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A RAILWAY THROUGH THE SEA. 
A small seashore tramway has for some year s been in 

operation at Brighton, a center rail being employed to 
carry the electric current. Mr. Magnus V olk is the pro­
prietor of this small tramway, and its success led him 
to seek means of extending it to Rottingdean. The 
distance of this place from Brighton may be only three 
miles to a crow, but to an ordinary mortal it is a goodly 
four. There were difficulties in the way of extending 
the syste:n as it stood. 0 wing to the foreshore between 
Brighton and Rottingdean being for the greater part 
of 24 honrs covered by water, it appeared that the best 
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many ingenious features which are interesting to en­
gineers. 

The chief peculiarity of the track is the employment 
of four rails, and when the tide is down, and the lines 
nncovered, it has the appearance of double lines of ex­
ceedingly narrow gage. The line consists of four rails 
of 54 pounds to the yard, the distance between the two 
outside rails being 18 feet, which gives an idea of the 
width of the car. In laying the track there were many 
difficulties to overcome, the fact that work could only 
be done when the tide was down, coupled with the 
possibility of the incoming tide undoing what had been 
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gage of 18 feet, ought to give sufficient stability. The 
tops of the main legs carry lattice girder work, on 
which the main deck is erected, the whole structure 
being braced together by means of cross ties. Before 
passing on to speak of the means of driving, it will be 
interesting to refer to the upper part of the structure. 
The idea of Mr. Yolk and his assistants has been ap­
parently to reproduce, as far as possible, the special 
features of a pleasure yacht, for the main deck appurte­
nances and erections are carried out as one would ex­
pect to find them on a model steam yacht. Indeed, 
they go so far as to carry a small boat and a supply of 

THE NEW ELECTRIC SEA RAILWAY BETWEEN BRIGHTON AND ROTTINGDEAN, ENGLAND. 

way of constructing a line would have been to take it done, gives an indication of the nature of the opera­
over the cliffs. After careful consideration, however, tions. The rails are securely fastened to concrete 
Mr. Yolk determined to use the foreshore at a point blocks placed every few yards, by means of steel clips 
slightly above low water mark, but some 14 feet below' and bolts, the bolts passing through oak blocks placed 
the sea at high water. As it was proposed to run the between the rails and the concrete. Tie rods are used 
cars irrespective of the condition of the tide, it was every ten feet on the straight and every five feet -on the 
necessary to provide a vehicle of very special constrnc- curves, heavy angle fish plates being used for the rail 
tion. It will be seen from the illustration that the joints. 
projectors of the line have succeeded in building a car The feature of the system is the car, which is fur­
that i& totally unlike any other form of movable struc- nished with 16 wheels, Each leg of the car is mounted 
ture, not excepting even the ark The important on a four· wheel bogie, and the wheels of the bogie· run 
characteristic of the vehicle is a structure half boat on the narrow gage line. It will be noticed that the 
and half car, which is mounted on four long legs, at bogie trucks are shaped like a double-ended boat, to 
the end of which are the wheels. facilitate passage through the water, besides removing 

Although the railway which has been just completed obstructions from the lines. The four bogies are firmly 
at Brighton will have no important bearing on the held together by steel tubular struts. The wheel base 
question of electric traction, still the system presents is about 28 feet, and this, combined with the effective 

life buoys. The main deck is about 50 feet in length 
and 22 feet in width. There are iron railings round 
the deck, provided with wire netting. The center of 
the deck is taken up by a saloon, which is 25 feet long 
and 12 feet wide; the interior being furnished and up­
holstered in a very handsome manner. A second deck 
hits been made on the top of the saloon, and, altogether, 
the carrying capacity of this car yacht must be ap­
proaching 200. As an easy means of enjoying sea 
breezes without drawbacks, this railway ought to be 
unrivaled. 

Coming to the means of propelling this structure, it 
ought to be observed, first of all, that electrical energy 
is conveyed to the car by llleans of overhead wires, the 
necessary collection of current being performed by two 
trolleys of a special type, devised by Mr. Philip Daw-

(Continued on page 22.) 
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J citutifit �mtricau. 
DISHONEST PATENT METHODS DETECTED. 

Our recent comments on the lottery system of patent 
practice have attracted so much attention that it is evi­
dent that the evil is a great one. It is well to be able 
to punctuate remarks in abstract with examples from 
practice, however unfortunate it may be that such ex­
amples should exist. '1'he pubhc, however, it is to be 
hoped, are awaking to the fact that Ithe personal ele­
ment in patent practice needs purification. Under ex­
isting conditions, inventors themselves must do the 
purifying by selecting reputable firms for their repre­
sentatives in Patent Office proceedings. 

The disreputable practitioner generally lays himself 
open to identification-distinctive earmarks are to be 
discerned in his ways and methods. Anything sa .... or­
ing of the gift enterprise should excite suspicion. A 
flaring colored circulal' offering to give something for 
nothing, one which tries to impress upon the constitu­
tionally sanguine inventor that it is a simple matter to 
make a paymg invention, suggesting speciously the 
probable sale of a patent under such terms as to read 
almost like a guarantee on the part of the firm issuing 
the circular to effect the sale-such are IIleans of identi-
fication. 

The preliminary search requires a certain time for its 
execution, and a definite responsibility attaches to it. 
Among the inducements offered by one of the firms 
which we allude to is a free Preliminary Examination. 
The effect of a preliminary search is often to show the 
invention has been anticipated, and it is therefore obvi­
ous that a firm anxious only for fees has no induce­
ment to make it a thorough one. As they claim to 
make it for nothing, a reasonable view of this case 
would be that the examination would be worth to 
the client precisely what it cost him, viz., nothing at 
all. 

'Ve have received unsolicited, and from a stranger, 
an amusing account of how he tested the value of 
the free Preliminary Examination methods. He pro­
cured from the Patent Office a copy of a patent, and 
cOpied one of its drawings accurately, and from its 
specifications compiled what purported to be a descrip­
tion of an invention. The alleged invention thus com­
posed was submitted to a Washingoton firm who advertise 
exclusively in the papers, and also offer to make free 
Preliminary Examinations. After a sufficient lapse of 
time, he received what purported to be a typewritten 
letter, evidently a lithographed form, in terms quite 
general and applicable to various cases, pralsmg 
the invention. This circular said as the result of 
the prelhninary bearch that the invention seemed 
to be new and patentable and of so much value and 
importance that the work of preparing the papers had 
already been begun, in order to file the application in 
the Patent Office before anyone could steal the idea. 
The letter is now in OUl' possession, with a copy of the 
patent from which the decoy was constructed. The 
report did not cite any patents or references as 
touching 01' resembling the invention, and the inference 
to be drawn from the report was that the in vention 
was entirely new. 

Of course, no Preliminary Examination whatever had 
been made, the firm in question not using any such 
method to enlighten their clients at the risk of losing 
a dishonest or questionably earned fee. The skillful 
make up of the letter is interesting. The appearance of 
poorly impressed· typewriting is reproduced perfectly. 
The name and title of invention are struck in with pre­
cisely the same colored ink as that in the text or body 
of the letter. We have designated certain practices as 
being in the order of lottery and gift enterprises. It is 
hardly too much to say that here we are brought face 
to face with methods, if posJ'jible, even more ques­
tionable. 

There is 110 patent bar, and no provision for ade­
quately coping with acts which are unprofessional, per­
haps not dishonest in the statutory degree, but in 
morals thoroughly bad. The professions of lawyer or 
of physiCian are far better sateguarded, and it IS to be 
hoped that we Bha:ll yet see a patent bar established, 
admission to which shall only be granted to reputable 
practitIOners, membership m which should almost 
guarantee responsibility and h OI101', and whose mem­
bers should be subject to suspension from practice for 
deeds of questionable honesty and unquestionable dis-
honor. 

tent authority, and the watchword of reformers in the 
matter of invention is to be-" a title for the results of 
invention founded, not upon 'novelty,' but upon such 
novelty as renders invention of practical value to the 
pu blic." In other words, "novelty" is always to be 
construed" novelty of practical value" in the public 
sense. 

The writer opens his argument by virtually begging 
the question, or a large share of it, in stating that 
there is no such thing as novelty in invention. He 
makes this statement on the basis of the following 
considerations: That the inventive faculty. consists, 
first, in the power, conscious or unconscious, of trac­
ing the threads of intercausation which connect 
natural phenomena, and, secondly, in the power of 
grasping the definite results which follow; that this 
faculty is present more or less in all men; that it is so 
rapid in its action in some mell that its results seem 
to be intuitive in their nature-as something born de 
novo; that the history of all great inventions includes 
a prolonged preparatory study of the subject, followed 
by the .. o�currence " of an idea and a long period of 
hard work in evolving that idea to a practical result; 
and that, therefore, the novelty so generally considered 
as a necessary condit.ion of invention "does not, in point 
of fact, exist as an intrinsic quality in any invention: it 
only exists as a sort of convenient fiction to mark the 
individual value of results." 

To all of which it is sufficient to reply that the nov­
elty of patent law is relative and not absolute, being 
based upon a careful comparison with previous inven­
tions, and that in this restricted sense it is not a ." con­
venient fiction," but an exact term with a clearly de­
fined meaning. 

The writer then proceeds to show that so long as the 
inventor is satisfied to find his sufficient reward in the 
attainment of results, no one has any business either 
with his labor or the nature of his results. But so soon 
as he steps beyond this boundary, and turns to his fel­
lows for recognition, and seeks from tbem a reward 
based on the result of bis labors, and if they respond 
to his appeal, in the nature of things, real and mutual 
obligations arise. 

On the part of the inventor, it is claimed he should 
be prepared to demonstrate the truth and " practical 
novelty" of his results, because he is seeking from the 
public something to which he has no right unless he 
can prove these qualities to exist in what he offers to 
their consideration, this proof constituting his title to 
a right of property in thetle results. In other words, 
the writer would not have a patent granted, as it now 
is, upon novelty, but upon novelty and utility com­
bined. With a view to ascertaining the extent of this 

"practical novelty," he would have all inventions sub­
mitted to a "competent authority," presumably some 
board of experts, who would examine and certify as to 
results. If the invention proved on trial to be practi­
cal and useful, it would be favorably reported for the 
grant of a patent; if not, it would be recommended 
that none be given. 

We refer to this matter at length because it is not by 
any means the first time it has been agitated. Some 
ten or twelve years ago a similar proposal was made in 
the English technical press, and attracted the usual at­
tention which is drawn to a novel and .radical scheme. 
It was shown to be altogether Utopian and impracti­
cable, and the agitation died a natural death. 

Such a scheme would be fatal in principle and im­
possible to operate. It would be fatal to the progress 
of invention, because many incomplete devices, which 
contained the germs of a valuable invention, would be 
refused a patent on the ground that they were not in 
their incomplete condition commercially useful. That 
very protection which at present makes sure to the in­
ventor the earlier steps of his progress, and is an in­
ducement to persevering effort, would be removed. If 
we were to erase from our own Patent Office records 
all inventions which, while they showed "novelty," 
would have failed to show "practical novelty," the resi­
due would be a small one. The instances ot inventions 
which have contained all the elements of practical 
utility in their first patent are comparatively rare. We 
think that Elias Howe's poor little baste l' plate sewing 
machine might have fared badly if submitted to a 
board of ,. examination and certification," especially if 
its members chanced to be interested in any of the 

• , • • • hand sewmg establishments of the day. Such, at least, 
INVENTORS AND THEIR INVENTIONS. is the teaching of history. And if the practical novelty, 

A contemporary technical journal on the other side the commercial utility of the first Bessemer patents 

of the water is lending its columns to the discussion of had determined their granting or rejection, we are 

the question as to how the results of invention can afraid that expert opinion, necessarily more or less 

best be secured to the inventor. In a recent issue it pub- prejurliced, might have set back the steel industry for 

lishes a lengthy letter, in which the writer makes some a full generation. The chief effect of such a scheme 

sweeping suggestions looking to the reform of patent would be to discourage invention, especially among 

practice. The fact that a leading journal should have people of limited means and opportunities. Compara­

requested such a letter, as the writer states, and given tively few would have the faith and courage to under­

it a prominent insertion, shows that its subject matter go the long years of toil which have often been neces­

is considered to be timely, and, to a certain degree, in- sary before the last detail which makes a device com­

dicative of the trend of public opinion on the question mercially useful has been worked out, and do this 

of patent practice as it exists in England. without receiving the protection and encouragement of 
Briefly stated, the proposed reform consists of a the law. Under existing conditions, as soon as an in­

scheme for the examination and certification of the ventoI' has put his device into its first crude operative 

results of invention by an independent and compe- ! form, he may patent it; and being so far secured, he 
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may proceed to develop it into a practical machine Assuming that the earth was once an incandescent, 
ready for the market. It is this early alliance of the fused spheroid of much greater size than now, had the 
law with the inventor which has made possible the material of which it was composed been homogeneous, 
splendid developments of invention and discovery the surface formed on solidification would have been 
which have marked the present century, and to sever even. Variations in density produced inequalities in 
this alliance by any such means as suggested above the surface, the denser portions sinking. This factor 
would be to discourage the inventive habit among the alone would not have produced great depressions, but 
people, and place its rewards apparently out of reach. the denser areas would be more conductive of heat than 

But over and above the objections to this scheme of the lighter, which would act with the other to produce 
examination and certification of results on general the beginnings of the oceanic depressions and the con­
principles, it would involve such vast operations as to tin ental elevations. The primeval ocean may have 
be quite impracticable. The United States Patent been universal and the continued contraction of the 
Office has granted in a single year as many as 26,292 crust would deepen the beds and separate the bodies 
patents, and the powers of the large staff of examiners of water by means of continents. The permanency of 
are ne.cessarily taxed to the utmost in determiqing the the relative positions of ocean basins and continental 
question of novelty in such a vast number of cases. areas was first promulgated by the late Prof. J. D. 
But if, in addition to the novelty, the Patent Office Dana and the doctrine is now generally accepted. The 
or any other board had to determine by test the prac- mean depth of the ocean is two and one-half miles and 
tical utility of each invention, it can easily be seen that the mean elevation of the land is one-third of a mile, so 
the cost and time required for such a work would render that the average inequality of the earth's surface is lesd 
it altogether impracticable. than three miles. This is about Tllflf of the earth's ra-

• , • , • dius IItnd would be represented by a difference of � inch 
THE GEOLOGICAL SOCIETY OF AMERICA. on a globe two feet in diameter. 

The ninth annual meeting of the Geological Society The portions of the fused globe which were to become 
of America was held in one of the lecture halls of the land areas would be the first to crust over on solidify­
United States National Museum in Washington, D. C. , ing, because non-conductivity would prevent transfer­
from Tuesday to Thursday, Dec. 29 to 31, 1896, inclusive. ence of heat froll! the interior to the surface, and the 
It was noted as being the largest and best winter meet- bottoms of the ocean depressions, having higher con­
ing the society has ever held. Washington has become a ductivity, would retain a high temperature longer and 
center of attraction for all classes of scientists and es- would be the last to crust over. The suboceanic earth 
pecially so for geologists, since the establishment of the material to the center of the earth is denser than the 
headquarters of the national geological survey here subcontinental material in the ratio of the subconti­
necessitates the residence of a numerous body of geolo- nental area to that of the suboceanic area. 
gists in the city during the wmter. The second group of earth derived forces are those 

The society was welcomed by Dr. Charles D. Wal- producing mountain ranges, and are manifested as lat­
cott, the director of the United States Geological Sur- eral thl"Usts. The features of the earth's surface thus 
vey, who suggested the idea of having Washington as produced are permanent in their character. Objec­
the permanent place of meeting, especially -"for the tion has been made to the theory of lateral thrust on 
annual winter meeting. Prof. Joseph Le Conte, presi- account of the alleged shallow depth of the level of 
dent of the society, also fervently approved of the sug- no strain. The earth increases in temperature as we 
gestion, but no action was taken. go down, conductivity also increases, and density 

Since the report of a year ago the society has lost -grows higher as we approach the center of the earth. 
three names from its list by death. These members Initial temperature probably increased with depth. 
were Prof. Robert Hay, of the Kansas State and after- All these factors lower the level of no strain and result 
ward of the United States Geological Survey, Charles in practically eliminating it from the problem. The 
Wachsmuth, the noted student of fossil crinoids, and lateral thrusts then resulting from contraction due to 
N. J. Giroux. Appropriate memorials of these men cooling are potent factors in the formation of mountain 
were read at the first session of the meeting. Seven ranges. 
new members were elected to the society, making a The third group of forces produce vertical oscillatory 
total of 240 fellows. This makes a net gain of ten in crustal movements, and their effects are shown by 
membership during the past year, which is very satis- numerous unconformities in strata. An example of 
factory, considering the continued financial depression. this group is the Colorado plateau. This was sea bot­
The chief feature of the meeting may be considered to tom from the carboniferous to the end of cretaceous 
be the presidential address. This was delivered by time, receiving from 12,000 to 15,000 feet of sediments. 
Prof. Joseph Le Conte, professor of geology in the Uni- At the end of the cretaceous this mass began to rise 
versity of California, whose name is well known and is still rising, although it has already been elevated 
throughout the country on account of his masterly more than 20,000 feet. But unconformities beneath 
text books on the science. His subject was, •• The dif- the carboniferous strata show that the region went 
ferent kinds of earth crust movements and their through several great oscillations before that tlme. 
causes," and he said in part: More recent and widespread were the oscillations which 

Well nigh the whole drama of the forces at work on took place during and after the glacial period. These 
the earth is actuated by the sun, and all the pheJilomena amounted to thousands of feet and affected large areas. 
of natural, physical, mental and social life arise from These are examples of the commonest of the move­
the same source. Igneous geological forces are the ments of the earth's crust, but the question of their 
exception to this rule. There are, therefore, two cause is the most inexplicable problem in geology, and 
groups of forces at work shaping the earth, the external no glimmer of light has yet been thrown upon it. 
or sun derived and the internal or earth derived. As The fourth group of movements are those caused by 
an example of the former may be cited the agents of gravitative readjustments of the crust. This is the 
subaerial erosion, and of the latter, volcanic activity. doctrine of isostasy as enunciated by Majo[' C. E. 
The forces coming from the sun tend to reduce the in- Dutton and others. A continuous transfer of material 
equalities of the earth's surface, whereas the others from one place to another must eventually be attended 
tend to increase the inequalities and accentuate the by subsidence where great deposits are forming and by 
differences of level. The first set wears down, the elevation where erosiou is taking place, but we must 
second builds up. not conclude from this that all subsidence is caused by 

As in biological science nearly the whole advance to sedimentation and all elevation by removal of material 
the present time has been made by studying external by erosion. Isostasy does not explain the formation of 
phenomena, and the next advance must be made by mountain ranges like the Appalachians, the Wahsatch, 
intimate study of internal.phenomena, so in geology the Sierra Nevada, etc. Mountain ranges are not now 
much has been done by studying the forms produced as formerly supposed to have been made by one set of 
by erosion and other external activities, but now at- forces; they are thought to be the result of a combina­
tention is mainly devoted to the attempt to learn about tion of forces, and monoclinal uplifts join with others 
the interior of the earth. Volcanoes and earthquakes in their formation. 
are manifestations of grand internal crustal move- Prof. Le Conte's address was listened to by a large 
ments. 

. 
and appeciative audience, which nearly filled the lec-

Internal or earth derived movements of the crust ture room of the Columbian University. The officers 
may readily be separated into four groups: of the society for the ensuing year are: President, 

1. Primitive movements, by which oceans and conti- Prof. Edward Orton, of Columbus, Ohio; vice-presi-
nents have become differt'ntiated. dents, Profs. J. J. Stevenson, of New York City, aud 

2. Those by which mountain ranges have been B. K. Emerson, of Amherst, Mass.; secretary, Prof. H. 
made. L. Fairchild, of Rochester; treasurer, Dr. I. C. White, 

S. Oscillatory movements, or those which are not of Morgantown, W. Va.; editor, J. Stanley-Brown, 
continuous in one direction. of Washington, D. C. The newly elected fellows of 

4. Movements which have been determined by the the society are : R. M. Bagg, E. H. Barbour, S. W. 
transfer of load from one part of the earth's surface Beyer, A. P. Coleman, H. S. Gane, J. B. Porter, A. C. 
to another. This last group may.not properly belong Spencer. 
here, because the transfer is due to the sun. The loads More than fifty papers, covering a very wide range of 
referred to may be of ice or of sediment, and their subjects, were presented at the meeting. 
transfer results in the vertical movement of great crus- • '.' • 
tal blocks. 

The forces of the first two groups are primary, con­
tinuous and cumulative, while those of the other groups 
are secondary and oscillatory and tend to hide or ob­
scure what has been done by the first two. 

A NEW STEAMSHIP LINE.-The Belgian Steamship 
Company has made an arrangement with the Canadian 
government for the establishment of a fortnight!y ser­
vice of steamers between Antwerp and Canada.-Uh­
land's Wochenschrift. 

'.l'he Overproduction of Book .. 

The enormous output of books in late years surprises 
everyone; few facts are more familiar, few are more 
commonly remarked, and few arouse such confusion of 
mind as to where they came from, why they exist, and 
how they find buyers and readers. In the year 1895 no 
fewer than 5,580 new books were published in England, 
besides 935 new editions of old books. In a single 
month the New York Times, to which we are indebted 
for these facts, has received more than 400 books for 
review. 

The output is indeed so large that one might be 
tempted to infer that the proportion of books publish­
ed to manuscripts offered for publication is becoming 
every year much larger than it formerly was. But the 
fact appears to be that this proportion, instead of 
changing in that way, is changing in the other direction. 
With all the increase in publications, there has also 
been increase in writing. Frederick Macmillan, at a 
recent dinner in London, stated that his house in one 
year had accepted only 22 books out of 315 that were sub­
mit ted; while Mr. A. Chatto, in a published interview, 
affirmed that his house accepted an average of only 
about 13 for every 500 submitted. 

Surrounded as we have been by a flood, we have, 
therefore, to thank the publishers that we are not in 
the midst of a deluge. Assuming that Mr. Macmillan's 
ratio is the ratio of all publishers, and provided all 
submitted manuscripts had been published, but ex­
cluding the unknown factor that the same manuscript 
was often submitted to several publishers, we should 
have had instead of 5,580 new books, 72,540 ; while the 
same computation, with Mr. Chatto's figures as a guide, 
would have given us 212,040 books, or nearly 700 for 
each day of the year, exclusive of Sundays I 

The causes of this increase in the number of books 
are not far to seek. Cl\eapness of production-cheaper 
composition, cheaper paper, cheaper binding-is a 
great one, but a greater is the increase in the number 
of those who read. Popular education here shows 
some of the results of its work. But who shall say why 
313 persons should continue to write books when only 
22 can have them accepted, or why 500 should write 
them when only 13 can hope for acceptance? Is this 
also due to the spread of popular education and the 
resultant ambition to write? 

The ability to write has become a common accom­
plishment; that is, the ability to write what is fairly 
grammatical. Scores of persons who write books 
which they hope to see published probably do not 
realize that something more than correct sentences is 
necessary. Provided they have a subject, with some 
knowledge of it, all that remains necessary from their 
standpoint is to write correctly. They do not know 
that correct writing no more makes a good writer than 
correct use of mechanics' tools makes an architect. No 
mere grammarian ever was an artist in words; in­
deed, the greatest artists in words have sometimes not 
been grammarians at all. 

The future probably holds for us little hope that the 
number of books will decline; on the contrary, they are 
more likely to increase in number with the years. But 
we need not despair; despair remains only for the 
librarians-for Mr. Spofford and Dr. Billings. The 
great public will be protected, for the good books will 
live, and the bad ones will surely die-and the death will 
be a natural one. There were millions of houses in the 
ancient world, but only one Parthenon. Italy has had 
millions of buildings, but the Pantheon, St. Mark's, 
and St. Peter's still stand, as they will stand for some 
ages longer. We may get our 5,000 or our 10,000 books 
each year, but it will still remain true that net more 
than one really great book can be produeed in a cen­
tury or so. Europe waited several centuries to get her 
Dante, her Shakespeare, her Moliere, her Cervantes. 
Meanwhile, with the second great ones came whole 
regiments of lesser men, who had their brief reward, 
and then went each his silent way, book in hand, into 
the unknown beyond. 

• .  e, • 
What a Pennywo rth of Ga. (Jan Do. 

In a lecture recently delivered at the Royal Victoria 
Hall, London, says the Practical Engineer, Prof. Carl­
ton J. Lambert stated that 37 cubic feet of gas, which 
is valued at one penny (two cents), and weighs about 
lJ4 pounds, can generate about 1 pound of water when 
burned, and about 19 cubic feet of carbonic acid. It 
can heat 30 gallons of wat€r from 50· to 110· for a bath, 
or it can boil 8 gallons of water in good kettles, and 
make tea for 64 persons. It can work a 1 horse power 
gas engine for one hour, or lift a weight of 88 tons 10 
feet high, doing the work of six men for one hour. It 
can melt 10 pounds of iron, and make a casting in 20 
minutes, which ordinarily would require two hours 
and 30 pounds of coke. It can braze a metal joint in 
two minutes, which would require 20 minutes in a 
forge. If burned in a 6 inch flue for ventilation pur­
poses, it can induce SO,OOO cubic feet of pure air. It 
can give you a brilliant light (Welsbach incandescent) 
of 50 candle power for nine hours. It can, in a good 
radiating stove, comfortably warm a room 16 feet 
square for an hour. It can easily cook a dinner for 
eight persons. 
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AN AUTOMATIC FEED HAND DRILL. 

In the tool shown in the illustration the feeding of 
the drill spindle is automatically regulated, according 
to the nature of the metal being operated on, and a 
u niversal adjustment of the drilling tool is obtained. 
The improvement h8.l) been patented by James Mc­
S weeney, and is being introduced by the E. D. Jones 
& Sons Company, of Pittsfield, Mass. Fig. 1 represents 
the tool complete and Figs. 2, 3 and 4 are transverse 

McSWEENEY'S HAND DRILL. 

sectional and side views. It is fastened to a table or 
other support by a suitable clamp, and has a threaded 
post engaging with its upper reduced end a collar forlll­
ing part of a head having a second collar extending at 
right angles to receive a supporting rod, both the head 
and the rod being con veniently adj ustable. On the 
outer end of the rod is a transverse bolt provided with 
a collar fitting into a recess of a casing, the bolt also 
having a lug engaging another recess preventing the 
casing from turning on the bolt, but permitting the 
latter with the casing to turn in the rod on slackening 
a nut. The casing has a bearing for a spindle having 
a drill socket at its lower end and handle at its upper 
end, the spindle being provided with a worm thread in 
mesh with a worm wheel turning loosely on the bolt 
within the casing, as indicated in Fig. 2. The inner 
and outer faces of the worm wheel abut against 
washers of fibrous wood 01' leather, which may be 
screwed up with 1110re or less force to retard the turn­
ing of the worm wheel and insure a faster or slowel' 
turning of the tool-carrying spindle, which slides 
loosely in its bearing except as engaged by the worm 
wheel, the spindle turning it. or rolling off on it, accord­
ing to the resistance against the drill held in the socket 
or the retarding power of the worm wheel, owing to 
the action of the washers against its faces. The handle 
of the spindle is fitted with a casing, in which are ad­
justing devices, which may be arranged so that the 
operator, by turn-
ing the crank arm 
in one direction, 
can give a forward 
or a backward 
turning motion to 
the spindle, or by 
a forward move­
ment of the crank 
arm will turn the 
spindle in one di­
':ection and by a 
rearward m 0 v e ­
ment turn it in 
the opposite direc­
tion. 

