted to be screwed upon the stock, and has near its 
pocket. and designed to be especially useful to bicyclists, outer end two annular ribs which receive loosely a collar 
affording in one device an oil can, screw driver, and in which are secnred the ends of a clevis whicb is pre
wrench. The handle portion, which is removable from , ferably made of strong wire. The forward end of the 
the shank of the wrench, is hollowed out to form an oil I clevis is bent to form a coil or eye, in which the lash is 
receptacle, Its tapering threaded neck fitting in a shank secured. 

a lIlstory of the discovery, describes In detail the avpara- pan y. London : ¥acunlJan & COJill-
tus, accompanied by several illustrations, and ends with pa n y .  Ne w Serl es, Vol. XXIX. 
chapters on practical radioscopy, and applications and P p. 960. 

probable advances. It Is a convenient book for those In an artistic binding, extending even to the fly leaves, 
desiring practical information on this interesting Roenl- with beautifully printed text, elegant paper and woodcllts 
gen discovery. and illustrations of its own hileh standard, this volume is 

an honor to American magazine literature. The Century 
THE OLD LIGHT AND THE NEW. C he m- among American magazines stands alone. It still, to its istry of color and n e w  ph otograph y. honor be it said, uses wood engravings and snpplements 

By William Ackroyd, F. I . C. Lon - half tone work by tbe engraver's too!. Its topics are don, Eng-l a n d : C b apm an & Hall, most timely and they are treated entirely regardless of 
Li m i ted. 1896. Pp. 99. Price 75 cen ts. all considerations of expense. The magazine has maln-

Chapters I and II deal briefly on the natnre of light, tained its price in the face of the low prices of the pe
the chemistry and variations of color and tbeir signifi- riodical literatnre which have occurred in the last few 
cance, while chapter III relates entirely to a description I years, so that it rightly and properly occupies a position 
of the X rays, tbeir numerous properties and character- I of Its own, and certainly carries out the traditions es
istics under the title of . .  The New Photography." There tablished by the old time " Scrl'>ner, " its predecessor. 
are very good examples of X ray photograpbs tbe The present volume is particularly interesting, as con· 
book; It is concisely written and gives data and facts in taining the Napoleon articles which bave attained such 
regard to the action of X rays on minerals, etc., that are ,I wide publicity with the authorship of Professor Sloane, 
of much value. of Princeton. 

© 1896 SCIENTIFIC AMERICAN, INC.© 1896 SCIENTIFIC AMERICAN, INC.



SEPTEMBER 5 .  1 896. ] j'titut i f it jmtritlu. 
�u9jne99 ani) � er90naL Bn""y seat. J .  P .  Cooper . . . . . . . . . . . . . . .  " . . . . . . . . . .  566.141 Iron derivatIves of  albumen. obtalnlnl/. O .  Cabmet. F ,  Norkus . . . . .  . . . . . . . . . . .  . .  . . . . . . . . . . . . . . .. 566.010 Schmledeberl/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,280 Cabinet, automatic locI<. E. W. Bnrn . . . . . . . . . . . . . .  566,135 Ironin" board. M. Patter.on . . . . . . .  " . . . . . . . . . . . . . . . .  566,2'6 Camera. roll bo lding, P. K. Stern . . . . . . . . . . . . . . . . .  566.100 Jack. See Llftln" jack. 

I,;::::e ::.:l=�':O:�;!�\8:.:: �Oor:L:�:��:� 8:�s����6J'p�ot!�l��i?0�� W: Mil Ie·Ii : : : : . : : : : : : : : : : :  566,
� �g�aIS::a��.j�i.nI1Ubbard . . . . . . . . . . . . . . . . . . . . . .  565,988 Cap and stopper, combined, W. E. Andrew. . .  . . . . .  121 Journal bearinlls, means for laterally adjusting, 

�e;::�� ::;�:�;�:�:e:!:lD���:L��:cc�:,,�:�:uaes 8:¥���i���egn�����eH�i���i����� . . . .  : : : . : : : : : : �  9
8 Kl1;'00Sd:�\fri�?��fD: · 'Lime ·iiiti: · · · · . . . . . . . . . . . . .  566,166 

8:� ��:�:: :ie�t�p.B/I�'Z,"d . : :  '::::::: . : : : :  : : : .: :::. :: �!'��:ne'e�ta���r�.Crl'J����:.:'i.sm, J:.W:.�I.�� : : : :  �:�r :\larine I ron Wo,·ks. Cblcallo CatalojZ'ue free. 
., C. S." metal pnh�h . Ini1mnapohs. Samples free. 
Presses & DIf�s. Ferrarutp Mach.. Co., 8rldJleton. :oJ. J .  
Handle & Spoke Mcb .. .  Ober Latbe Co,.Cha"rm Falls,O. 

Car buffer. W. F. Ricbards. . . . . . . .  . . . . . . . . . .  Lamp. electrIC mcandescent, Ii"', M. F .  CazlD. . . .  566.285 Car controller, electrIC rai lway. E. A.. Sperry . . . . . .  Lamp for electrIC railways, automatiC sillnal. D. Car conplln". H. C. Buboup . . . . . . . . . . . . . . . . . . . . . . .  566.057 O. BeckwIth . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . 566.283 Car coupling, S. Grente ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565.977 Lamp. Il"as burning. N. H. Brown . . . . . . .  . . . . . . .  566,055 
�� ����l��� �U:�i��llt�ar'd: c'o�i;iiiaiioii 'stock; 565,934 La�i �t����,. �����.�i.O� . .  �I.ec��l�: .�: .�: .�����.���. 566.193 Smllev & Cbeek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.029 Lamp .bade holder. P. R. Wagor.. . . . . . .  . .  . . . .  566.255 ConstructIOn of Machmery. H. G. Schramm. M.E., Car fender, D. HItchcock . . . . . . . . . . . . . . . . . .  -. . . . . . . .  566.174 Lamps. combined gua.rd and staod for inca.ndes-Car fender. E, McCreary . . . . . . . . . . . . . . . . . . . . . . . . . . . .  560,914 cent electrtc, E. Gahlan . . . . . . . . . . . . . . . . . . . . . . .  566.287 C�:r:e;�:c�·mes. mil1ln� macmnes. and drIll presses. g�{:��:�: fv!teb"u� ·&·Ferj.is : : : : : : : : : : : : : : : : : : : : :  �:� La�i�ie���� . .  ��O�g� f�� . �e.����.I . .  ���Ug��,.d6,�. 566,209 Car lill'htinl!. electric. W. J. Morden . . . . . . . . . . . . . . .  56.0.913 Last .tandard, F'. L. Koffel. . . . . . . . . . . . . . . . . . . . . . . . .  5f6.081 

l' h e  Garvin 'iach . t:o .. T.aurht aru1 Canal Sts .. �ew York. Car or wagon. dumping, J. G. Holcombe . . . . . . . . . . .  566,175 Lastmg machine. J. M. Holladay .. . . . . . . . . . . . . . . . . . .  565.987 
8:�·::�l��r;.t;u��\'���"f.t;C Bri ii.':::::: ·::: 566.iai: �:m tfA��� �a& i?��r.:'glcr .. : · :  : : : : . : : . : : : : : : : : : : : : : :  �:m Young men seeking a profitable busmess sbould investlgate RanOi;lome's system of concrete constructIOn. 758 Monadnock Block, Cn leago. 

The celebrated " Horn.by-Akroy d " Patent Safety 011 EDfllDe is bUilt by tbe De La \'ergne Refrigeratmg MacblUe Company, Foot of East 133tb Street. New York. 
'l'hA  best book for electrlClans ann beginners In electrJC1ty is u W.xperimental Smence, ' by (}eo. )1. Hopkms. Bv mal i . "4 , �lunn & ('0 . . puhlishers:. 361 Broad\\ay. �. Y. 
Concrete.-See Kidc1er'8 new book on ., BUIlding Construction and Supermtendence." Comstock, 23 Warren Street. �, Y. 

Carner. See Change carrier. LI"htning arrester. Oelscbl8l(er & Schrottke . . . . . .  566.011 Cartridge crimper. p.per. J. H. Barlow . . . . . . . . . . .  566,128 LImekiln. E. V. Winl/ard . . . . . . . . . . . . . . . . . . . . . . . . .  566,106 C8rtrid�e loadin� macbine, L. G. Obman . . . . . . . . . .  566,217 LIqUIds. clarIfyin�, W. 'M. Fowler . . . . . . . . . . . . . . . . . .  565,973 Case. See Show case. Lock. See Door or .a.h lock. Elevator car lock. 
g::� h���e:.a�(/;:;���rD;�iipii8iice: 'j : '�e� .�� �:� ��k.ator .baft door lock, �asb lock. Twme 
Cbain. (;. L, Reen.tiern. . . . . . . . . . . . . . . .  . . . . . . .  566.095 Lock. C. W. Sqnires (reissne) . . . . . . . . . . . .  " . . . .  " . . .  11.564 Cbain and chain wbeel. drive. Scbaefer & Gray . . .  566.230 Loom batten. J. Poy.er . . . . . . . . . . . . . . . . . . . . . . . . . .  " 566.222 Cbanfle carrier. J. W. Jones . . . . . . . . . . . . . . . . . . . . . .  565.903 Lubncator. See Bicvcle lubricator. Checkrein jil;Ulde loop, E. O. �tansbury . . . . . . . . .  . .  [)fi),033 Lunch bOX, col lapSible, tl. W. Weber . . . . . . . . . . . . . . .  566.042 
gg��·la.}{';r�lN�·���hhe�":�":: : : : : : : :  ': :: : :  . . . .  : �:� �:���r�I��& �:��;t':,�'lll<;' I:mg:�f:l�w: Congdon �:rJ Cigar Clipper and matchbox. combined, Y. de! Measure. tailor·s. E. P, Follett . . . .  . . . . . . . . . . . . .  51i6,158 
Cig�ra��mng ·.naci;,'u.: 'i: Bnnn· · · · ·  .. . :: . .. .. . : . .  ':. ':. :: �MZ ����u����e'::.eJ���!f;:�z �·�o%j�I.�::::::::::::::: �:§� Cillar vending mach me. Tlse & Kmg . . . . . . . . . .  566,250 Medicme class, 1. J. Duck . . .  . . .  . .  . . . . . . . . . . . .  566.067 Ch!arette blanks, apparatus for cuttm�, J. A. Milk. pasteurizmg, Fap:ersten & Korssell . . . . . . . .  b66.268 Stay With your job. and wltb vour wages pay Install- Bonsack . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566,054 Milt . See Rol l ln2 mill. Wmdmi l l .  ments tor a profltable olive orchard. Booklet free. (:lgarette machine, J. H. Dunn . . . . . . . . . . . . . . . . . . .  565.001 Mll I for grmdlng Jiquid !!ubstances, P. Faust . .  . .  566.009 WI t • 01 C I B B Id L A I I CIstern cleaner, F. RIghtmyer. . . . . . .  . . . . . . . .  . , . 565.!l25 MIllin" macbine. E. Jobnson . . . . . . . . . . . . . . . . . . . . .  565.992 11 lUg S Ive o ony. yrne Ul mg, os nge es. Clasp. See HaIr clasp. MIllstone, H .  M Barr . . . . . . . . . . . . . . . . . . . . . . . . . . . . 565,873 Cal, Ua,p. ( '. R. Vinnp . . .  . . . . . . . . . . .  "" . . . . . . . . . . . . . .  560.253 Mixer. See Wheat mixer. Cleaner. See Cistern cleaner. MoisteniDIl postaJ{e stamps, etc . deVIce for, E. F. Wil" �end for new and complete c.lalollne or :5Clentlfic Clothes line holder. W. P. Wbeeler . . . . . . . . . . . . .  , . . .  566,011 Gafney . . . . . .  . . . .  . .  . . .  . .  . . . .  565,974 and other Rooks for sale .by Munn &" Co .• 361 Rroadway. 2g����:r�n�.BR EDr':���tr�lan .. : : : : . : : : : : : : : : : : :  : : : :  �:� �glg�!f:op�����:�i';f�a�����'e�tr�c �l!��tier: 'E:A: 56

