
[Entered at the Poet OftIce of New York, N. Y., as S�oDd ClaM malter. Copyrigbt. 1896, by )(lInn & Co.) 

A WEEKT,Y JOlTRNAL OF PRACTICAL INFORMATIONI ARTI SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 
\'01. LXXJl.-�o. 19'-1 £STABLI,HED 1&15. . 

- ,  

It 

"t 

�. 
4 

UN IVtlUITV CAMPUS 
50AtRE:O 

• 

1 A""'OAY 
& DDIII .. "TOA.V' 
.) '(I!wee ", ... u. 
.. [Lf"CTlltU. luu ... OI'" 
! [""INELlltINa IJUILOU" 
• LOtOMOTIVE ueo .. .- TOft" 7 �."'A'''UTIUL L.A,auTO.., 
• u .. ,VI'ft'ITl' HAI..L 
, A."T KALL 
" u.a. f,_P£'UlilllltNT 'TAT'" 
11 Ufifty[JtS,tTf rARM f)_A'.,. 

�--�����--� 

NE W YOHK. MAY tI, 1895 

.a'J • 
.. ,. . I." � 1.7.� 
.. ,.� , ... � 
I"I� 
.... � 
.... � 
I .... � 
-'� .... �5f_ ... , Zlo 

'f' 

1. Pllw uJ CIWIVWt, IIhvWWI: IOclitiun of the more bnUdinp. •• Rugilleerlng buIJd!Dc. S. Diagram IbowloJ! nnmber of Itmlenll< I!, attendance, Im-IIf, 4. Loeom!'t!ve I.eIItlng: In the cab, 6. Field engiDeering. 7. A comer'ln the dynamo room. 8. Te8tlng strength of beo\ws. II. Telltinl: centr!!ulal pump. 10. Workmg up a tel!t. 

PURDUE UNIVERSITY. LA FAYETTE. IND.-[See page 292.] 
© 1895 SCIENTIFIC AMERICAN, INC. 

3 

f$3.00 A "EAU. 
WEEKLY. 



, titntifit �Ulltritan. 
ESTABLISHED lH4&. 

MUNN & CO .. Editors and Proprietors. 
PUBLISHED WEEKLY AT 

No. 361 BltOADWAY, NEW YORK. 

o. D. MUNN. A. E. BEACH. 

'I'J<:ItIUS I.'(lJt THE �(!IE:STIFIC AillEllJCAl'i. 

��: ��g�: ��e ���M?��;�h1,;' �:'s?
a
g:�:d�ro�'iJ��?co::::: ':.::: :::'.:'.S¥ gg 

One copy.one year,to any foreign country belongin�to Postal Union. 4 UO 
ltemit by postal or express money order, or by bank draft or cheCK. 
MUNN & CO .• 361 Broadway. corner of Frauklin Street. NAW Yorl<. 

'I'ht� �ci(>lItiJic .A.nUH"ICnn �lIpplelllellt 
18 a distinct paper from the SrtENTIFIC AM EIUCAN. 'l'Hlll 8LJ l'PLEMlllN'l' 
Is issued weeklv. Every number contains 16 octavo p�es. uniform in size 
with SCJENTIF:C AMERICAN. '!'erms of subscription for SUPPLEMENT, 
�·��i�:�I�:t:i:1.ouib�·, :o�r:l

d
t�fo�e�\�le $600�i:8 YrcrC:�t:'o,�,� 

b
���!I�:r;���

a
�t�:(t�:��l��nti�i�����Y' A������G

e
���

s,
��;l� ENT 

���Pp'i �"t
n
;e��� ��'ia;.�a':t,�

o
fO��t.!

d
:���ri�s 

U
Wirh·i�

a
p�ta?

r
J�T��

c
�ig'l.� 

dollars and flJty cents a year. 
Ullilclill� I:t:clitieli. 

I'll & AHClllTl!lCTS A"lJ BUILDERS IllIJlTIOlS O� 'rBI! !SCIENTIFiC AMEKi-
�:i�i�� ,.J��:a���p:����lrv:I!�:�:,

t
�dP:'�

o
��caJf ��:tru����h�et:�: 

pertaining to modern arcnltecture. Each number is illustrated with 
beautiful plates, showing de�irable dwellings. public buildina-s 'lnd archi ... 
tectura: 'Vork: in great variety. 'ro builders and all who contemplatebuHd ... 
tng this work is invaluablp.. Has th� largest circulation of any architec ... 
tural publication in the world. 
or

S
lf:!Tc������ ����� . • fJ }'t,��i� '?';sfa�r

t 
u���

e 
c���\'i-?e�

ta
:ii'iJ c,.

a
;:�:. 