Sllop Dt·awlngs. 

J titutifb; !mttitau. 
AN IMPROVED WR.Il:NCH. attention to making drawings plain and to teach- I 

ing the men to read them. Shading of parts and in· 
creasing the pictorial effect in general, so as to make 
one piece stand away from another, would seem to be 
a good thing, and in this respect some of the older 
forms of shop drawings might well be taken as exam­
ples worth following. To-day many of these out of 
date drawings are considered as having been wasteful 
of drawing office time, and uselessly elaborate, and 
yet they have good points. They told their story in a 
way quite foreign to the modern blue

. 
print. 

.. . . 

The illustration represents a wrench adapted for con­
venient adjustment with one hand, the movable jaw 
being quickly and firmly locked to the shank of the 
wrench at any desired point. '.rhe im provement has 
been patented by Lewis L. Hall, of Bourne, Oregon. 
Fig. 1 represents the tool complete, with a portion of 
the sleeve integral with the sliding jaw broken out, to 
show the engagement of a locking link with teeth on 
the under side of the shank, which is shown also in 
Fig. 2. The locking link has a rocking movement 
around the shank of the wrench, in suitable slots in a. 

Incrcased lI8e or Homing PIl:"eO n8. 

The use of homing pigeons as messengers is said to 
have received considerable attention at the United 
States Naval Academy, at Annapolis, and, according to 
the New York Times, the government has recently es­
tablished messenger pigeon stations at all the princi­
pal navy yards on the Atlantic and Pacific coasts, which 
have been organized as the result of satisfactory ex­
periments made at the Naval Academy. Many news­
papers use pigeons as messengers with decided advan­
tage for the transmission of news, and so some of the re­
cent election returns were brought in by carriers. Im­
provements in method and apparat.us follow the new 
uses of the birds. The old way of attaching a quill with 
the message to the tail feathel' of the homer has been 
improved recently by an invention of Prof. Henri . 
Marion, of the Naval Academy, a small water tight 
aluminum message holder, weighing less than eight 
grains, which can be fastened to the pigeon in an in­
stant. 

e • •  , .  

A TRACTION ENGINE BOILER EXPLOSION. 

It is not often that one sees a more graphic picture 
of the rending effects of a boiler explosion than that 
shown in the accompanying cut. The excellent photo­
graph of the remains of the traction engine-which 
latter, we are told. bore t.lw nalIle of Minnesota Chief­
was taken by Mr. W. C. Gibbon, of Scotland, South 
Dakota, to whom also we are indebted for the particu­
lars. The Minnesota Chief, which was a common farm 
traction engine, fell a victim to a foe which has laid 
low many a good traction engine before it-low water 
in the boiler. It seems that at the time of the accident 
the engine, which was on its way from one farm to 
another, becallle " stalled " in passing through a ravine. 
Presumably the engineer and fireman in charge tried 
to push theil' way through with the aid of an extra 
steam pressure, fOJ', in response to the warning of a cer­
tain " mechanic and engineer " who " came to their aid 
and told them they would blow her up, " the engineer 
" got on top of the boiler to open the safety val ve. " It 
was just at this critical moment that the boiler ex­
ploded, with the result that t he engineer and fireman 
were blown to distances of 65 anl'l s;t (,eet and instantly 
killed, the third party being blown to a distance of 30 
feet and so badly scalded that he died three days later. 
The cylinder and steamchest were thrown 150 feet away, 
and will be noticed lying in the backgl'Ound of the pic-

HALL'S WRENCH. 

sleeve of the sliding jaw, and between the back of the 
shank and the sleeve is an adj usting bar, by the for­
ward movement of which the locking link is given its 
locking position. The adjusting bar is moved by a 
lever pivoted near the rear end of the sleeve, and when 
the lever is carried upward, as shown in dotted lines, 
the! sleeve and its connected jaw slide freely np and 
down the shank, but when t.he lever is parallel with the 
shank, as shown in full lines, the sleeve and jaw are 
firmly locked to the shank of the wrench. 

• • • • • 
Tllc lJI08t Expe n81ve Produ ct In tile World. 

As a matter of curiosity, says Consul Morris, of Ghent, 
November 12, 1896, I forward the following translation 
of a statement recently published in European news­
papers showing the article which, it is claimed, sells at 
the highest price in the world : 

What is the most expensive product of the world, 
inquires Mr. Wilfrid Fonvielle ? He answers, It is char­
coal thread (filament de charbon), which is employed 
for incandescent lamps. It is, for the most part, manu­
factured at Paris and comes from the hands of an artist 
who .desires his name to l'elIlain unknown in order to 
better protect the secret of manufacture. It is by the 
gramme (15� grains) that this product is sold at whole­
sale. In reducing its price to the basis of pounds, it is 
easily found that the filaments for lamps of 20 candles 
are worth $8,000 per pound, and that for lamps of 30 
candles they are worth $12, 000 per pound. The former 
have a diameter of twenty thousandths of 1 millimeter 
(1 millimeter = 0 '0394 inch) and the latter four and one-

half thousandths 
of a millimeter. 
The filaments for 
lamps of 3 candles 
are so light that 
it would require 
nearly 1,500, 000 of 
them to weigh a 
pound. As the 
length of each of 
them is  10 centi­
m e t e r s  (3 '937 
inches), their total 
length would be 
187 miles. 

• • •  

It may appear 
as a curious fact, 
says C a s  s i e 1" S 
M a g  a z i n e, that 
m a n y men who 
have had years of 
e x p e r i e n c e  in 
shops, and who 
are good work­
men, seem to be 
afraid of draw­
ings. While work­
ing to them with 
accuracy, and fin­
ishing their jobs 
i' a t i s f a c t o rily, A TRACTION ENGINE BOILER EXPLOSION. 

A PROFESSION­
AL gardener says 
that red spiders 
on plants are al­
ways a sign that 
the atmosphere is 
too dry, and to get 
rid of them the 
plants must be 
showered e v e  l' y 
day with water. 
The scales, how­
ever, t h a t  are 
found on many 
hard wood plants 
should be taken 
off with the finger 
nails, after which 
the plants should they never seem 

quite at rest in regarq. to the meaning of their draw- ture ; moreover, portions of the wreck were found fully 
ings, and frequently remark : " If I had another job a quarter of a mile distant. The driving wheels were 
of th e same kind to do I could get through it in much wrenched off, the firebox blew out, nearly the whole of 
less time. " This means, practically, that if they had the cylindrical boiler shell stripped off, and . altogether 
a model before them instead of a drawing they could a more complete wreck was made than we remember to 
turn out their work more easily. It raises the ques- have seen in any previous locomotive or traction engine 
tion, too, whether it would not pay to give more explosion. 

be sprayed with a kerosene emulsion, which is made by 
dissolving two ounces of any good, hard soap in half 
a pint of boiling water, and adding to it a pint of 
kerosene, a little at a time and stirring continually. 
When you have a smooth emulsion, add two gallons 
and a half of warm water and mix well. -N. E. Lumber­
man. 
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WATER WHEEL REGULATION. 

The Tuolumne County Electric Power and Light 
Company has recently installed a three phase transmis­
sion plant in Sonora, Cal. , which contains several inter­
esting features not found elsewhere. The apparatus 
used is of the General Electric triphase type, and in ad­
dition to lighting the towns of Sonora and Columbia, 
the company is furnishing power to the Rawhide mine. 
It is in this mine that a 150 h. p. induction motor bas 
been installed for operating the main hoist. The speed 
of the motor is controlled by means of a special regula­
tor resembling in outward appearance the latest type 
of General Electric street railway controller, and con­
sisting of commutating devices by means of which the 
direction of bhe motor is controlled and of suitable con-

J t itutifit  �tUtritau. 
The means by which the Lighthipe governor obviates 

these two troubles will be understood by reference to 
the accompanying illustrations, from which it will be 
seen that the fanlike disk operated by the crank at­
tached to the traveling nut on the extension of the 
armature shaft controls the elevation of a lever that b 
parallel with and secondary to the governor lever. 
This disk constitutes a cam of varying radii, as shown 
in exaggerated form in Fig. 2, and is so adj usted that as 
soon as the circuit of the pilot Illotor is closed by the 
governor lever the movement of the cam by the travel­
ing nut raises or lowers the governor lever in such a 
way as to break the contact before the wat.er wheel has 
been brought to the desired speed, thus compensating for 
the inertia of the moving masses and endowing the gov­

A ---,------------________________________ -, ___ ernor with amechanical perception of far greater 
sensitiveness than that heretofore attained. � --�----------�------------------r_--�r--

c L c 

The diagram appended hereto as Fig. 2 will 
make clearer the electrical connections and 
operation of the governor : 

A A are the mains from the exciter or other 
source of direct current supply. 

R is a lamp resistance to reduce the current 
rush on closing the circuit. 

F and F are the field coils wound in oppo­
sition, and constitute the device for securing 
reversal with only two contact points. 

L is the lever operatEd by the centrifugal 
governor. 

2 1  
AN IMPROVED PITMAN. 

A pitman of simple and durable construction, with 
which all wear and lost motion may be readily taken 
up, insuring at all times a proper t.ransmission of the 
motive power, is represented in the accompanying 
illustration and has been patented by John S. Nichols, 
of Storm Lake, Iowa. The pitman head has a longi­
tudinal slot in which is a pitman box preferably made 
in two sections, engaging the crank pin on the crank 

Fig. 2.- 0UTLINE DRAWING OF THE LIGHTHIPE WATER 
WHEEL GOVERNOR. 

C and C are the contact points lying within 
the pole pieces of the blowout magnet, B 0, 
which was added to break the destructiveness 
of the arc at the contact points. 

NICHOLS' IMPROVED PITMAN. 

tacts for cutting equal resistances simultaneously into 
the three leads of the motor. 

The generating station is operated by a 48 inch 
Pelton wat.er wheel running under a head of over 900 
feet, and as the keynote of success in the operation of 
this plant rested in securing the very close regulation 
of the water wheels, it was determined to depart from 
the usual types of water wheel governors to satisfy the 
demands. Accordingly, Mr. J. A. �ighthipe, chief 
engineer of t.he Pacific Coast office of the General Elec­
tric Company, designed the electric governor illus­
trated herewith, to meet the exigencies of the case. 
This governor, which is the first one built, has now 
been in operation for several months with such success 
that steps are being taken for its installation in other 
plants where trouble is being experienced in ' the 
governing of water wheels operating under high head. 

In principle, the Lighthipe governor consists essen­
tially of a series motor with 
a double wound field ; that 
is, a field containing two 
independent w i n  d i n  g s , 
each connected in series 
with the armature in such 
a way that while the direc­
tion flow in the armature is 
always one way, the polar­
ity of the field is changed 
according to which of the 
two field windings is used. 
'.ro the armature shaft is 
direct �onnected a screw 
carrying a traveling nut 
which moves backward or 
forward according to the 
direction of armature ro­
tation, and by the nut is 
operated a rod which in 
turn controls a c I' a n k 
operating the hood or 
other means of regulating 
the watm' supply. From 
the main shaft of the water 
wheel is driven a centri­
fugal governor by bel ting, 
and this governor actuates 
t.he motor circuit through 
one or the other of the field 
windings. 

B is the brake solenoid in series with the motor cir- disk, and the box sections are held in place trans­
cuit and arrests· the momentuIll of the ' armature by versely by longitudinal keyways. The outer end of the 
bringing it to an instantaneous stop upon breaking outer box section, as shown in the small sectional view, 
the Illotor circuit. is engaged by a screw to prevent longitudinal move-

The governor is exceedingly sensitive and Illay be ad- ment, the screw screwing in a nut sliding in the slot 
justed to any desired degree of sensitiveness by adj ust- and being prevented from turning in the head by its 
ing either the contact points, C C, or the link forming sides fitting against the sides of the slot. The screw 
the fulcrum between the governor lever and the cam also passes through a wagher against which abuts the 
lever, shown in Fig. 1. The contact tips may be ad- outer face of the nut, the washer abutting against a 
justed to within iT of an inch of contact, so that the 

I 
strap extending around the head and secured thereto 

slightest change of speed will throw the motor into by a bolt. The square head of the screw passes loosely 
action one way or the other. The ingenious mechanism through this strap, but is engaged by an outer strap 
accomplishes a closeness of regulation heretofore unat- also secured in place by a bolt, and the latter strap 
tained ; and while designed primarily for the contl'ol of must be removed when it is desired to turn the screw 
water wheels driving electric generators, it may be to take up the wear of the box sections. The inventor 
used with equal satisfaction in any class of work, as the has also devised an improved construction according to 
governor can be operated from a siUlple battery circuit, which the pitman blocks may be held in a light and 
as well as from an exciter or an incandescent lighting ' solid malleable iron frame. and a crank disk and pit-

man thus connected are de-
Hgned to run noiselessly 
and w i t  h 0 u t any lost 
motion. 

.' . .. 
Ma ll ufact u re of Woad. 

The troubles heretofore 
experienced in the govern­
ing of water wheels have 
been due to the slowness 
of the pawl method of 
actuation and to the fact 
that "seesawing "  is caused 
by the :actiun of the gov­
ernor in continuing to 
deflect the nozzle to a 
greater extent than that 
nficessary to reduce the 
power of the wheel to the 
desired point. The nozzle, 

Fig. I .-THE LIGHTHIPE WATER WHEEL GOVERNOR. 

The use of woad as a 
source of indigo is now very 
lilllited, says Nature, and 
most people probably im­
agine that it died out a 
thousand years ago or 
more. 'Voad appears, how­
ever, to be employed yet 
by s o  III e old-fashioned 
Yorkshire dyers, who use 
it in conj nnction with or­
d inary indigo, in the so­
ealled " woad vat. " Francis 
Darwin and H .  Meldola 
have recently visited an 
English woad mill where 
a primitive method of 
manufacture is yet con­
ducted. At. Parson Drove, 
near 'Visbech, the leaves 
of the plant (Isatis tinc­
toria) are wrenched off at 
the base by the pickers, 
the root being left undis­
turbed so as to permit title 
!!Towth of a second crop. 
The first process consists 
in crushing the leaves to a 
pu lp under three hollow 
wooden rol lers, round the 
circumference 0 f which 
about two dozen iron cross 
bars are arranged to serve 
as effective crushing edges. 
'I.'he resulting pulpy llIass 
is kneaded by hand into 
balls which are then placed 
on wooden trays to dry in 
open sheds. When dry 

therefore, goes over the center as it were, resulting in 
the speed of the wheel falling below normal, which the 
governor attempts to correct, and, in doing so, pulls the 
nozzle back over the center agll.in, giving excess speed. 
The process is again repeated n.nd the " seesawing " is 
under full sway, to the utter defeat of satisfactory oper­
!l.tion. 

service. We are indebted to the Journal of Electricity 
for the cut and particulars. 

• • • •  
ELECTRIC power for drawbridges is to be adopted for 

all the bridges over the Chicago River, at Chicago, Ill. , 
replacing the steam plants now required for each 
bridge. 

they are again ground up under the rol lers, and the 
crushed material is al lowed to ferment after sprinkling 
with water. This final stage completed, the woad is 
ready for market. The object of first drying the pulp 
and then wetting it again before fermentation is not 
obvious, but the ferm entation itself is probably a 
zymolytic d p�()l I I pos ition of glucoside!:!. 
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.A. RAILWAY THROUGH T HE  SEA. 

(Continued from tlrst page.) 
son. On the car are two 30 horse power motors of the 
G. E. 800 type, which ha�e been supplied by the Brit­
ish Thomson-Houston Company. The motors are 
placed vertically over two of the main legs, the arma­
ture being connected through bevel gearing to a ver­
tical shaft, which at the bottom is geared through 
bevel wheels and single reduction gearing on to the 
axles of the wheels. A reference to plan and section of 
the gearing arrangements will make the working clear. 
The controlling devices which are placed on the main 
deck are very similar to what one finds on a. modern 
tramcar, a G. E. controller being fixed at each end of 
the deck ; the brakes are operated by rods passing 
down the two unoccupied legs. The generating ma­
chinery is erected at the Rottingdean end of the line, 
the plant being located on a specially constructed iron 
pier, which serves also as a landing stage ; piers have 
been, of course, rendered necessary at each end of the 
line. The plant consists of a General Electric Com­
pany four-pole railway generator, direct coupled to a 
high speed double acting engine, made by Messrs. W. 
Sisson & Company, of Gloucester. 

The engines have cylinders 7� inches and 13� inches 
by 7 inches stroke, and are designed to give a maximuIlJ 
speed of 550 revolutions, developing 110 B. H. P. as a 
maximum ; but it has been tound that ample current 
is developed when the engine is running at 525 revo­
lutions. 

The engine is supplied with steam at about 120 
pounds, through a reducing valve from a marine return 
tube boiler, W. P. 150 pounds. The object of this ar­
rangement is to allow for the large tluctuation of work, 
and to permit the boiler to act as a reservoir by means 
of increase of pressure, and at the same time a heavy 
draught of steam occurring through sudden and large 
increase of load is less likely to cause priming. 

In the engine house is a switchboard on which an 
automatic circuit breaker and the usual measuring in­
struments are arranged. An electric · current of 500 
volts pressure is delivered direct into the overhead 
wire, which is suspended partly on steel and partly on 
wooden posts. At low tide the return is by the rails, 
and at high water the sea is used, which calls, however, 
for no special bonding. 

We believe the total cost of the line is about $150,000, 
this sum, however, including the construction of the 
two piers. Mr. St. George Moore has been the con­
sulting engineer in the undertaking. The severe gales 
in the early part of December resulted in the complete 
wreck of the car, the destruction of one of the jetties, 
and great injury to the track. The damage inflicted 
by the storm amounted to more than $20,000. The 
railway had only been opened a week. For our en­
graving we are indebted to the Illustrated London 
News, and to Electrical Review for the particulars. . 

Chicago lUaln Drainage Caual. 
The Chicago Main Drainage Canal, which is now 

nearing completion, will always be celebrated for the 
vast amount of machinery for excavation which has 
been designed and successfully operated during its con­
struction. American ingenuity has never shown it­
self to better advantage. We have from time to time 
given some details of this important work, and we will 
merely recapitulate a few of the leading facts : The 
canal is being built for the purpose of carrying the 
sewage of Chicago into the Mississippi River. It is de­
£Iigned so that the waters of Lake Michigan will tlow 
through it at the rate of ten thousand cubic feet per 
second, and it is expected that the sewage will be so 
diluted that no possible harm can occur to the towns 
by which it will tlow. It will be twenty-eight miles 
long, and where it passes through alluvial ground it 
will be two hundred and two feet wide at the bottom. 
The material to be taken out is of a widely varying 
character, ranging from a soft mud, so soft that it 
can !be taken out by pumps, to a mixture of sand, 
gravel, clay and bowlders which is cemented so tlrmly 
as in some cases to require blasting. Much of the ex­
cavation, also, is through solid rock. The estimated 
quantities to be removed are 4,500,000 cubic yards of 
wet soil, 23,000,000 cubic yards of alluvial and hard 
soil, and 12,000,000 cubic yards of solid rock, making a 
total of 39,500,000 cubic yards of excavation. 

The excavation of the soil has been carried out al­
most entirely by the use of steam shovels, the material 
being carried to the dumping ground by some form of 
inclined plane or by continuous belts or conveyors. 
When the material had to be carried farther than 1,000 
feet the locomotive was found to be more economical 
than the stationary engine. After the rock had been 
blasted, it was taken out by stationary cable inclines, 
by traveling cable ways, or by cantilever hoists. The 
traveling cable ways, of which there were nineteen in 
all, consisted of two wooden towers running on trucks 
upon the banks, the space between the towers being 
about 700 feet. Buckets were lifted to the main cable, 
drawn along and dumped at the sides. The main 
cable was 2M: inches in diameter and the buckets were 
capable of holding about 2 cubic yards of rock. 'Il1e 
cantilever era.q� consists of two QOJUloote4 c�tU�V�I"I;l 
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carried on a tower which is .arranged to travel upon a 
track at the side of the canal. The trusses are inclined 
at 12�·, one arm of the crane projecting over the cut­
ting while the other extends upward over the dumps. 
The buckets can carry 1% cubic yards, and they are 
suspended from a car which runs along the crane, and 
is worked by a hoisting engine on the car. This ma­
chine can handle about thirty buckets an hour or two 
hundred and twenty-five loads a day. Perhaps the 
most effective machines of all were the hydraulic 
dredges. These were provided with suction pipes 
which carried vertical telescopic joints and a revolving 
cutter, which loosened the material at the bottom of 
the pipe so that the pump could bring it up. The 
dredger is swung backward and forward by means of 
ropes attached to the bank. 

The excellence of the excavating machinery is shown 
by the fact that, of the vast total of nearly 40,000,000 
cubic yards, the earth is being taken out at a cost, in­
cluding the contractor's profit, of 29 cents per yfU"d, and 
the solid rock for 77 cents per yard. 

When the long talked of Nicaraguan Canal comes .to 
be built, it will feel the benefit of the magnificent plant 
which has been designed for the Chicago canal. It is 
only in the possibility of handling huge earth and rock 
quantities quickly and at small cost that the great 
undertaking has any promise of being carried through. 

.. , . , . 
Explo ratio n .  In Central A81a. 

The scientific expedition of M. Clementz, under the 
patronage of the Russian Imperial Geographical 
Society, left Urga, in Chinese territory, on May 24, 
1895, to explore Mongolia. In June, 1896, they as­
cended the Otkhon-Tengre, the highest peak of the 
Hangai range, up to 13,000 ft. or 14,000 ft. above sea 
level. 

Dr. Sven Heding, the Swedish explorer, left Kashgar 
on December 14, 1895, and made his way by Yarkand 
and Karghalik to Khotan. Starting from the latter 
town, he spent nearly five months in exploring the 
surrounding country, and discovered the ruins of two 
ancient towns. One of these, of vast size, contains 
some remains of monuments, the architectural style of 
which seems to indicate that they are of Indian origin. 
Then crossing the desert as far as the banks of the 
Kiria-Daria, the expedition fell in with a small 
nomadic tribe to the north of this rh'er, so isolated 
from the rest of mankind that its members did not 
know whether Yakup Beg still existe:l or whether they 
belonged to China. Whole herds of wild camels were 
also met with, two or three of these animals falling 
victims to the ri1i.es of the party. On reaching the 
extreme confines of the desert Dr. Sven Heding found 
it series of lakes and marshes, which in all probability 
covered the former bed of Lake Lob-Nor, though the 
formation of these lakes, as it would seem, only dates 
from nine years back. 

Captain Deasy, of the 16th Lancers, who set out from 
Kashmir in April last on an expedition to explore the 
sources of the Mekong and Irawadi, has returned to 
Leh, in Kashmir, owing to deficiency of means of trans­
port. Captain Welby, of the 18th Hussars, and Lieu­
tenant Malcolm, of the Argyll and Sutherland High­
landers, who started at the same time, have, it is re­
ported, arrived at Lan-chau. 

• .  e a .  
How Mach Water Shonld we Drink. 

According to Prof. Allen, says The Medical Times, 
we should drink from one·third to two-fifths as many 
ounces as we weigh in pounds. Therefore, for a man 
weighing 168 pounds, there would be required fifty-six 
to sixty-four ounces daily, or from one and one-half to 
four pints. This The Journal of Hygiene regards as 
a. very indefinite answer. The amount of water re­
quired depends on the season of the year, the amount 
of work done, and the kind of food eaten. In hot 
weather we require more than in cold, because of the 
greater 1033 through the skin, though this is in part 
made up by the lesser amount passed away through the 
kidneys. If a man labors very hard, he requires more 
than if his labor is light. A man wOl'king in a foundry, 
where the temperature is high and the perspiration 
profuse, not infrequently drinks three or four gallons 
daiiy. If the food is stimulating and salty, more water 
is required than if it is bland. Vegetarians and those 
who use much fruit require less water than those who 
eat salt fish and pork, and often get along on none 
except what is in their food. In most cases our in­
stincts tell us how much water to drink far better than 
any hard or fixed rule. For ages they have been ac­
quiring a knowledge of how much to drink, and 
transmitting that knowledge to descendants, and if we 
follow them we shall not go far out of the way. It is of 
more nse to us to know that pure water is essential, 
and that impure water is one of the most dangerous of 
drinks, than to know how much of it is required daily. 
If one lives in a region where the water is bad, it should 
be boiled and put away in bottles well corked in an ice 
chest, and in addition, one should eat all the fruit one 
can, if fruit agrees. Fruits contain n ot only pure 
water, but salts which are Ileeded to carry <JQ health-
fully the tqnctions of life� . 

[JANUARY 91 1 B97· 
Alfred Nobel • 

The scienti1i.c world in general and the engineering 
world in particular has lost a conspicuoJIS member in 
the death of Mr. Alfred Nobel, the distinguished 
Swedish engineer, which occurred recently at San 
Remo, Italy. It would be di1llcult to find anything 
which has done more for the world of civil engineer­
ing, especially as it is concerned with large and heavy 
earthworks, than the great variety of explosives which 
owe their e:yjstence directly or indirectly to the genius 
of Mr. Nobel. In the year 1847 Sobrero discovered 
that by acting upon glycerine with a mixture of nitric 
and sulphuric acids a highly explosive substance was 
formed. Nobel was the first to make use of this liquid 
in its original state ; but it was extremely dangerous in 
operation, and very soon fell into disuse. After care­
ful experiment, the author of this sketch, in 1864, 
patented an explosive, which is known by the name of 
dynamite, and in this substance he rendered nitro­
glycerine safe for transportation as well as for blasting. 

His patent says : .. The invention relates to the use of 
nitro-glycerine in an altered condition, which renders 
it far more practical and safe for use. The altered 
condition is effected by causing it to be absorbed in 
porOllS, unexplosive substances, such as charcoal, silica, 
paper, or similar materials, whereby it is converted into 
a powder which I call dynamite, or Nobel's safety 
powder. By the absorption of the nitro-glycerine in 
some porous substance it acquires the property of being 
in a high degree insensible to shocks, and it can also 
be burned over a fire without exploding." 

The substance commonly used for absorbing the 
nitro-glycerine is an infusorial earth. Mr. Nobel 
erected very extensive works at Ardeer, in Scotland, 
which for many years were the chief source of supply 
for the new explosive. 