6
,
070 �ew York. Frpe on aopl H'at ll)u. CookInIl apparatus. steam. W. C. Salmon . . . . . . . . . .  666.228 Sperry. . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . .  565.9H6 Corn hn8klng machine. W. T. IrwlD . . . . . . . . . . . . . . . .  566.1Rl Music bolder. W 0, Henderson . . . . . . . . . . . . . . . . .  565.R97 Corn sheller� W. C. Rowe . . . . . . . . . . . . . . . . . . . . . . .  565.926 MUSIcal mstrument, L. K. Datbao . .  . . . .  . . . . . .  566.146 Couplinjil;. See Car COu�ling. Hose couplin�. MUSICal lDstrument, mechamcal, P. Ebrl lch . . . . . .  566,150 

g��t�I.I�!�:;��tv�pABUr:!:y· : :  . .  ' : : : : : : : : : : . : : :  . .  �:� ���s�:phe�lg�fdae�? £�lg.\�I:��' �: .����.�,�I.I: : : : . ?:;ru Cultivator. Harnngton & Warnock . . . . . . . . . . . . . . .  565.979 Non-halation plate. E. Wuestner . . . . . . . . . . . . . . . . . . .  566.111 CultIvator. sulky corn, H. G. 'l'hompson . . . . . . . . . . .  566.248 Nut and bolt lock. A N. Woodard . . . . .  " . . . . . . . . . . .  566.050 Cultivator. wbeel. W. H. Foote . . .  . . . . . . . . . . . . .  565.886 NUL lock. S. W. R. MItchell . . . . . . . . . . . . . . . . . . . . . . . .  565.911 Cm linjil; lrC)n. bair, E. B. J acobson . . . . . . . . . . . . . . . 565,991 Nut lock, M. L. SUflIlS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565.942 Currents. cbanlllDg frequency of perIOdic, L. Opera glass. M. Moneyment . . . . . . . . . . . . . . . . . . . . . .  566.274 Gutmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,076 Ore sampler, :5. 1. Hallett . . . .  . . . . . . . . . . . . . . . . . . . 566.16'9 Currycomb, C . .E. Ballalt! . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,124 Ores. apparatus for d�sulfuriztng and condensmg 
HINTS TO CORRESPONDENTS, Damper, stovepipe, F'. D. Goddard .. . . . . . . . . . . . . . . .  565.976 base metal, S. A . Youn" . . . . . . . . . . . . . . . . . . . . . . .  566.115 

N a m C 8  an tI . .\. tI tI •· ... 8 mnst accompany all letters g:�t:l ��r;r;:eu .. s, e��'i\��i!!·d·:· W. ����. ::: . .  : : : : : : r::� Or�gr�h'::i:�.aC'."k� l�rg�rr.�.ly'ng . .  ��� . �� . .  ��.I����. 566.051 
R e r�f�!.�;��!i��d;�}lf�f1����:"J�· a:s�:�s ::0:: gi�:\�fz��r!ii7�f:�J���t�� : :: : :  : : : :  : : :  m:� �:�r%�ai��l�J��lf!������!�C:��i:�I:t:�: ���:������ �:�� . d f d be f . Detector bar clip, C. HanseJ . . . . . . . . . . . . . . . . .  ' 0 0  566,(1'18 Paint and makIng- same, preservative, P. JaD8sen 566,183 
I nJ:�? I' I�� 0 n,fta�';,'s:'rerF: r��s�:tle' �m�n����d g::p�:f�:��� g�:ri'.����':i: r: ��r��� . .  : :  : : : : :  : : . �, �:�er ��,71;VI3� l�';; . . .  . . . . . . . . . .  . .  . . . . . . . . . .  5ii5.99J be repeated ; correspondents "ill bear in mind that Uoor check, T. Curley . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  566 Paper interlinin" fur dresses, machine for mann-BOrne answers require not a little research. and. Door check. e. B, Harkne.s.. . . . . . . . . . . . . . . . . . . . . . . . .  tacturln", J ,  'r .  Ryan . . . . . . . . . . . . . . . . . . . . . . . . .  566,278 

:��gt�I��;g�:'t���t.t�ar;tK,n� ��e e������ letter ggg� ���::�·h�k.'����bf:: G: W:Haas ' : : : : : : : : : : : , " PaPi�o";1es m��h�ne f�� �e�dl��.��.����. ��'. �: . .  �: 565.1105 
BIt.y e .·" "isbmg to �urchase any articl� not advertised ggg� .. s1f3{::: torbes�O�':.�d: : :  . .  : . : : : : : : : . : : : :  . .  : :  �J� �:�: ,���!f.I:t.s8����eM: �e.I�.���� . : : : : : : : : : : : : :  �:m ill our columns will be furnIshed WIth addresses of Draught eqnalizer. N. H. Nelson . . . . . . . . . . . . . . . . .  566,008 PIpe jOtnts. tnciosing seal for, A. H. BernstelD . . . . 565 874 houses manufacturmg or carrying the same. Draught regUlator. J. �. Fox . . . . . . . . . . . . . . . . . . . . . .  566.073 Pipe truing .nd dres.IDQ machine. J. M Bailey . . .  566.12,� 

Stove. cooking. F. WIll (reis8ue) . . . .  . . . .  . . . . . . . .  . . .  11.563 SWitch. See Railway SWItch. SWltcb stand. M. G. Hubbard. Jr . . . . . . . . . . . . . . . . . . . 5ii5.899 8yr1O"e nozzle. H. P. Scott. . . . . . . . . . . . . . .  5ii5.928 Table and bath tub. combllled. W. H. Link . . . . . . . .  566.1\)7 '.rablet, scbool cabinet, W. Young . . . . . . . . . . . . . . . 566.1]6 Telephone. C. A. E. Ruebel . . . . . .  . .  . . . . . . . . . . .  566 0
2
2 Telephone re�istermg device, J. Curran . . . . . . . . . . . .  565,965 Telephone system, G. F. Durant et al. . . • .  . • • • . . . .  565,9(;8 Tester. centrlfu�al. H. B. Welper . .  . . . .  . . . . . . . . . . .  5f6.257 '1'hrea� holdar • .  1. W. Mohn . . . . . . . . . . . . . . . . . . . . . . . .  500 210 '.Piles, machine for making decorative, J. Mobs . . .  �6:nl TImepIece regulator, W. C. Bal 1 .  . . . . . . . . . . • • . . . . • • . 56,1; °55 Tire. bteycle. C. T. Thompson . .  . .  . . . . . . . . . . . 566,2H Tire for vehicle wheels, cusbion, A. re. Spencer • . .  566.032 'rue, pneumatIc, E. W. Yuung , . . . . . . . . . . . . . . . . . . . .  5(:6,1 13 '1'001. combmation, H. & H. Hunt. Jr . . . . . . . . . . . . . . .  566.176 '1'001 .hank, C. A. Maynard . . . . . . . . . . . . . . . . . . . . . . . . . . . 565.910 '1'orch. 011. Scbutte & Vogt. . . . . . . . . . . . . . . . . . . . .  . . . . .  51'6,024 Tractit)o engme. E Huber. . . .  . . . . . . . . . . . . . . . . . . .  5G5,900 Trap, See Water trap. Trol ley. electriC railway car. J. Van Hoogstrate . .  560 252 

��gll�; ����/ri:�' �i:'g:������sd.Sj.HH�N�;n:·. ·. · . .  ·, ·:.: �:� '1'rolley wheel . M, C. Furstenau . . . . . . . . . . . . . . . . 560.161 Trousers stretcher, F. G Petersen . . . . . . . . . . . . . . . .. 566,121 
�����: �:��e�.�: td����·: ·. : ·::. : ·: ' : '::. : '::. : ': :. : '::. : �:ifs Truck. car. Mansfleld & Baker . . . . . . . . . . . . . . . . . . . . . 566.202 Truck for rolling stock. bogle, J. J. Adler . .  . .  566.119 Trucks. power transmItting gearmg for elec· trlc raIlway. E. A Sperry . . . . .  . . .  . . . . . .  565 938 
����� r�S��I�::? ¥f::;tf�����.��: .�:. '7:.1.t.t.���.�� �:i� Tube, M. Sva�rovBkv . . . . . . . . . . . . . . . . . . . • . . . • • . . . . . .• 566,243 Twme :OCk. W. W. Martin . . . . . . . . . . . . . . . . . . . . . . . .  566,272 Twistmg macbme. G. L. Brownell . . . . . . . • • . . . . . . . .  565,957 
��f;�'it.l� ��c�d�.�I. �: �: : �.�wartz: . : . ::::::: . : �;� Valve for water tanks, supply, J. M. Closson . . . . . 565.881 Val ve operatlD� device. compound engIne. E .  14', C. Davl. . . . . .  . . . . . . . . . . .  . .  . .  566.266 Vanil l tn , obtammg, J. L. Novarme . . . . . . .  565.918, 565.919 
�:g?�ll:e:Pi��?en:�deb�x, ��rA:rLoucks : : : : : : : : " : �;� 
��sS:il�dsa:flt���b�������lt:¥l:rfabH: .().����.: . :  �:N8 Vise for holdmg pipes, C. 1\ '[ hompson . . . . . . . . . . . .  566.246 WaJ,Zon box Iron. Coston & Broadbead . . . . . . . . . . .  566.06"2 Wa�on, dumpmlZ', O. S. Lalle . . . . . . . . . . . . . . . . . . . .  566,194 WaIst. W. H. Burns . . .  . .  . . . . . . . . . . . . . . . .  51'5,959 Wa��Ch���s�e;ora�?br����s T;�nleSstl�:�oJ�Iw. HuntAr . . . . . . .  . . .  . . .  . . .  . . . . .  . . .  f-fi6.177 Water alarm for tanks or bOIlers G. V. Sbeffield .  566,235 Water. apparatus for usmg compressed air to elevate, S, W .  TItus . . . .  . . . .  . . . . . . . . .  . .  566.102 Water clo.et flu.blDg tank, J. P. Locke . . .  . . . .  565.9\17 Water closets, smks, sewers. etc., cleanIng device for, J. WrIgley . . . . .  . . . . . . . . . . . . . . . .  566.110 Water trap for gas mains, etc .. M. FarrelL . . . . . . .  565.970 Weather .trIP. H. Votb . . . . . . . . . . . . . .  . 5ii5,946 Weather striP for doors, automatically clostnf!, W. Gathany . .  . . . . . . .  .. . . . . . . . . . . . . . . . . . .  560,162 Well drllhng and drIving macbine, G. D. Loomis. 56b,9(l9 Wbeat mixer and temperer, Cromwell & Scbooo-over . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.143 Wbeel. See Trol ley wheel. Wheel rim, F'. Taylor . . . . . . . . . .  . . . . . . . . . . . . 566.244 WhIp stock tIp. T. W. Blnet t . . . . . . . . .  " . . .  ' " 060.129 WhIstles. Slpparatus for operatmg locomotive, J .  W .  Thomas, J r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.245 Windmill. J. H. Miller . .  . . . . . . . .  . . . . . . . . . . .  566 0(12 �: ����e��'b"eer�i.O,}�i&gp �\1.·S�:����:.��: : :  : : : . : :  �:5� Wire .tretcher. W. 'r. Willie . . . . . . . . . . . . . . . . .  566.201 Wood rim bendlhJl machIne, L. Rastetter . . . . . . . . . . 5(55,923 
����c��rf���s���g�e;����h�. \\ ilcke . . . . . . . . . . 500,046 
Yarn beam tenslt)n regulator, H. J. Trost . . . . . . . .. 565.945 

D ES I G NS, Sp e c i a l  ,\ t' i t  1 (> 11 I ll t u l· III .' t l on  on matters of I Drinks, apparatus for producmg carbonic aCId. Placket fastener. C. F. Lit tlejohn . . . . . . . . . . . . . . . . . . . 566.270 personal rather than general interest cannot be Hanoer & Bunzl! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.17"! Plamn" machme, wood. Lawrence & '1'iIli.on . . . . .  566,082 expB�ted II ithout �emlmeration. g���j, hae�.;;.'ift���tL�'W�id�n.������.·.��:. : : : : : : : : :  �:�� �::��i�i���r :��n';,e':J.�:rrttinf.ir��:�d: ·  <); '  iCF: 565.006 Belt plate. R. Htekm.n . . . . . . . . . . . , . . . . . .  " . . . . . .  25,937 
Sel e ll l l h .· .\ 11 1 " '· I ("a ll S I l I" , l e m e ll t .  referred Earthenware connectJon, W. M. Gllmore . . . . . . . . . .  560,074 WhItten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 565.\119 Blcycle bandle bar. F. e. P.ockwell . . . . . . . . . . . . . . . .  25.95,1 to may be had at the office. Pnce 10 cents eac�, E<lged tool •• manufaeturlng. W. K. Tbompson . . . . 566.037 Planter check ro'l\' attachment. corn. W. H. Jar- �:�yy�l� ::��.I��kI1�\·o� �·:x�e�lb.��� . : . : : : : : : . .  : . : ��:g�i Bo .. 1, � referrecl to promptly supplIed on rece.pt of ElectrIC brake. E. A. Sperry . . . . . . . . . . . . . . . . . . . . . . . .  565.937 min . . . . . . . . . . . . . . . . . . . . . . . . .  " " "  . . . . . . . . . . . . . . .  565,902 price. Electric generator or motor, C. E. F. Ahlm . . . . . . .  566,120 PI.ster. corn. A. E. 18aac •. . " . . . . . . . . . . . . . .  " ,  . . . . . .  565 901 Bteycle spoke wrencb. L. B. Worden . . . . . . . . . .  . 25.954 
llI l .. e ,.,. I �  .ent for examination should be distinctly Electric machine •• constructIon of dynamo. S. H, Plow. W. R. Oyler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.218 Bottle. (J. L. Jenkms . . . . . . . . . . . . . . . . . . . . . . . . .  25.9t2. 25,943 k d I b I d  Short 565 030 Pneumatic dispat cb tube C F Pike 566 016 Bottle. C. A .  LmOgren . . . . . . . . . . . . . . . . . . . . .  , . .  25.911 mar e or a e e . Electrode"for"eieet,'icai apparatus; ' i;'cb6ter"&; •• , Pneumatte dIspatch tnbe.y'.tem. C. ·ti-; 'Pii.·e." . . . .  · • Bottle cover, F'. Tblel ke . . . . . . . . . . . . . . . . . . . . . . . . . .  25.940 Heinemann . . . . . . . . . . . . . .  ' " . . . . .  566,231 566.013. 566.015 ��;: �;I�W.i���18;.e . .  ::::::, . '::: .:::::::::::::: .. . .. �:b�� 