Combined rate!or BUII.DI"G EDITION with SCIENTIFIC AMERICAN. to one 
����r�er��eaflr

e
1fuli�IJ�

r
���Trg�!�Cl����lg

o
���

ri
:.�A��n� ��:: 

PI.EMENT. 19.00 a year. 'llo forei.u PostOl Union countries. '11.00 a year. 

NEW YORK, SATURDAY, M,AY 11, 1895. 

(�("lIeUI�. 
(Illustrated art.icles arp marked with an asterisk.) 

A�1�::'J .. ��.�����.':':�:.��� .. ��� 291 1 f�':.��u!,�o�ga;���';�g��::.�� §II 
Alaskan gold region •. the . ...... 299 LI"btnlng freak •.................. 295 
Aluminum. notes on . ..... ....... 295 Milk, tbe boiling point of ..... ... 298 
Armor plate. tesLlnll( 18 inch., ... 299 MovinJl: a masonry house . ...... .. 298 
l�i1�e�

nd
/a�

b
1
i
':!���

s. n
�t�e·t·, 

300 
��::i� 'a��,��;��e:,·paris::::::::·.: � 

ChiCSgo· .......... , ............ 296 PbelPS. Georf(e M ........ ... ..... 291 
California products in Berlin ... . 296 Purdue University. La Fayette. 
Cycling and tb,! beart .. . ... .... . .. 295 Ind.' .... . .... . . . . . . ..... ....... 289 
Electrical appliances In tbe Ja" Steamers. new lake ......... . . . .... 21M 

»anese war ..... : ..... : ........ 29l Torpedoes, Instrument for plac-
EnJl:me power. flRurmg (6';17), ... 301 mll" ........ ..................... 295 
Engine, traction, f,l'8solinli! •....... 294 Town, rural, fate of the . . . ... .... 293 
]<'Og si�na\s . ...................... 298 Transparencies, collodlo·cblo· 
Force and enerlO' . . . . . ... ......... 290 ride for ......................... 298 
Freckles. removinJl: (6507) . • • • • • • •  300 Trolley. tbe. In Rome .......... ... 293 
I<'relgbt car door!, .... ............ 21M Typewriter ribbons (�) ......... 301 
Glue.llquid .... .. ... .... ........... 293 Varnisb. hlack (li52O) • • • • • • • • • • •••• 301 
Gnu. White talledMthe •........... 299 Violet writing Ink rti5(9) • • • • • • • • • •  301 
u�;�

e
�:t��:Jf 

i
�orkhiJi '(6500) :::: � �r�:i�:�f�ni�:t:�C���i8: pre: 200 

Hotel MajestIc. tbe. New York . . 293 ventlon of .. ..... ..... ... .... .. 21M 
Inventions. recently patented ... 300 World's fairs in 1896 . .............. 295 

TABL E OF CONTENTS OF 

[MAY II, 1895. 
FORCE AND ENERGY. lar motion stops. But if the degradation of energy 

In the usual treatment of the science of mechanics shall ultimately bring all matter to the absolute zero, 
and physics, three central ideas are generally made then Maxwell's demon would find his occupation gone, 
very prominent. These are force, work, and energy. and like Macaulay's New Zealander could only sit still 
The order in which they are given is an index of the and contemplate the ruins of the past. 
treatment of the subject. Force is defined; then work is • I •• • 
described as the exercise of force along a path through THE HE A. YENS IN lilA. Y. 

space; and, finally, energy is defined as the capacity The interesting assemblage of planets in the evening 
for doing work. Nothing is more certain than the sky will be increased in number during May by the 
fact that a complete and working understanding of addition of Mercury, which is in superior conjunction 
the relations of force and energy is essential to the with the sun on the evening of the 4th. But not until 
study of rllechanics and physi<�s, and the great errors the end of the month wilI the little planet be far 
of the world of scientists and in vestigators have been enough east of the sun to be well seen. At that 
due to ignorance or misconception of these relatious. time it will be near Jupiter in the constellation 
It is but a few years since the mistaken doctrine of the Gemini. Early in June it will be in rather close con­
conservation of force was definitely abandoned for the junction with Jupiter. 
true doctrine of the conservation of energy. Such Venus moves during May from Taurus into Gemini, 
abandonment indicated a very recent understanding passing a little more than two degrees north of Jupiter 
of the true relations of force and energy, for the erro- an hour before noon on the 18th. As Venus has now 
neous expression conservation of force is hardly yet become so bright as to be vit!lble to a keen eye at mid· 
extinct. The many attempts at the production of per· day, it will be possible, on this occasion, to find J olpiter 
petual motion indicate a want of appreciation of the in the daytime with the aid of Venus, and to see them 
fundamental bases of science. The search is still in both with the aid of a strong field glass. The ex· 
progress, hopeful enth usiasts refusing to accept the periment should be made between two and three 
truth that energy is as indestructible as matter, and as o'clock in the afternoon, when the two planets will be 
impossible of creation. near the meridian. At the end of the month Venus 