Following upon the invention of dynamite came the 
gelatine explosives, in which a solubie form of gun­
cotton or nitro-cellulose is dissolved in nitro-glycerine. 
The first patent for this kind of explosive, which was 
known as blasting gelatine, was taken out by Nobel in 
1875. This explosive was stronger than dynamite in 
the relation of 1 ·4 to 1.  Nobel subsequently took out 
patents for various mixtures of blasting gelatine with 
wood pulp, nitrate of potash, etc. , which are known as 
gelignite, gelatine dynamite, etc. , and these later com­
pounds have almost entirely taken the place of dyna­
mite for general blasting operations. 

It is estimated that there are considerably over one 
hundred different kinds of dynamite to-day whose 
base is derived from nitro-glycerine, and all of these are 
derived from Mr. Nobel's original dynamite, or from 
blasting gelatine. 

Mr. Nobel next invented ballistite, first of the nitro­
glycerine smokeless powders. This was composed of a 
mixture of the soluble and insoluble forms of nitro­
cellulose, together with nitro-glycerine, the compl)si­
tion of this explosive being now given as one-half 
soluble nitro-cotton and one-half nitro-glycerine. 
Ballistite is of darkish brown color and usually is 
made in the form of small squares. It is used in Italy 
as the service powder, and it has a good reputation 
among the art.illerists. 

Mr. Nobel was a prolific inventor, and he did not 
confine himself to the production of new explosives. 
Among other things, he experimented with aluminum 
as a material for boat building. The industry which 
grew out of thi� invention has assumed exceedingly 
large proportions, and the factories of the Nobel Com­
pany, at Ardeer and at Polmont, are spoken of as be­
ing the largest in the world, a great variety of explo­
sives, such as dynamites, blasting explosives, and both 
ballistite and cordite, being' extensively manufactured. 
The Nobel Company also own several factories on the 
Continent of Europe� 

. . . , . 
Death of K. W. Penwlek. 

Mr. R. W. Fenwick was stricken with apoplexy in a 
Washington, D. C. , street car on December 28, dying 
immediately. Mr. Fenwick, when sixteen years of age, 
began the study of mechanical drawing and engineer­
ing with William P. Elliott, the architect of the Patent 
Office. He studied the patent business in the offices of 
Munn & Company, and eventually became the man­
ager of the Washington branch. In . 1861 he started a 
patent law and soliciting business of his own. He was 
associated with Judges Lawrence and Mason. In his 
long practice Mr. Fenwick had charge of many import­
ant cases and he was an acknowledged authority upon 
the history of patent laws. When the centennial of 
the American patent system was celebrated, he was 
chairman of the committee of arrangements. He also 
held important civic offices. 

• • • • • 
Capt. lJIahan Reti red. 

Capt. Alfred T. Mahan, U.S.N.,  who is known as 
one of the foremost writers of the world on naval top­
ics, has been placed on the retired list of the navy at 
his own request, under the law permitting retirements 
after forty years' service. Capt. Mahan desires to 
devote his entire time to the literary work in whip.h he 
has been 80 suceesstul. 
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®orresponllence . 
A !1Iuch Needed Invention. 

To the Editor of the SCIENTIFIC AMERICAN : 

" There is no great loss without some small gain. "  
Panics like that which the American people have re­
cently passed through teach them the wisdom of 
economy. In fact, the poor and middle classes of this 
country are j ust beginning to practice the economy 
which is so prevalent in Europe. 

One of the directions in which great economy might 
be brought about is that of tobacco smoking. We are 
a smoking people and spend millions of dollars annually 
in the satisfying of this appetite. The satisfaction ob­
tained from cigar smoke might be obtained from pipe 
smoke for about one-tenth of the cost, and every old 
smoker knows that there is more " solid comfort " in a 
pipe. 

Persons desirous of giving up the cigarette habit find 
it much easier to give it up for a pipe than for 
cigars. The one great obstacle in bringing about this 
vast economy and reform in smoking lies in the fact. 
that few persons can smoke a pipe with comfort on ac­
count of its irritating or " burning " effect upon the 
tongue. If some one could invent a pipe which would 
prevent this, and which could be easily cleaned, he 
would secure for himself an independent fortune and 
for the smokers of the world a legacy worth untold 
millions. AN OLD SMOKER. 

N i ckel Steel. 
BY H. K,  LANDIS, AM. INST. MG. E. 

Although it was but a decade ago that this formid­
able alloy actually entered into competition with other 
high resistance metals, its existence was known in the 
latter part of the eighteenth century. In 1792 Ch ris­
toph Gertanner said that. " iron combines easily with 
nickel ; "  Faraday produced a nickel-iron alloy in 1820 ; 
Berthier, Fairbairn, and others also studied this inter­
esting alloy. The first industrial application, how­
ever, was made by Wolf, a record of whose work will 
be found in the annals of Liebig of 1832. He produced 
from nickel-iron alloys beautifully embossed articles 
which are said to have been of superior excellence. In 
1853 the attempt was made in the United States to 
make the nickel-iron alloys directly in a blast furnace, 
but the effort was not commercially successful, for the 
reason that the product had no constant composition, 
and that there was no commercial demand for it. It 
remained for the naval authorities at Washington to 
give the required impetus. Tests made both in Europe 
and this country demonstrated the toughening effect 
of nickel upon steel, and it was agreed that this alloy 
should be tried on the armor plates already contracted 
for, the government paying for the nickel consumed, 
and that the steel should contain 3 per cent of nickel. 
Commercial nickel steel contains 2 to 5 per cent of 
nickel. It was found that these heavy armor plates, 
destined to protect the sides and barbettes of our war 
vessels, were very superior to the ordinary steel plate, 
not only in the ballistic tests but also that they with­
stood the strains in heating, forging, and tempering 
very much better. Thousands of tons of nickel steel 
have been employed for this purpose alone, forming a 
nucleus about which the alloy has grown, until it 
emerged from the experimental stage as the " noblest 
Roman of them all, " and to-day stands first among 
high specification steels. 

Iron has a strong affinity for nickel, and alloys with 
it in all proportions very readily. It seems, however, 
from tests given further on, that the maximum results 
are obtained with 8 or 16 per cent of nickel. The fol­
lowing is the average composition of nickel steel as 
made in the United States : 

Carbon . . _ _  . . . . . . . . . . . . . . . . . . . . . _ _  • • • • • •  _ . .  _ O'2�'28 per cent. 
Sulphur , _ • • • •  _ . .  _ • • • • • • . . • .  _ _  . . • • • • . . . .  . . _ O'O�'03 " .. 
Manganese . • . • . • • • . . . . . . . • • • • • • • • • • • . . . . . . . .  0 60-0°70 U " 

Phosphorus . • • • • . . . . • • • • . . . . • • • " • • • . . . . . .  0'01- 0"03 " " 
Nickel . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 00-5'00 H U 

It will be seen that the above corresponds to what 
is called a " mild steel," and yet the increase in strength 
due to nickel alone is probably 60 per cent of its 
strength without the addition of nickel, while the cost 
of the steel is but 1 to 1'5 cents per pound more, dis­
regarding the small loss in manufacture. Most of the 
nickel steel is made in the furnaces of the Bethlehem 
Iron Company and the Carnegie Steel Company, where 
it is cast into ingots weighing from 50 to 100 tons, 
requiring the charge of two or three furnaces to fill 
the ingot mould. The " stock " from which the steel 
is made is metal of known purity, wash metal, some 
pig iron, pigs of ferromanganese, " scrap " from previ­
ous " heats," crop ends from forgings, lathe and planer 
chips from the machine shop, and finally nickel. The 
latter is added after the charge is melted and a short 
time before casting, as the oxide or metallic nickel 
unites very readily with silicates in the slag, thus in­
volving considerable loss. The method of adding 
nickel varies. The smaller losses occur with metallic 
pickel shot, which is used for alloys containing over 
5 per cent of nickel. The usual method is to use oxide 
('f mckel mixed with charcoal and limel made plastic 
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with water, moulded into cubical bricks and dried 
thoroughly. When added to the bath of steel, now at 
a white heat, the carbon of the mixture reduces nickel 
oxide to metallic nickel, lime taking up any silica that 
may be in the adjacent charge, thus insuring an imme· 
diate aUoy and at the same time preventing loss of 
nickel by the formation of silicate of lime. As _one 
stands upon the furnace platform or floor, shielded 
from the intense heat (the metal is at about 3,000° Fah.)  
of the liquid steel by a crane girder column, and sees 
the incandescent metal rush through the " tap hole," 
down the " runner " to the " ladle," amid the bustle of 
workmen and the sharp puffs of traveling cranes, his 
mind naturally reverts to the days of Tubal Cain or to 
the German myth Mime, thence to the first manufac­
ture of Damascan cementation steel, and following the 
series he sees in his mind's eye the white sides of those 
splendid American battleships, which are the crown­
ing triumph of that development which has justly 
earned for our era the title of the " age of steel. " The 
furnaces employed are of the open hearth type, and 
consist of an oblong, horizontal metal pan lined with 
refractory brick and clay, whose vertical sides are pro­
vided with doors at the front and back, and " ports " 
at the ends, through which the combustible gases enter 
and take their exit after burning. An arched roof 
completes the structure, the capacity of which varies 
from 20 to 50 tons, being usually 40 tons. The method 
of manufacture does not differ much from that prac­
ticed with other steels, except that a small variation in 
the content of nickel makes but a trifling variation in 
the properties of the steel. Carbon is the principal 
component to be gaged, the nickel and manganese 
being added in the required proportion as alloys. 
These are added j ust before tapping to prevent their 
going into the slag ; nevertheless the slag always has a 
green appearance, caused by the formation of silicate 
of nickel. 

Physical Properties.-Resistance to corrosion is its 
principal peculiarity. Numerous tests have been made, 
especially in sea water, which is very destructive to 
iron or steel, the results of which have demonstrated 
the fact that nickel steel when used alone would out­
last the best of ordinary steels. This was proved by 
tests with propellers, torpedo netting, metal sheathing 
for vessel bottoms, etc. There seems some doubt, how­
ever, as to its applicability to boilers, where its high 
elastic limit would permit much lighter construction. 
Some experiments indicate that nickel steel corrodes 
rapidly in pure water and in the presence of various 
boiler compounds, while on the other hand an English 
authority cites an experiment indicating a corrosion of 
but one-half to three-quarters that of ordinary steels. 
When the boiler is made entirely of nickel steel, thus 
preventing electrolytic action, there is no doubt but 
that it is the best material yet applied to that purpose. 
The fracture faces are more fibrous than in ordinary 
steel, though there is no appreciable difference in color 
or luster of the polished metal. 

Mechanical Properties. -Nickel steel is a noble metal, 
for while it has a remarkable resistance to applied 
stresses, yet it is almost as easily worked as soft steel, 
is not brittle while hot or cold, is not much affected by 
tempering or annealing as compared with carbon steel, 
and is remarkably homogeneous. We might first ask 
what effect nickel has on the properties of iron. This 
was shown in the results of experiments on nickel-iron 
alloys made at the Laboratory of Industrial Mechanics 
at Berlin and reported by that celebrated metallurgist 
Dr. Wedding. These alloys contained no carbon and 
but small percentages of several impurities-not ov�r 
0 -2 per cent total. The results were, therefore, practic­
ally for pure nickel-iron alloys, and they showed that 
the maximum tension results were obtained with an 
8 per cent nickel alloy, while the compressive and 
shearing strength had its greatest development with 
the 16 per cent alloy. The effect of nickel on iron was 
therefore to raise its tensile strength from 52, 500 to 
80, 200 pounds per square inch ; its elastic compressive 
strength from 29,440 to 186,748, and its shearing resist· 
ance from 42,242 to 102,410 pounds per square inch. 
This effect is not obliterated by the presence of car!Jon, 
as is seen in the deductions arrived at by Cholat and 
H armet : 

1. Ferro-nickel alloys : 2'5 per cent nickel, 0 '1 per 
cent to 1'0 per cent carbon. -The elastic limit and ulti­
mate strength are raised and contraction decreased as 
the proportion of carbon increased. Tempering devel­
ops these properties uniformly. 

2. Ferro nickel alloys : 15 per cent nickel, 0 '1 to 1'0 
per cent carbon. -In the annealed specimens, strength 
and elasticity increased rapidly with the carbon con­
tent up to 3 per cent carbon, where the tensile strength 
was 213.400 pounds per square inch. Tempering in oil 
raised the elastic limit of this last steel to 166,400 and 
its breaking strength to 277,400 pounds per square 
inch. The minimum contraction corresponded very 
nearly to the highest elastic limit. Prolonged anneal­
ing slightly improved on the annealed specimen. 

3. Ferro-nickel alloys : 25 per cent nickel, 0 '1 per 
cent to 1 '0 per cent carbon.-An interesting variation 
is here noted, for contraction and elongation rise with 
th� C�QQU content, the tensile strength rem!l.ius high, 
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and the metal is not brittle. It seems that the high 
percentage of nickel held the carbon in a condition 
which could not be modified by tempering. 

This latter property is very useful, as internal strains 
incident upon manufacture can be relieved by anneal­
ing without sensibly reducing the resisting qualities of 
the steel ; in fact, such annealing tends greatly to 
toughen the material and increases its ability to resist 
shock or vibration to a remarkable degree. Where a 
low carbon (0 -20 per cent C) steel will withstand 300,000 
double stresses on an alternate stress machine, a high 
carbon (0 '50 per cent C) will break at probably 400,000 
and nickel steel at from 1,500,000 to 2,000,000 such 
double stresses, each stress being two-thirds of its ulti­
mate strength, or very near its elastic limit. It is very 
common for tempered nickel steel to have a tensile 
strength of 200,000 pounds per square inch without 
being brittle. If we compare this with the 60,000 
pounds for low carbon steel, we see that there is still 
plenty of room at the top, for most of the steel used 
to· day is low in carbon. Commandnr Eaton, U .S. N. ,  
says that our government first bought nickel to use in 
steel in 1890, that the first nickel steel plate was tested 
in 1893, in July, from which date all armor for United 
States vessels was made of nickel steel. As the armor 
plate industry has probably achieved the best results 
in nickel steel, the following tests made on plates 
exhibited at the Chicago Exposition by the Bethlehem 
Iron Company are presented. The analysis of this 
steel corresponds very closely to the average composi­
tion already given, except that the nickel content is 
3 25 per cent. 
MECHANICAL TESTS OF NICKEL STEEL ARMOR PLATES. 

Elastic Limit. ffitimate Strength. 
Elongation. Contraction. Pounds per square Pounds per square Per cent. Per cent. inch, inch. 

86.000 142,000 11'50 45'0 
72,000 117.200 14'25 45-0 
96,800 120,000 13'75 62'0 78,800 110,000 16-25 58'5 
64,000 117,600 17'00 45'9 
65,000 1 1 8,900 16 66 42'2 
74,000 142.800 13-00 28'2 U.OOO 143,200 12 32 27-6 
51.000 9),600 22'75 53'2 
51,000 91 ,200 21'62 53-4 53,000 85,200 21-30 49'5 
48.000 86,000 21-25 47'4 
. . . . . .  276,000 2'75 4'0 
. .. . . . .  246,600 4'25 6-0 

When these results are compared with those of high 
carbon steel having a strength of 90,000 pounds per 
square inch, we can understand why simple steel plates 
break while nickel steel resists the ballistic tests. Low 
percentages of nickel do not interfere in the least with 
the ordinary processes of Harveyizing, tempering, forg­
ing or reforging, machining, or rolling, and give to the 
plates all the qualities of high carbon steel without its 
brittleness. 

Outside of the application of this metal by the United 
States navy to armor, angles, rods, thin plates, engine 
shafting, hull plates, an experimental gun, the barrels 
of small arms, torpedo netting, etc. , may be mentioned 
its application to bicycle frames and handle bars, stean 
boilers, and difficult steel castings. In fact, wherever a 
tough metal of high resistance and low corrodibility is 
wanted, this alloy is applicable. Its excellent mechan 
ical qualities permit the weight of the parts to be 
reduced, leading to its application to motor carriages. 
flying machines, and suspension bridges, while its higl 
resilience allows it to be used to advantage in car hnks, 
axles, crank pins, bridge pins, bicycle spokes, etc. We 
may look forward with a considerable degree of cer 
tainty to the extended use of this material in a wide 
variety of mechanical construction in the near future. 

.. . . . . 

Swl u Exposition oC 1 896. 
Coasul Ridgely, of Geneva, reports, October 27, 1896 

" The Swiss National Exposition, which was held at 
Geneva from May 1 to October 18 inclusive of last year, 
was conducted at a great financial loss. The confedera 
tion subscribed 1,000,000 francs and the city and can 
ton of Geneva provided a guarantee fund .of 500,000 
francs. In addition, the exposition company issued 
500,000 francs in stock, which was subscribed to by 
various patriotic citizens. All this has been swallowed 
up, and there is still an estimated deficit of from 100,000 
to 300,000 francs, which is to be covered by the profits 
of a national lottery, to be drawn the last part of No 
vember. The financial failure of the exposition was 
due entirely to the spring, summer, and autumn of 
unprecedented bad weat.her. The exposition was in 
augurated in a storm of wind and rain on May 1, ::tnd 
was closed on October 18, attended by the same unfav 
oring elements. During the entire season, there were 
only a few days of good weather, and the whole country 
became in consequence more or less dispirited. Thus 
it happened that Swit.zerland's greatest national indus 
trial enterprise was a signal financial failure. In al 
other particulars, however, the exposition was a 
splendid success. The displays were thorough ly re 
presentative of the mechanical industry, as well as of 
the agriculture and art of the country, and were made 
on a scale of lavishness that would have done credit 
to a much larser and richer nation." 
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A School 01: Military Balloonln&,. 
The School of Military Ballooning, under the charge 

of officers of the Royal Engineers at Aldershot, Eng. , 
has done much to increase the practicability of balloon 
service in war, says the Army and Navy Journal. 
Steel tubes are used for carrying compressed hydrogen 
for inflation, and hydrogen of the purest quality is 
manufactured from zinc and sulphuric acid by electro­
lysis. These tubes are safe under a strain of 101 atmo­
spheres. Three wagons are required to transport tubes 
carrying a charge of 11,000 cubic feet of gas, but new 
patterns, tubes and wagons have been adopted, which 
will reduce the transportation to two wagons. " Gold 
beater's skins " are used for the balloon, and they are 
so light that the balloon with 2,500 feet of surface and 
carrying 10, 000 cubic feet of gas weighs only 170 pounds. 
The material is so strong that a closed balloon of large 
size has ascended 7,000 feet without bursting. The 
present material is not subject to the disadvantages of 
the varnished silk and cloth balloons of olden times, 
which were subject to cracks, became often overheat­
ed, were easily torn, and permitted the gas to leak away. 
The top valve of the balloon is n ow made very light 
and strong, of an aluminum alloy, and is perfectly gas­
tight. The cords of the balloon are made of Italian 
hemp, a fine brass thread being woven into the cord 
for security in thunder storms. It weighs one pound 
to the hank, and will stand 500 pounds strain to the 
yard without breaking. The rings are of American 
hickory and the wickerwork of the car is excellent. 
Every balloon wagon has half a mile of wire rope at­
tached to it which is available for holding the balloon 
captive. There is also a telephone conductor ; and 
connection with the wagon is neatly made on a screw 
bar, so that in whatever direction the pull of the bal­
loon may be the wire rope will never come into contact 
across the drum. 

The London Standard, from which we obtain these 
particulars, says : " Some of the hand records taken in 
the free balloon excursions are extremely precise and 
full of serviceable details. The photographs, even 
those of small size, usually contain details of value. 
Soldiers within a range of two miles on each side of the 
line of flight can be detected with a hand lens. The 
coming trials of the capabilities of balloons for taking 
part in military engineering operations in warfare will 
be fraught with interest and novelty, whether they be 
successful or not. The first trials will probably be 
directed toward the application of captive and carry­
ing balloons in assisting or preventing operations in 
trenches. The ditch forms the protection to the work­
ing sappers ; and the artillery projectiles cut into the 
rear of the trench and drive the debris to the rear of 
the work. The object of a balloon attack, therefore, 
might be to plant, say, a 500 pound charge of high ex­
plosive in rear of the trench, so that when exploded it 
would blow the debris into it, overwhelming the men or 
exposing them to the enemy." 

Fig. 3. 

Fig. d. 

THE OPERATION OF THE SELF-BINDING HARVESTER. 
BY B. J. PRINDLB. 

It is marvelous how quickly the practical self­
binding harvester has been produced. The young 
men of to-day can remember when the sickle was in 
common use for harvesting, at least on the smaller 
farms. The better equipped farmer had the cradle. 
Then came the form of harvester having a platform 
on which the grain fell as it was cut, and from which 
it was raked by an attendant when a proper quantity 
had accumulated. The harvester was followed by 
men who bound the bundles by hand. On some ma-

Fig 2. 

chines two men were carried who bound the bundles 
as they were formed. Improvements were steadily 
made until the first successful self-binders were pro­
duced, requiring four or six horses, and being unreli­
able to such an extent 1hat it required the attention 
of several men to run them. 

And now we have harvesters cutting and binding 
automatically, easily managed by one man, and some 
of them so light that two ordinary horses can draw 
them. To the unin itiated they seem an unintelligible 
mass of intricate machinery. But like most machines, 
the principle is comparatively simple, even of that 
almost hUlllan contrivance the cord knotter. Fig. 1 is 

Fig. 4. 

Pig. 't. 

a transverse cross section of a self-binding harvester. 
The grain, as it falls frolll the sickle, is caught on th� 
horizontal traveling belt, K, which carries it to the two 
inclined belts, L and M, between which it is elevated to 
the packer, B. which throws it against the cord. The 
cord runs from the twine box through the eye of the 
pivoted needle, or binder arm, D, and from . thence 
past the knotter, U, to the holder, F, which clamps 
the end of the cord. The packer forces the grain into 
the bight of the cord until the trip arm, G, is forced 
back far enough to operate the clutch, which sets the 
cord knotter in motion. The needle is thrown up 
through the column of grain, carrying the cord by the 
knotter and into the holder. At the same time, the 
compressor arm, E, compacts the bundle between itself 
and the needle. There is now a loop of cord surround­
ing the bundle, and having its ends caught in the 
holder, the knotter being between the bundle and the 
holder. 

To make the operation of the cord knotter clear. a 
series of photographs is reproduced, showing the same 
knot being tied by hand in the same manner. In Fig. 
2 the general arrangement is shown. The twine runs 
from the ball through the holder, by the knotter, around 
the bundle and back to the holder, leaving a second 
strand passing the knotter, which is here replaced by 
two fingers of the hand. In tying the knot, the fin­
gers sweep back, over the cord, Fig. 3, continue around 
in a nearly horizontal plane, Fig. 4, and separate so 
that one passes above and one below the strands of 
cord. Fig. 5. The fingers are then forced together, 
grasping the strands between them, after which they 
are drawn back, Fig. 6, carrying a loop of the two 
strands up through the circle formed by the previous 
motions of the fingers, Fig. 7. This completes the knot, 
as shown in Fig. 8. 

The mechanical knotter, shown inverted in Fig. 9, 
consists of a fixed finger on a rotatable shaft. and a fin­
ger pivoted to the shaft and pressed against the fixed 
finger by a strong spring. The pivoted finger carries a 
friction roller, U",  on its rear end and is raised as the 
knotter rotates by the action of this roller on a cam 
fixed on the frame of the machine. The fixed finger 
has a purely rotary motion, and when the knot has 
reached the stage represented in .Fig. 5, the knotter 
simply holds the strands of cord, and the expulsion of 
the bundle draws the circle of cord over the fingers, thus 
having the effect of drawing the strands through the 
loop. 

The holder consists of a disk having notches which 
catch the cord and carry it between the disk and a 
spring-pressed lever which fits against the face of the 
disk, thus clamping the cord. 

After the knot is tied the cord is cut between the 
knotter and the holder, leaving the ne" end of cord 
thus formed in the holder, the rotation of whose disk 
has caught the portion between the needle and the 
knot. A small piece of cord two or three inches long is 

Fig. 5. 
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JANU ARY 9, 1 897. 1 J tieutifit �mttitJu. 
left in the holder after each knot and drops out as ·  the seam, which is exhibited at rare in tervals. This is one of hundred miles in twenty.four hours, or about four and 
holder rotates. There are several types of knotters. the most famous, if not the most famous of relics. a half miles an hour. This would have been a nota· 
The one described is the form in most general use. One of the best bits of detail in the building is the ble advance, for the carriers were then taking nearly 

While a large number of parts are used to operate pulpit Shown in our engraving, dating from 1572. It thirty hours between Philadelphia and New York. 
the essential parts described, it will be seen that the was the work of Hans Ruprecht Hoffman. The pulpit -The roads were bad and there mere many slow ferries. 
principle of the self- . . . In 1776 there 
b i n d i n g  harvester, were only t w e n  t y-
like that of most ma- eight post offices in 
chines, is compara- the Colonies ; in 1795 
tively simple. there were four hun-

t .  dred and fifty-three, · 
"- New German a n  d in 1895 there 

Harbor. w e r e  70,064. T h e  
A harbor affording rates of postage when 

i n c r e a s e d  conven- the department was 
iences for deep sea organized under the 
fi s h e  r i e s has just Constitution w e  r e 
b e e  n completed at ..4 high; for thirty miles, 
Geestemunde, n e a r  six cents for one letter 
Bremerhaven. The sheet ; for sixty miles, 
Prussian State spent eight cents ; for one 
about one and one- hundred miles, ten 
half millions of dol- cents, and so increas-
lars on this work. ing with the increas-
The harbor is 3, 940 Fig. 9. Fig. 1. ed distance to the 
f e e  t long. 263 feet 
wide, and 14'5 feet deep at low water. Coal yards and 
storage he uses are provided, and the present arrange­
ments permit of tl: e simultaneous unloading from fif­
teen ships. A special electric light plant and special 
water works have been constructed for this harbor. 
The government ex.pects that these improvements will 
greatly assist German fishermen, says Uhland's Woch· 
enschrift, in their struggle with foreign competitors. 

• • • • • 
THE PULPIT OF THE CATHEDRAL OF TREVES. 

Of all the countless thousands of tourists who rush 
up and down the Rhine on the steamers, probably not 
one per cent ever visit the old city of Tr�ves, or Trier, 
as it is called in Germany, though it is one of the most 
interesting places in the empire. Tr�ves is situated on 
the right bank of the Moselle, and can be reached from 
Coblence by rail or by the river Moselle. A tribe of 
Belgic Gauls who occupied 
the territory were con­
quered by Cresar, in B. C. 
56. In the reign of Dioc1e­
tian, Tr�ves became the 
capital of Belgica Prima, 
and during the fourth cen­
tury it was fl'equently the 
residence of the Roman em­
perors. After the introduc­
tion of Christianity, the old 
Roman city became the 
residence of bishops, arch­
bishops, and electors, until 
Clemens Wenceslaus, the 
last elector, transferred his 
residence to Coblence, in 
1786, and in 1815 it was 
ceded to Prussia. 