(6949) G. H ,  R. asks for formula for �:���t�l.sl�e':!'li�:�Y:v���i.ndtrect. E. AndreOli 565
,953 Pn�':.�ad�c� .. dJiI��tch .�u�� .  s.������:. ����,� . �.�?� 566,014 C'arpet. F. M. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,967 making developing cartridges for plates. or a strip of Elevator car lock. automatlc • .R. C. WrIght . . . . . . . .  566.109 POlson dl'trlbuter. L. G. Tuttle . . . . . . . . . . . . . . . . . . . .  566.251 Cock. baSIn. J. Totbam . . . . . .  . . . . . . . .  . .  . . .  . . 25,950 Elevator locking attaChment, W. C. Faby . . . . . . . . .  565.889 Post. See Hltcbing post, Draugbt lug and draw bar follower, A. G. StelD-twelve exposures of pocket kodak 111m. A, Such pre- Elevator .baft door lock. M, W. Collet . . . . . . . . . . . .  565,882 Potte, y moulding machine, 0, Taylor . . . . . . . . . . . . . 566.036 brenner. . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.957 

d t 'd b h d f f t Embrulderlng macbme E & R Cornely 566 061 Power See Pumping power �' Iour sack. L. C. Sbroeder . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.961 pare car rl ges can e pure ase rom manu ae urers Engine. See Gas or �H3troleun,;, engine: . ROtary , Power'converter mechanIsm' J. A .  O. Llvonl . . . . .  566,198 Fly paper, J. W. BeattIe . . . . . . . . . . .  . . . . . . . . . . . . . . . .  25.960 of photo supplies. A dry mixture contaimng six grains enjil;in�. Traction en�ine. Power from nJOvinfl trains. Il'enerahnll'. W.  J .  Game board. E. J. Tbomas. Jr. . . . . . . . . . . .  . . . . . . . . 25 9ti5 
f t I t t f . f sodi I h" .. d t Enve;ope fastener. E. A. Day . . . . . . . . . . . . . . . . . . . . . . 566.065 Morden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 565.912 Glass ves."I, T. G. Hawkes . .  . .  . . . . . . . . . . . . . . . . . . .  25 944 o me o .  wen y- our grams 0 um sn p I "" an en Envelopes. machine for fixing threads In. M. Press. See Brick press. Dental flask press. Print- Harne staple, '" B. Rosenbnrgh . . . . . . . . . . . . . . . . 2;'.968 grain. of carbonate of potssh di •• olved in a large goblet Grube . .  .. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  566.075 in" press. Stamp10g press. Hammock. I. F.. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 960 

of water. WIll make an efficient developer. �;:re�r���':,�i��nd����!: �. ��.;g.:l!�y��?:: . . . . . .  �:005 ���::u� · r�g�l!i�Ur.o�I���: : : : : : : : : : : : : . : . : : : : : . : :  �:� ft���. ����D;,-:&.alf�::;P8baii . . . .  ::::::: . : : : : : : : : : : : . . : ��;�� 
(6950) P. O. B. says : A battery having �::�.;';,��:���aiI�rN�;,,�:.j\l��sba� � : : : : : : . : : . :�.OOJ. Prltlf���i£rDdr��al . a.rt.I�le.�, ������: .��:: .�: . �:. 566,059 t:�g'r�k�'lta����user " : : : : ' : : : : : : : : : : " : : : : : : : . : : �N� an output of 50 watts will Iigbt a 16 candle incandescent �:eg wa�er �eater ,n� pnrllfi�rIJ' Parker . . . . . .  565 986 Pri���lt�ai?IN�c���ora.ti.n� or . ����I�� . .  ����c.�� 566,(Ql ���ib�':l:;,�'1�·d�o�·:lre':.��· : : · : : : : : : : : : : : : : : : · : . ��:� lamp when connected in series. WIll the same battery Fe�cewe��Pl�� r�OI�W���,aw :H: R���si' : : : : : : :  566:043 Printm�. multlcolor P. G. Frauenfelder. . .  . . . . 5&5.891 Puzzlp box or case, F. W. Hall . . . . . . . . . . . . . . . . . . . . . .. 2§,964 

light the lamp if connected in parallel, the output in �ence fabrtc stre�ber, p. 't Ja slymmer . . . . . .  . . . .  �rlntinJ! press, G .  W. ir�ty . . . . . . . . . . . . . .  5t)6,223, �.� §I��z�n�0�9.1r rC:;i' l!' :Of�J�;kn" " " " " " " ' " . .  f> � 
watts being the same, but voltage is lowered and am- F:��:. ��re:Vj��cK����� . . . . .  a . : : : : . : :  : : : : : : : :  : . : :  p�w!�n�lg�:�����ituilen��n " . : : : : : : ' :  . .  : . '. : ' : :  566:213 I Silverware border: C· Osborne . : : . : : : : : : :  : : : : : ' : :  . . r:�� . d Fencl og, wire. M. T. Deck . . .  . . . . . . . . . . . .  . . . . . . . . . . . .  Pull ey stile pockets, macbme for cuttmg, W .  Spoon bandle. Crees & Court. . . . . . . . . . . . . . . . . 2.:1 {� perage IUcrease , A, No. The lamp mnst have snfl!- Fender. See Car fender. Black . . . . . . . . .  . . . .  . . . .  . . . . . . . . . . . . . . . . . .  565.875 Stove. heaun". E. Gurnev . . . . .  . . . . . . . . . . . . . .  2D,U!7 Clent voltsge to give a lighting current through its re- File. letter,JV. A. (Jooke. Jr . . . . . . . . . . . . . . . . . . . . . . . . .  565.961 Pulleys, die for crowning sbeet metal . O. W .  �OlJ.�co. bl,oCk tr b<.>gy � f  PlUg. JjI, Spt\lrHrlf· . . . .  � il:;� . Filter. W. M. Fowler . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . .  565,890 1 Ketchum . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 565.993 ruc s. ca •• ng or SI e ear ngs o car • .  I . . . . .  . s.stsnce. FIlter, mnltlple, W. M, Fowler . . . . . . . . . . . . . . . . . . . .  565.1112 Pump, P. H. Hutchinson. Jr . . . . . . . . . . . . . . . . . . . . . . .  566.179, 

(69 1 S E C k Wh h ld F'ireproof floor. Klnkele & WOllf . . . . . . . . . . . .  566.189. 5(;(;.190 Pnmp. air. C. G' aefe . .  . .  . . . . . . . . . . . . . . . . . . .. 565.893 
5 )  . . o. as s : v S ou a l F'ISll SCraper. O. c. Macklett . . . . . . . . . . . . . . . . . . . . . . .  565.999 Pumplllg power. H. W. Grimes . . . . . . . . . . . . . . . . .  566.167 TRA D E M A R K S. thermometer rise when placed in front of a running �l��tt:;iu�I�8,�·e��c�e}��c10· siiin .. .  J·, Stur . .  ,,· i ·s.·. ·. · : · : �'.� ���z�be'.n��Jc. hS�e'h.%��i!'��· .H .?:.J�n�.s:. : : : : : : : : r: .. 123tiBli 

'" i.AAJ ,.. Bakers' products and confectionery and medteated electric fan ? A. On acconnt of the heat produced by Fluid • • ptaratns for delivering me""ured cbRriles �Ulltlllg frame. adjustabl'l! A. E. Wolford . . . . .  566,049 candy, certam named. AmerIcan BISCUIt and the friction between the air and the bulb, and by the i F'ra�e.Scs�:t81�pr..°y"�riiin.: · . . . . . .  · . . . .  · . .  · . .  · . . . . . .  566.025 a����'. ���� .��� ret��,� . .  ��.I��: .����.�.',�: ����-
566,151 Mannfacturm" Comp.ny . .  . . . . . . .  . . .  . 28,777 

cner"y converted into heat by the arresting of the mo· Froos. etc .• foot guard for. F. F. Roberts . . . . . . . .  566.096 Rail jOint. J, M. Halfpenny . . . . . . . . . . . . . . . . . . . . . . . . .  565.895 Company . . .  . . . . . . . . .  . . . . . . .  . .  . . . . . . . . 28,799 I 
Y Bicycle chains, Ind18napohs Cham and SLamplOll 

tion �f the air, other things being eqnal. the better the ���n:cr�'e�· 6e:x�������e;uinace: · Heaiinji fur� 566.226 ltll:,."��e:��arw�i:.art�'b"o��aninJi · appa�tu •• 'iu� 566,012 Bicycle saddles, UlCkson & Beanm" . . . . . . . . .  28,800 
fan the more the thermometer will rise nace. cUned. S. E. Jackman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.182 :1���b��JlF�6:-d���c��bonate·of· soda'and 'crystal 28,798 • • Game apparatus, E. F. Butfat. . . . . . . . .  . . . . . . . . . . . . . . .  Railway frog. G. C. Lucas . . . . . . . . . . . . . . . . . . . . . . . . 565.998 and Bul fate of soda United Alkali Company 28 769 

I Game board, Au�tln & Craw . . . . . . . . . . . . .  _ . . . . . . . . . . .  Railway jil;ate, automatic pneumatic, C. H .  Sher- Candles. mIxed. Frye Cal amel Company . . . . . . .  :::: 2&:7'i§ Garment, bicycle. E. F. McC.rtney. . . . . . . . . . . . . . . . .  wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 565.929 Candy. J .  W .  Dole . . . . .  . . . . . .  . . . . .  28,770 
I N DEX OF INVENTI O N S  Garment banll'W A .  Steinmann . . . . . . . . . . . . . . .  , . . . .  Railway SWItch. F'. Greenwald . . . . . . . . . . . . . . . . . . . . .  565,894 Clock moveme.lts, F .  Kroeber Clock Company . . . . .  28,793 j 8:: �r:���' �roces:u�n:;�n materiaii ' for "  ruanii- �:u::� ::if��: �: �r��b��n: : : : : : : : : : : . : : : . : : : : : :  �:�t Crackers and biSCUIts, AmerICan BiSCUIt and Man-f t i h d f i d W L R i t ct d . f d I t M ufacturmg Company. . . .  . . . . . . . . .  . .  . . . . . .  28,77

8 (l o r  w h l c b  L etter. Paten' of t b e  J'geft:'e�g . .  �� . .  s . . . �� . . nc�n .��c.���� . . . .  : . . . .  : 566.040 a �':�6:8.;�n � . . .  ��.l.�� . .  ��.��.� . .  ��� e e���.�, . . .  :. 566,035 :�u��U::.Pl.�8H�e��e�a.�t.����n . . . . : : : :  . . . . . .  : . . : : : :  �:+� 
VnUed State. w e r e  Granted Gas or petrolenm enotne or mutor. B. Wolf . . . . . .  566.263 Rake or broom. A. Woeber . . . . . . . . . . . . . . . . . . . . . . 566,()j8 Flonr. wbeat. ChrIstensen & Henderson . .  . . .  28,779 \ g::e�Ub�e�PFa�m (��te�eVt·ai·t'Wa:y· �'ate: " " " " " ' " 566.1

36 �:r�::i ��en����r:�t���fe�����. �?r:.�: .�: .�.��.l�::.: �:� ����S:��:1�a��aBO��:�I)�grl�a�;:!f6I��g�t��;n� ·  �,781 August 18.  1 896, a:t:: � }�il�blt�.:: . . .  :::::: .:: ':::::: . .  :::::::::::: �:m �:�:l����t�r. ����I�"oebcirn· . .  :. ': :. : '. : : :. : : : '. : : : : : : :  �:� Haf.°��dmCeOnm!n"n;OY.: Ii': Ii: Roelof. & Com pany �N:l8 Generat<)r. See Electric generator. Steam gen- rtefnl<erator. dIsplay. Ehleb & Daugherty . , . " . , . .  5ii5.969 Malt extracts and peptoDlzed malt roods. A. Lle-
" N  0 E A C H U E A lt i N G 'I' H A 'I' D A 'I' E .  f}ene:::��r. J. J. Marchant . . . . . . . . . . . . . . . . . . . . . . . . . .  566.203 ����:Ft���t%�:�<l'�:br�;:rlte:.· M, Lochen . . . . . . . . . . 565,908 ber. . . . . . . . . . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  28.764 