But it would seem that in the threefold division will be near the twin stars of Gemini, Castor and 
force, work and energy, there is either one word too Pollux. She will then have attained about one-half 
few or one word too many. Energy can be expended, of her maximum brightness. 
and if expended, producf>8 an exact eq uivalent of other MaE, which passed Jupiter on April 25, will con· 
energy. As fast as one quantity of energy is expended tinue to move eastward during May, and at the end 
or di8appears, another q uantity exactly equal, though of the month will be in the eastern part of Gemini, 
it may be of widely different form, is produced. The uear Venus, with which planet it will be 1n close con­
sl1m of all the energies of the universe is always equal. junction on the 5th of June. 
Now, what distinct existence can work be said to Jupiter, following the example of Mars, whom he reo 
have? When energy is expended it does work; it reo placed in the public eye during the latter part of the 
produces an equal amount of energy; therefore the winter, is becoming less conspicuous as he draws 
term work must be accepted as the synonym for the nearer the sun, and early in June he will cease to 
"production of energy." It would seem better to adorn the sllnset sky. Jupiter remains in Gemini, 
abandon the term" work," as ordinarily used, to es- moving slowly eastward, and at tlie close of May wil 
tablish the basis of mechanics, unless a synonym for be near the third magnit11de !'ltar Epsilon. 
the" expenditure of energy" could be found. The . Saturn replaces Jupiter, advancing with the annual 
term "working" might supply t.his synonym. But revolution of the heavens from the east. This splendid 
the real basic terms in mechanics should be either the and unique planet crosses the meridian at the open· 
two, force and energy, or the fonr, force, energy, ex- ing of May about 1 1:30 P. M., and at the end of the 
penditure of energy and production of energy. month about 9:30 P. M. It is in the eastern part of 

The terms work and working may be substituted the constellation Virgo, near the fourth magnitude star 
for the last compound terms. As it stands now, there Kappa. The only star in its neighborhood conipara 
is a strong tendency to place energy in its definition ble in brightness with Saturn is Spica, the leading 
as a sort of subsidiary to work. It should be treated brilliant of Virgo, which shines about 12° almost di 
a8 the all·important thing, and work as a convenient rectly west of the planet. Saturn's rings now present 
expression of a single one of its phases. An advanced a beautiful appearance with a 3 inch or 4 inch tele 
treatment of the subject of mechanics might be based scope. It is the north pole of the planet that now 
on the entire omission of the term work, making it a leans earth ward, and consequently it is the north 
science of force and energy, treating work as the ex- side of the rings that we see. The earth is between 16 
pression of the concrete only. and 17° above the plane of the rings. Their major 

The realization of the true meaning of work makes axis appears about 42' in length and their minor axis 
the understanding of the impossibility of perpetual about 12". A good 4 inch telescope is capable of 
motion much clearer. No machine can produce energy showing five of Saturn's satellites, Japetus, Titan 
or do work without an exact equivalent of energy Rhea, Dione, and Tethys. The other three, Hyperion 

SCIENTIFIC AMERICAN SUPPLEMENT being put into it. There is a further aspect of the Enceladus and Mimas, are visible only with more pow 
subject. After aU t h e  coal is burned, after the sun erful instruments. No one who has an opportunity 

No_ 1010. has cooled down and after all the possibilities of to look through a telescope should fail to see Saturn 
For tile 'Veek Endhl� May 11. 1896. establishing differences of temperature will have dis· Its rings are an unceasing source of wonder, and no 
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MAY II, lB9s.] 
still more beautiful double, though more difficult, To fill his place the Academy has chosen a veteran. 
and requiring a better telescope to be well seen, is and Wolcott Gibbs, of Newport, R. I., the Nestor of 
Epsilon Bootis. The peculiar charm of this star de- American chemists, was given the high office of presi­
pends upon the splendid contrast of colors presented dent of the National Academy of Sciences. To even 
by its two unequal components. The larger star of briefly review the career of this eminent scientist 
the two is of the third magnitude and deepyellow; the would be an arduous undertaking and one that, to be 
smaller star is of the sixth magnitude and bright green. well done, must be lovingly done; for among the 
Their distance apart is less than 3", and on account of teachers of science no one has so thoroughly succeeded 
the inequality of their magnitudes a 4 inch glass is in attracting I!tudents by the charm of his personal 
likely to give a more satisfactory view of them than a magnetism since the time of Louis Agassiz as Dr. 
3 inch, although the latter is capable of separating Gibbs. A word or two must be given of his record. 
them and of showing their colorb also. Seventy-three years ago in February he was born in 