The city is picturesquely 
situated in a rich plain sur­
rounded by viheclad hills 
and wooded heights. Sev­
eral of the Roman struc­
tures still remain in very 
fait· preservation. The prin­
cipal monuments are the 
Porta Nigra (a fortified city 
gate), the brick basilica, the 
Roman palace, the amphi­
theater, Roman baths, and 
the Igel monument, one of 
the llI<)st interesting Roman 
J'elics north of the Alps. 
E ven the cathedral itself 
derives from .the Romans. 
It is one of the oldest 
churches in Germany, the 
n u c l e u s  consisting of a 
q u a  d r a n  g u l  a l' basilica 
erected by the E m p e r  0 r 
Valentinian I (364-375) for 
commercial purposes and 
the administration of jus­
tice. The church, which was 
made out of the basilica was 
partially destl"Oyed by the 
Franks, but was restored in 
the original style sOllle time 
about 550. It was again 
devastated by the N 0 1' ­
mans and was restored �nd 
increased in size about 1025. 
The vR 'l lting of the nave 
and aisles dates from the 
thirteenth century. The 
interior contains several 
monuments worthy of note, 
and in the high altar is the 
" Holy Coat " w i t h o u t  

i s  approached b y  an imposing staircase whose entrance 
is masked by a doorway. This doorway is heavily over­
laid with ornament, though, fortunately, of a good 
period. The armorial bearings are effectively intro­
duced. The pulpit proper rests on an octagonal 
column, the facets of the column having small engaged 
statues. The reliefs on the pulpit are quite high and 
are well up to the best German work of the period, 
though they are hardly as pure as the Italian work of 
the period whiilh had preceded it. A carved canopy 
completes what is perhaps one ,of the finest pulpits 
north of the Alps. For our engraving we are indebted 
to t,he Bllttter fUr Architektur und Kunsthandwerk. 

• I • • • 
Our MaUll I II the Ea.rly Days. 

" In Washington's first term an effort was made to 
speed the mails--to move them at the rate of one 

PULPIT OF THE CATHEDRAL OF TREVES. 

maximum, twenty­
five cents for distances over four hundred and fifty miles. 
Stamps were not in use in those days, nor was the sender 
of a letter required to pay the postage in advance. The 
postage, six cents or twenty-five cents, as the case 
might be, was written by the postmaster on the letter, 
and if the sender paid the postage the word ' paid ' was 
added ; if he did not, the postage was collected of the 
person to whom the letter was addressed. These rates 
soon yielded a surplus over the cost of the service, 
spite of the franking privilege which the law gave to  
congressmen and the heads of  departments. . . .  'l'he 
demand of the newspapers and periodicals of every 
class for cheap postage, seconded by their subscribers, 
has led to a reduction of rates greatly below the actual 
cost to the government. In his report for 18\>2 the 
Postmaster-General, after stating that the present 
letter rates pay twice the cost of the letter mail, says 

that the book and news­
paper mail is carried at a 
loss of six cents a pound. 
In recent years the Post 
Office D e  p a r  t III e n t has 
been characterized by a 
very progressive spirit, and 
it is now rendering, not a 
perfect service, but a high 
class service. No other 
department has more near­
ly kept pace with the mar­
velous development of our 
country. "-Ex-P r e  8 i d ent 
Harrison, " This Country 
of Ours, " in Ladies' Home 
Journal. 

• • •  
Arre.t o f  A .... l m l J a tion .  

Mr. A .  J .  Ewart has car­
ried out a series of experi­
ments on the power of ar­
r e s  t i n  g assimilation in 
green plants exercised by 
certain agencies : Dry and 
moist heat, cold, desicca­
tion, partial asphyxiation, 
etherization ; t r e a  t ment 
with acids, alkalies and 
antipyrine ; accumulation 
of the carbohydrate pro­
ducts of assimi lation ; im­
mersion in very stl"Ong plas­
molytic solutions, prolong­
ed insolation, etc. He finds, 
says the Journal Linnean 
Society, that if the  cell re­
mains living the induced 
inability to assimilate is 
only temporary ; the cell 
continuing to respire dur­
ing the whole time of ar­
rest. 

In the great majority 
of cases no visible change 
in the chlorophyl is asso­
ciated with an arrest of as­
similation. Cells in which 
the green color of the 
chlorophyl is quite mask­
ed by the presence of a 
browll or reddish brown 
pigmeht may exhi bit a 
distinct power of assimila­
tion. In certain cases iso­
lated chlorophyl bodies 
may continue to assimilate 
for a short time after re­
moval from the cell to 
which they belong. 
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Science N otea. 

Sir Benjamin Ward Richardson, M. D. , F. R.S. ,  died 
on November 21, aged sixty-eight years. An extended 
biographical notice, with portrait, will be found in the 
SUPPLEMENT, 1092. He had made important investiga­
tions on the effects of anresthetics, having discovered the 
use of ether spray for the abolition of pain in local sur­
gical operations. He was the author of many articles 
and books treating especially of the subjects of public 
health and social reform. Many of these articles were 
printed in the SUPPLEMENT. 

Some idea of the enormous trade in musical instru­
ments may be gained when it is stated that a single 
firm, Messrs. Lyon & Healy, has just completed their 
one hundred thousandth guitar. The time was when 
nearly all of our musical instruments were imported, 
but now, thanks to improved methods of manufacture, 
artists do not have to go abroad for their instruments, 
and, in fact, American mUSical instruments are beginning 
to be known as the standard the world over. They are 
more durable and more highly finished than foreign 
goods-the result largely of special American machin-
ery. 

• • • 
The I n fl u ence of IUou ntai n  A i r. 

It is a matter of no small interest to that large num­
ber of poitrinaires who annually betake themselves to 
the mountains for the winter months to ascertain how 
the benefit is bronght about which they undoubtedly 
receive. By many the mechanism of the Alpine cure 
has been a mere matter of physics, says the London 
Hospital. Recognizing that phthisis is chiefly prone to 
occur among those who from their mode of life do not 
thoroughly expand their lungs, and that in the rarer 
atmosphere of high altitudes a much more complete 
expansion of the lungs is necessary, to obtain the sallle 
quantity of oxygen, than would be required in the 
denser air of the plains, the benefit of residence in the 
mountains has been attributed to a constant uncon­
scious effort to expand the lung more fully, and to the 
consequent greater interchange of air in its recesses. 
Certainly the marked enlargement of the capacity of 
the chest which is often found after a few months' resi­
dence in the high Alps, and the tendency to the devel­
opment of compensatory emphysema around the 
diseased and contracting portions of the lungs, tend to 
show that this theory is correct so far as it goes. But 
all who go into the Alps feel that there is something 
more than this in mountain air, and it has recently 
been shown that not only do the chest muscles adapt 
themselves to the new conditions, but that the blood 
itself becomes altered in response to the lessened amount 
of the more rarefied oxygen which each blood corpus­
cle can carry. 

The effect of this process of adaptation is that the red 
corpuscles multiply considerably while, according to 
some, the hemoglobin is also increased. In any case, 
the oxygen carrying capacity of the blood is increased. 
This accords fully with the well known effect of moun­
tain air in the treatment of anemia, and also with the 
feeling of well being felt by visitors to high altitudes. 
It does not do, however, to dissect a climate too much, 
or to attribute to one or two factors what really is due 
to the concurrence of many influences, and it seems pro· 
bable that mountain air depen ds for its efficacy on 
many conditions besides its lessened density, such, for 
example, as its purity, its dryness, and its comparatively 
low temperature, combined with the intense solar ra­
diation common at high altitudes. That these are the 
really important conditions, and that lowered barome­
tric pressure is not everything, is shown by the fact 
that to get the full benefit of the mountains people 
must get out of doors, whereas the lessened density of 
the air should affect those indoors just as much as those 
outside. Nevertheless we are quite prepared to beiteve 
that the compensatory blood changes produced by resi­
dence in the mountains are important elements in the 
.. mountain cure. " 

" itutifi, �mtri,a •• 
ABSOLUTELY PURE ALCOHOL FROIl ACETYLENE 

GAS. 

Acetylene, already 80 much spoken and written of as 
an illuminant, threatens to introduce itself in the con­
fection of liquors. This use of it may, at first, appear 
but little appetizing, when its disagreeable odor is con­
sidered, but we hasten to say that care is taken to 
transform it into alcohol, for it is a gas which contains 
the principal elements of that precious liquid ; there 
remains but to add what is lacking-oxygen. 

Alcohol is, in effect, a compound of carbon, hydrogen 
and oxygen ; acetylene possesses already the first two 
elements. We will now give it the third and increase to 
completion the dose of hydrogen, which was a trifle too 
small in quantity to bring acetylene quite up to the 
alcohol stage. 

Here is the arrangement, which, although but a labo­
ratory experimental apparatus, is easily made indus­
trial, should a plant based upon this process be estab­
lished. 

In a flask, F (Fig. 1), calcium carbide and metallic 
zinc are placed : knowing that zinc, when attacked by 
water acidulated with sulphuric acid, gives hydrogen 
gas in the presence of water, we see here that the cal­
cium carbide freely evolves acetylene gas. In the flask, 
E, put, then, water and a little sulphuric acid and con­
nect this flask with the first by a flexible tube, so that, 
when E is elevated or lowered, we may introduce or 
withdraw, at will, liquid in the flask, F, according to 
the need of the production. 

The acetylene and the hydrogen, developing at the 
same time, do not fail to seize the opportunity for com­
bining. In the nascent state bodies always have a 
greater affinity for each other than at a later stage. 

It is of this marriage, then, that the ethylene is born, 
which, being now disengaged, goes over into the glass 
worm, p, where it comes in contact with concentrated 
sulphuric acid heated t.o SOo (Centigrade), which is 
slowly poured into a funnel, A ;  it is here that it gets 
its oxygen. It now forms a new body, which is ethyl­
sulphuric add. This is collected in the flask, D, and is 
brought to ebullition. Here it is decomposed into sul-

APPARATUS FOR IlAKING ALCOHOL BY DANS OF 

ACETYLENE GAS. 

F. Flask containing calcium carbide and scrap zinc. E. Water acidnlated 
with sulphuric acid. A P. Glass worm In which hot sulphurlc acid 
circulates. D. Flask to collect and distill ethyl sulphuric acid. R B. 
Worm for condensing vapors of alcohol. M. Flask for the pnre alcohol, 
condensed. H C. Liebig condenser. 

phuric acid, which remains, and may be used again, 
and int.o alcohol, which evaporates but is collected and 
condensed by means of tube, R, connecting with worm, 
B, surrounded by a current of cold water circulating 
from H to C. 

In M is collected an alcohol absolutely pure,* which 
industrially produced would not cost more than 20 
centimes (4 cents) per liter. It contains none of those 
essences which are always present in the vegetable 
alcohol, and which render them dangerous for con­
sumption. 

It is not a little curious that alcohol furnished in 
large quantity by the vegetable kingdom is now going 
to be given us by the mineral world, and at a ridicu­
lously low price, It would seem that in combating 
alcoholism we are going against the laws of nature. 

e ' . ' • After all, we had best conclude that if Dame Nature 
N e w  Dock s  at Gibraltar. thus places alcohol in profusion within our reach, it is 

Under date of August 31, 1896, Consul Sprague, in not to take the place of water as a beverage.-From 
his annual report, refers as follows to the building of Le Monde Moderne. Translated by J. Colton Lynes, 
new naval docks in Gibraltar : Ph. D.,  ex-president Georgia Agricultural College, etc. 

The continued increase of t.he British navy in bat- • • • , • 
tleships and cruisers of formidable dimensions is urg- Chan�ea In the Pupi l In the Inaane. 

ing upon the government the necessity of establishing, At the recent meeting of German alienists at Heidel-
without further delay, increased docking facilities for berg, Dr. Soemerling contributed an important paper 
their new specimens of naval warfare, not only at home, on this subject. He attaches little importance to a dif­
but in the colonies. Gibraltar has been one of the coal- ference in the size of the pupils of the eye, as they are 
ing stations which has already received the earnest at- - ----------- -=------=-�---=-­

tent ion of the Admiralty, owin g to its . deficiency in * The chemistry of the process Is not given In the original ; It Is. how-
ever, very simple. In ftask F we have 

dock and other accommodations for the refitting of war Zn + H. so. = Zn so. + H • .  
ships, besides securing protection from outward attack Zinc � sulphuric acid = zinc sn'phate + hydrogen. 
for the large stock of coal that has to be kept on hand. Ca c. + 2 H.O = Ca (OH). + C. H •. 
The construction of these formidable works has alrelWY Calcium carbide + wrter = slaked lime + acetylene 

cOllllllenced, with the employment of about 4,000 work-
lIlen of all classes, who are daily kept hard at work, 
under the special charge of superintendents sent out 
from England by the Admiralty authorities, who control 
everything connected with this important undertak­
ing, which is likely to consume at least five years for 
its cOlllpletion and a.n outlar of several millions of 
pounds sterling. 

At the Instant of the above reaction this Is formed 
C. H. + H. = C. H •. 
Acetylene + hydrogen = ethylene. 

And in tube and worm, A P, we have 
C. H. + H. SO. (hot) = c. :. } SO .. 

Ethylene + sulphuric acid = ethylsulphurlc acid. 
Which, being boiled in D, decomposes thus : 

C. :. } SO. + H.O + heat = C. H.,  OH + H. 80 •• 
Etbyieulpburic acid t wllter t bel\� ::;; "'�I\ol t eqll'buri<; I\<;\t\. 

not uncommonly unequal in those who are in perfect 
health. The loss of reaction to light, on the other 
hand, he r�gards as of the utmost importance and sig­
nificance, and of all conditions of the pupil in the in­
sane it is the most frequent and the most important. In 
3,010 cases of progressive paralysis it was found to be 
present in 68 per cent, and it forms an early symptom 
in this dfi;�ase, and may exist as an isolated one for so 
long as ten years without having other symptoms add­
ed to it. It is nearly always bilateral, although the 
two pupils are not always equally affected and the 
shape of the pupil may be round, oval, or irregular. 
The sudden and quick dilatation of the pupils is some· 
times present in general paralysis, but this occurs also 
in the healthy, and is probably without much signifi­
cance. Hippus is rare in paralysis. Except in general 
paralysis, the loss of light reflex in the pupil is uncom­
mon. Among 9, 160 insane this symptom was present 
in 1,639 cases, and of these 1,524, or 92 per cent, were 
cases of general paralysis. In syphilis, also, this con­
dition of the pupil is sometimes found without evidence 
of any ' other morbid condition. Its occurrence after 
injuries to the head alone is very doubtful, and it 
probably does not occur in simple and uncomplicated 
hysteria. , In shurt, he regards the loss of light reflex 
ItS a symptom of weighty import and grave significance. 
If it is not a precursor of tabes dorsalis or general 
paralysis; it at least indica1!es a profound disturbance of 
the nervous sys�em, and it may be present long before 
any other morbid phenomenon manifests itself. A few 
other unimportant variations in the pupil in connec­
tion with epileptic and other attacks are referred to, 
and, in conclusion, the question is raised as to the posi­
tion of the central mechanism on which the pupillary 
reaction to light depends. No definite group of cells can 
as yet be indicated as t he center for this reflex. -J�ancet. 

.. . . .  -
A rtificial a nd Natural Petroleum. 

M. Francis Laur, in a communication to the Echo 
des Mines, says the American Gas Light Journal, calls 
attention to the unexpected discovery of the artificial 
production of petroleum, which, he says, starts a new 
question of great interest to scientists, as to whether 
petroleum is an ancient deposit in the earth's surface 
or is being reproduced to-day in the lower series of 
measures. Those who consider that the production of 
petroleum is contemporaneous are, says M. Laur, un­
able to account for the method of its formation, and 
have to be content with the mere hypothesis of certain 
obscure reactions which took place in the bowels of the 
earth. Now, however, it is only neadful to invoke the 
pt-esence of the metallic carbides which .exist in the cen­
tral nucleus and which can be reached by the water 
which is sucked in through the earth's crust, so that 
it is rational to suppose that firedamp, acetylene, pe­
troleum, tar, and inflammable gases of all kinds may 
be produced and infinitely modified by the difference of 
pressure and temperature. Arguing from this point, 
M. Laur suggests that Lake Baku must, if this is the 
case, be the outward and visible sign of a natural pro­
duction of hydrocarbides, while the Caspian Sea, whose 
issue has not so far been determined, but whose 
boundary does not grow less, may be regarded as a na­
tural means of feeding the important internal labora­
tory where the petroleum is produced. 

. I .  I .  
Skilled WorkDlen Choose the Scientific ,i.Dlerlcan. 

One of the largest and most influential manufacturing 
concerns in the Western States, the W. F. & John 
Barnes Uo. , of Rockford, 111. , has been in the habit for 
several years of making a Christmas present of a year's 
SUbscription for the SCIENTIFIC AMERICAN to those of 
its workmen who wished to take the paper. This year 
twenty-one copies were thus subscribed for. In order to 
ascertain the comparative popularity of our journal 
among its employes, we wrote the firm as follows : "We 
would like to know whether the SCIENTIFIC AMERICAN 

is the only publication to which you subscribe for your 
most progressive workmen, and whether you give the 
men their choice of publications. We make this in­
quiry as we are a little curious to know as to the popu­
larity of the SCIENTIFIC AMERICAN among your work­
men." 

To this we received the following reply : " In answer 
to your inquiry we beg to say that the SCIENTIFIC 
AMERICAN is the only publication for which we send 
subscriptions for our men. We would, of course, be 
perfectly willing to send subscriptions for other papers 
or magazines if they desired, but they do not seem to 
make any inquiry for anything but the SCIENTIFIC 
AMERICAN. " -------. __ 'H.�. �.�----------

Elnll DI1 Bols-Reymond. 

Prof. Emil Du Bois-Reymond, the distinguished phy­
siologist, died in Berlin on Saturday, December 26. He 
was born in Berlin in 1818. He began studying the­
ology, but abandoned this for natural science. After a 
sojourn at Bonn he returned to Berlin, and studied anat­
omy and physiology under Jean Muller, and on his ad­
vice undertook his researches in animal electricity, on 
which subject he published several works. In 1868 he 
replaced his master as professor of physiology at the 
University of Berlin, and was named, in 1867, perpe. 
tu� sl}Creta.ry of tQe 13erUn A.�emy of SQiences. 
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HOISTING ENGINES FOR THE ANACONDA lIINE. 
The accompanying illustration depicts a front view 

of one of a pair of hoisting engines recently built by 
the Union Iron Works, of San Francisco, and now 
being erected on the " Never Sweat " shaft of the Ana­
conda Mine, of Butte, Montana. Its mate is also being 
erected at the same time on the Montain Con. shaft be­
longing to the same company. 

The work of these engines will consist in raising 
four deck cages, each loaded with one ton of ore, at 
the rate of about 3.000 feet per minute. The total 
load, including rope, cages, cars and ore, is about 26,000 
pounds. 

These mammoth pieces of machinery are named the 
" Modoc " and " Aztec, " and are the largest of their 
kind ever built on the Pacific coast. Each consists of 
one left hand and one right hand compound beam en­
gine, connected with t.he reel shaft by disk cranks, the 
crank pins being set at right angles. 'rhe cylinders are 
vertical and inverted. There is one high pressure 26 
inches in diameter and one 
low pressure 46 inches in 
diameter for each engine, 
making four cylinders for 
each machine. The pis­
tons are connected with 
the opposite end of the 
b e  a m s by piston rods, 
crosshead and reach rods 
or links. At the top, or 
king post, of each beam 
one of the main connecting 
rods takes hold, while the 
opposite end of the rod is 
attached to the crank pin, 
which at all times will give 
a positive stroke of 72 
inches to the pistons. 

The high pressure cylin­
der is located in front of 
the low pressure cylinder, 
with a reheater between 
them. Both are s t e a  m 
jacketed. The condenser 
water will be automatically 
carried off from the jackets 
by steam traps discharging 
into feed tauks or condens­
ers. The cutoff valve gear 
mechanism on the low 
pressure cylinders is ad­
justable by a hand lever 
or governor, as desired, 
while the cutoff valve gear 
mechanism of the high 
pressure cylinder is con­
trolled by a governor and 
by a hand lever on a work­
ing platform. The cylind­
ers of each engine are sup­
ported by a cast iron frame, 
consisting of four vertical 
and four diagonal columns 
resting on a heavy bed 
plate and securely bolted 
to it. They are handsomely 
covered with teak wood 
lagging, with highly finish­
ed metal covers at the top 
end. 

J t itufific �mtticau. 
provided with a n  ingenious arrangement for indicating Railroad Pro/i:reu. 
the po!!ition of the cages in the shafts and the speed at Probably few people at the present time can realize 
which they are moving. To the end of the rope on what a quaint and curious line the Liverpool and Man­
each reel will be secured a four deck cage, which, when chester Railway was in its early days, or how totally 
loaded and in full motion, will travel at a velocity of different were all its appointments from those to which 
forty feet a second, or nearly half a mile a minute. A we are now accustomed, says the Rail way World. Yet 
governor, fitted to each pair of engines, entirely con- travelers were vastly pleased with it, and thought that 
trois them, giving a uniform speed to the cages, and to pay five or six shillings to go thirty miles in an hour 
regulating the valve gear tripping mechanism, so as to and a half was the perfection of cheapness and speed. 
cut off at the most desirable portion of the stroke. By They went into ecstasies about the delight of jingling 
this means an economical distribution of the steam is along over a jarring stone block road, in compartments 
secured in the cylinders and saving is made in the fuel about as commodious as our London four wheeled cabs 
consumed. ' or in semi·open chars-a-banc, where they became blind-

One main, central winding stairway leads to the up- ed with sparks and ran considerable risk of being set on 
per gallery, or operator's platform, and there are nu- fire. Every time the train stopped the passengers were 
merous smaller platforms winding their way around bumped against each other, screw couplings being un­
those parts of the engine requiring constant attention ' known till 1835 ; but they seem to have borne it all 
or adjustment. The platforms are provided with brass- complacently. The first class vehicles were painted 
capped iron stanchions and with brass hand railings, yellow, and bore such naIlles as Queen Adelaide, Mar­
neatly designed and highly polished. Only brass pip· quis of Stafford, Treasurer, .and Despatch. Being usu­

ally eighteen feet long, 
upon a base of only six 
feet, they pitched up and 
down considerably as they 
ran. To the second class 
coaches there were light 
roofs or awnings, but often 
no sides and no doors ; the 
color of these airy convey­
ances was blue or pink. 
About two and a half tons 
was the average weight of 
all the coaches, some more, 
some less, but all were 
constructed in the lightest 
and weakest manner, by 
builders who had by no 
means grasped the differ­
ence in working conditions 
between road and rail trac­
tion. The guard sat on the 
roof of the last coach, or 
of one fitted with a brake, 
and was exposed , to rain 
and snow, heat and cold, 
dust and sparks, in a bar­
barous manner. This IlIode 
of treating a man so import­
ant to the safety of the train 
was usual on most lines in 
this country till nearly 1850, 
and was but one of the 
many ways in which the 
early railway men copied 
the stage coach system 
without considering how 
essentially different it was. 
The first class were " in­
s i d  e ' , passengers. The 
second were " outside," who 
must expect a taste of bad 
weather. The third were 
inconsiderable " stage wa­
gon " people, who were 
contemptuously hitched on 
anyhow. Even as late as 
the seventies might be 
seen an inscription over 
the gateway of an import­
ant London terminus: " En­
trance for horses, dogs, and 
third-class passengers." 

... . .  � 
Paper CJo'hin�. 

The main valves of each 
engine are of the Corliss 
type, and are worked by a 
wrist plate, which derives 
its motion from an eccen­
tric on the reel shaft and 
a crank on the beam pin. 
The motion is a modifica­
t i o n  of the Walseheart 
valve gear. The reversing 
gear is operated by a separ­
ate engine and a hydraulic 
controlling cylinder. The 

COMPOUND HOISTING ENGINES FOR THE ANACONDA MINE-·-HIGH PRESStJRE CYLINDERS 26 INCHES 
DIAMETER ; LOW PRESSURE CYLINDERS 46 INCHES DIAMETER ; STROKE 72 INCHES. 

The Japanese have for a 
long time been making 
undErclothing of their fine­
ly cri8ped or grained paper 
after the sheets have been 
pasted together at the 
edges so as to form large 
pieces. After the paper 
has been cut to a pat­

beam center bearings are cast in and form part of 
the main sole plates. The same is also t.rue of the 
main bearings for the crank shaft. All are substan­
tially fitted, and provision is made for adjustment in 
case of the wearing away of the moving parts: On 
each crank shaft there will be two reels, each of the 
capacity of about a mile of flat wire rope. They will 
be operated independently, or in balance, as may be 
desired. Each reel ;will be provided with a patent fric­
tion band clutch applied by an entirely separate en­
gine, and hydraulic controlling cylinders. The reel 
brakes are of the Post pattern, with beams of heavy 
cast iron securely braced with steel rods, bound together 
at the top and bottom, each operated by a special en­
gine and also controlled by hydraulic cylinders. The 
auxiliary engines for working the reel brakes, reel 
clutches, reversing gear and disk brakes are operated 
by hand levers, all conveniently grouped on the opera­
tor's platform, which is located between the engines 
�� forms part of the main entPue �an�ry, Eacb reel is 

ing is used around the engines and brass drip pans are 
placed to catch the waste oil from the journals. 

To work one pair of these engines in all of their re­
quirements, the operator has one foot and seven hand 
levers to handle, while in front of him are located the 
two indicators, which will require his constant atten­
tion while the machinery is in Illotion. 

Each pair of hoisting engines has seven separate sub­
ordinate engines, and each pair weighs about 400 tons. 

.. . . t .  
PROF. J. H. HART, of the Royal Botanical Gardens. 

reports the flowering of the bamboo this year at Trini­
dad, says the Popular SCIence News. He ascribes this 
rare occurrence to the thinning out of the clump last 
November, when a number of the stems were cut to 
provide fencing for the race course. In his twenty 
years of residence III the West Indies Prof. Hart has 
observed the flowering of the bamboo on two previous 
occasions onlr-in Jamaica in 1885 and in Trinidad in 
1887. 

• 

tern, the different parts are sewed together and hem­
med, and the places where the buttonholes are to 
be formed are strengthened with calico or linen. The 
stuff is very strong and at the same time very flexible. 
After a garment has been worn a few hours, it will in­
terfere with the transpiration of the body no more than 
do garments made of fabric. 

According to the Moniteur de la Papeterie Francaise, 
this paper weighs about ninety graIns to the square 
foot. It has been submitted to tests that gave a break­
age length of fifteen feet in the direction of the paper 
lines and seven feet in that of the wire marks, with an 
elongation of 9 '7  per cent in the first case and of 7 '9 in 
the second. The stuff is not sized, nor is it imperme­
able. Before exposing himself to the rain, the Japanese 
takes shelter under his large waterproof umbrella. 
However, even after it has become wet, the paper is dif­
ficult to tear. When an endeavor is made to tear it by 
hand, it presents almost as much resistance as t4� thlu 
skill used for makin� �lov�. 
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28 J t ttuttftt  �mtrttJu. 
RECENTLY PATENTED INVENTIONS, 

En:lneerln:. 