Golf stick. H. R. Sweny. . . . . . .  . . . . . . . . . . . . . . . . . . . . .  5GG,101 Regulator. See Pressure regulator. Timepiece Me����� dii�k���� �':c�r8�f�If�«t��\��B��:�ri�:�J I See note at end of list abollt copIes of these patents.) g�:�:·i;r���:�s: etc., ii: i>: 'lhillc':::: '::::::::::: �:::J ROI��::����·O. Klatte . . . . . . . . . . . . . . . . .  " . . . . . . .  " . . .  565,900 Homeopatbic Globule Manufactory . . . . . . . . .  28.774 Grate Jor marIne or other bOIlers, sbaktnQ;. J .  Rotary enJ!me. G .  P. Fischer . . . .  . . . . . . . . . . . . . . . . . .  566,156 ��:l::� :�g �t�::,rgtf�����t&. �o�/s�?����m� 28.713f Accordion. J. Gal l eazzi . . . . . . . . . .  566.269 Reagan. . . . . . . . .  . . . .  . .  . . . . . . . . . .  566.094 Rule and stamp holder, cowbined measuring. W .  pany . . . . . . . . . . . . . . . . .  . .  . . . . . . .  28.791, 28.792 Advertismg deVIce. electrica l .  J. J. McCormack . .  566.087 Gun. automatic rapid flrtnfl, I. E. McAboy . . . . . . . . 566,214 M. SImonson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Uti5.932 Mustard aod table mustard. J. & J. Volman. A�mg machine. E. A. Ru.d"n. . . . .  . .  . . . . . .  565,927 Gun swab, J, F. Warner. .  . . . . . . . . . . .  . . . . . .  .. . .  566,041 Rnler, P. W. Leavitt . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . .  566.195 28.135 tu 28.790 All.rIcultural unplement hanule. W. C. Frick . . . . .  565,887
1 
Guns. carnage for quwk tiring, O. M B. H. Cocb- Sasb fastener. In. Jauss . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566.184 Oils, i l luminatlD�. Warden & Oxnard . . . . . . . . . . . . . . .  28.767 t���'ur�e:i����� �1.aiIm Sbort . . . .  . .  . . . . . . . . .  565,931 Hal�a�l�SP: W: S: 'Emmons . : : . : : . .  : : : :  . .  : : : : : : : : : : : :  r::� �::�:;�:rio��nb��w�i�dt!:. �.s���!I:ove: : . : · : : : : : : ·  �JM �:�i����, ���l�t b����r:: J�t�b�s�I:�aps ' and' po'w-' 28.762 �����eb'r;c�et���IU' 'lbcbards · · . .  · · · · ' : . ' : : : : : : :  �:� li:������r��' �:�o�g�¥d: : . : : : :  . . . .  : : : :  . . . . .  : : .  �:l� �:: gn�: �fca:�\��SWalfac��c�ciilh!:. ::::.:565:947: �:� Pha��:c:��c�1 �o��tg��cis 'jui- ' iricreasing "the 28,771 Axle box l i d , car. W llhamson & Schroyer.. . . .  566.047 Hammer 011 guard. drop, C. E. Bilhngs . . . . . . . . . . 566.128 Saw table. Stevens & Roft'man . . . . . . . . . . . . . . . . . . .  565.9«1 pressure of the Olood, Chemlscbe Fabnk von Bea�:.'iF .f�r wheels of vel1 lcles. roller, A. C. B�OW� 566,056 
�!::'d'fe�Ckse�' �al,r���die: " " " ' ' ' ' ' ' ' ' . . . . . . . . . . .  560,1

80 ��:��� ::;�[�i,�n�'t�k?ll� .��?�ga,��'::::::::::: gzj:l:rJ !er�.�: �e .. el lsCbaft �I.t. ���cbrank ter Haft-
28.773 

���� li':,�a��J'!�d ;�::jc�I��:bB�St�Ut.� . · · : · : : : :  ' : . �:n� l1�foe�: r�;:r�.aA�����:;�er. . . . . . . . . . . . . .  566.234 �����ri: ��J�1!oats�e:�.ls�)���w scrpen: · · · · · · ·  566.277 Salts of natural aperient waters and medlcmal 
BICycle. A. Benson . . . . . . . . . . . . . . . . . . . . .  566,053 Harvestln� machine, J. M. Ooddrldlle . . . . . . . . . . .  565.883 SeamlDIl mach me feed mechanism, attachment ���p�������� .���.tam��.fl.�U�.� . ��.I�.S: .� .. �.a2J.��, 28.766 
�:���:�: ��k�����IX'�·,igc:. : : : · · : :  : : : . : : : : : : : ' : : : �:� �:� ��!a'e��ii'.n&r�'il'.;'i:.�U8:.W. �: Bl�.ck�eIl . : : : : ���:� seJororH����:�paraiu. ·fOi ·giiibering: 'R: w: 566.097 Salves and omtments. A. Lapp. . .  . . .  . . . .  . . 28,772 Bteycle. J. W. McIntire . . . . . . . . . . . . . . . . . . . . . . . . .  566,Z;'S Hats. crease retamin" deVICe for. P. S. Dusen- Shely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5C6.099 �f����s'!';��i�;�·�:�nt .. :������J��1s1�����;; 28.795 Bteycle. C. J. Seymour . . . .  . .  . . . . . . . . . . . . . . . . . . .  566.027 I bury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,267 Sewmg machme, bnttonbole. W. R. Abercrombie 565.951 and slate .labs, roofinl!. Cbapman Slate COtn-Bwycle attacbment, H. I�emeweber . . . . . . . . . . . . 566,003 Hay elevator or carrier, R. W I lIff . . . . . . . . . . . . . . . .  565,990 Sewing machIne feeding mechanismt J .  B. Do- pany 28 802 Bteycle bandle. adjustable. O. S. Erb . . . . . . . . . . . . . .  566.068 Heater. Seed Feed water hpater. byne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,286 Soap, A :ii: Mart iii:::::::::::: .::: '::::. ::: '::::::::." 28;770 :!���:: ���r���t�{V�'l{Om!UC'. �' Oel1a :��.r.� .. : : : :  �:Mi I �::�!�: !��r:��'b�i !ar:�w�H. iiailoweli : : : : : :  �:� ��:n:r�ttg:��ro�' �el����ens . . . .  . . . . . . . . . . . . . .  566,240 Sprinklers. Pleuger & Hel ,ger llanufacturing 

28 BIcycle 8upport. lockmg. A. C Saxton . . . . . . . .  566.0'23 Hmae. A. S, Held . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565,983 Show case. umbrella, W. V, Parker . . . . . . . . . . . . . . . . 566.091 Tea�''lr"!l:�nlroiit·ers · : : : . : : . : :  : : : : : : ' : : ' : : : : : : : .  :28.782: 28:+llll Bicycles. etc., propelling mechanIsm for. T. Ker- ! Httcbing post, I. W. Lewis . . . . .  . . . . . . . . . .  566.1ge Shutter worker, J. W. Kincaid . . . . . . . . . . . . . . . . . . . . . 566.188 Tires. compound for closing punctures in pneu-ker. . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . .  565.904 Hoop setting or drivinl< macbine. M, Nangbton . . .  566.006 SIfter. fiour. A. F. Darras . . . . . . . . . . . . . . . . . . . . . . . . . 566.144 matico Eagle ChemICal Company . . . . . . . . . . . . . . 28Y(Jl 
��':t��I.ngs:�Pi:�g�:� b�6;rd�' B. Wyburn . . . . . . . . . . .  566,

2
64 I �g� r�1�11� �:���i.�'s!. ���'�r�fs�� : . : : : : : : · : : : : : �:� �lfa1::t���Cl�ll;g��ije�·a�dS�!�\;: P: Lund. ' . .. .. .. .. . :: �:�� Tobacco� leaf. MeXICan Tobacco Company . , 2H,11,') Bolt. J. 1\1. & M. C. Bowerl!. . . . . . . . . . . . . . . . . . . . .  566,130 Horsesboe. Chi l cote & Leffier . . . . . . . .  . . . . . . . . . .  565.960 Solderinfl machme. can end, A. Johnson . . . . . . . . . . .  566.079 Trl��t��Sa�����!��d8 . �.�� . .  ���d�n�.s:.������. 28.16J Bolt headlDjZ' machmes, Jlrippin,tl tOjZ'Ele for, F. W. I Horseshoe, C. F. Roper. . . .  . . . . . . . . . . . . . . . . . . . . . .  566.020 Sound conductinjil; device, D. & E R. Darrab . . . . .  666,145 W8.Jl:ons, carts. carria.lles and otber road vehicles, BOo�����ver '.jor memoran'dum 'saies' slip,' \v: 'M: 565,

8
77

1 �g�:::�g:: �a'fr�ss�j 1ic��r��I1· : : : : : . . . .  : : : : :  . .  : =:� �����l�:���' f:Ps�fg�uf�!:e����r�'1lr��i��:: �:� Flmt Road Cart Company . . . . . . . . . . . . . . . . . . . . . . .  28.797 

Boo� ���:igg·�acblDe • .  r. 'Si e'wart : : : : : : : : : : . : : : : : :  �:� ! HOstt. ���J�r�er��d . ���.p :�I :�'. ��.m.���.��. ���: .�'. 565,001 �Pi*�\r:a�n�. ��������. ����e .���������'. ������ � 566,2{)5 ------Bottle. non-reHllable, C. A. Ei l lott. . . . . . . .  . .  ' " 566,153 Hose supporter, K F. O'Brien . . . . . . . . . . . . . . . . . . .  565,920 SplDning machine nipper or tens�on device. J . an� g��ie��i� th:;o�:g���:��tfi�:t��� ���e�[��l�I�� Bott le. Si phon, R. Prax. . . . . . . . . . . . . . . . . . . . . . . . . .  565.922 lee lDtO cubes. apparatus for cuttinjil; block. H. Neale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Issued SInce 1863. will be furnlsheil from thiS office for :ottle stopper. j"\1. N. Ellard. . . .  . .  . . . . . . . . . . . . . . . . .  �.�� I V fnbder Weyde . . . .  f '  b " � . . . .  "it:' v ' "  it . .  · 566,038 �tamp{ steam power, J. H. Brown. . . . . . . . . . . . . . . . . .  100fctehnets'paltnenOtrddeeriSnlrge p,leaansde ·rteamteltthteoD�lmU�:n� �uo�. �I Bg�. l�e:J���cb �o:-eyer . . . . .  . . .  . . . . .  . . . . . . . .  • I ce �:ya·e .ap.�ar�t�� . .  �: . . . .  ���. ���' . . .  ' . .  �.� . �� 5A6,r09 S�:�Cl�� �:�t't��I��I���o::dcr;�. �: ¥: ��l���le. �: Broadwav, New YOrk.d. SpeCial rates WI)] be �I�"en where 
��:���t·se�e:S������.br�f:;:;1C brake. {�te;!g�i:��\�!e#.�. ����:�i.'. '�. AI. EY.��.� . . . .  :: �:�� ��::F :;3e�:�O;;'n�' �)�c�;Oa�e�i:e,' 'produ'cti'ou" of: 565, a larJle number of coples are desired at one time. 
���c�k�Y��H�J� ',8���: '  : ' : : ' : : : : : . : : : : : : : : :  . : : . : : :  �:�� f�:���1��'P�0i!ct!����B: ·D8rnon : : : : : · · : · : : : : : : : .  �:�� Sto���,;:��zee:, i.����l�Z '.'." .'.'.'." .'.'.'.'.'.'.'.'.'.'." '." .'.: �:� ve�t'c:��'���I�ri);'�;I�h� �:::e��fo�: �����e� blb!nf��� Brick press, '1'. Wh Ittaker . . . . . . .  . . . . . . . . . . . .  566.105 insulator for electrICal purposeEl, Whitaker & Stone cutting, dressing and flntshinll machIne, J .  Jlom� list, prOV ided they are slmple. a t  a �08t o f  ,010 eacb� Brid"e. compound trllss, J. H. Semme!> . . . . . . . . . . .  566.233 Treharne, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.045 A .  Garden . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . "  . . . . . . .  565.892 If complicated the cost WIll be a ItLtie more, �'or full Brush. fountaIn. J. S. WIthers . . . . . . . . . . . . . . . . . . . .  565.950 Insulator support, C. P. l'oward . . . . . . . . . . . . . . . . . . . .  565,944 Stopper. See Bottle stopper. instructions ad.tress Munn &, ('0 . •  361 Kroadway� Yew Buckle, J. C. Rosenkranz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,2'n Iron. See Curhng iron. Store service apparatus. W. R. Ccle . . . . . . . . . . . . . . .  566,139 \ ork. Otber forel/ln patents mav also be obtalDed. 
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2 1 0 

�ilvertigements . 
Cl R IJ I S A R Y R A TES. 