PROPELLING VESSEI.S.- Conrad Odi­
net, New York City_ AccordIng to this iinprovement 
the bottom of the hull is made with a ceIItral lengthwise 
honsing, divided from bow to stem by the kecl so as to 
form two lengthwise channels, in which are gates ope­
rated from the interor of the hull, shafts carrying pro­
pellers being also jouma1ed in and extending the It"ngtb 
of the channels, and these shafts being geared with ver­
tical shafts operated hy a motor within the veasel. With 
this construction the v_I may be turned as on a pivot, 
the propellers being capable of acting substantially as a 
rudder, lind the plan Is designed to give Increased speed 
with a moderate expenditure of power. To adopt this 
Improvement no clIanges are nec8SBary in the present 
metbod of hull constroction, except to provide for the 
longitudinal housing on tbe bottom of the hull_ 

EXCAVATOR.-Francis M. Ph illips and 
EU&:ene Stebinger, Portland, Oregon. This is a machine 
in which provision Is mad ' for breaking the earth by a 
plow, when it is con1ncted by scrapers to pocket wheels 
and delivered to a basiu, being taken from the basin by 
an elevator and carried to a conveyer, from whence it Is 
delivered at one side of the machine into any suitable 
receptacle. The machine may also be used as a scraper, 
dltcher, or wagon loader, and with sligbt modillcstions 
may be nsed for cleaning streets or roads. 

R a i l wa y  ,A.ppllance •• 
CAR BRAKE. -Benjamin F. Jackson. 

Sutton, West Va. This brake comprises transverse brake 
bars carrying shoes, the bars having springs holding 
them normally in engagement with the wheels, and con­
nected rods being adapted, when moved in opposite 
directions, to throw oft the brakes and place the springs 
nnder tension. The rods are operated by a lever m�­
chanlsm to hold the brake shoes out of engagement when 
the car is in motion. The entire apparatus is strong, 
simple and inexpeDllive, and adapted to quickly stop a 
car withont pnttlng too mnch strain on the mnnlng gear 
or on the brake ittoeJf_ 

. 

BRAKE SHOE. -Alva A. Li nd ley, Osk­
alOOll&, Iowa. This ls a shoe designed to be held pei1ectly 
rigid to the Jnoake head, preventing a tilting of the shoe 
and nneven wear of Its bearing face. It has a tsperlnll: 
extension from the central portiun of lIB forward face 
adapted to Ilt a tapering Blot formed in the head, in 
which it is held by a locking pin, and should the shoe 
work loose from the head, It will drop ontslde the path of 
the wheelli. 

GARMENT. -Otte Van Oostrum , Port­
land, Oregon. 'fhis invention Is applicable to vests, 
tronsers, jackets, etc., providing means whereby the 
nsual open portion will be held closed in an e1II.clent 
manner and present a neater appearance than when 
fastened in the nsnal way. An Inner Ilap Is secured 
along one of the edge portions, the Ilitter being made to 
abut, and the Ilap extends under the opposing edge, on 
the under surface of which are fasteners, to which are 
attached fasteners on tbe Ilap. An operating cord Is 
connected with one 01 the series of fasteners lor simul­
taneously releasing them. 

GARMENT FASTENERs. -The above in­
ventor has likewise obtained three different patents on 
garment fasteners, to be secured to wearing apparel, In­
cluding gloves, corsets, shoes, suspenders, etc., and ar­
ranged to be released Bimultsneouely by means of a cord 
or chain connected to certain parts of the fasteners. In 
these fasteners a member bas a slotted top plate and Is 
provided with a series of locking pieces adapted for 
engagement with a stud, one of the locking pieces bemg 
reversed to engage and disengage the stud, which has a 
head projecting beyond the shank and a socket member 
having a keyhole Olillce with a spring acted follower at 
Its larger end, the stud being movable into the niu-rowed 
portion of the orillce, and the follower exerting a pres­
sure toward such portion. Another provision Is for a 
button member comprising a plate having an orltlce, and 
a second spring acted plate radially slitted and carrying 
a stud adapted to be projected through the orillce of the 
Ilrst plate, an arrangement according to which there will 
be little or no· proj�ction of the parts at . the Inside of the 
garment, thereby Insuring a better set. 

BATTER �fIXER. -Stephen H. Coom bs, 
Helena, Mont. This is a device provided with beaters 

ELECTRIC SIGNAL DEVICE. - Geor�e which operate rapidly In opposite directions, with both 
F. and F. K. Singer, Steubenville, Ohio. This Invention a vertical and lateral throw, thus thoronghly and quickly 
provides for a battery, and IlL alarm at each end of the whipping cream, beating eggs and stirring batter, etc. 
train, the hatteries and signals . being In circuit wires It comprises a frame having parallel legs, on which guide 
conpled by two casings in wblch are novel contact de- blocks are adjustably monnted, whIle the beaters have 
vices, and the couplings being drawn apart should one side members movable through guide eyes on the blocks, 
car be separated from another, thns sonndlng a signal the beaters being operated by rotating gearing and being 
on the engine and on one or more cars. It Is designed adjostable for a greater or leBS throw, according to the 
for nse also on paBSenger trains as a signal to the engl- character of the material operated upon. 
neer and a return signal to the conductor, or vice vel'BB, SHAVING MUG. - Bernard G. Savage 
where �e train may be s!"pped at Ilag �tati�ns, doing and Albert C. L. Loughran, VIctor, Col . This mug lias 
away WIth the need of usmg the whistle m VIllages, and a mirror detachably connected with its bottom and form­
may also be employed to give an alarm � the engineer . Ing the permanent hase of the mug, and thll coVer is 
should a car door or brake � be hangmg, or sho�ld adapted to be screwed on and Ilt clOll�ly to the

· 
top. In 

there be .other �eran�ment hable !" endan�r �e tram. tbe center of the cover is a threaded opening, which re­
The eqUIpment IS designed to be mexpenslVe, IS useful ceives the threaded ferrule of the brush handle · the 
on freight � we!1 as .passenger trains, and Is arranged to brush portion extending down into the mug. The 

'
ban­

facilitate tram slgnahng In every wily. dle also has a recess for the accommodation of a stick 
RAILROAD SCREW JACK. - A l exand er of cosmetic or like material. The mnu: may be con-

H. Moyes, Ogden, Utah. This invention relates to a veniently and. safely packed. 
formerly patented Invention of the same inventor, and BOTTLE STOPPER.-Henry Friedman,· 
provides a jack more especially adapted for jacking up New York City, and Herman M. Koelbel, Brooklyn, N. 
cars, engines, journal boxes, etc. It has an interiorly Y. This stopper bas a casing with the lower portion in­
screw-threaded casing with exterior annular teeth, a post temally threaded and slotted semispherlcal upper end, 
operating in the casing and a sleeve loosely embracing It, wrule a ball valve with a centrai bore has a discllarge 
but having at Its upper portion an internal tooth engag- pipe extending out throngh the slot of the casing and 
ing the annular teeth, while an arm projecting from the serving as a handle for.manipulating the valve. A stop­
sleeve is adapted to engage the wheel rim to hold the per proper is provided with a ceutral pipe and · screws 
wheel down to the rail while jacking up the jouma1. Into the casing, with its upper end in contact with the 

JII.Iecll anlcal . 
valve and forming a seat therefor. The stopper Is vp;ry 
serviceable on bottles containing IIquida liable to 

PIPE WRENCH. --J uli us Riehard and evaporate. 
A NIMAL TRAP.-l!'erdinand E. Krau th , 

Hebron, North Dakots. This is a self setting trap more 
especially desil!lled for trapping mice, rats, gophers and 
other small animals. It compri8t'll a box with two com­
partments, and a bottom opening between them, a gnard 
at the pBBBRge on one side and. on the other side an L­
shaped tilting trap having a welgbt to return it to its 
normal position, while a swinging gate pivoted near the 
inner end of the trap has at Its front side a leg· sup­
porting the trap and at the opposite side a feed box. 
The gate and bait receptacle are preferably inade of a 
single piece of sheet metal. 

Fredenck Colman, Bisbee, Ariz. This Is a chain wrench 
bavinl!" links adapted to be brought into engagement 
WI9' a pipe, the linb having concaved Inner faces and 

. being so formed that they will Ilt snugly almost 
entirely around the pipe, their continuous and even bear­
Ing preventing the pipe from being crushed while being 
subjected to the force necessary to tum it. The chain 
body of tbe wrench Is provided with a lever by means of 
which the pipe is tightly clamped when the lever is 
moved in one direction, the pipe being released from 
clamping engagement when the lever is moved back· 
ward. The construction of the wrench is such that it 
may be conveniently used where pipes are close to ·  
gether o r  near a wall o r  partition, and the lever may be 
readily disconnected from the other portions of the 
wrench. 

R A TCHET WRENCH. -Ed ward T. Warn , 
Maiden, Montana. Within a hand carried by the handle 
of th is wrench ill a rt'volu ble frame carrying a removable 
sliding jaw, a cog ring revoluble within the frame mesh­
Ing with a pinion, there being means for turning the cog 
ring and moving the frame with the handle. Tbe sev· 
eral parts are readily separable one from the other, and 
the wrench may be quickly changed to operate either to 
the right or left. It may be conveniently used in a very 
small space, as in hoilers, stoves, etc. 

NUT LOcK. -Wi lHam H. Fossett, Wa ls-
enburg, Col. This is a out lock of the ratchet type, and 
is adapted to secure a nut at any desired point on a bolt 
when suitably adju.ted on the threaded body of the bolt. 
Tbe bolt is longitudinally grooved and the nut has a re­
cess in which is a pivoted dog with a toe arranged to en­
gage the groove in the bolt.  a spring normally holding 
the dog In engagement therewitb, and tbe spring and 
dog being moved out of engagement by means of a nail 
or any simple tool. 

H INGE. -Louis Bartelmes, Brooklyn, 
N. Y; This is  a binge particularly adapted for use in 
connection with the box section of couches, serving, In 
addition to controlllng the throw of the cover, to bold 
the cover locked in either open or closed position. It has 
two toggle links, eacb composed of two pivotally con· 
nected members, the adjacent ends of tbe links being 
�Ivoted to each other, and a coiled spring carried by one 
link having Its terminals respectively connected to the 
oater portions of the members of tile Iltlk. 

B I C Y C L E  A TTACHMKNT. - John G. 
McNaughton, Salisbury, N. C. To prevent mnd from 
being thrown by the rear wheel upon the rider and to 
protect the skirts of a lady and prevent them from being 
blown abont by the wind or being caught in the chain or 
wh""l, this inventor has devised a mud guard having 
hinged wings on each side to act as guards and a shield 
fqr the legs, the guard being preferably constmcted In 
the form of an eagle bending over the rear wheel, his 
head pointing rearward and his wings extending out­
wardly on each side. The guard is rigidly mounted on 
the lower side bars and the bra�es which extend from 
tbe bearing of tbe rear wheel to the saddle post. 

POWER TRANSMITTING DEVICE FOR 
BICYCLES, ETc.-Charles F. Dinkle, Carlisle, Pa. This 
device, which is also adaptLod. for u.e on light machinery. 
con.ists principally of a ratchet wbeel secured to the 
shaft or axle, a trllnsmir.ting wheel loosely surrounding 
the ratchet wheel, while 9. series of tootbed wedges held 
in wedge-shaped recesses in the transmitting wheel are 
adapted to engage the ratchet wheel. When the im­
provement is applied to a bicycle It permits the rld�r to 
coast with the feet on the pedals, the latter remaining 
stationary while the drive whrel continues to mn by the 
momentum of the wheel. When the rider again com­
mences to work the pedals their motion is transmitted 
to the drive wheel as usual. 

CARBONATING DEVICE. -John W. Sea­
volt, Lock 53, Md. This is a device for attachment to 
beer kegs, barrels, etc., for automatically discharging 
carbonic acid gas into tbe receptacles as the liquid con­
tents are drawn oft, tbus keeping the remaiuing liqnid 
under pressure and In good condition. A receptacle 
containing carbonic acid gas under pressure has an Inner 
cylinder In which slides a sprlng-preBSed piston, ar­
ranged to IIntomatically establlllh and cut .oft commnnica-

lion between the receptscle and the kell or barrel, an 
operation which is repeated whenever part of tbe con­
tent!! of the keg or barrel is withdrawn. The casing of 
the carbonating device IS adapted to be secured to one of 
the heads of the keg or balorel,  and project into its in­
terior, taking up but little space_ 

SIGHT FOR FIREARMS. - Ch arles G. 
Thunen, Oroville, Cal. This Invention provides sights 
especiBJly designed for close and accurste sighting, while 
not obstmctlng the view of the object aimed at. The 
sight COlUprises two transparent disks, the front one 
having a small opaque spot in the line of sight and the 
rear one having a hole concentric therewith, with its 
edge countersnnk and coated with some opaque sub­
stance. The monnting may be of any of the usnal 
forms, the sights being applicable to any form of monnt­
ing. 

WEIGmNG AND REGISTERING MA­
CHINE.- George A. Hanna and Frank E. Fairman, Whit­
temore, Iowa. This is a machine more especially de­
signed for weighing and registering liqnid., as skimmed 
milk at a creamery, and is arranged to antomatically de­
liver to the milkman the quantity of skimmed milk due 
him, from the milk originally brought to the creamery. 
The scale beam carries a skim milk receptacle hav­
ing lever-controlled Inlet and outlet valves, a trip­
ping device actuated from the scale beam being connected 
with the lever. Special means are provided for resetting 
the tripping device and actuating the lever, setting It 
In position to close the outlet valve and open the inlet 
valve. 

CON FECTIONERY MACHINE. - Simeon 
J. Hicks, Chicago, Ill. This invention is for an Improve­
ment on a formerly . patented invention of the same 
inventor, and provides a machine to rea1ily cut into 
small pieces a drawn and Ilattened piece of candy and 
remove the cut pieces from the knife. The machine has 
horizontally arranged Ilxed knives above which are mov­
able knives, a comb extending BCroSB and having its 
teeth projecting between the Ilxed knives, there being 
means for reCiprocating the comb over the Ilxed knives 
on the return movement of the movalile knives. 

MECHANISM FOR WIRING BASKETS . ­
George B. Thayer and Erskine D. Wheeler, Benton Har­
bor, Mich. For wiIing or stspling fruit and other bill!­
kets or boxes this invention provides a staple driving 
machine, the frame of which forms a bearing for a pair 
of reciprocal rods carrying a rigid croBBhead on which is 
a staple-cllnchlng anvil, a rotatable croBBhead being con­
nected with the rigid crosshead, while a basket fo� has 
sliding bearing on the rotary crosshead. The basket and its 
form are held In position while the staples are inserted 
and clinched by a lever which is rocked by a treadle, 
leaving the banda of the operator rree � .  attend to 
other parts of the work. 

EASEL ATTACHMENT .-George A. Rob­

blne, Slate Hill, N. Y. This Is II coo1'llufent device for 
holding sketches or drawings from which a Ilnished 
picture Is to be made, means being also provided for 
hol<1lng drawing or painting materials. A bar is adjust­
ably mounted on an arm having a clamp for engaging an 
easel, a teleBl;opir bar extending vertically from and ad­
justable with rels.t'on to. the Ilrst bar, wrule a telescopic 
bar is mounted hori,zontally on the vertical bar, there 
being a picture·holding clamp on each ;nember of the 
horizontal bar. 

. 

D R A  W E R  FOR DOCUMENTS, ETC. ­
Thomas G. Knight, Rockville Center, N. Y. In this 
drawer documents and index cards may be held to 
be acooSBible without completely removing them, or 
disturbing the arrangement and pans of the box. Its 
sides are l'Ilt out at the top, and at one side Is a removable 
pivot rod ·adjacent to a cut out portion, while transverse 
receptacles adapted to contain the documenUl have each 
a perforated upper comer opposite its open end, enab­
ling the receptacles to be fnlcrumed ar.d swing upward 
on the rod. Index cards are similarly flllcmmed on the 
rod, and may be readily swung up for e:umination with· 
ont being removed from the drawer. 

INH ALER M AsK. -Alfred Orr and A n ­
drew W. Chapman, Charleston, Mo_ A hood covers the 
head In an airtight manner, according to this improve­
ment. an outer inhaling tube baving an apertured moutb· 
piece extending within the tube, the inhaling tnbe having 
openings for the admiBSion of air to the interior of the 
tube, wbile a second tube of thin and collapsible mate­
rial, as a conductor for expired air, is secured within the 
Ilrst tube and connected with the monthpiece. The ap 
paratuS Is very light and can be folded in small l>nlk, Is 
preferably made of rubber, and, wblle In use, does not 
Interfere with the bands of the operator. It affords per · 
fect protection to the wearer when exposed to infected 
air or pernicious gases. 

JAR CLOSU RE . - Frank H. Pal m er, 
Brooklyn, N. Y. This patent is for an improvement on 
a formerly patented invention of the same Inventfir. 
The jar has an annular shOulder, and In the convex 
outer surface of the cover are grooves at right angles to 
each other in which lie spring bails whose inwardly bent 
ends engage the shoulder of the jar. One bail bas at its 
middle a downward bend to receive the other bail, the 
body portions of the bails lying In the grooves, with 
tbeir upper surfaces !lush with the ullper surface of the 
cover. and a seal is secured to the cover over the bails. 

BOTTLE STOPPER. - A l frt'd L. Be'rnard ­
io, Evansville, Ind. This stopper Is formed of a soft, 
!lat rubber body or disk, bavlng a central vertical open­
ing lined with a rigid tube adapted for the receptlon of 
an extracting tool, the disk being adapted for compres­
sion within a bottle neck and direct engagement with a 
sboulder therein, and an independent protector being 
applied to and secured on the lower side of the disk to 
cover the open end of the tube. The stopper is driven 
into the bottle neck by mecbanical pressure aud then 
performs its function. when forced npward against an 
annular seat by tbe prel!llure of the gas conllned in the 
bottle. The seal may be bodily extracted with great 
ease, and corrosion of metal and leaksge 'are entirely 
prevented. 

BRUSH. -A loys Sch uck, Brooklyn . N. 
Y. To form a brush in which the stock will be Ilrmly 
beld, this inventor employs a cone or fnnnel, the apex of 
which Ie stamped or SpUD down to prQduce a fen"11le ill 

which the handle is Ilxed, the stock being bnndled at 
one end and permeated with cement and then projected 
into the smaller portion of the funnel directly below the 
handle. When the parts are thus arranged the funnel i. 
stamped down. at its larger or lowermost portion to a Ilat 
form, spreading the bristles. 

MOLASSES PITCHER. -Silas P. Brown, 
Canova, ·South Dakota. This is a pitcher for table use. 
freely delivering its contents, but preventing any exterior 
escape of slight drippings, which are returned to tbe 
body of the pitchp.r. The pitcher bas a hinged lid 
adapted to cut oft the !low lrom the lip, benesth which 
is a trough communicating with the interior, while an 
exterior cover receives the other part of the pitcher and 
Is bmged to the same pivot as the lid, the cover having a 
thumb piece projecting between limbs of the lid. 

MEA�S FOR OPERATING FANS, ETC. ­
Alfredo, Antonio D. and Marcos Flores, San Antonio, 
Texas. This invention is for a light and simple ap· 
paratus in which a suitable frame carries a ratchet and 
pawl mechanism to work a rotative gearing operatiug a 
fan, rotate a bottle cleaning brush, or other similar work, 
a spring lever being pivoted to the handle of the frame, 
and the apparatus being driven by pressure of the thumb 
applied intermittently to the lever. 

TOBACCO PIPE. - H e n ry H u nt and 
Henry Hunt, Jr., Wilkesbarre, Pa. This pipe has an 
elongated tubular mouthpiece extending nearly to the 
bowl and inclosing the stem proper, in the top of which 
Is a groove forming a smoke paBBBge, while a groove on 
the under side forms a receptscle for moisture. A ferrule 
frictionally connects the stem and mouthpiece, without 
screw connections, and the mouthpiece is readily re­
moved to facilitate thorough cleaning. 

I NSECT TRAP. -Th om al' R. L. Daugh­
trey and Andrew M. Cowart, Punta Gorda, Fla. For 
roaches, Illes and sinlilar pests, these inventors have de­
vised a trap of semicircular shape, with Ilat sides and 
rounded portion covered by wire netting, having cone­
shaped entrances by which Insects may enter but pre­
venting their escape. The trap has a sliding bottom, 
and when ll11ed may be placed over a lire and the bottom 
removed to destroy the vermin. 

Design •• 
EXERCISING CLUB. -Alfred M. H ey­

drick, South Norwalk, Conn. This club is · in the form 
of a bar having enlarged tapering end portions, of a 
contour similar to that of an Indian club. 

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. 

NEW BOOKS AND PUBLICATIONS, 

BULLETIN 4.4. West Virlri nia Agricul­
t u ral Exp("riment Station, Mo rl'tan ­
town, West Virgi n i a .  PRACTICAL 
ENTOMOLOGY. Insects lDJ urious to 
farm and I'ta.rd en crops. The charac­
ter of th e inju ry. 'rh e  insec t cansi ng 
it. T h e  rem("dy briefl.�· and plai n l V  
stated . A .  D. Hopkins and W .  g. 
Rumsey . Charleston : Moses W. Don · 
nally, P u b lic Printer. A pril, 1896. 
Pp. 325. 

We note the reception from West Virginia Agrlcultura.i 
Experiment Station of this pan1phJet. It gives an indi­
cation of the study of the new entomology and the con· 
version of the old entomology into an every ,; �.y useful 
science. 

INFALLIBLE LOGIC. A visible and auto­

matic system of reasoning. By 
Thomas D. Hawley. Lansinl!. Mich . : 
Robert S m ith Printing Company. 
1896. P p. xx v i ii ,  659. Price $5. 

In this work, we find logic treated from the student 
of geometry standpoint. The author has worked so 
hard and h8II given such elaborate treatnlent to the sub­
ject that we feel io a certain sen,e guilty in not being 
able to give the book an adequate review. The exam­
ples are not only very interesting, but they show that 
the species of geometrical construction termed by tte 
author his reasoning frame has really very practical ap­
plication to the methods ot reasoning and of reaehin/l: 
conclusions. We are convinced tbat the work will repay 
study, and the examples and fallacies make a thorough Iy 
interesting section. The historical notes aru of decided 
value. The notes of the difterent logicians, with extracts 
from typical works, are excellent. An index Is included. 
The conservatism of the author is shown by tbe fact that 
he accepts the view of authorltie. that Aristotle was the 
II.rst scientillc logician. 

L'AMELIORATION DES PORTES DE FER 
·ET DES A UTRES CATARACTES DU 
B AS-DANUBE. Par Bpla de G o n d a  .• 

A vex un plan et 100 i l l ustrationI'. 
Budapest : I rn primerie Orszal'tgyulesi 
Er tes ito. 1896. Pp. iv, 265. 

We bave given considell1ble space in our columns to 
tbe Improvement of the iron gates of the Danube. It 
Is with great pleasure that we note the reception from 
M. Bela de Gonda of hi. work on the subject, profusely 
Illustrated and with full engineering details. It will be 
found a most useful work for civil engineels and its 
views of natural scenery will make it of interest to the 
public at large. 
THE INTERNATIONAL A NNUA L OF AN­

THONY'S PHOTOGRAPHIC BULLETIN. 
Edited hy Frederick J. Harrison. 
New Y ork : E. & H .  T. Anthony & 
Com pan y .  1 897. Pp. 304. Price $1. 

This annnnal appears in its usual excellent letterpre�s 
and contains numerou9 articles and suggestions on the 
details of various branches of photographic work, full of 
value and usefulness to the photoe;rapher. The latter 
half of the book refers more particularly to a description 
of processes and formulas ooarlng on photoengraving, 
proceSB work, etc., with a directory of photographic so­
cieties. In addition to this there are many iIlustratiolUl, 
BOme of which lUIl intereJtlng IIIId instructlve. 

© 1897 SCIENTIFIC AMERICAN, INC.



JANUARY 9, 1 897.]  J t itutif it �Ultritlu. 
The electric light circult causes the trouble. A metallic INDEX circuit will greatly or entirely reduce it. 2. Would there be too much resistance to use transmitters made exactly 
like the receivers? A. No. 3. Would not the motor in tbe SCIENTIFIC AJlERICAN SUPPLEJlENT, No. 6!1, be mnch strengthened by ruling in between each section of coils on the armature With pieces of sheet iron tltting closely to) the core? A. At the expense of considerable additional complication this could be done. It would 
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Screw machines, milling machines, and drill presses. The Garvin Mach. Co . •  Spring & Varick St •.• New York. 
Concrete Houses - cheaper than brick. superior to stone. U Ransome," 757 Monadnock Block, Chicago. 
The celebrated " Hornsby-Akroyd " Patent Safety Qil Engine i. built by the De La Vergne Refrigerating Ma­chIne Company. Foot of East 138th Street. New York. 
The best book for electriClans and beginners In elec­tricity is U Experimental SCience," by Geo. M. Hopkins. By mail. $4. Munn & Co . •  publisher •. 361 Broadway. N. Y. 
lIT Send for new and complete catalogne of ScIentific and other Book. for .ale by Munn &; Co . • 361 Bro .. dway. New York. Free on application. 

HINTS TO CORRESPONDENTS. 
NalDe" a l l d  A d d  " 1'''. must accompany aU letters or no attentlou will be paid tbereto. This is for OUI information and not for publication. 
R e 1' •• r" ,u·e.. to former articles or answers should give date of paper and pa� or number of question. I llq .. i r h' "  not answered ill reasonable time should 

be repeated : correspondents will bear in mind that some answers require not a little research, and, though we endeavor to reply to all eitber by letter or in this department. eacli must take his turn. 
o II I e ,." wisbing to purchase anr article not advertised in our columns will be furnlShed with addresses of houses manufacturing or carrying the same. 
Sped .. 1 ,,' ,'1 1 1 " 11  1 1 I .... l· II11. l i ou on matters of personal rather than general interest cannot be expected witbout remlmeration. 
Sc i e n t i f i c' A IIl t' l' i (" U Il S II " I. l e lil e n t. referred to may be had at the office. Pnce 10 cents each. 
00 .. '.< � referred to promptly supplied on receipt of pnce. 
llll ::':;:k�" o�e�t!i'!d�xamination should be distinctly 

(7072) R. B. D. writp� : 1. Is old lea d 
pipe sutliciently pure for storage battery plates? My hattery will not remain cbarged, aud I presum� that it is because of local actiou on the surface of tbe plates. A. The old lead pipe should work for your battery. Proba­bly there is a short circuit somewhere. either within the cell or between the plate terminals outside. Dampness might be at tbe root of the trouble. 2. In order to seal my storage cell with a permanent cover I tilled the spaces between and around the plates with Fait, filling the cell to within three-eighths inch of the top, and then poured a melted compound of paraffine wax and resin over the salt until the jar was full. When the compound was cool I inserted two tubes into the cell and got rid of the salt by passing a stream of water through the cell. Is it pro­bable that the brine would injure the plates in this opera­tion ? A. This process should do no harm, provided the salt was all washed out. Otherwise the chlorine of tbe salt migbt affect the operatious of forming, charging and discharging, or the bydrochloric acid set free might at­tack the lead and cause undue formation of lead sul­phate. 