I n 'ill i d p  P all e .  en e il i. I1 li1 e r r � o n  - - 7;) c e n l. "  n l i n e
n :; C' I' l ' a !! f' .  e :l (' 1 1 l l l fll e l' r i o n  - - - - S l . n n  ;" l i n p  

� Por some classes oj AdverUsernents. Special and 
Higher raies are required. 

r h l'  abovt are c n ar[.'"es per �u!aLe line - aO O tlt eight 
WQl" ,j s per Ime. 'J' h b  not.ice shows Lhe wi dth of the lIne. 
Hid 1:3 set in agate t y p �. �nt:ravi m!s may b ead adver
tifl.emell lS at the same rate per ag<1l,e hne. ov measure
ment, as t,h e  J�r.ter press. A dvertI sements must be 
rece i v e d  at P u ,) i i r ';lt i on Office as eallv as '.rh ursd a �  
m ()rll i l l �  to appear i n  t h e  I O J l o w i ng' week's iS811t.. 

Star * 
Lathes 

foot power 
Screw . . .  

. . .  cuttin!l 
Automatic 
Cross feed 

9 and 1 l - inch Swing. 
New and Original Features 

Send for Catalogue B_ 
Seneca Falls Mfg. Company, 
695 Water St., Seneca Falls, N. Y 

AMERICAN PATENT8. - AN INTER-
esti ng and val uab l e  t a b l e  s h ( ) w i n l.!  the n u m b e r  of paT e n t s  
gran ted for t h e  v arious su bjeC T S  u pon w h i c h  p e ti t i o n g  
h a v e  h e e n  ti l ed f r o m  t h e  bed n n i n !!  d o w n  t o  Decem ber 
31. 1 894. C o n tai n e d  'Tl :-;.('( E :\ T I. l<' l C  A M F. l-t r(,A� S [- P -
P T . E ' I  K �T. ;';0.  1 0 0·!. . P r i ce 10 cents. T o  be had at 
this office a n d  from a l l  n e wsdealers 

TH E  CURTIS 
Ste:: & Grease SEPARATOR 
IT 'VI L L  separate water from steam, and 

so deflect the water that it cannot get back 
into the current. 

] '1' \\ I I . IJ separate grease and sediment 
from e x b a ust steam. The grease may be 
dr'lwn ott' at int ervals, an d the sedi ment 
removed. I:T Send. jar Circular S. E. 

JI ' �;�'l' E & I" E E L �;Y 1; 0 .  
29-33 H av e r h i l l  Street, Boston .  

N o. 3 POWER  P R ESS 
A strong, blocky, and compact machine .l.'liaW ... 

for s uch work as stencil  cutting, cloCk 
WOt'k. gas fixtures, lamp burners. metal 
fan motors, stove pipe elbows, fruit and 
fi sh boxes, paint calL>;, etc. 'Vi l l  punch % i n .  hole i n  % i n .  iron, or will cut blank 
f u l l  b ize of opening, 3-32 inch thick. 

� Send fo r Circular P. P. Address 

S PR I N G F I E L D  MA C H I N E T O O L  C O .  
South e r n  Ave  . •  S p r i ngfi e l d ,  0 . ,  U .  S .  A.  

TURRET BRASS LATHES 
and Brassworking 

Machinery. 

H i I I , C larke & Co.  

T h e  Coburn Patent Trol l ey Track 

Store Ladders. 
A PAI R  OF STAIRS ALL ALONG 

THE LINE OF SHELVES_ 
or Sena for Book. 

The Coburn Tro l l ey Track Mfg .  C O .  
H O I, Y O K E, llIA S S .  

BA R N E S '  
New Friction Disk Dri ll. 

FO R L I G H T  W O R K. 
Has these Great A duantages : 

The speed can be instantly changed trom 0 to 1600 ��!h�:�:!d��it�� �� S!:t;��g
w�:�ts

�q �l��f:i��l�h� 
smallest or largest drills within its range-a won
derful economy in time and great saving in driU 
breakage. Send fo[, catalogue. 

W. F. & J NO. BA R N ES CO.,  
1999 Ruby St., Rockford, Ill. 

TH I N K  O F  E XT R E M ES 
in the way of mechanical implements, and, 
whatever they are, you are sure to find 
them in " A  B O O K O F  TOO LS . "  

" A  Book of 
Tool s " i s  the 
most complete 
catalogue ever 
issued Con .. 
tains 550 pageS 
and over 2,000 
illu strations. 

Prices are 
glven. 

A copy of 
this book s�nt 
postpaid to any 
address on re

ceipt of 25 cents In stamps. 

Address Box 1 2).2 ,  Adv . Dept. D ET R O I T ,  M I C H .  
PbysIcal and Scbool Apparatus 

THE 
A new instrument for 

Measuring Tem peratures 
Will take temperature of any
thing at any range or distance. 

IlT' Circular free. 

E, S. R ITC H I E  & SON S ,  
BROO K L I N E ,  MASS.  

ACETYLENE APPARATUS. -ACETY-
l ene n u m ber of t h e  SC I Y..:\ TI F I C  A ;\J EHICA N SCPPLF.
!I:flt; �T, descri bing, with fu l l  i l i llstrati o n s. t h e  most 
rece n t .  s i m ple, or home malie a n d  c o m m ercial ap paratus 
for �enerat l n j.{  acet v l ene on the l a rge and smal l scal e. 
'l' tw .!;: (lS as made for and used by the m l CTOSCopi!;t and 
� t n d e n t ; its use in the ma,gic lant ern . rr h e  new French 
t a b l e  lam p making its own ace t y l e n e _  Contai n ed in 
SCIE�TIFIC AM EH.ICA� SrpPLEl'H ENT, No. 10 5 ' .  
P l' l �e 10 cents. T o  b e  h ad a t  office. 

" itutii i, !tutti,an. 
.- �--- . .. �.. I 

i(jATESJ.OBI BRE�S Towers, Tanks and Tubs · � "f)ocg \t�O :t OTHE�S I� PATENT SECTIONAL 
� . £C.OHoODuRtf�� ALL I RON  TOWERS 

ESTIMATES lurnished for COM P l ETE C R U S H I N G  PLAN'IS 
�:nufacture M I N I N G  MAC H I N ERY ��:�;{Jti on. 
Gates Iron Works, Dept C .  650 E lston Av. ChicaQo,! 1 1  

Elbridge Electrical Mfg. Co. 
ELBRIDGE. N. Y. 

MANUl!'ACTURl';RS OF 
• • •  High Grade 

Dynamos 
and Motors 

for Light and Power. 

SENSITIVE DR ILL  
A tool adapted for light drilling. 

Constructed specially for the use 
of Bicycle Manufacturers. 

C. N"". CA..X>"Y, 
West Center Street, Canastota, N. Y. 

A Boiler Feeder 
For High Pressures 

WOR KS AT 1 50  TO 2 50  LBS. ST EAM 
as easily as 

OUR STOCK INJEC'l'OR AT 25 TO 150 LBS. 
lrla'y U'e tell you about it � 

P EN BERT H Y  I N J ECTO R C O . ,  

1 1 6  Seve n t h  S t r e e t ,  D ETRO IT. !U l c n .  

�ijiiil�uiilli;1 
GAS ENG INES & VENTILAT ING  FAN S  
'l'be best Motor In tbe world for driving all kinds of 
light mach inery. noiseless, neat, compact ; invaluab l e  
f o r  bl owing church organs, running printing presses, 

�g���e��,
l�tc�ellii����,� ef��s�IJc�V���:�d i�����e��:j 

by water companies everywhere. Address for circular, 
U acli: u 8  \\l a t e r  lUotor (]o. ,  N e w ark, N. J" (J.lS.A, 

If you want the best Lathe and D'rill 

_I:=iiIt GBUGKS BUY 
WES'I'CO'l" I " S .  

S t r o n 0 6 S  t 
Grill, Great
est Capacit.y 
and Durabil
ity, Cheap ana 
., i d a .  1\ _  Y .. C .  1". A .  

or German. 
,,�. nJMT IIJ". 1893. 

Patent Spiral Fluted Reamers. 

Rough i n g  and F i n ish i ng Taper Reamers. 
Send for Catalogue. 

Wiley & RUS1!ell Mfg. 00" Greenfield, Mass. ,  U. S. A. 

H A R V E Y  H U B B E LL 
Mach i ne ry and Tool  Mlr_ 

Impl'oved Tapping M a ch i n es 

PLA IN  
ALL WOO D  TOWE RS. 

ELEVATED TANKS 
for Automatic Fire Sprinkler Plants. 

Louisiana Red Cypress Tanks 
a Specia lty. 

W. E .  CALDWELL CO . ,  
2 1 9  E .  Ma i n Street, 

LOUISVILLE, Ky • •  U. S. A. 

DO YOUR OWN i Save monev ! Make · 1 money pri liting for 

PR. INTING oth

.

e r

.

" !  'l''y pe-setting 
eu�y. Pl'lnted rules 

P�ESS '-or ��::����:
o
�\?�l(�

a
�°frd�' curds,  (,lreul :.�l's, . &,c : etc. ,  to fa(:tor� . 

' 
:r�s� for prmtmg I KF:LSEY ..t Co. d SllicLll Impel'. $40. �leriden. Conn 

I M PR O V E D  

ADJ U STA B LE 

"S" WR E N C H .  RusHy operated. 
}j'ree and Accurate 

Strong, Durable. For Circul ar, address 
BEM I S  & CALL II A R D WA H E  & TO O l, CU. 
P. O. Box 1 4 0 0 ,  SI" ' i n g fi e l d ,  Mass" U. i". A .  

FOR B ICYCLE M A N UFACTU RERS 
QUINT'S 

TURRET DRI LLS 
Arranged for Tapping w ith from two 

to twelve spindles. 

A. D. QTJINT. 

C R E WS 
Macblne Screws fO)r electrical purposes. W IRE  Mach i ne? for making W IRE  Sample box free. any articles from 

B R I DGEPORT, CO N N .  
Automatic wire formin" machine department i s  in 

Direct Coupled Engines and 
Dynamos for 

M A R I N E  and LOCAL 
LI G HT PLANTS 

Equi pment complete and u n 
surpassed. Electric Motors 
and Dynamos, Bipo)ar and 

Multipolar. l1! to 150 b. p. 
For particulars, address 

B E LKNAP MOTOR C O .  
HOME OFFICE, 

Port land,  M e . ,  U. S. A. 
Boston. Tbames Bldg., N. Y. 

BUy T E L E P H O N ES 
That Are Good--Not Cheap Th ings 

Tbe Lyncbburg, Va., Telephone Co. tried to get sue-

����l
o:��!ri':��a:PJi:d�tt� ihe

d
�:W�:sf:At�� �g

c�����i; 
of t.be latter being now operated tbere at a profit. 

Hundreds of similar cases may be cit.ed atfecting the 
apparatus of nearly all so-called competitors. 

WESTERN T E L E P H O N E  CONST R UCT I ON CO.  
250 South C l i nt o n  Street , Ch icago 

The Largest Manufacturers of Telephones in the U. S. 

The Berkefeld  House F i lter 
'1Xcfz\��er ?ee

srr�i�Utt���r�e
aJ'�i���� 

leading authorities in Europe and Am
erica. It gives a continuous flow of fil
tered water, absolutely free from germs. 
It il'  easil y  cl eanp-d, as all i mpurities re
m�in on the surface of the flltering 
cyl inder. Cylinders can be steriJized by 
boiling i n  water for one b our. Send for 
circul ars and prices to the 

4 ��:Ita� ���l�el�:! FI"'��!!: {i�;.k. 

charge of R. C. ManvilJe. 
Machinery for making sheet metal goads. 

THE WATERBURY nACHINE CO. ,  
P .  O . Box 1 025, 

WATERBURY, CONN . ,  U. S. A. 
�--•.. ---",. - ------
SY CAM O RE CAS E frock �;,J.pe�:e.r'.rulc; 

A l so 4 inch Narrow and Center Gage. P. P. until 
Sept. 1st for $4.00. Sawyel' Tool Co., Atbol, M ass. 

"""� 
TUBULAR 

DRIVING LAMP. 

MECHANICAL To Machinists. 
••• DRA WING �'Ir"';""::"'::'� - " 

Pattern Makers, Car
pente:rs, Steam Engi· 
neers, Draughtsmen, 
Steam Fitters. E l ec
trical Workers. Civil 
Engineers, Plumbers, 
l\I i n e l' s. References 
Ererywhere. Free Cir
cular. State Subject 
you 11.:ish to Study. 

Architectural Draw· 
ing ; Electricity ; 1\1e· 
chamcs; Architecture; 
Plumbing , Mining ; 
Civil Engineering ill 
all Branches ;  Steam 
Engineering (Loco . ,  
Stat'y. and Marine ) .  

The International 
Correspondcnc(' Sehouts H H4-2. Srran t n n ,  P;lo 

SMAll MOTORS for A l l  Purp o s es .  
� . ����, ��JaJo�rj��alb����e�l:h

l:t��:�A
m

v
ofrrl'it 

l:h e  best manufactured. Specially adapted f o  
.&11 kinds of l i�bt work, sewing machine o

. 

utftts 

" M O'l' U 1t  t: O . "  �lanufacturers o f  Elactric 
\ Motors and Electrical Specialties. 1 :! "..! 

111 1 " , 1"· , ,  � t . ,  1' 1t () V I I ) )O; " C �; .  I I . , .  

or E � 'J'A B I, I � H EII 1 � 4 a .  
T h e  M ost Popu lar Scient ific Paper i n  the World  

O n l y  $3 . 0 0  a Y e ar. I n c l u di n l>:  Pootage.  
W e e:d y --52 N un.be rs a YeIU·. 

T h i lol  u' i d p l r l'i l'c n l a t P c1 a n d  splendidly illustrated 
paper i s  publi shed weekly. Every nu mber contains six
t,een pages of useflll inform9tion and a large number of 
uriginal eng'ravings of new inventions and dI scoveries, 
representing EngiT1eel'ln� Works. Steam ::\-laehine ry, 
New Inventions. Noveltles i n  l\1echanicfl, .'\1anufactures, 
Chemistry, F.lectricitYoTel egraph y, Photograp h y ,  A lchi
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents eacb week. 

T erm", of S u b �cri p ti o n . - One copy of the SCIEN
TIFIC A1H ERICAN wil1 b e  sent for one year - 52 num bers
postage prepaid. to any subs criber in the United States. 
Canada, or Mexico. on receipt of '1' 1 1 1 " > "  . ) el ] I :I I ·!";  by 
tbe publisbers ; six montbs, $1.50 ; three month s, $1.00. 

( � I I . h Oi .  - Special rates for several names, and to Post
masters. Write for particulars. 

'l'b e  safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money careful l y  pl aced inside 
of envelopes. securely sealed, and C0 ITCCt1 y addre8sed, 
seldom goes astray, but is  at tb e send er's risk.  A fl dress 
all letters and make all orders, drafts, ctc., payabl e to 

lli U N N  & t: ( ) . ,  3fH B .. . ""l w n y .  :\ e w  l"orl • •  
---@--Jdttttitit �mttitatt �UllllltUwtt 

T h i s  IS a separate a n d  distinct publication from T H E  

�CJ E K T I l!'lC AMr:HI C A ,-';, but i s  un iform th erewith i n  
size. every number cOlltuillin� sixteen larg(l pages full 
of engr avings, ruany of w n i c ll are taken from foreign 
papers ane accompanied with tran slated df:'scripti ollS. 
THE SCT K�TJF] C A l\J :E U J C A J';  S U PPLE�I E 1\ T  is  published 
weekly. and includes a very wide range of contents. It 
preser..ts the most recent papers by eml nent writers in 
a11 th e  principal departments of Science and tbe Useful 
ArtE, embracing Biology, Geology, Mineralogy, �atural 
History, Geography Arc h mology, Astronomy, Cbemis .. 
try, ElectriCity, Light, Heat, 'llechanical Engineering, 
Steam and Railway En!!i neeri ng, Mining, Ship BUilding, 
Marin� E ngineering, Photograph y.  Technology. l\lanu
facturing Industri es, Sanit.ary Engineering-, Ag-riculture, 
Horticulture, Domestic Ecunomy, lUography. :\'ledicine. 
etc. A vast amount of fresb and valuable i nformation 
obtainable in no other publication. 

The mo�t imporia/nt Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in th e SUPPLEMENT. 

Price for the SUPPLEM ENT. for the United St ates, 
Canada, an d Mexico. $5.00 a year ; or one copy of the 
SCIENTIFIC AJ1 ERICA N and one copy of the Srp1�J.JE

M ENT. bot,h mailed for one year to one address for $7.00. 

Single copies, 10 cents. A dd ress and remit by postal 
order, express money order, or check, 

lll U N I\  & C O . ,  3 6 1  nroadway, New Yo)·k. 
--�--

�nil(li l1g �(lithllt. 
THE SUIENTIFIC AMERICAN BUILDING ED 1 TION i f!  

issued montbly. $2.50 a year. Single copies, 2 5  cents. 
Thirty-two large quarto pages. forming a large and 
splendid Mae:azine of Architecture. ricb ly adorned with 
elegant plates and Jtb er flne engravings ; illustrating the 
most interesting exampl es or modern Architectural 
Construction and al lIed subjects. 

A special feature i s  the presentation in each number 
of a variety ot tbe lat.est and b€st plans for private resi .. 
dence8. city and country, including those of very mod. 
erate cost as well as the more expensive. Drawings in 
perspective and in color are'given, together with Floor 
Plans. Descriptions, Locations, Estimated Cost, etc. 

The el egancf> and ebeapness of this magnificent work 
have won for it th e L al'll e s t  (;j I'c l l l a t i o 11 of any 
Arcbitectural publication in tb e world. Sold by all 
newsdeal ers. $2.50 a year. Remit to 

llI U N N  & (: 0 . ,  3 6 1  Broadway, New York. 
--@--

�lvort �(litiou 
of t h e  SCIEN TH']C A�lERTCA"N. with which is incor
porated "' LA A�l ERICA CIENTIFH'A E IN DUSTR IAL," 
or Spanish edition of the SC:IE� T I FIC AMERICAN i s  pub
Usb�d monthly. and i s  uniform in size and typography 
with the SC1,B-r\ T I F I C Al\IER ICAN. Every number con
tains about 50 pages, profusely illustrated,  It is tbe finest 
scientific. industrial export paper published. It clrcu ... 
lates thr01Jgbout Cubn, the West Indies, M exico, Cen
tral and South Ameriea, Spain and Spanish possessions 
-wherever the S}Jani sh Janguage IS  sp(lken. l'HE S C I 

ENT I F I C  A �I F.H I CA N  Ex POH,l' EDiTION bas a large 
guaranteed circulation in all comm ercial places through_ 

out the world. $:100 a year, po�tpaid, to any part of the 
world. Single copiefl, 25 cents. 

!ar Manufacturers and others who desire to secure 
foreign trade may b ave large and handscmel y displayed 
announcemen"'"s pub lished in this edition at a very 
moderate cost. Rates upon application. 

lll U N N  <.\.; CO .• 1' II b l i s h e  .. �. 
3 6 1  Broadwa)', !li eU" York. 

© 1896 SCIENTIFIC AMERICAN, INC.© 1896 SCIENTIFIC AMERICAN, INC.
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T H E  B L I SS Chal'n BElT ING  of Various Sty les,  ELEVATO RS,  CONVEY DRS'IA;
. b f 1 .. .. COAL M I N I N G  and HA N DLING MACHIN ERY. . S� "''''I '" E ��trl�lty ""�iJfijO�'" T h e  J E FF R E Y  M A N U FACT U R I N Q  CO.,  C O LU M B U S ,  O.  " yy y \.,, " ar Send far late Catalogue ··C." Branche.: CHICAGO-NEW YORK. 

Bl iss Bui ld ing,  WAS H I N GTON ,  D. C.  
The only Institution tcaching practical Electrical En

u-ineerltl g exclu8ively. Laboratory equipmell t. excel
lent. Instruction the besr. Catalog on applieatioll. 

The Inland Printer 
is unquestionably The Leading rl'rade Journal of the 
'Vor l d  in the Printillg Ind ustry. Issued promptly on 
the tlrst of every month .  Replete with valua.b le tech
nical iufofrnation, articles of general interest and ele� 
gant i l lustrations. Only $2.00 per y ear ; $1.00 for six 
months : 20 cent8 per copy-none ;;e3. 
I N LA N D  P R I NTE R  C O . ,  2 1 2 · 2 1 4  M o n roe St . . Ch icago 

Patent Improved LUb�i�!i i n g  Fifth Wheel 
F O R  A I . I. V E H I CLES. 

q 
Used and indorsed by leading car

riage builders. Lower half is com
posed of wrought iron. Upper half 
of fine broIlze, in which a series of 
pockets are �et, filled with a com ... 
pound of graphite under high pres
sure. Absolutely self-lubricating. 

T H E  B EST 
PLA C E  TO STUDY ENG I NEER I NG  

Civ i l ,  Mechanica l ,  E l ectrical and M i n i n g ,  i s  the  

Western U n i versity of Pennsy lvan ia  
� Write for Catalogue to 

W. J. H O L LAN D ,  P h . D . ,  L L . D  . •  C h a n ce l l o r ,  

Our New 50c .  Telephone Entirely new and origina.l. Th� receive
r
."! � _ 

of this Outfit a
re 8
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i�����lt�;ni!8�:�;���s�r, ;�� . inside and all short lines this is hett�r than a $100 
Outfit. Complete for both ends l'I'ith 8.\} ac�ssorie8 anrl in8��uc-

Watchman's Improv.d T i m e  Detector «��'iI��B Ilili<iBWith I:l or 24 Keys. with 
Safety Lock attach
ment. Patented 
1875-H-i. 1\1 y inven_ 
tions, and will sue 
all concerns sel l in� 
or using the Safety 
I�ock attachment. 
accord ing to De
cision of Circu it 
Court of U. S. for 
S. n. of N. Y. 

Send for circuJars to 
E. I:H H A  rSER. 2()ti Broadway. New York. P. O.  Box 2875. 

and Management. With work ing drawings, details , and d irect ions III ful l .  Four enJ.!rav ings, showmg mode of cons t ruct i on .  Views of the two fa8te�t ice��ai i i n g'  boats L l�ed on t.he Hudson r iver 1 0  winter. By n. A. HOfsfa i l .  \ J .E .  Con ta ined in SCIENTI F I C  A l'HUt1C.A� SUPPLE'I EXT, 1.  'l'he same nUHl ber a lso contains the ru lES and 
re211 1at :nns for the formation of  ice-boat c l ubs. the  sai l in).! and management of ice-boats. Price 10 cent.R. 

UN ION  CARBON BATTERY 

can be m a d e  as wel l  ,y i t h  
any k i n d  o f  pain t--E vt'l1 white 
lead. Bu t i f  yon have an eye 
for beauty, a thought for econ
o m y, a desire to do the work 
right, you should get 

PATTON'S &��fD PAINY 
Prepared o n  scientific p r i l l c i p l e s  i l l  P atton Proportions 

'rested for 40 vears and durahil i tv guaran t.cc(J. 
E x c l u sive agency given to o n e '  dealer o n l y  i n a tow n .  I f  

y o u r  town h a s  I l O  agen t. ,  order direct.  $ 1 . 50 per gal . ,  reguiar house color s .  Freight paid to a n y  R. R.  station eas� o f 
Denver.  " H ow to illcrease the size o f  your h ouse wIth 
paint" free for the aski n g ,  1 8  c{)rl lbination,� (If artistic house 
colori ng free of agen ts,  or s e n d  U �  4. 2c.  stamps. 

JAS. E, PATT01\T CO., lUilw:mkce, Wis., U. S. A. 
Also Patton's Paint (White Paste Form) Same Quality. 

";;:"11 �''1�G:RSO{t�''BIIO:'6'� CO�hANDTaST� A:'y.'c'lh. I CROOKES TUBES AND ROENTGEN' S ·  

D ura b I e- E as i I Y A D  p i  i e u .  :��
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t��:s��oJ�)��r���)t��gi��S�g��
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Manufacturers of Graphite Bushings, Bearings, and 
WaShers. illustrated circulars sent free. (� I t A  l" U l'r E 
LU 8 H I C A T I N G  C O . ,  Box S, Hou"d  B ... l O k .  N . J .  