(7073) S. A .  says : Please give me a good formula for making white frosting, such as painters use on windows, that will stand a considerable heat. A. Put a piece of putty in muslin, twist the fabric tilZht and tie it iuto thp sbape of a pad; well clean the glass first, and tbeu pat it over. 'l'he putty will exude sutliciel).tly through the muslin to render the stain opaque Let it dry hard and then varnish. If a pattern is required. cut it out in paper as a stencil ; place it so as not to slip and proceed as above. removing the stencil when tlnished. If there should be any objection to the existence of the clear spaces. cover' with slightiy opaque varnish. 
(7074) R. N. writes : 1 I am �()ing to 

build a two sixteeu caudle power light dynamo. Thedy­namo I am nsing as a model is made to give an E. M. F. of 25 volts and a current of 8 ampere. by using 8 ponnds of wire No. 14 for the field cores and IJ.9 pounds No. 18 for the armature. By winding proper sizes of wire on the ar­mature and field cores. any strength of current or poten­tial should be obtsinable within limits. 1. Now, I would like to know how many pounds and what size of wire should be used for the field cores and armature to obtain an E. M. F. of 100 volts and a current of 2 amperes. A. 
A rougb, approximate rule to chauge voltsge is to use wire whose cross sectional arell. is in inyerae propor­tion to the voltage desired. Thus. If No. 14 and No. 18 wire respectively give �5 volts, then apply the proportion cross sectional areas of No. 14 and No. 18 respectively. Cross sectional area of desired wires : : 100: 25. This gives ns No. 20 and 24 wire. 2. Could the wire on the arma­ture and tleld cores be wound in four equal sections and connect these sections either iu series or parallel like the armat.ure of the magueto-electric machiue in " Experi­mental Science." page 48�, to secure a current of differ­ent voltage, say 100. 50, and 25 volts ? A. This could be 
done, but would introduce more complication. 3. Would you advise to �oak the wire in a soluUon of .hellac while winding ? Would smgle covered wire be safe ? A. Use double covered wire and apply shellac to each layer after winding it on. 4. Please state the relative conductivity of aluminum. A. Copper=l. Alumioum=O'56 approxi­mately. 

(7075) G. O. H. write8 : 1. I have a tele­
phoue line of about a quarter of a mile in length, nsing the Bell receivers. Every night, as soon as the arc lights in the streets are turned on, there is a peculiar humming noise heard In the telephone. Part of the way the line 
runs parallel with the arc and incandescent light wires. but not less than 80 or 100 feet from them. What Is the cause of the humming. and how can it be remedied ' A. 

For which Letters Patent of the Fireproof buliding •• con.truction of. P. McCabe 573.476 Fireproof studding. P. M. Bruner . . . . . . . . . . . . . . . . . .  573.839 
United States were Granted Fluid pressur'! brake. H. S. Park . . . . . . . . . . . . . . . . . . .  573.790 

�g���gS'!':'ii'��eio�i�nlnger &; Button . . . . . . . . . . . . .  570.003 

A N D  E A C H  B E A R. I N O  T H A T  D A T E. 

[See note at end of list about cople. of these patentS.] slightly increase the !llliciency. 
(7076) R. G. B. says : Can you suggest Air shiP. E. J .  St. Croix . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573,549 

something that will prevent rust forming on steel surgi. Ala�m. �ee Bicycle alarm. Speed Indicating 
cal instromenta? They are used only occasionally (3 or 4 Amalgamators Storer & Martin.. . . . . .  . . . .  . . . .  . . . . . . .  .834 
times a week) and are in a dry cabinet in a dry ollice. It ±�����lr�Y;rak�e��·p;;tiiileY: : : : : : : : : : : : : : : : : : : : : :  won't do to nickel plate them. A .  1 .  Clean frequently ; ±�I���'o�in�"o."e';.���·fiireiiensibie:iCF:Weicii after using, clean with dry chamois leather and wipe off �::ft' g';;:'''o.���sA�V�s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 573.572 with an oiled rag. 2. For this purpose the Lancet con· Bath tub. lnvalld·s. M. O. Rutrner . . . . . . . . . . . . . . . . . .  573.626 tldently recommends a mixture of equal parts of carbolic Battery- . See Electric battery. 
acid and olive oil, smeared over the surface of the m- Bell. bicycle. D. Kohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.668 

�troments. This plan is much used by medical ollicers in �rJ�'cf!: l 8iYf:.pie: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  tff 
the navy, and is found to preserve tbe polish and bright- �i���I: ����;.�rrs�:�lft.����.�: : : : : : : : : : : : : : :  iff. 
ness of the steel, however moist and warm the clinlate �:���l: �����j�fif to"r����r:-;tw':X:peii: 
may be. field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

(7077) D .  E. S .  asks: 1. Please answer the Rl���l: ���f�����h'ic��·��::�li:-· .�·. ��k�:fe.::: : 
. 

1 
Bicycle stand. portable. E. L. �eisar . . . . . . . . . . . . .  . following questions as soon as converueut : • In trans- Bicycle supporting stand. J. L. Benton . . . . . . . . . . .  . 

mitting musk, speech, ete., by telephone would two dust Blg::�: �r!!:J.: it \". \l����� : : : : : : : : : : : : : : : : : : : : : :  transmitters with 500 ohm induction coils give better re- ROiler. See Range boiler. 
suits, than one? Could two or more induction coils (500 Bgl�r�:�:c%'i:::let·e�·cPe�:.,i'¥g�: W:J:'LOtigIi ohms) be connected up with one transmitter to give loud �g�g::. t.Ifto�e��f:,�: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  results. and how connected ? A .  A single dust tran... Bottle. R. E .  Thurman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
mltter with proper collecting trumpet or cone should ao,- Bottle. J. V. Van Name . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
ewer. We do not advise the use of more than one trans- BgW:. '!.':.�I:!gRf��: fjoi!,j.�.��������: : : : : : : : : : :  mitter. 2 .  Can a funnel be attached to  an ordinary tele- �gm: cJYI���e.�. �r��e�pp;.raiuii:j':c:peii: phone receiver so that all In a room may hear ? Is nlnfaon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
there any loud receiver made? If so, by whom? If not, �gm:. �����'!,iN'a't����: ���:.:a�:�.l��: : : : : : : : : : :  how could one be made? A .  Yes; a large funnel helps, �gUI: :t:gg:�·al{;i�a..1:��::C: K·:Fticii8: : : : : : : : : :  but the Bound is apt to be rather weak. The loud speak- Bottle valve stopper. J .  W. Simons . . . . . . . . . . . . . . .  . ing telephone of Edison is described In SUPPLEJ(ENT, Bg�: z�l�Ir:.��it . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.753 Nos. 127 and 138; other illustrated articles on such tele- Box. C. M. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.782 
phones will be found in SUPPLEJlENT, Nos. 163, 207. 339. ��:k,!:�g.::ci�t3:.:dc"':.��Ej.,!;: · Car"brake:"C8r 573.

596 
350, 596, 719. 711. 769. and 997; price 10 cents each. 8. :�t,;. brake. Fluid pressure brake. Wagon 
What is considered the best form of transmitter for long Brake rig I l k  adlt t D C O'K . distance work-carbon contact or dust? A. The dust Brake .h��gl �cI,ac���:: . . : . . .  : . . . . .  �.l�: : : : : : : :  
telephone. 4. For experimental work, what;is the best and ��:�l�rr�a�l�g��iP.a��'W-����r�. �����I.��: : : : : : : :  cheapest thing thllt can be introduced Into a circuit to add Brick kiln. Coates &; Hancock. .  . . . . . . . . . . . . . . . . . . . . .  445 

• A A bo 
Brick mould • •  ectional. J. M. Ervln . . . . . . . . . . . . . . . .  1 573.4M reSistance? ' .  car n rod laid in a groove in a par- ���.:t,�����fu�������.s:. �.��.���. � .�.I�� : : : : : : : : : :  �f�:�U allined board with sliding contact is excellent. Or simply Buckets. tongs. etc . • discharging mechanism for. use Iron wire coils. remembering that unless wound anti- H. Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57H.708 

inductively, i. e ,  doubled at center,-they will create mag- Buffing or poli.hing appliance. H .  A. Webster . . . .  573.735 
netic tlelds and affect delicate instrumeuts. By using ��WJl��� �rl�s���� �f���ea�d �it1'"tg!t��uniia: 5

7
3.7

� 
several carbon rods of different diameters a large range g�'b"el::':��:. �.�� .:����:. .���������� .���.��: 573 may be secured. See articles on the engineering details Bung. H .  Rosenthal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
of long distance telephoues, also the cost of such tele- ���tg�.�:p't�h�!: ��s��nfe.�: .���.I���.����i:i.532: phones, in SCIENTIFC AJ(ERICAN, No . •• vol. 64, No. 2, Calculating device. S. N. 'tiodd. . . . . . . . . . . . . . . . . . . . .  !iOO 

vol. 66, and No. 2, vol . . 72, also . SUPPLEXENT, Nos. 822, 8�toEgg�r\�m�e�.ri'rE��:n�CEiii,j : : : : : : : : : : : : : : :  m 
836, and 895; price 10 cents each by mail. Cape. E. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.618 

8: g���rin�' K: ��%���ons: : : : : : : : : : : : : : : : : : : :: : : :  �r.l:!rli (7078) J. J. H. asks for a �ood recipe Car door. sliding. S. Schallenberger . . . . . . . . . . . . . . . .  573.486 for polish for brown russet leather shoes. Car fender. D. O. Beckwith . . . . . . . . . . . . . . . . . . . . . . . . .  573.638 
A. 1. Soft soap . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 parts. 8: ��:�r :.���rn:t,�,e:;Ii,!lriifm.��l�rpedi-ick: : :  gff:� Linseed oil . . . . . . . . . . . . . . . . . . . . . . . . . . 3 .. 8:b��:fl;.�aA�fle.�·.\v�s:��YL::::::::::::::: gil:¥� Annatto solution <in oil) . . . . . . . . . . . . . .  S Card holder. coin controlled playing. Coupal &; 

Beeswax . . . . . . . . . . . . . . . . . . . . . .  � . • . • • , 8 ., car��.a�ir;;r;id·ior·j .. cqua,:.i.; ·cie;u:y & ·:i.i.iiie,:: : : : :  573 

Turpentine . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 ., C .. rousel. G. A. Dentzel. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S .. 8���t �:ee���eI·.!e�tump . . . . . . . . . . . . . . . . . . . . . . .  . 

Dissolve the soap in the water and add the annatto ; 8:� �:ID�t:�·a�d rri'Jf��io�:·(CL: ·B.;me,j:: : : : : : : . melt the wax in the oil and turpentine, and gradually 8��t�I����::P�:-.�h'J.�e�W':·l" ::I��.I��: : : : : : : : : :  stir h .  the soap solution. stirring until cold. Chloroform and .apparatus therefor. making. O .  2 .  Palm oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  parts. Cigr.°r::.��iiitig ·device; Wali;Ii·&TOiid·.:·.:·.:::·::::. �fi:� Common soap . . . . . . . . . . . . . . . . . . . . . . . 48 Cigarette machine. J. A. Bon ... ck . . . . . . . . . . . . . . . . . . 573.6(() Oleic acid . . . . . . . . . . . .. . . . . . . . . . . . . . . .  32 Clamp. See Saw clamp. Woodworker's clamp. 
Glycerin. . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  10 8l����Iy'r �.0.t���£::.���.���.� .. �: .�'. �����: : : : g�i:Ws Tannic acid . . . . . . . . . . . . . . . . . . . . . . . .  1 CIO\�.f!:��rallll'.:'s l������u�g��'ia'i':.�Tr�. ��� 573.668 Melt the soap and palm oil together at a gentle heat, Cloth layln h· B I C 573 448 and add the oleic acid ; dissolve tbe tannic acid in the Clothes drFe�:�dm:':e es�;.P�.xooitibiiieii: J: ·ii: • 

I . dd to th h t d 'I '  t d '  Lomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.673 

�:t���d� e 0 soap an 01 mix UN, an stir 8��::j,�cgo�H!iu�����.�: : : : : : : : : : : : : : : : : : : : : : : : gii:� 
3. Oil of turpentine . . . . . . . . . . . . . . . . . . . . .  20 parts. 8g�����fo�:£'�:c:rie�����I�t:�: : : : : : : : : : : : : : :  g��:� Yellow wax . . . . . . . . . . . . . . . . . . . . . . . . . .  9 &:�&.pre... ·l·(j0leman . . . . . . . . . . . . . . . . . . . . . . . . . .  573.tu3 

Common soap . . . . . . . . . . . . . . . . . . . . . 1 co�sg�s�e����Wi·ll�a:n�����: : : : : :·. : : : ·. : : : ·. : : : : : : : ���� 
Boiling water . . . . . . . . . . . . . . . . . . . . . . . . .  20 &:�::-��:���l::::,�I.nfi!ier.'Xg�.���: : : : : : : : : : : :  i+i:� Dissolve the wax in tbe oil witb the acid of the water Corljll� stllJener. J. S. Crotty . . . . . . . . . . . . . . . . . . . . . . . .  573.570 

batb, and the soap lU the water; mix the two solutions 8�:l.:."1�·St�:�t��.���.����: . .  ����.��.��.I���: . . . . .  073.718 'in a hot mortar, and stir until cold.-American Drug- Crate. folding. W. J. Alcklen . . . . . . . . . . . . . . . . . . . . . . .  573.� 
gist. &:�i.lg:������l�.r.�n& W.IJ.·eKr.I����: : : : : : : : : : : : :  g+�:� 

(7079 C H B ' t I '  I 
Cultivator. J. M. Robln.on . . . . . . . . . . . . . . . . . . . . . . . . . .  573.7().l 

) • • • wrl es : S It a poor p an Cupola furnace. J. B. Magill. . . . . . . . . . . . . . . . . . . . . . . .  573.626 
to connect batteries of different kinds. or of different de· 8��r:r8ta�eJ' !,g.l"�U';j'��d. combined. Schwarz grees of exbaustion. together in series, aud If so what I 

&; Luxeder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.M2 
t't te h b' l' ? A Th . . ' 1 ul' f Dead center •• device for overcoming. Tyrrell & cons 1 u • t e o Jec Ion . e prmclpa r es or Holford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  573.lll1 .bat�ries are these : To obtain the maxim�m current from Br:n����c�'3fn�u!'::i.r'!'t':,k:.nIII: �: «£o�;!���: : : : :  �ii:� 

a given number of cells the internal reSlBtance must be Diamond tf.0ll.hln� dor.' E. &; E. Loesser . . . . . . . . . .  573.672 equal to the external. To obtain high efficiency make mf�liy bO�eC����. ��!fl.e:fiudSOn . . . . . . . . . . . . . . . . . .  573.661 the Internal resistance as low as possible and concentrate DI.plat rack. J. M. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . .  573.835 
the resistance on the ·work. It is quite immaterial B����r o·i�r c��1�i��d �g��'i::e�d' !T��e,±�r 'il: 573.4

97 whether batteries of different kinds be mixed as far as the Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.665 
mere question of mixture is concerned. The elliciency B�:::i�:uJ:��r.\·n��I�� .FOI�':.�I���.�: : : : : : : : : : : : :  gf�:� will depend on the efficiency o� the com.po?ent �el!s and B�r::�n�::'[llc%Iie!'d�e��la;�ir·iiriiir: · . . . . . . . . . .  573.742 

no more. Exhausted cells wIll by their mfenonty re- Drill tetrapod. A. E. W. Meis.ner . . . . . . . . . . . . . . . . .  573.lll8 duce the quality of the combination. B�!�i��ll��f�rln1il.�: {V�lr::"ore: : : : : : : : :  : : : : : : : : : : :  ��i:� 
(7080) R e p  !' !<ks bo w a motor may Du.t pan. A .  C. Gerow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.W 

• • . . ,  Dyeing apparatu • •  J .  Berger . . . . . . . . . . . . . . . . . . . . . . . .  573.755 
be trausformed into a dynamo A No change is neces- Ea.el attachmen1 G. A. Robbin . . . . . . . . . . . . . . . . . . .  573.703 
sary, except that motors are le�s critical iu requirement, �l:�m� �r:;:��;. p.Ew�ti�&"e���.�: :  : : : :  : : : :  : : : :  : : :  ��i:� practically speaking, than dynamos, and as built are apt Electr!c engine. i .  T .  DJer . . . . . . . . . . . . . . . . . . . . . . . . .  . 
to make poor dynamos. A thicker core, smaller air �ap., �l:�t�l� �����r�s�·. l TY?;;������: : : : : : : : : : : : : : : :  cast iron for field core and laminated armature core Electr!c heater regulator. A. p. Lagrelle . . . . . . . . .  
.hould be employed in dynamos. �l:�t�� !���I1'.u-w.°:iI�loa�3:.!':'�: :  : : : : : : : : : : :  Electrical connecting cord. C .  H .  McEvoy . . . . . . .  . 

(7081) R. R W. a!lks :  H ow many hours Ele��[�';,ltli;�l!.yM�y���':n��:.�.���.��������� .���� 573.tu7 in your judgment wouln six Mesco dry batteries, largest Electrical re.istance device. D. C. Voss . . . . . . . . . . .  573.558 
size, continue to furnish a spark of sutliclent size to ignite Elevator. See Electric elevator. 
gas successfully in a two borse vapor statioullryengine ? �1:�:tg�·�;,:;aK[s':!;�·ricCi .. r·k : : : : : : : : : : : : : : : : : :  iif:f& 
And would you recommend the use of dry instead of.a End gate. J;'lerce & Warner . . . . . . . . . . . . . . . . . . . . . . . . . .  573.1m 

wet battery ? A .  We cannot give any satisfactory answer. Eng���ap���:��!�I'i>:���n:tiIP?n�e'i.��'!,�·T�� 
but would incline to recommend Leclanche batteries In tion en!l(ine. Evaporator. fruit. A. Lehmann . . . . . . . . . . . . . . . . . . . . .  573.787 place of dry batteries. Excavator. Phillips &; Stebinf,er . . . . . . . . . . . . . . . . . . . .  573.008 

�::a:t���Kl::'::�U!o/ rJckli.� ��iair,j: etc::scIiu':: 573.M7 
mann & Brophy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.Ml 

J:'fe:!�;;r�r:.:::' 19; ��r�i!,ti':,�·a�p:�S�)."tl'1e�'& 573.m Lewl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573. Fastening device. W. S. Bechtold . . . . . . . . . . . . . . . . . .  573. Fastening devlce • .  W. Munro . . . . . . . . . . . . . . . . . . . . . .  . .  Fencet A .  Keeler . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Fence guard. S. Crowell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Fence machine. wire. G. S:& R. Anderson . . . . . .  . .  
�:��: ��tW. 'E'j}'��8�:.����: : : : : : : : : : : : : : : : : : : :  Fence post. E.  W. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�':��:.p�r:e�rD�W����t��:�n'::.� .�. ���.���.�: : : :  Fender. See Car fender. Fifth wheel. vehicle. F. L. Thomas . . . . . . . .. . . .. . . .  673.722 

TO INVENTORS. 

Fruit cleaning machine. C. Duckworth . . . . . . . . . . . .  573.769 
R!,:.'tla¥�W�'ki.I�u�'h"er�·. �:. �����: :  : : : : : : : : :  ��i::wJ Furnace. See Cupola furnace. 
I�g::�: r�� �:�!I��:���a��H'!Ck��?���?I��: : ��i:� Gage. O. Forbush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.t57 Garf."l�' £�g�TI.�.� .�.� . �.������.� .��: . . ��������: 573.m 
a����:r�t:��¥IO�·f!elir!g,��;.ui ·iti8.ii.iies· for 57M7I1 Bunsen. Vi. & L. Hooker . . . . . . . . . . . . . . . . . . . . . . . .  573.513 Gas engine. J. Charter. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.762 
a�e�r 'S'!r.,0��gi�re�· s. TllJany . . . . . . . . . . . . . . . . . .  573.628 

Gearing. F. H. :d\.chard .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.62(.\ Gener .. tor. See Steam generator. Glove. J. Comrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.447 
a�:� s��::::���� it? \J'.' itg!'.�re,:: : :  : : : :  : : : : :: : : :: : : :  Ef!:fM Grate! front. E'. O. Farwell . . . . . . . . . . . . . . . . . . . . . . . . . .  573.816 
W'.:l;ld�:?irV·: iI�'L"!'�':,';diiiti: : : : : : : : : : : : : : : : :  g�i:� Hail.r.:.":i :r.��.����.� �.�� .����������: .�:. ���� 573.536 Handle. F. C. Rockwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 573.71J6 Harrow, J. P. De Moss, Jr • . • . . • • . • • . . . . . . . . . . . . . . . .  Hat box or trunk. M .  Lyons . . . . . . . . . . . . . . . . . . . . . .  . .  Hat or ca",. M .  PanolJ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Hat .ecunng apparatus. Standfield & Brew . . . . .  . .  Hay fork. D. A .  Shank . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
1:�tg:�s�e�·lecl�l:,e�e.;ier:" · · " · · · · · · · · · · · · · · · · . Heater. J. E. Dame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.t51 Hinge. blind. J. H. Shull . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.544 
I��f:.·:l'c�n!:�.t�:i?:����::::::::::::·:.:::·.::·.: ���:Ws Hook. See Cant hook. 
Ig�:s�g:�1": r.·C¥..:rr.������: : : : : : : : : : : : : : : : : : : : :  �U:� Hor.eshoe nail blank •• machine for feeding. W .  P .  Whitmarsh. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.560 rc����:!:' J:�'i:'rd ���I�'fs'h:..c��r8���iTis: : : : : : : :  gfV�� In"'t,����e��.I���lt':n�r���:. ������ . .  ���������I.� 573.578 
I��:Jt'd:.�;�y�:,r.J. ���'::.':,':nati: : : : : : : : : : : : : : : : : :  �U:� In.ect trap. Daughtrey & Cowart . . . . . . . . . . . . . . . . . . .  573.8U ironing table. R. W. Schulte . . . . . . . . . . . . . . . . . . . . . . . .  573.539 Jack. See Screw �ack. . 
� :''''l,Y:-�r�e�?ri'.l'W:.\.!er�: �.I���:�� : :  :��:'::� . �� Journal bearing. P. J. Westphal. .  . . . . . . . . . . . . . . .  . .  Key operated mechani.m. F .  H .  Richard .. . . . . .  . .  Kiln . See Brick kiln. Knife. See Corkscrew knife. Knit fabric for mattre.ses. G. F.Sumner . . . . . . . . . .  573.720 Knitting machine. F. A. N;.e . . . . . . . . . . . . . . . . . . . . . . . .  573.527 �!'��i.n.l\:=,!l�i�';;. r��'�·HoJin���I��.�� : : : : : : : : :  573.743 
Lamp, electric arc, J. A. Mosber . . . . . . . . . . . . . . . . . . .  . Lamp. electric arc. E. H. A. H. Von Nollendorf 526 Lamp. electric arc. P. F. H. Queisser. . . . . . . . . . . . . .  617 LamP. swltcb and signal. C. Bergener . . . . . . . . . . . . .  573.501 Last or tree. E. C. Colver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.6« 
t:t�:· ::'n�tlg��r{�:��'s�p�J'°FJ'�n:ir;':"Ii':': f  573.726 Heamshaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.512 Latrine. Wills &; Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.744 Level and plumb. spirit. W .  M. Morton . . . . . . . . . . .  573.682 Lifter. See Wagon body lifter. Lightning and water conductor, combined, L. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673.750 Liquid separators, dirt arrester for, T .  H. Springer. . . . .  . . . .  . . . . . . . . . . . .  . . . .  . . . .  . . . .  . . . .  . . .  . . .  573.833 Loom. needle. J. E. Martin . . . . . . . . . . . . . . . . . . . . . . . . .  573.827 Loom shuttle box motion. O. W. Schaum . . . . . . . . .  573.486 
tgg:s�t�Kfi::emp�����\'h�' Kevfce Jio�rW�esimp: 6

73,64
8 

son. . . .  . .  . .  . .  . . . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . . .  573.715 Lubricator. A. L. Hochholzer et aJ . . . . . . . . . . . . . . . .  573.657 Maw..���::I£'';'!�g::..:.������. ��. ���. ������� .��':: 573.� 
�:��g''::;�'t.�n'::a�i.n# � :J,b�e��:::::: . .  ��.�: gf�:� Meat tenderer. H. C. Hubbell . . . . . . . . . . . . . . . . . . . . . . 573.660 Metal sepltrator. electric. Whitacre & Wolfe . . . . . .  573.7U Metal shavings. machine for producing. J. G. Ulmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.728 Metals or alloys, introducing chrome into, Placet 

&; Bonnet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.615 
�:�� X'.dc�r��f���og������ ���·.� :  .����: : : : : : : :  iff:�M Mould. See Brick mOUld. Ice cream mould. Moulding machine. S .  Groves . . . . . . . . . . . . . . . . . . . . . . .  573.783 Motor. . See Gravity motor. 
��!'t�ntotK�:-r.:.tgtu:::'lr. 't.JL���elinge,:iti;.u: : :  gff:m Necktie. A. J. Keck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.(67 Necktie fastener. W. W. Waterbury . . . . . . . . . . . . . .  573.733 
���T:�s;ifhS�r!!:8.i-i:: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �U:� Nut lock. E. W. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.6(() Nut lock. W. H. I<'ossett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.776 Nut lock. O. P. Swanson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57a.800 Ore jigging machine. W. Hooper. . . . . . . . . . . . . . . . . . .  57H.594 Package tie. J .  Pusey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.700 Padlock, permutation, G. L. Baker . . . . . . . . . . . . . . . .  573,M5 
�:g:� �gi'd��a::'J'''a��:rt.r.?��''��i�e��I�tiiti;,ii 573.7

05 toilet. W. Fisher. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  57:l.586 Paper making machines, suction roll for, F. E .  Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  57H.752 