A perfect battery for elect.ric bel ls , telephones, 
etc. Price complete 40c each. $.t per doz. Illus
trated circular free. C .  Ill . T U R l\ (} U I �T, 
� 1 6  South Chu'k � t r e e t ,  C h i c a g o ,  I I I .  Light and fine machlll�ry t o  order j models and elec

t.,ical work specialty. E. O. CHASE. NEW ARK, N. J .  Tbis roofing is  manufactured abollt Crookes tubes . SCI E X T I F I C  A l\n: H I C A N  SPPPLE
from natural '.rrinidad a:;phalt �t E�T. Nos. IS 1 .  1 �!J,  �3S, 2 4 !J .  � 4 4- • .,. 9 '-l .  ' H .') ,  
materials, and will not d ry  up 90 .) , 9�O, l O� O .  1 0 ;,) 4- , 1 0 6 ;1 .  l U.:) f) .  1 U 5 1 ,  al!'(, 
and become brittle under ex- � C I K�TIFIC A M li; HIC A N .  Nos. 7' ,  �, 1 U and 1 4 , vol .  d. 
posure to tbe weatber as coal- I These profu:::l� ly i l l l�strated �U PI'LEl\JE:\,TS contain a 
i:.ar rootings do. � Send for lIl ost exhalH�tlve �e[',I Ps of artIcles on Cr() ( )ke� tubes ar�d free samplc of roof 12 years (Jul, the .ex periments ��erforIIled w l t.h t.hem. A TlI 0 1 1g. t:he Ill W I l l  tDith ci.rcula'T a11d price Zist to b e  found Prof . . Crookes' �arly )ect�re�, detaIling very 

\V A ltlt F "  C H ELlI I C A I fu l l y  the experlme�lts Wh.1Ch so eXCIt.ed t' � le worl d ,  l�n (l 

FISH Y O ll  can. catch nbndrc�� Qf�'J�H i f  Y O ll  p u t  PATENT " O I LLIS" 0 11  
your baIt. T o  .. d"H(,�e i t ,  lI'e m a n  8nybody .. $1 i i Z<l  package rt .. 
for 10 �t, •• lrIARI�E M ! H'. CO .• PALATINE, ILLS. Draw ... a9 

� llr]i��. Vo.. ' ;Pt
i�h R.�:n��)�l�gt�ho������_�y �tt

��.��(�ll 18 ci�1�t�
e
���6;: S� F_ u l t oJ! � treet. ,---., '1'u be had at this office and trom al l newsdealers. N e w  \' 01'1 •• fl . 1";. A .  

ALCO  VA P O R  LA U N C H  
E n g i n e  a n d  H e l m  C o n t ro l l e d  from Bow 
Latest improved and only ]2  to 1 Mot.or 
now ready for the marll:et. 18 to 40 ft. 
Launches. 2. 3. 5  at. d 7 horse power. 

84 1  _ JAr 
No l icensed Engineer or Pilot required. Speed and Safety 
Guaranteed. J!.t'o Dangerous n'aphtha or GasoUme used. 
lli ari n e  V a p o r  }:n :: i n e  (: 0 • • •  J C l' � C Y  (; i t y . � .  J .  

Agents lVanted. 

KLINE'S PATENT IMPROVED 
Boss Jar Holder and TOD WrenCR 

Entirely new-Fits any jar. 
No more burned hands in canning 

fruit-No more broken jars while fill
ing-No trouble  to carry hot jars
No more bad temp�r trying to open 
jars-:'\n more tro'1ble to close them
:Made of best steel wire and rubbel'
'V iII last a l ifetime. Price 5Oc. per set 

h. !. I l'i E  & CO . . tU ft·." 
4 l{ i v e r  � t r C l' l �  ll' l o r i l t ,  P a .  

Experimental Science 
B Y  

OEO. M. HOPKINS. 
Seve nteenth E d i tion.  

REVISED A N D  ENLARGED. 

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

This splendid work i s  up t o  the times. 
It gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old, information that will 
enable him to comprehend the great im" 
provements of the day. It fumishes sug· 
gestions for hours of instructive recreation. 

Sene! for illustrated circular and 

complete table of contents. . _ _  

MUNN & CO. ,  Publishers, 
Office of the _ 

SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 

'J'h e J- h a v e  n t o u e  t h nt' pij 
n i l  l h .' i .· O W I t  • • • • •  

is looki n g  
for Bright Young Men 

T H  E N E W  are tb� stand- [ to take the Civil Service F.xaminaard of excel- . tions now being held throughout 
D E  P A R T  U R E �I�C� \h� �)l�� a���il��� p;tdt
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iOdar�; and prices. Send postal for of examinations, etc. FREE. if you booklet to 'f' H E � E \\ D E- mention the SCIENTIFIC A MERII' A I{ 'I' I ' R E In; ). ! . C I I . ,  CAN. Write to-day. �11��(i�'����:�::' U"" ���t N at l .  Co r respo nde nce I nstitute,  
C .  S .  Dept . Wash i ngton.  D.  C.  

I"', . .. · •.... AT E N T S ! 
I • .. . . . MESS us. MUNN & CO., in connection with the publication of the SCIENTIFIC Al\lEHICAN. continuo to examine improvements. and t.o act at' S() l i cj tor� of PatmJts for inventors. 

In this line of bUl'ineS8 they have had ncarlll 'Fiftu 
years' cxperi-ence, and now have unequa led ,facilities for the preparation of Patent Dra wings. Rpecifications, and th e prosecut.iun of App l i catiolls fol ' Patents in the United St9tes, Canada, and Foreign Cuuntries. Messrs. 'llunn & Co. also attend tv til e preparation of Caveats, Copyrights for Books, Label�, Reissues, Assi�o}[lJents. and Reports on Infringement8 of Patents. All business intrusted t.o them is uonp with speCial care and promptness, on very reasonable terms. 

A pamphl et sent free of charge on application, con-����iI��:��I; idf��'�ik};l�n��)�������
e
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�j Patents, etc. 

We al�o send, free of charge. a SynopsIs of Iforeign Patent Laws
i 

showing tbe cost and method of securing Patents in al the prinCIpal countries of the world. 
M U N  N & C O . , SOLIC ITORS OF  PATENTS.  

36 1 B RO A DW A Y .  N EW Y O R K .  
BRANCR OFFICES. - No .  6 22  and 624 F Street. Pacific 

BuiJding, near 7th Street. WASHINGTON, n. C. 

V8u U S E  G R I N DST O N ES ?  
[f so, we can supply you. All sizes 
I I I U 1 1 1 1 t f' ( j  and l I l l l I l n l l l l t f' d .  always 
k:ept in stock. R�member, we make a 
speciaityof selecting stones for al l  spe· 
Clal purposes. � Ask for catalogue 

'l' h e:  C L E V E L "\ :'\ J ) �'l' ( ) :,\ E  t : U .  
2 d  Floor. Wilshire. Clevehnd . O .  

MANUFACTURE O F  STARCH FROM 
Maize. -By J. I{ riegner. Full detai l s  of' the process. 
'V i t h  one i l l ll �tratlOn .  Contained In SCIENTIFIC A M ER
ICA N S(TPPLI';�lEN'l" No. 1 01 ':!. Price 10 cents. '1'0 be 
had at th is office and from al l  newsdealer8. 

FU LL C O L L E G E  C O U R S E  I N  C H E M I STRY.  
A'n article entitled U Chemistry as a General Educa

tion," a speCial Circular of the new Course in Practical 
Chemistry and a Catalogue of the Polytecbnic Institute 
(chartered as a Col lege in 1890 � sent on application to 
Professor PErrER 'r. AUSTEN, Polytechnic Institute, 
99 Livingston Street, BROOKJ.YN. N. Y. 

Wanted--For man ufacturing purposes, good patented 
novelti es-cycle improvements preferred. r.I.'he GIlbert 
& Chester Co., Elizabeth. N. J. 

W A N  T E D-f��dt���'-! �a1�lab��
e
i�lV

a
e��ib�: 

Addres� ANNA LI�N, UNION CITY, IND. 

I D E  A S J�� :a�f���!�� J) Advtc�
s
��l�t�U�:���,?Kns �;�i 

Correspondence and sampl e orders solicited. :Model�, 
Patterns, Castings, etc. Gardam & Son, 96 John St., N .  Y.  

\��� TY PE W "' EE L S� MODELS L. [ X PERIM ENTAl. WORK_SMALLMACHINOO NovnT1E5 &. ETC. NEW YORK 5TEr4CIL WDBKtt' 100 ""SSA U S T  N , Y .  

VOL� EY W. M A SO N  & CO. 
rRICTION PULLEYS. CLUTCHES.  ann ELEV ATOllS 

I'R O V I I I E S CE. R. I .  

D I X O N ' S  69 1 
CYC L E  C H A I N  

G RAPH ITE 
JOS.  D I X O N  C R U C I B L E  

saves wear o f  chain,  pre
vents rnst and inr -reases 
ease, speed and comfort. � It will pay you to 
send 10 cents for sample. 

CO., J E RS E Y  C I TY ,  N. J .  

Twelfth Edition Now Beady. 
THE SC IENT I F I C  A M E R I CAN 

CYC LO P E D I A  O F  
Rece ipts , Notes and Queries 

1 2 , 500 R EC E I PTS. 7 0 8  PAG ES. 
P rice,  $ 5 . 0 0  i n  C l oth ; $ 6 . 0 0  i n  Sheep ; $ 6 . 5 0  i n  H a l f  

Morocco, Postpaid.  

E � G- E  T C> C> LII S 
are often nearly ruined by using a grind
stone no1 adapted to the work. Our 
quarries produce a large variety of grits 
suitahle Ior grinding any tool. 

T,�o�� h��I��� ............. "" ... .J.II.ao ... Ko� ......... IIoiIIII .......... '.:! j been on the mar· MADE OF  FINE CLOTH IN ALL POPULAR STYLES. ket for lIearly 

� .\f ll!!  '11)( send '!Jon o ur Catalogue, 1 I ' : u ,dL 1I'UL qire you some 'information ? 
G R \ )<"I' O S  "" l' O l\ E  C O JI I' ..\ N Y. 
No . 80 River Street. GRAFTON. 

ON 
TOOLS . 

CYCLES . E T C .  
ABSOLUTELY PREVENTED 

BY USING - II A N N  0 C I T  I N 
GU NNER S SAY. IT ' S  THE ONLY ABSOL

U TE rlUS f-PREVF. NTIVE . 2 OZ. CANS 25 CTS. 
ASK FOR B OOKLET. O .  GOE TZE 116 BROAD ST . N.Y.  

ACETYLENE GAS AND CARBIDE OF 
Caleinm.-A l l  abont the new i I 1 llminlmt, i ts qual ities, chemistry. pre�8l1re of l iquefact ion ,  it� probabl e  future. ex periments performed with it. A most valuable series of art i e le�, � i v i ng  In cf lrn p lete form the parti cu lars of 
thi� �uhject. A pparatus for makinu- the /las. Contained i n  SCI ENTIFIC A M ll:RICAN SUPPLltj\fJ<;NT. Nos. 99S. 
1 0 0 4 . 1 0 0 7 .  l Il I ''!,  1 0 1 4. 1 0 1 ;") ,  1 0 1 1i .  1 1):l:l. t 0 3 .') and _ 1  03�, The most recent apparatus of S I lIJ � 
pIe and more elaborate type descri bed and illustruted 
in special acety lene Supplement No. 1 0 :; 1 .  Price 10 
cents each. To be had at this offiee and from all news
dealers. 

£, / .  F ·t d '61 t .L:  r , si x  Y8ars. and qua In I an "ear O llnest linen 1 th e demandforit  
Not to be laundered j when soiled re"erse, then discard. I has been so gTcat 

LU UR US L ONO C L that twel\'e edi-X 10 and ..... C MI A . I �,��l!oe
d 
h��;. been 

����� ��1��!���i�;!n!s��1.r:;b�i�\��r6:'tb�1!lif���\t��� I t is entirely �.s��pfe���:r '!�d��'!":i J�:;;i�;n�I/�Bi6 cn��\�s. distinct from the 

REVERSIBLE COLLAR Co. Boston, 77 Franklin St. ,New York ordinary recei pt 

������!11��������IIII��I111I111I111� bool< in bei ng 
thoroug'hly up 

�- to date. � D EA F N ESS 'l'he work may :! ,  ' . an� N O I S E S  re l i eved by u s i n g  f�� rit�1��1ail 
's . ' W i l s o n 's Com mon Sense Ear D ru ms . p r a c t i c a l  ex-� . 

New scienti fic invention. entirely different �;;r!�rC�h��f;� i n  construction from all ot'ner dev ices. Assist the deaf and workers in ;d��� a�� 
o
;�l��f�

e
�����, 

f
��m1��t:���ea�ci���ts���� ;h�� all  pa.rts of th e  

wire or string attachment Write for pamphlet. world : the in formation given being of the highest 
W I  1 . ", 0  N E A  It I) H ilI !  III \ N IJ 1"1;.  e l l , yalue. arran .ed and condensed in concise form. � ���'�r

i
�(�!I�� }'�,Z�r ?o. 

a!�
i11�

g
B��a�1!'ii�

e
N ��" YOrk ig�tg��

e
b� :6��:���E

S
:elat)��

o
�� l;�;��q::��� 

������� in the various manu facturin g industries, w il l  here 

WA N T  M O N  • 

��slot:;'��f� SC�:�!�V��li�af��� satisfactory. No scorchi"1lZ'. no odor. Saves labor and fuel a.nd fits any stove. Good pay to agen t8 of either sex. � sold in one town. Write ( P. O. 72i), 
.-w •••••••• C!v::�:::lt:2i:tU;.�:4 •••• 

be foun d  nnswerpd. 
Those who are engaged i n almost any hranch 

of i n d u stry wi l l  find �in this book much that 
is of practica l value  in their respC'ctive eall
i ngs. Those w ho are in search of indepe ndent 
busi ness or p m p l oyment. relatmg' to the home 
manufacture of salahl e articles, will find in it 
hun<l rpds of most exce l l e n t  suggestions. � " end faT descriptive cir:cular. 

MUN N & CO.,  Publishers, 
361 Broadway, New York. 
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O RD I N A R Y  R A T E S . 
I n si d e  Paae. each i n serti o n • •  1 5  cent" a l i n e  
B a c k  P R e- e .  e a c h  i n s eJ'ti on.  • • $1 . 00 a l i n e  

Pi'"' Fo r  80me cla8se8 oj Auvertu.enumts, Special ana 
Higher 'rates are req uired. 

1'be ab'Ove are chal'lZes per agate line - about eigbt 
words per Ime. This notice shows the width of the line, 
and i s  set in agatp. tyr.e. F.nl'!raving� may head aever
t I sements at the same rate per agate l ine. by measure .. 
ment, as t h e  l etter press Advertiaements must. be 
received at. PubHcation Office as early as 'J'hursday 
lIlornIng to appear in the .following week's issue. 

(ribunt � fii(ydt 
Tested and True. 

The Easl e . t  R u n n i ll !!,  \V h " e l  i l l the World. 

lIT Sena fo" Catalogue. 

T H E  BLACK M F G .  C O . ,  E R I E ,  PA t  
P R E I S T M A N  S A F ETY O I L  E N G I N E  

"A thoroughly successf H l  commercial En ... 
gine ttsing a Safe Uil."-Franklin Institute 

No Extra Insurance, No it�)��i� 0 s��:: NEOc���\��1: 
and Convenient. Ch osen by 
Nine Governments. Used for 
near ly every purpose. 

��� SI1���s� �rd·i.n,c o rp 'tf;H 1 L A  D EL I' I I  1\ ,  

Typewriter 
____ Patent 

This company owns Letters 
Patent No. 558,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or . in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 

Wyckoff. Seamans & Benedict. 

Stark Anti-Friction Ball Bearing 
- - -

STA R K  ANT I - F R I CT I O N  

� END _I�UST 
D R AW I N G  S PI N D LE 

IIlr Send j(Yl' catalog B.L. 
JOHN STARK, W altham, Mass. 

Tuerk Bros., a5-45 West Rand.lph Street. Chicago, llL Chas. Churc1dll l; Co. "W. , 21 \ 'roas Street, Fhuburl, London, E .  �. ,  England. 
---- ,----_._-

The 
American 

Bel l Telephone 

Com pany, 

125 Milk Street, 
Boston, Mass. 

This Company own s Letters-
Patent N o .  46 3 . 5 6 9 ,  g ranted 

to E m i le B erli n e r  N oy e m -
ber 1 7 , 1 89 1 ,  f o r  a combi ned 

Telegra ph a n d  Telephrme, 
covering all forms of 

M icro p h o n e  T ransmit ters 
o r  contact Telephon es. 

t 
! 
} f l , 
( 
r 

I 
t , 
{ 
{ ;. 

f 
j f 
. -----.-.-... ---.-•• --.-......... -,-,----�-...... .1 

J c itutif tc  �mtrinlu. 
" The Work's The Th ing ! "  

"'. "'.'" 

The average man cannot discriminate 

justly between machines , so far as 

mechanical construction is concerned, 

but he can discriminate between 

their work 

[SEPTEMBER 5, 1 896. 

The $5 .00 
POCKET KODAK 

EASTMAN KODAK CO., 
Sfoz;����:':1�nS�a�:Zp�:et ROC H E S T E R, N. Y. 

At a P · BIcvcles, W�tches GUllS, Buggies H!LrDe8� 
SPWlDg :.\Iaehinep. Org:!.Ds . PiaD08 SHfep.,Tools rl C O  Scales of all v!lrietiea aDd lQOO other artic les U Lilts free CHICAGO SCALE Co , ChlC!lgO J I I .  

Write filr catalogue-and specimen of  work o f  the O N LY PRACTI CAL M A G AZ I N E  CAM E RA.  

No. 2 
HAMMOND 

and judge whether a typewriter producing 

S U N A R T ' S  
" VEN I ,  V IO l  V IC I , "  
S U NART MAGAZ I N E ,  

S U NART F O l D I N G S .  

Send for Illustrated Cata
logue-2 cent stamp. 

S U N A H 'l' PHOTO CO . . R O CH ESTER, N. Y .  

� �" the best work in greatest variety is 
�\.��� what you want . • • • C R E E N F I E L D  

Steam Eng ine  Wc �ks. THE HAMMOND  TYPEWRITER CO., 4 0 1  East 62d Street, New York. 
'-- HAVE YO U G OT O U R  CAT-

A LOGU E L FOR 1 8 9 6  OF 
CAS A N D  C A SO L I N E  STAT I O N A R Y  E N G I N ES 

C A S O L I N E  T RACTION E N G I N ES 

C O M B I N E D  E N G I N E S A N D  P U M PS 

CASO L I N E  PORTA B L E  E N G I N E S  

USED  A N Y  PLACE 
BY ANY O N E  
F O R  A N Y  P U RPOSE 

C H ARTER GAS E N G I N E  C O . ,  B o x  1 4 8 ,  Slerl l n g ,  I I I .  

ThiS beats Wind, Steam, o r  Horse 
Pow€.r. We offer the 

\V E U !"" l' E R  2!1; !!clual horse power 
GAS E NGINE 

for � 1 .; 11 .  l es. l0% discount for cash.  
Built on interchangeable plan. Bui l t  
o f  best material. Made in J ots o f  100, 
t herefore we can make the price . Box
ed for shipment, weight 800 pounds. 
)Jade for Gas or Gasoline. 

lIT lr,'ite jor Special Catalogue. 
\V I<: B ";'I' E lt iU 1" l' . c u .  

1074 West 15th Street, CHICAGO 

'GENTS WANTED rOA, FINE TOOLS IN EVERY SHOP 
,. CAT:�T��R (J.H.BESLY & CO: 'AND AGENCY. CHICAGO, I LL.U.S.A.-

Established 1874. 
Manufacturers of Greenlleld Sta.

tionary, Portabl e  and Yacht 

E N G I N ES A N D  BO I LERS.  

Also Horizontal, Automatic 
and Variable Cut-oil En!dnes. 

Sizea from 3 to 'j ; �  Horse-Power, 
Also Vertical and Horizontal and 

Marine Boilers, Steam Pumps 
and Adams' Grate Bars. 

W. G. & G. G R E E !\ I<' I ELD. ' 
East N ewQ1'k , l'i' . " . 

HAL F A CEN T U R Y  UF CYCLES. -'-AN 
i nteresting h i story of the c y c l e  from i t s  o r iflin up to t h e  present time. '!' ne  tirst crank·d r i v e n  bicycle.  1'he 
. •  bone-s h a k e r " and its SUCCeSbOI'S. 'l'he  tricyc]p. The 
modern wheel .  Cyc le b u i l d i n g  a sc i en ce. Points of  i m. 
p r o \" e m en t .  'r h e  p n e u m at i c  t i re . A h an d and foot cycle. 
With 9 illustrations. Contained in SCIENTIFIC A M E RI
C A N  SUPPLEMENT, No. 1 0  I � . Price 10 cents. To be 
had at this office and from aU newsdeal ers. 

- - -- -- - -----

J ESSOP'S ST E E LTHB[E��RY 
fOR TOOLS.  S AW S  E TC. 

WI!! J E S SOP '" SONS ":2 91 JOHN ST. NEW YORK 

THE ACKNOYILEDCiED 

The . . .  

Pre1no Camera 
* 

Styles for 

1 8 9 6  
now ready 

* 
R O C H ESTE R O PT I CAL C O . ,  R ochester, N. V 

S c i e nt i f i c 8QQ! Cata l ogue 
lt E e E N T J , \' 1· I! n l , I !'< II I� J ) .  

Our New Catalogue cont alning over 100 pages, includ
ing works on more thau nfty ci B l"erent subjects. W i I J  

be mailed free to any addre8s on :wpli caUon. 

�l U N N  & (; 0 . ,  Publi,her. Scm s 'f I .-IC AM ERICA N, 

361 n .. o n cl w ay .  S e n' 1' 0 1" 1, 

N I C K E L AND 
E l ectro- Plat ing  

Apparatus aud Materiai. 
THE 
& VanWinkle  
Co., 

Newark, N. J .  
1 36  Liberty St., N. Y. 

35 & 37 S. Canal St., 
Chicago. 

PERFECT 
PULVE RI ZER 

Of Al l  Refractory Substances 
" c  'ff' M ' I I " I s  the rl I n I ,  whose first cost,  wear, and operating ex-

pense is much l e s s  than stamp m ills,  and which yields a larger product 
at less c o s t  than any other m ill, with p e rfect success in every instance. 

It  will work by either the wet or dry proce s s ,  and d eliver a uni
formly sized finish e d  p roduct of from 30 to 350 Mesh, with equal facility. 
Its capacity is 3 to 4 tons per hour on Phosphate Rock, I Yz to 2 tons p e r  
h o u r  on Portland C e m ent, Quartz Ores,  e t c .  

-A�D-
C U TTI N G-O F F  M A C H I N E S 

l�oth IIand and Power. 
Sizes ] to 6 inches. te:���ol�'h��� �1��mVi!��: 

Pipe Cutters. �tocn� lJ.nd li,es 
uni l 'eT�f l l I  /I nd''Ilow/ffl,ged to be 
THE BES'!'. pc-Send fo·r cata1()t)a 

T H E  A R M S T R O N G  M F G .  CO. 
n .. i d g eport,  C o n n .  

IRgersoll Cyclometer, 
unlike others attaches to the 
fork - n o t  axle, leaving the 
bearings undi sturbed. ALSO 
i t  requi res NO TOOLS aod but 1 to & minutes time to 

attach. Very light and small ; COD4 
stan tly moving hand ; S t r i c t l y 
G u aranteed for 10,000 miles (and 

repeat) ; a s k  yonr dealer or send us $1.00 ; 
mailed post-paid. Bicycle W atch and 
Holder $1 . 2 5  Watch only $1.00 Send for 
C i rc u l ar and Rlmdry an d Novelty Cat. 

K. H. Inger_o U ,I;  Bro., Dept. li o , lL 65 Cortlandt St •• New York. 

S C � ENTIFIC A M .K1UCAN S U PPLE-
Y FlN'!'. Any desired baCK number Of Lhp. SCJENTI H I C  
A:\( ERI C A N  S UPPLEMENT can be bad at thi s  office for 
10 cents. Al�o to be bad of newsdea l ers it:. al1 parts or 
tbe countrY. 

SAVE � YOUR FU�l 
By using our (stove pipe) RADIATOR. 

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

TO INTRODUCE OUR RADIATOR, 
the first order from each neighhorhood 
filled at WHOLESALE price, aDd secures 
an agency. Write at once. 

ROCHESTER RADIATOR COMPANY, 
8:1 Fllr,,"" St .. lOCHE8TER. N. r • 

.. T h e  
.

. 
0 • • DENSMORE ' . . . . Th e Wo rld's 

l i ght·R u n n i n g  G reatest Typ ewriter " 

Superiorities 
Estab l ished : 

Lightest Key-'l'oucb, 
Greatest Speed,Most 
Convenient Paver 
jfeed, Best for both 
Conespondence and 
Mamfolding, Best 
System of Sc.le·s. 

PROM THE U .  S. 
GOVERNnENT. 

DEPARTMENT OF THE INTERIOR, 
Wasblngton, Nov. 2S, l8!l5. 

Densmore rPypewriter Company. 
Gentlemen :�V{e h ave n ow in use in the Bureaus of 

this Department nearly eighty Densmore machines. We 
h ave no complaint from the users of them; hence w e  
conclude tbey are I'iving entire satisfaction. Respect'y. (Signed) HIRAM BUCKINGH AM, Oustouian. 

The Dept. 01 the  I nterior now uses 1 2 7 Densmores. 
DENSMORE TYPEWRITER CO., 3 1 6  Broadway, N .  Y. 

PRINTING INKS 
The SCIENTIFIC A MERICAN i s  printed with CHAS. 

ENEU J OHNSON & co.'s INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St., OPP. Duane, New York 
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