�:g:�.pf.]8��g i�:''i;m�· . .  �:. ����.�·:.·.·.·:::.·:573.599: gfi:� Penholder. V. E. Minich . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.620 Penholder. W .  B. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.696 Pencil sharpener. T. Waring. . . . . . . . . . . . . . . . . . . . . . . .  573.731 PhotographiC printing frame. Moore & McLaugh-lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.521 PhotographiC shutter. automatic. P. L. Wilker-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.499 Plano attachment. J. H. Moyer . . . . . . . . . . . . . . . . . . . .  573.474 Pipe. See Tobacco pipe. Pipe patch. N. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �91 Pitcher, molasses, S. P. Brown. . . . . . . . . . . . . . . . . . . . .  759 
�i��!t�a����';;\�.j�N�(lg�����: : : : : : : : : : : : : : : : : : : :  818 
Plow, reversible, E. J .  Lotze . . . . . . . . . . . . . . . . . . . . . .  . Post. See Fence post. Po.t winder and wire f .. stener. C. L. Etheridge . . 573.771 
�g�t: �f:�:�: �: ��rii�e§�;,ar.;r: · : : : : : : : : : : : : : : : : :  �U:� Powder mlxlnll deViCe. O. Millard . . . . . . . . . . . . . . . . . .  573.(73 Power transmitting device. C. F. Dinkle . . . . . . . . .  573.768 ·  Press. See Core press. Hay pres.. Hydraulic press. Prl��::,� ����'\��I/;�t{f.:'.g�.��?��:��. �I����: .�� 573.596 Printing machine. J. G. Hoyt . . . . . . . . . . . . . . . . . . . . . . .  573.595 Printing plate Inking machine. J. P. Stevens . . . . .  57H.b52 Prl�{rl. Ji�rit;:rer:W�i�'!.��lr . .  ��������? . :�I.I�.�� 573.564 Propeller. �' . Wittram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.562 Propelling mechanism. boat J. H. McDonald . . . .  573.022 Pulley blOCkl friction. E. R. Wethered . . . . . . . . . . . . .  573.739 Pump for ra sing and measuring liquids, E. Capi· talne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673.tul Pump power attachment. Newman &; Johnson . . . .  573.525 Pump. wheel. I. T. Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.560 Rack. See Display rack. Radiator drainage valve. W. P. & R. P. Thomp-Bon. . . . .  . .  . .  . . . . . .  . . . .  . . . .  . . . .  . .  . .  . .  . .  . . . .  . .  . .  . . . .  . . .  573.556 
l:ll::� g�g�s��i.u��b������: .�'. �: .���I.�:: : :  573

:m Railway. electric. P. W. Leffier . . . . . . . . . . . . . . . . . . . .  . Railway, etc., electric, P. W. LetHer . . . . . . . . 573,821, l:ll::� ��It��� ���� �u.£[;3r..':!���: .�: .�'. ��.��� :l� 
l:n::H;.,���I��!Uf.P��W�n�.:.�: .���.�: : : : : :� Railway trains. electric signal operating device for. G. F. &; F. K. Singer .. . . . . . . . . . . . . . . . . . . . . . . . .  573.71G Ra����g a�'l:'::I�

usolo���ea:!�fc�h����n �� Feldmann... . . . .  . . . .  . . . . .  . . .  . . . .  . . . . . . . .  . . . .  . . . .  . . .  573.772 RaI�re��c�Ptf.ali���g�����ji�����. ��.I������� . �� 573.496 Railway •• etc .. automatic .ystem of distribution and control for electriC. W. H. Cooley .. . . . . . . . .  57�.54.o; Rake tooth. C. E. Peabody . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.481 
l:'.r:e�0�:;.�.1: �1��"Oa�ii: : : : : : : : : : : : : : : : : : : : : : : :  �g:i� Recording apparatu •• A. G. H. Oehm .. . . . . . . . . . . . .  573.(78 Regl.ter. See Cash regi.ter. 
l:�I��rsaf.,�e ���UeE.'��:li:r. H. Wesson . . . .  573.736 Road way! A. Bri... . . . . . . . . . . . . . . . . . . . .  . . . .  . .  . .  . .  . .  . . .  573.757 Rock drll ing machine. hand power. R. P. Elmore 573.4M ROI�il:rJ';-�!�.� . :�: . .  ���.��I.��. �� . ��l������:. �'. �: 57H.528 
l�ft:::r ���I':: sy .. t��'M.IV.·ii: W iisteiiiei.i.: : : : : : :  �U:� Sampling machine. C. C. Moore. Jr . . . . . . . . . . .  : . . . . .  573 Sash fastener. W. A. Gammell . . . . . . . . . . . . . . . . . . . . . .  573 Sash fastener. W. H. Stow . . . . . . . . . . . . . . . . . . . . . . . .  ;. 
�:::�.f:t�'i:t��.��'U.utfJ'ci'r.: .�: .�: .������: : : : : : : : : : : Saw. F. S. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (j • 

© 1897 SCIENTIFIC AMERICAN, INC.
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. . . . . . . . . . . . . . . . . . . . . . . 573,737 

Screw cover for shafting. set. C. P. Anderson. . . . .  573.751 

���rJ.
a
J.
k
B�oIf,;?���:'�?:: : : : : : : : : : : : : : : :: : : : : : : : : : : :  ���:� 

Separator. See Grain separator. Liquid .epara.­
tor. Metal separator. 
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t
�: : : : : :  : : : : : : g+i:� 

Show card, etc., or means for displaying velvets, 
etc . •  it. J. N. Ru.den . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 573.538 

Shutter or .creen. adjustable and folding. O. 
Hoyer . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.659 

Sign apparatus. Illuminated. J. U. Barr. Jr . . . . . . . .  573.(36 
Signahng apparatus, electric, Herzog & Wheeler. 

573.591. 573.592 
Skid. portable power. H. E. William • . . . • . . . . . . . . . .  573.630 ��m: �: fI".!�::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  m::i 
Skirt .lit holder. C. Van Hoe.en . . . . . . . . . . . . . . . . . . . .  573.729 

��".f��f��.t���e�e��I!�fagehl�go��?:kier· for 573.724 

soa�rZ:;���.'#.�:t��:':: .��: : : : : : : : : : : : : : : : : : : : : : :  EJI:tM 
Soda fountain jars. tilting appliance for. C. H. 

Dullieid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.453 
Spade. ditching. L. Iwan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.597 
Speed indicating alarm. B. F. Card . . . . . . . . . . . . . . . . .  573.568 
Speed regulator for electromotors, automatic, L. 

Denayrouze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 573.7b7 
Speed regulator for gas engines. E. Capitalne . . . . .  573.642 
Spinning and twi.ting frame. Greg.on & Murray 573.649 
Spinning machine, J. S. Macfarlane . . . . . . . . . . . . . . .  . 
�g��ylk'gl:;:'�?��M. ¥e:-k3���: : : : : : : ' : : : : : : : : : : : : :  
Square, combined weather ,boarding and try. R. 
Ste::m �������-.:� 'M:cGregor 'j;: J i.cksoii: : : : : : : : : : : : g+f:� Steam trap, S. H. Howland . . . . . . . . . . . . . . . . . . . . . . . . . . 573.658 

�����r�
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�!��'gt�r��t�p�e�� \�ll�·��ve .• top: 573,841 

per. 
��t�h�

tt
����Y::ir�

e
:��rJt

&
J::iY:�Y Bw'itch: ' "  6'l3,700 Switch lever locking mechanism. R. H. Canfield 573.567 

�'!t1��
i'll�m�f��sia'1)fe�

rical. F. W. Jones . . . . . .  573.601 

Tablet compre •• in� machin
� H. L. Clark . . . . . . . . .  573.44H 

�::;tdr���n\\r'::t�"rhl�i/' E. ri.p . . . . . . . . . . . . . . . . . . 573.449 

�:J:,�!o��d:ria�h:e���� '0: Chi-I.t,;ph·.;r: : : : : : : :  g+f:�l 
�:l:ggg�: :;:�����o·J;���h�t:y. ��: Dean g+i:g+g 'renpins. F. C. Rockwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.79'7 '!'hill couplings, antirattler for, H. W. Lawrence 573,786 Thrashing machine. G. W. Papke . . . . . . . . . . . . . . . . . .  573.479 'Thrashing machine band cutter and spreader, M. 

Tlcre'i�:�: iiCs: MC:M:asier : : : : : : : : : : : : : : : : : : : : . : : : :  g+f:� Tie. See Package tie. 
Tie plate, M. Sellers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 573.543 Tile macnlne. roofing. Kreb. & Weil . . . . . . . . . . . . . . .  573.001 Tire couplinj!. E. Gor.uch . . . . . . . . . . . . . . . . . . . . . . . . . . . 573.781 'l'ire for vehIcle wheels, elastic sectional, J. Lind� 
Tlr:��iieumi.iic: ·c:W:B;,;.ii,;oii: : : : : : : : : : : : : : : : : : : :  g+�:� Tire, pneumatic, L. Claxton . . . . . . . . . . . . . . . . . . . . . . . . .  573.444 

�:�:. J:gr:�e�' £: &;;f�Ch·.·:.·.·.·:.·.·.·:.·.·::.·.·.·:.·.·.·:.·.·.·. �"'7'k�M 
Tire tightening washer. J. Pollock . . . . . . . . . . . . . . . . .  573.616 Tires, automatic pump for inftating pneumatic. 
To:'ie�

ai
�"f:�ti.vies: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  g+i:� Tobacco pipe. H. & H. Hunt. Jr . . . . . . . . . . . . . . . . . . . .  573.662 
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573,565 

Holt. . . . . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . . .  . . . .  . . . .  . . .  . . .  573.5113 Trap. See Animal trap. Insect trap. Steam trap. 
Tro

R��d':.1i.������ . ��� . . ���.������� ��:.
I
�� 

.
. .  �:. �: 573.535 Trolley pole governor, V. '1\ Lynch . . . .. . . . . . . . . . . .  573.517 

�������a����g�
d
A'!�b<l,,�:���:. �'. �: .�������:'::'.'.'.: ��� TrUCk, motor car, P. W. LetHer . . . . . . . . . . . . . . . . . . . . . 573,823 Tub support, clothes horse and ironing board, 

TUb����IIl:r:SC�b�U:�����������': : : :  : : : :  : : : : : : : : : : :  gf�:� Typewriting machine. Harnsberger & Wright . . . . 573.654 Hg::�m� ::g:l�:: �.i.' s't:���: : : : : : : : : :  : : : : : �+l:tJ� Valve. B. W. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.656 

�:l�:: t.:1���i��J.\';;ri.;oiis: : : : : : : : : : : : : : : : : : : : : : : :  g��:� 
�:l�:: &���\����

k
C.

C
h'������'!:Ci;.;r: : : : : : : : : : : : :  : : gf�:� Valve, pressure reducing and regulating, L. H. 

vehVc��heel:· E: Aze.·.·::.·.·.·:.·.·.·:.·.·.·: ...... : ...... : ...... : .•.
. :: g�I:� 

Vehicle wheel. N. D. Coe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.764 

�:lg�IC:�:: :a�n:,v�.n�: ·Maxoii::::::::::::::::::: giN:�� 
W

e
.:�� �Od��\��:r: iiU: siroiig: : : : : : : : : : : : : : : : : : : : :  gfi:m Wagon brake. Farrell & Clancy . . . . . . . . . . . . . . . . . . . . .  573.585 Wagon brake, automatic. J. S. Cochran . . . . . . . . . . . .  573.446 Wagon .tandWd. E. F·outrel. . . . . . . . . . . . . . . . . . . . . . . .  573.458 Washer. See Tire tightening washer. 

Water closet fiushing device. N. P. Emmet . . . . . . .  573.582 Water tank. portable! E. D. Etnyre . . . . . . . . . . . . . . . .  573.584 Weather .trip. T. J. l\ o.elel" . . . . . . . . . . . . . . . . . . . . . .  573.683 Wedge making apparatus. . W. Hussey . . . . . . . . . .  573,f66 
�l::'J'!,rr::"j.
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�i�ag: :Er�!':,��.t.�·c�r��: : : : : : : : : : : : : : : : : : : : : :  g+I:� Wire, manufacture of tinned, F. H. Daniels . . . . . •  573,573 Wire, means for imparting helical forms to, D. A. Cobb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573,763 Woodworker'. CIamPi A. Wilson . . . . . . . . . . . . . . . . . . . . 573.745 

���A���
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'We�

aIr.":t�'he�
r
w
e
r�';J��lng. F. N. Turney 573.727 

Wrench. H. C. Barlow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.637 

��:��g: E�I'iI";.ff.���.��:: : : : : : : : ·:. : : : : : : : : : : : : : : : : ���:� Wrench. Richard & Colman . . . . . . . . . . . . . . . . . . . . . . . . .  573.702 Wrench. M. D. Schaller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  573.487 j���!�g:���Efv!s������: : : : : : : : : : : : : : : : : : : : : : : : g+i:� 
DESIGNS. 

Alphabet. D. M. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,f28 
Badge. T. A. Gerbig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.420 
Bed.tead. M. G. Merritt . . . . . . . . . . . . . . . . . . . . . . . .  26.449. 26.ffll 
Bicycle handle. W. E. Blake . . . . . . . . . . . . . . . . . . . . . . . . . .  26.«5 
Bgm�: l'J��'�TM!� •.  �:.�: ���.������: : : : : : : : : :  �i� 
Ceiling plate. metallic. E. A. Langenbach . . . . . . . . . .  26.446 
8g:g�� a::g·.l:i.:.

o
r.

d
��idkOW: : : :  : : : : : : :26 '432 'io �:� 

Cock for air brake pipes. angle. F. A. McArthur . . .  26.441 
Colfee pot. L. Wojidkow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.(36 
�;g
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& �. <gt�el!��: : :  : : : : : : : : : : : :  : : : : :  : : : : : :  �:Wl rgJr��fo������ ��G�H�S�����: :  : : : : : : : : : : : : : : : : :  �::� 

Mail packin� machine guide. H. E. Waite . . . . . . . . . .  2ti.f39 
Mandolin, E. N. Livermore . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,424 
Mirrors, etc., back and handle for, P. O. Dickin-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,422 
PhotographiC card mount. P. J. Stuparich .. . . . . . . . .  26.f27 §l�;r :�;

d
���;o'X

P
j. ��F���I.��

i
.��: : : : : :  : : : : : : : : : : :  �::!! 

Table. J. �'. McKenzie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,448 

�g��
r
B�!.?����?,';: : : : : :  : : : : : : : : : : : : : : : : : : : : : :  : : : : :  �:::g 

Truck .ide bar.:S. M. Curwen .. . . . . . . . . . . . . . . . . . . . . . . .  26.442 
Violin, E. N. Livermore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,423 
Watchca.e. J. C. Dueber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.421 

TRADE MARKS. 
Bicycles. Sterling Cycle Works . . . . . . . . . . . . . . . . . . . . . .  29.340 
Bicycles, tricycles, velocipedes, sundries. and all 

�;�!
e
�p!��a::�iia�le�t t,l

C
tg�p��;�����: . .  �

i
.�: 29,341 

Cold cure and remedy for diseases of the throat, 
lung. and nasal or$ans, J. A. Swan . . . . . . . . . . . . . .  29.328 

Hosiery and gloves, Ii um of M. S. Esche . . . . . . . . . . .  29,327 
Oils. illuminating, Standard on Company, of New 

york . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,337 to 29.339 
Paper. writing, G. H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . .  29,326 
Remedy. h0l! and cholera. Moore & Company . . . . . .  29.330 
Soap. C. F. Greenberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.336 
Tobacco, H. B. Huntoon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 335 
w
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Wines and liquors, L. ScheTter . . . . . . . . . . . . . . . . . . . . . . 29.331 

A print"d copy of tbe .pecification and drawing of 
any patent in the foregoing list. or any patent in print 
I.sued .Ince 1863, will be furni.hed from this ollice for 
10 cents. In ordering please state the name and number 
��Ot,:'d

e
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d
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d, 
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t
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a large number of copies are desired at one time. 

�i)t)ertigement1\.  
O R D I N A R Y  RA'I'ES. 

I .. "ide Page, each insel'tion - - 71> cents a line 
BliCk Page. ea("1t i u sel·ti on .. - - - 91 .00 a liue 

1T.For .ome . classes of Advertisements. Special and 
Higher rates are required. 

The above are charges per agate line-about eight 
words per line. '1'his notice shows the width of the line. 
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morning to appear in the fullowing weekr• I.sue. 

Star * 
Lathes 

foot power 
Screw ... 

•••  cutting 
Automatic 
Cross feed 

9 and I I -inch Swing. 
New and Original Features 

Sendfor Catalogue B. 
Stneca Fall. Mfg. CompaDY. 
69G Water St..S.Deca Fall .. 1'1. y. 

. P O W E R  & FOOT I S H A P E R S , P LANERS D R I L LS 
i.. AT H E S.  �t'.f��NJ-p�r.�P 2�T�LIJtui���� 
5 E: BA IAN L AT H E  0 . 1 20  CULVERT ST. C INC INNAT I .  O .  

STEAM TAMP 
Our patented steam 
stamp will crush 
ores more economic­
ally. cost J ess in 
time and money to 
install. and less 10r 
repairs than any 
other mill in exist­
ence, Equally well 

adapted fOiDWr.!;O���ro��.r:.?�.r:<i,t;>rs use. 
CATES I RO N WORKS. C H I CACO. 

E DC E  TOO L S-·'" 
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gr
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C;RA F'I' O N  STO lli E  COMPA NY ,  

"My Well and what came out of it." 
A .tory by the noveli.t Frank R. Stockton. 

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

Pohle Air Lift Pump 
Bulletin. to tell yon will be .ent on application. 

The Ingerso l l -Sergeant Dr i l l  00. 
Hayemeyer B u i ld i ng. 26 Cortlandt Street , New York. 

An Indi.pen.able Labor Saver. 

:;�:e���ho"U�
e
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an
J 

power. Warranted. 
For particulars, prices, etc., 

!n E WER TOOL CO., 
16 Elm St., Portlsnd, Me., U. S. A. 

ROCK DRI LLS 
AIR COMPRESSORS 

S I MPLEST, MOST EFFICIENT and DU RABLE. 

(RAN D D R I LL CO.) 
Send for Catalogue. 

COILS AND BENDS 
- of -

No. �O River Street, Gra fton, 

I ron, Brass and Oopper P ipe 
FOR ALL S HAFT  SIZES. Hub Rol ler Bearings A LL STYLES. 

Write 1(11' 1"riceB. 

NO WEAR. NO FRICTION.  
Ron. Accurateiy Guided 

in Parallel Lines. 
They Saye Power, O i l .  Time. 

They are the Best ! Try them I 
The Bal l Beari ng Co. 

t 2 Watson St . ,  Boston ,  Mass. 

The NATIONAL PI PE BENDING CO. 
t &2 River St., New Haven, Conn. 

� * G"T A L O G U ts � ?f!'· " F R E E _  \Sf MODE LS a. E X P E R I M E N TA L WO R K 

I'I� GEAR S UNION �OiJ'E'L'WoRK'S CH IC;AGO 

�" " " " " " " " " " " '� 
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�!I��.T_�! � 
with the publication of the SCIENTIFIC � 
AMERICAN. continue to examine improve- � 

for Inventor.?"
ent •• and to set as Solicitors of Pateut. 

� 
In thl. line of bu.ine.s they have had nearly Fifty � years' experience, and now bave uneq1!.aled facilities for � the preparation of I'atent Drawllll! •. Rpecillcatlons. and __ 

the pro.ecutiun of Appi ication. fOI J;'atent. in the � R���d ft
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bu.lne •• Intru.ted to them I. �on .. with .pecial care and � 
promptness, on very reasonable terms. � A pamphlet .ent free of charge on application, con-
taining full ivformatlon about Patent8 and how to pro- � 
cure them ; directions concerning 'rrademarks, Copy- � ri,:rbts, Desi�s, Patents, Appeals, Reissues, Infrimze-:T:tgi ;:teWt.::':���· Rejected Case.. Hints on the � 
Pat!� t�� .. e.�a.;.!r�: �b�hc';,".ft.!d"��R�'a gI :e�:i�� � 
Patent. In ali the principal countries of the world. 

� M U N N  & C O . , SOLICITORS O� PATENTS. � 3 6 1  BROADWAY N EW YORK . � B
RAG�lfd�:';:i: 7t:gir�t.
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WORK SHOPS Patent Carrying Track 

OVERH EAD 
TRAMWAY 

of Wood and Metal Worker., with­
out steam power, equipped with 
BAR N ES '  FOOT POW E R  
M AC H I N E R Y  - .  
allow lower bids nn jobs. Qnd give 
fe:t

t
;� f:i��\:'det.�:e-:r�

r
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W. F. '" JOHN BAR N ES CO. 
1 999 RUBY ST. , ROCK�ORD . II.L. 

Bolt Threading, Bolt Head­
ing, and Nut Tapping 

M AC H I N E RY .  
We are the leading manufac­

turers in our Une. 
rr S�.:r.: =l1.itir�ta/.ogue 

ACllIE MA.CHINERY CO. 
Cleveland, Ohio, U! S. A .  

Millin[ lachin08 
and General Line of Machine 

Sbop Tools. 

Hill , Clarke & Co. 
1 6 0  Oliver St., 

for MiIl.i.le�������e.
M��njor

S��: or for 

The Coburn Trol ley Track Mfg. Co. ,  
• • •  H O L Y O KE, IlIASS • •  , 

THE OBER LATHES 

• 
For Turnmg Axe, Adze, Pick. 
Sledge, Hatchet, Hammer, Au­
ger. �'i1e. Knife and Chi.el Han­
dle •• Whlllletrees, Yokes, Spoke •• 
Porch Spinales, Stair Balu.ter., 

� Table and Chalr Legs and other 
-= _ _ lrregular work. ::?� - Patented. Dr Sl'JIIdfor Oircular A. 

The Obel' I,athe Co., Chagl'in Fa l ls. 0., U . S . A .  

N I C K E L  
AND 

Electro· Plating 
ApparaUll and MatenaL 

TBE 
Hanson & VanWinkle 

Co., 
Newark, N • •  J .  

1116 Liberty St., N .  Y. 
86 & 37 S. Canal St., 

Chlc"",o. 

(JANUARY 9. 18<)7· 
T o  Electrical Electricity ����i .... Workers, 

Mechanics ; Mechani- I Machinists, Miners, 
cal and Architectural Plumbers, Civil Engi· 
Drawing j Plumbing ; neera, Draughtsmen, 
Architecture; Mining; Carpenters, Steam En· 
Civil Engineering in gineers, Stea.m Fitters. all Branches; Steam Riferences. Free ..dp-
Engineering (Stat'v.,  8end/01' Cir-
Loco. and Marine).

' cular, Stating Subject you wish to Study. 
B 942, Serantob, Pa. 

Exper imental & Model Work 
Circula". d: advice f"... Gardam &: Son, 96 John St.,N. Y. 
Emery G rinding Machi ne.., 
Diamond Face 
Grinding Machine 

wl?::�
gn

:�all
O ��J1:��di� 

stock is to be removed, and 
a :Hat face is required. 

IT Book 15 li'ree. 
DIAMOND MAC H I N E  CO., 

Box 886, Providence. R. I' 

A Book of Tools 
The " Scientific American " says of 

tbe Book of Tools : " It I • •  0 excel­
lently made UP. and is full of .uch 
valuable Information. that It falrly 
eClipses many work • •  old simply on 
their merits." 

"A Book of Tools "  I. our cata­
logue, 560 pages, over 2.000 lIlu.tr .... 
tlon. of Machinery, Tool. and Sup­
pile. of a.II kind., and we will .end a 
copy free po.t-pald to any address 

upon receipt of 25 cents In stamPil to cover cost of p0st­
age and sdvertisllll!. 

OHAS. A. STRELINGER & 00. 
.A4dress Advertl.lng Dept., 

Box12� Detroit, Mich. 

BUy T E L E P H O N E S  
That Are Good--Not Cheap Things 

The Lynchburg, Va., Telephone Co. tried to get .ue-

��'l
o
:��!:�:a:���tr� ::e

d
'�W:8f:��:? !OOg����Tr; 

of the latter being now operated there at a prOfit. 
Hundred. of .• lmilar ca.e. may be cited aiJectlng the 

apparatus of nearly all .o-called competitor ... 
WESTERN TELEPHONE CONSTRUCTION CO. 

260 South Cil nton Street. Ch icago 
The Largest Manufact ........ of Telephones lin the U. S. 

I P R I N T  M Y  
OW N 
Card , cl rcu­
lars,  with $ 6 
Press and saye 
money. 

We manufacture the " Pathlight " and ·' Scorcher '· 
bicycle lamps and other bicycle sundrie.. We have a 
snng little plant and every facility for stamping, nlckel­
plating, and finl.hlng .mall metal bicycle noveltle. In 
first-cla •• • tyle. For e.tlmate., addre •• The Place & 
Terry Mfg. Co., 247 Centre Street. New York. 

(bt Sdtntifit Jlmtritan 
PUBLICATIONS FOR 1 8 97. 

The price. of the diiJerent publications In the United 
States, Canada, and Mexico are as follows : 

RATES BY M A I L .  
Scientific American \ weekly), one year. $3.00 
Scientific American Supplement (weekly), one year. 5.00 
Export Editiun of the Scientific American (month-

ly) in Spanl.h and Engli.b. - - - - - 3.00 
Bnilding Edition ot the Scientific American 

(monthly). - - - - - - - • - 2.50 
C O M B I N E D  RATES 

In the United States. Canada, and Mexico. 
Scientific American and Snpplement. - 7.00 
Scientific American and Building Edition. - S.OO 
Scientific American. the Supplement. and Building 

Edition, - 9.00 
TERMS TO FOREIGN COUNTRIES. 

The yearly .ub.cription prices of Scientific American 
publications to fOl'ellrn countl'ies are as follow. : 

u. �. EDglilb Moner. Money. 
,£ s. d. 
0 16 5 
1 4 8  

Scientific American (weekly). - - $4 . 00  

Scientific American Snpplement (weekly) 6.00 
BuildlDj( Ed.tlOn of the Scientific Amer-

Ican (monthly), - - - - - 3.00 0 12 
Export I!:d.tion of the Scientific Amer-

ican (monthly) In Spanl.h and Eng-
lI.h, - 3.00 0 12 

COM B I N ED RATES TO FORE IGN COUNTRIES. 

Scientific American and Supplement, 8.50 1 14 11 
Scientific American and Building Edi-

tion. - 6.50 9 
SC

I
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Dr Proportionate Bates for Six Months. v�rt?r:��':�:;��
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going list, prOVided they are simple. at a cost of � each. I If complica�ed the cost wiU be a little more. For fu! !  
instructions address Munn & Co., 3tH Broadway, New 

The above rates Include po.t"",e, which we pay. Re­HY PNOTISM Sixty ways, 16 ;  m
J 

method, '2, mlt by postal or expre.s money oraer, or draft to orderof 
SOc. Prof. Ander.on, 1�1�7� �:o��Tex:i���J;.�="o M U N N  & C O . ,  361 B" oadwa:r, N e w  Y o l'1  • •  Y Qrk. Other foreign patents may also be obtained. I 
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POWER  1 POWER  1 � POWER ! ! !  
�'Ifty per cent. increase at 

no ad dltlonal expense. 

Victor Vapor Engine. 
Emphatically the Twentieth 

Century G ... Engine. 
S_ stamp for catalogue "A" Re!iable agents wanUd. 

T H O MAS KANE & CO. 
64-66 Wab ... h Ave., Chicago. 

r��J:'�;?fa'! ���:!a:JtTreJ� ..... 1IIII .. �jIJI"' .. 
fer to customers who first 
tried other makes tbat 
were failures and then 
purch ... ed tbe Backus. pr S_ jor CatalO(l1U. 
Ch icago Water Motor and 
Fan Co. 1 7 1 - 1 7 3 Lake 
Street , Ch icago , I I I .  

NOTICE-No cata!O(l1Us 
mailed wn!ess 1/0110 state 
what 1/0110 want to driv •• 

A POLLO GALVANIZED IRON. 

Tbe most workable iron. Tbe most perfect iron. 
Tbe moot uniform iron. 
Every sheet guaranteed. Return to your jobber 

at his expense for the smallest defect. 
You are more than welcome. 

Apollo Iron and Steel Compan,., 
Pittsburgh, Pa. . 

WIRE 
Automatic "!,':.J���nl ���:�1r.r.artment Is In 

Machinery for making sheet metal goods. 
THE WATERBURY MACHINE CO., 

P. O. Box 1025, 
WATE�BU�Y, CONN . . 11. S. A.  

- ,  -r- X R AV A P PARAT U S �I 
I I

I N F L U E.N C E.  MACH I N E.  P O L  OA\'\ GLA S S  C A S £.  04 PLAi£. 2'; , " c " D IAMETE.R J�.� .. S1 0 0 .  6 PL 5 1 5 0 .  SMAL L E R  "o l AR G l R  MAC H I N l S  
� M A C H ! N E. S  f a R  PHy 5 I C I  .... N 5  U SE... SPt.C IAL  MACH I N E. 5  
'" - TO OROE.R r O R M (.O I C..o.. .. A N D  S C H O O L  P U R P 0 5 E. S  

"" O o g & R AY R E E 0 5 B U R c;.  VV I S  U S A  

ELECTRICITY PAPERS 
No. I. How to make a Dynamo. 

I Price 1 Oc. each 
No. 2. How to make a 'relephone. . 
No. 3. How to make an Electro Motor. Bu bier Pub.Co. 

�g: t: �g: �g �:�: : �Y�"fh
e
u�:t

t�rlctrlc iI:�JiI::."· 

MADE OF FINE CLOTH IN ALL POPULAR STYLES, 
qualin Fitand Wear to finest line Not to be laundered ; when .oiled reverse, then discard. 

LUXURIOUS and ECONOMICAL. ���� �t;l�:���,�!n!I��r:}��i:\��r:;, ::!,if�)�\�c::� 
��:J���:,. '!�d�'!� 3:;;i

�!J��li8 C���8. 
REVERSIBLE COLLAR Co. 69 Milk St., Boston, M ..... 

�gu USE  g R I N DSTO N E S ?  
If 80, we can supply you. A l l  sizes 
m n u ll r f·d  and 1I 1 I 1II 0 1 I 1 I I I· d .  always 
kept in stock. R9member, we make 8 
.peclaityof .electlng stone. for all spe­
Clai purpose.. lr' A8k jor catalogue. 

'I'll ., C J .  EV I U.A iii )) S'!'O iii E C O ,  
2d Floor. Wil.hire. Cleveland. O.  

J ,itutifi, �mtri'ln. 

MAGAZ I N E  
S U N AR T ' S  

" VENI , V IO l  VICI ," 
SU NART MAGAZIN E ,  

SU NART FOLDI NGS 
Send for Illustrated Cata· 

10I!1le-2 cent stamp. 

ZENTMA1ER'S • M ICROSCOPES )i. I n  use b y  the leading Professors and Colleges 
throuRhout the world. The acme 0Veerfe�tlon 

h�:s�� a;t�;e���
r
':s';,,£

e making. eartily In-
Complete illustrated catalogue of micro· 

scopes and optical apparatus .ent free. MI­
crometer Rulings In English and Metrtc scales. 

J. Z E N T M AY E. R ,  
2 1 1  South Eleventh St. Phill., PI. 

" I N STR U M E N TS OF P R E CI S I O N . "  
Architects', Engineer.', Surveyors' l F W b & C and Dranghtsmen's Supplies. • e er 0, 

Sole Agents for Rleller's 
Patent Drawing Instru­
ments, and A. OT'r'S 
PANTOGRAPHS and 
PLANIMEl'ERS; Etc. 

- - - -- -
_ 0 _  � � 
- 0 - . 

0- - - . -
_� - --- --:>0< - -- - - - -

_� _ ;;';� r= _ _ I - - - - - Large .... ortment of 
Matbeml!tical In.tru-ments and Matertals for Schools and Collji�es. S_ tOT 

catalogue, Vol. Ill, 1 1 �2 Che_ l Il U t  �l" P h i l " . ,  1 a. Branch Houses : RT. LOUIS and BALTIMORE. 

TH IE � E 'V BRISTOL co U�'r"�R 

Registers an accurate account of work done on prtnt­
Ing presses, grain tallies, welRhlng, measurlng� and other autpmatic machines. COUDt8 up to 1,IXXHKKJ and 
repeats automatically. Si mple, accurate, durable. Spe­
cial couuters to order. pr Send for circular. 

U. J. R O O 'I', Bristo l , c.:Ollp.,  U. !'i. A. 

ALCO VA POR  LA U N C H  
E n g i n e  and H e l m  Contrt,i l led f rom Bow 

Late.t Improved and only 12 to 1 Motor 
now ready for tile markllt. 18 to to ft. 
Launcbes. 2. 3, 6 B.I: d 7 hQrse power. 

.. -' h .:-
_ .  - - - - -

No licensed Engineer or PUot required. SJ)e<d and Safetu 
Guaranteed. No Dangerom Naphtha or Gasoline med. 
lllnri n e  V llp o r  Enai n c  ( : 0  •• J CI'seY;, t: i U', 1\. J .  

WILL YOU START A LA.UNDRY? 
"Cbt £olumbia u 

mOdtm it J:aundry it macbintry 
Is tbe Cbeane.t and Be.t. 

WILSON LAUND�Y MACHINE�Y COMPANY, 

I C E iU A C H I N ES. Corl ls8 Engi nes. Brewer., 
and Bott l t' l'S' ltl ach i n e ry. THE VILTER 
MFG. CO., 899 Clinton Street, Milwaukee, Wis. 

RELIABLE MAN '1'0 HANDLE AGENTS h'OR 
telepbone tablet and specialties. Pay. 15,000 a year. 
Inclose stamp. V ictory Mfg. Company, Cleveland, O. 

Shorthand by, Mai l  ����':.�tgIt:t;���,erft�� 
lessOll hee. Potts !:Shorthand College, Williamsport, Pa, 

55000 W e  orrer cash for .Imple idea., patented 
or not. Send 10 cents to cover postage 

and expense, and we will send plan aD� particulars. 
H. H. I"RA N K L I IIi  lU F G. C O . ,  Syracuse, N. Y. 

�i� 
TYPE WHEELS .. MODELl L!XPERIMENTAl. WOR,l( .. IMAU:MM:H11Eft1' 
NO't'EL.TIES • E.TC. NE.W 1D STENCIL WORK_ 100 "AUAU _T N.Y .. 

TANK LUGS and HOOP LOCKS 
The Dickey Mfg . Co. 

RACINE, WIS. 

o THE GREAT S. S. STEWART 'Y" 2 � Banjos, Books, Music, Strings, 
etc. Bend for book of information. Store and 
Faclory. 223 Chnrch Street, Philadelphia, Pa. JjTH E CROWN !��n'ti��!!!� bonel$. For the poultryman. Best in the world. LottJelJt in ELice. Send for circular and testi­monials. Wil80n Br08., EASTON. P A. 

NAZA RE'l'H I N D USTR I A l. SCHOO l., 
Bron xvi lle iii . Y. 

UNDER THE CHARGE OF THE SISTERS OF 
ST. JOSEPH o�' NAZARETH (EPISCOPAL). 
Industrtal tra�,:::'tVe"':; �!:'l:-�J ���I 

ch
.
aracter to ren-

Term. ,150 a year. Wo va�ons. 

W OO D E N  T A N KS. 
For Railroads, �iIIs and Manufactories. 

Builders of Steel Towers and Tanks. 
La. Red Cypress Wood Tanks a speclalt,.. 

W .  E. C A I . II W I( I , I ,  C O  . . 
217 E. Maln Street, LouisVille, K,.. 

��er ��oQt�J:���I'J(ful�,�p�weTH&�! Bafe, Cheap. Best Fl ... h LaIllP In the market, $ 1  .,.�, 
JAS. H. SMI'l'H &I CO., 311 Wabash Avenue, Chicago. 

Sena for Catalog S. A. C o l u mbia, Pa. 

• D IXON ' S 69 1 saves wear of cbain, pre-

Wattbma, klng a Cradt for Young mtn and Womtn ClacRLAEpHc HITAEI N ::��ft���;�;tqr:: 
Parsons Tnstitutt for Watcb k € send 10 cents for sample • ..- c-nd f 1897 �_._,_._ � ma tl'$, Il9hUtl'$ aId Opticians II new QuaNtl'$. JOS. DIXON CRUCIBLE CO., J ERSEY CITY, N. J.  

""", "" or """"""'V..... 1 1 1  BRADLEY AVE. , P E O R I A ,  I L L I N OIS ________ .....:._..:...-....:..::...;..�2..=..:;;. 

�1!!!.R���latHIW!f safe¥-A!!� 

�� ....... . S t . Don't dodgs-face thIII bJ. 
• 

& ea or eYci •• addie questiOn-leBrll : 
<> the facts. Ourbook"SADDLa • 

� S ddl ? Ba".a" free to an,. adcl..-. 
: <> a e .  Garford llfr.ce. B1,r1a,O • • 

<><><><><><><><><><><> •••••••••••••••• 

AN INVIGORATING BATH 
10 the best I>reservatlve of bealtb, and the 
best batb of all for this plll'Jl(l.e Is the 

I M PROVED H O M E  TURKO · RUSSIAN 
FOLDING BATH CA�INET. 

Portable-can be used In any room. 
�n'a s:::FuDie�°b'a�:l.

g
'l!':ir::'���'i."��� 

rheumatism and colds. Insures a 
clear complexion. Prevents obesity. 17" S_ for aescripti", cW'wlar. 

CO., 1 2 1  White Street, New York City. 

EXTEND YOUR  TRADE 
Manufacturer. wishing to extend their trade I n  Eng-

I
I�'!,� :���!t�1.t'�I1�:':' .t;\,1f. 'lt�mIt'!':!�e�8!:'ilil:e� 

for dolIlJl business with Englisll mercbants and .hlp.. 
pers, and is prepared to extend trade or open a mar­
ket on moderate terms. 

How to Build 

The "ew Baumell HatCher. netic razor can beused luany 

1.f.lfCliL£�\tr{RO£D. ur\::&;I��O. �si�lon, while walking rid-

�p
l?n

w:fo�r:n��Aitr���� Gi BRASS BAN D ease & safety. Anyone with· 
. out �tice can use It .uc-

Instruments, Drums, Uniforms, Eguip. f�S:ver1'��t:tI�t:h�tdo�e� 
ments for Bands and Drum Corps. Low- liable persons who will prom-

w' est prices ever quoted. Fine Catalog, 400 t,e tpI���rJt'
I�¥��:U=§ Illustrations, mailed free .. it gives B:md eo •• 10 Burra,. St., N. Y. aV. 

AC E���ni,;;�;:fD Experimental Science 

A. W. OBERMANN, 

B liCK � BROS CAS:I;.I!' STE£:l0 

to sell tbe new Patent 

�::!�����n �;:'t�f�:'\= 
Cooker. Steamer (like wt) 
and Cullender In which all 
kinds of food can be cook­
ed. steamed and strained. 
No burning or wa.tlng of 
food. Scalded hands ab­
solutely prevented. Man. 
ufactured of .teel and 
best enamel, and war-
ra

S:��{�8 
elr':l ��?:�i-

tory secured. Address 24 Bond Street, New York. 

Pattern Maker's Goulles Wood­
workers' Chisels, Gonges, Turning Tool.. pr Send for Price List. 
BUCK BROS., M ILLBURY, MAss. 

Lal��v�Tak�J riPs pM Usb 
dlsconnts for eastern and central states. 

WINU M.IL L�, P. O. Box l592, PHILADELPHIA, PA. 

VOLN EY W. MASON & CO. ,  

Friction P.u l I eys, O Iutches & E levators 
PROVI D E N C E  R. I .  

a 

By GEO. M. HOPKINS. 

17th Edition Revised and Enlargecl. 

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

Those intendlIlJl to build will lind the very best practical sug­
gestions and examples of Modem Architecture In the handsomest 
Architectural Magazine ever published 

This splendid work is up to the times. 
It gives young and old something worthy of 
thought. It bas 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 furnishes sug· 
gestions for hours of instructive recreation. 

"The Scientific American 
Building Edition ."  

Each number Is iIInstrated wltb a Colored plate and numerous 
bandsome eIUlravlngs made direct from photographs oj b1loil<U71118, 
together with Interior view., tloor plans, description, co.t, 10ca'.lon, 
owners' and archItects' names and addresses. Tbe illu.tratlon. Include seashore, southern, colonial and city residences, churches, 
schools. public buildings, stables. carriBRe bouses. etc. 

All who contemplate bulldlnl', or ImprovlnR bomes or structures 
of an,. kind, have In this hand.ome work an almost endles. series of 

the late.t and best example. from which to make selections, thus saVing tim� and money. 
PUBLISHEn MONTHLY. SU.SCRIPTIONS $2. 50 A Y EAR. SINGLE COP I ES 25 CENTS. 

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

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

SCIENTIFIC AMERICAN, 

FO� �� a.t �
ll

.
n�w 

•• ':,t;':::�88 M U NN & 00. ,  Publ ishers, 3&1 Broadway, New York 361 BROADWAY, NEW YORK. 
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)If£ill'eriisemenis. 
O RD I N A R Y  RA'l'ES. 

I nsi<l e  Palre, eRch i n ser.ion - - ,, :; cents a li n e 
lIack " u lr e .  each i n s el'ti o n  - - - - $1 .00 a li n e 

lTFor some classes oj AdvertiSements. Special and 
Higher rates are requ4red. 

Tbe above are Cb8Ne8 per agate Jlne-about eillbt 
words per line. Tbls notice shows the wldtb of the Ime, 
and is set in agate type. Enllravlngs may head adver­
tisements at the same rate per agate line, by measure ... 
ruent, as the letter press. Advertisements must be 
received at Publication Omce as early as Thursday 
moming to appe� in the following week's issue. 

(ribunt � BieVdt 
Tested and True. 

The Ensleot Itllftulnlr Wheel I n  the Wo)'ld. 
IF' &nil jrJr Oatalogue. 

THE BLACK Mfa. CD . ,  ER IE ,  PAt 

Nickel Silver 
Watches,.. • 

We are casing all sizes of movements in this 
new metal. It takes a better finish and is more 
enduring than sterling. 

It supersedes the old nickel plate. and enables 
0Qe to have a perfect timepiece at small cost. 

Our ·  Solid Gold and Filled Cases, as well as 
Sterling Silver and Enameled patterns, are in 
greater variety this ICUOIl than ever. 

New specialtia have been added. 
Out '97 Model 

Trump Cyclometer, 
the 10,000 mile wheel recordet;. 

are all shown in our new catalogues, which 
will be sent to all. 

The Waterbury Watch Co. 
WATERBURY, CONN. 

The 
American 
Bel l Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns 

Letters-Patent No. 463 . 5 69, 

granted to Emile Berliner 

N ovember 1 7, 1 89 1 ,  for 

a combined Telegraph and 

Telephone, covering all 

forms of Microphone 

Transmitters or contact 

Telephones. 

To Readers of 
the Sc ientific American : 

An arrangement has been made with The New York 
Tribune, which has taken the entire first edition of the new 
standard Scribner's History of the United States, whereby 
OlLr readers are able to secure this patriotic work at one-third 
discount and small payments. It is not for sale in bookstores. 

E X - PRESIDENT B E N JA M I N  H A R R ISON , I N DIANAPOLIS, I N D  . 
.. I commend the scheme of the work; and the execution of It In tho.e parts that I bave 

been able to examine. A good acquaintance with our national history is really essential to 
citizenship, and I hope this history may have a wide distributIon." 

SCRIBNER'S 
H ISTORY OF THE UNITED STATES 

This oet. bound in l' er .. lan Leyallt. clln be had fo r $3.00 
down. The bi u dinK I .  wn rt'a ntcd by the S<,)·lbllers. 

T H E WOR K .  
The blstory I. now com­

plete, after many years of 
preparation, and makes 3,600 
p811:es, l,600 I l l u s t r a t l o n 8  
alone C08t more than ,I00,-
000. It Is the only large 
w.ork which Is fuil, broullht 
down to date, superbly illus­
trated, meeting ail the de­
mands of Intel1lllent Amer­
ican families. Tbe plan of 
the work was laid by Wil­
liam Cullen Bryant, the text 
written by Sydney Howard 
Gay, Noah Brooks, Edward 
Everett Hale, Horace E. 
Scudder, Rossiter Jobnson, 

. and many other specialists. 

THE PROPOSITION.  
W e  will send t o  readers of 

.. The Scientific American U 
. these lIve Royal O c t a  v o  

Volume. on receipt of ell.OO 
and the agreement to remIt 
� OOa month for 9 months-
120.00 In all. Bound In half­
leather, which we f'etom­
mend. ,1 a month more. 

NO RISK. 11 the set is 
not satisfactory It may be 
returned, at our expense, 
and money will be refunded. 

We do not aUelD'pl' to de .. ertfJe tbe work. We W1l'!Ilt to have It exam­

Ined and are willing to pay charge. both ",aJ'8 to get you to look at It. 

ORDERS SHOULD BE SENT TO 
THE NEW YORK TRIBUNE, Tribune Building, New York. 

PHOTOGRAPHIC 
SIMPLICITY 

Is embodied in the Pocket Kodak. 
EASTMAN KODAK CO. 

BO<JRlet free at agencies 
or by ma#. Rochester. N. Y. 

Free! Free! 

• 

T H E E •• A STJC T i l> e:0.'8 . . . 
New Invenrlon Cal en dar will be mailed .eltber 
from Boston, ChlCSIIO, or San lI'rIdMMeO, 11'11'«11, ' olily 
send necessary maIling expense, ftve 2c. stamps.· 

J ESSO P'S ST E E LTHB\�[.r 
F O R  T O O L S , S AW S  E TC.  

W", J E S S O P  .5. S O N S  1.: 9  91 J O H N  S T. N E W  Y O R K  

WE MAKE OUR TUBE 
of F"""'1FrroT"Tf'Y CARBON STEEL 

Because a Tube like this of our Is just as strong as a Tube like this of 

While WEIGHT ..oR WBIGHT In a Bicycle our FIFTY CAIlBON Steel will iut 10 long 

and TWENT Y-FIVE C A RBON Steel will last only 80 lonll . • •  , • 
NOTE T H E  F U L L  I M PORT OF T H E  PA RALLEL L I N E S .  

The comparison wblch they RrRphlcally make lndlcate8 the re8u1t o f  the prdlonged Investlll8-

tlon
��:t

t
��e

mf::t�r�ct�� g�r..t::�::''i-vw��borate the8e resnlts Is merely 80 tlnch to 1t8 credit : 
that tbe same Is true of actual trial on the road equally prove8 the trial to have been made In 

bicycles of correct desllrO and construction. THE FACT REMAINS. ' 
The marldn of safety Is greatly lucreased by the use of tbi. tube. Every bicycle manufacturer 

should use If ; every dealer should Insl8t on havlllj( It ; every rider shonld demand It. 

Send jor ()ntaloaue. T H E  P O P E  T U B E  CO. , H A RTFORD, CON N .  

P R I ESTMAN S A FETY O I L  E N G I N E  
".A. thorO'U{1hLy !rtwce8sjul commercial En .. 

gine using a Saje Oil."-Frnnklln Institute 
No Extra Insurance, No ��t�\:o s�f:; NEl'cg,��\�t 

and Convenient. Chosen by 
Nine Gover"ments. Used for 
nearly every purpose. 
P H I E S T M A N  & CO . . l ncorp'd. 
i> a O nO U)' � "  U l dlt.,  I'H I LA n }; L .' '' . '' . I'A . 

GASOLI NE  ENGI NE  �. i s  used for a lmost every 
pu rpose powe r i-s appl ied 
to u nder  the sun ,  and is  
unequaled. 

F.nII particulars by addressing . - ' . 
- CHARTER GAS ENGINE CO. 

. Box 1 4 8 ,  Sterl i n g ,  I I I .  

At I P Bicvcles, W&tchet GUlli, Buggiel H:,rneaB, 

rl� �  SeWlDg llachineB Organa. Pianos Safep.,Toola 
4 

. Scalea of all varietie. aDd 1000 other articles 
Uaia free. CBIC,j.GO Sc.u ... (;0 . ,  ChlC:l.gO 111.  

p,- ES'l'A IJI. I S H E J) l S 4 � ;  
The Most Popular Scientific Paper i n  the World 

Only 53.00 R Y ear, I n c l u d i n g  P08taKe. 

WeekI Y--II� N u mb el'8 a Y ea)'. 
'l' h i .  "' i d e l )'  ci rcll i a t e d  and splendidly Illustrated 

paper Is publisbed weekly. Every number contains 8ix­
t een pages of usefOll lnformo.tion and a larlle number or 
original engravlnlls of new inventions and discoveries, 
representlllll Engineerillll: Works, St.eam Machinery, 
New Inventions, Novelt1es tn Meclianlcf', Manufactures, 
Chemi �try, mIectrlcity.Tel ea-rapb y, Photograpby, Aj·chi .. 
tecture, Agrlculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

'(' (' .. 111 "" of �n h !Ol C I ' i ,l t. i o ll . - One COpy of the SC1EN­

TIFIC AM ERICAN w\JI be sent for one year -52 numbers­
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico, on receipt of 'I' h . ·ct! 1 ) ., 1 1 1 1 1 '101 by 
the pub:isbers ; six months, '1.50; three months, .1.00. 

« :  i I I  h ... . - Specia] rates for several names, and to Post­
masters. Write for particulars. 

'l'be safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefnlly placed in8ide 
of enveLopeEl, securely sealed, and cnr:rectly addressed, 
seldom Jloes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable'to . -

iU U lS /'i &; U U . ,  a l l l  Jl I· lt ll d w ay. New Ye.rk. 

--.. --

Jtitlttitit �mtrita:lt Juppltmtnt 
This is a separate and distinct publicatIon from THE 

�CJ ENTU'IC AMERICA :"" , but is uniform therewith in 
size, every number contalnlnlr sixteen larg(> pages full 
of engravinlrs, many of wnlch are taken from forellrD 
papers ane accompanied with transisted d"scriptlons. 
THE SCI�NTIPI C AM ERICAN SUPPLEM I<NT I. published 
weekJy. and Includes a very wide rantle ot contents. It 
pnwer..t� til..! IllOSt. recent papers by em!nent writers in 
all the principal departments of Science and the Useful 
ArtE, embracing Biology, Geology. Mineralogy, �atural 
History, Geography ArchreoJoiZY, Astronomy, Cbemis­
try, El ectriCity, LLght, Heat, Mechanical Engineering, 
Steam and Railway En�ineert (lg, MininJl, Ship Building, 
Marine Engineerlnll, Photograph y ,  Tecbnology. Manu� 
facturinlZ Industries, Sanitary �ineerin�. Amculture. 
HortIculture, Domestic Economy, Riography. MediCine. 
etc. A vast amount of fresb and valuable Information 
ohtalnable ;n no other publication, 

The most Imtportant En<]ineering Works, Mechanisms, 
ana Manufactures at home and abroad are lIIu8trated 
and described in the SUPPLEMENT. 

Pric!' for the SUPPLI<M I<NT. for the United Slates, 
" anada, and Mexico, $5.00 . a year ; or one copy of the 
SrIENTIFIC AMERICAN and one copy of the SUPl'LE­

M I<NT, bot.h mailed for one year to one address for '7.00. 
Single copies, 10 cents • .A dd ress and remit by postal 
order, axpreS8 money order, or check, 

iU U lS N  &; UU.,  3 6 1  U)',, " d w o y ,  New York. 

--tt--

'f11 ·1 ;t · �� ;t ' t ' 
e1 lU. hll.tg e'h \ lO U. 

TRE ScI"NTIPIC AMERICAN BUILDING ED I TION I. 
I .. ued monthly, '2.50 a year. Sillj(le copies, 25 cents. 
Thirty, two large quarto 1>8IIes. forminjl,' a larlle and 
.plendid M"';azine of Arcbltecture, rich Iy a�omed with 
elegant plat •• and .>tber One elllr'avlnllS ; Illustrating the 
most interesting exampies ot modem ArchitectUlal 
Construction and allied subjects. 

A speckO.l featUle Is th", presentation in each number 
or a variety 01 tbe lat.est and best plans for private resi. 
dencep. city .and country, including tbose of very mod· 
erate cost as ·wen &8 the more expensive. Dra.wings ID 
perspective and in COior are given, tog-ether with Floor 
Plans. Descriptions, Locations, Estimated Cost, etc. 

.l')le el ellan";' and �heapness of this magnillcent work . 
have- won for it the L;u'llcst (; i l'c u l al i o ll of aDy 
Arcbitectural publication in the world. Sold by all 
newsdeaiers. '2.50 a year . .  Remit to 

IU L' lS lS  &; C O . ,  a el l  lll'on,hvoy, lS ew Y o rk. 

--�--

�l'vort �(litiOll 
of tbe SCIENTIFIC AMERICAN, with which is incor­
porated �' LA AM ERICA CIENTIFI(,A E INDUSTR I AL," 

or Spanish edition of the SnENTI FtC AMERICAN Is pub­
IIsbp.d montb ly. and IS uniform In size and typography 
with 'tbe S C I l< N T I F I C  AMER I CAN. Every number con­
tains abont 50 P8lle8,profusely Illustrated. It is tbe lInest 
scientillc; industrial export paper published. it circu­
lates thro'lilhont CUbA, tbe West Indies, Mexico, Cen­
tral and South Amerlea, Spain and Spanish possessions 
-wherever the Svs1llsb. .Ian�e IS spoken. THE :SCI­

ENT I F I C  A M E R I CAN EX PORT EDITION bas a large 

guaranteed circulation In all commercial places through­

out the worl.d. �.OO a year, po.tpald, to any part of the 
world. Single copies, 25 cents. 

p,- Manufacturers and otbers who desire to secure 

fo:eillll trade may bave large and hands(,mely displayed 

anl .ouncemen's publlsbed in this edition at a very 
' m?derate cost. Rates upon application. 

lU VlS N  &; eo . . P n b lishers, 
361 Broadway, N ew York. 

PRINTING INKS 
The SCIENTIFIC AMERICAN Is printed with CHAS. 

ENEU J OHNSON & CO.'S INK, Tenth and Lombard 
Bt .. , Philadelphia, and 47 Rose St., opp. Duane, New York 

© 1897 SCIENTIFIC AMERICAN, INC.