Another double starmuch resembling Epsilon Bootis, New York City, and after graduation at Columbia and 
but easier to separate, is Gamma Leonis. The larger study in Europe, he became a teacher of chemistry. 
component is of the thb'd magnitude, and the smaller In 1849, a date when several of the members of the 
of the fourth, the first being yellow and the second Academy were not yet born, he was called to the chair 
green or greenish blue. The distance is about 3�·. of chemistry and physics in the College of the City of 

Look also with a 3� or 4 inch glass at Iota Leonis, New York, and, in 1863, he went to Cambridge to ac­
whose larger star is of the fourth magnitude, color pale cept the Rumford professorship in the Lawrence Scien­
yellow, and the smaller star of the I!eventh magnitude, tific School of Harvard University. Having served 
color light blue; distance 2�·. there for more than a quarter of a century, he was 

A very beautiful and easy doubl e, now well placed made emeritus, and then retired to his home in New­
for observation, is 12 Comm Berenicis. Even a 2 inch port, where he devotes the leisure of his maturing 
telescope will show this readily. as the distance of the years to the prosecution of original investigations. 
components exceeds one minute of arc. 'I.'heir magni- During the civil war he was a member of the executive 
tudes are fifth and eighth, and their colors yellow and council of the United States Sanitary Commission, and 
rose red or lilac, ·to him credit is given for the idea out of which the 

Everybody of course knows the splendid Mizar in Union League Club has grown, of which he is the senior 
the middle of the handle of the Great Dipper. An honorary member. In returning to its earlier tradi­
average eye sees its companion Alcor without optical tions and choosing to its highest office the most dia­
assistance. With a 2 inch or 3 inch telescope Mizar is tinguished of its members. the Academy has adopted 
seen to bo itself double, the larger star being of the a course that cannot but be of benefit to it. 
third magnitUde and white, and the smaller of the fifth A home secretary was also chosen at the recent meet­
magnitude and light emerald. ing. Asaph Hall, who found the moons of Mars for 

The beautiful Cor Caroli, the brightest star in the the World in 1877, and achieved fame at the same time. 
constellation Canes Venatici, must also be mentioned was continued in the place that he had so acceptably 
The telescope shows that it consists or two stars, about filled for many years. The headquarters of the 
20" apart, the larger of which, of the third magnitude, Academy are in Washington, and therefore it is de­
is white, while the smaller, of the sixth magnitude, or sirable that the office of the secretary should be there 
under, is distinctly lilac. also. Professor Hall was for many years connected 

Those who are not familiar with the constellations with the United States Naval Observatory, and is now 
will need to use a star atlas for finding the double on the retired list, with leisure at his command. 
stars j ust described. Their places cannot be satisfac- In addition to the officers mentioned, George J. 
torily indicated by mere description. Brush, of the Sheffield Scientific School; Benjamin A. 

GARRETT P. SERVISS. Gould, of Cambridge, Mass.; Simon Newcomb, of the 
.. ••• .. United States Nautical Almanac; Ira Remsen, of Johns 

THE NATIONAL ACADEMY OF SCIENCES. Hopkins University; George L. Goodale, of the 
The meeting of the National Academy of �ciences botanical department of Harvard University; and 

that was held in Washington recently was of more Othniel C. Marsh, of the Peabody Museum of New 
than usual interest, owing to the special character of Haven, were elected new members of the council. 
the busin�ss transacted. Interest was not only confined to the election of new 

The Academy, as many of the readers of the SeIEN- officers, for it extended to the new members who were 
TIFIC AMERICAN know, but of which fact the general chosen. Notwithstanding the number of vacancies, 
public persists in remaining very ignorant, is the never more than five new members are chosen to the 
highest scientific body in the United States, and an Academy at one time, and members can only be elected 
election to its membership is the greatest honor that at the stated meeting. No candidates ha.ve been 
an American can expect to receive at the hands of his chosen sillce 1892, but this year four were agreed upon. 
countrymen. To this Academy all questions of scien- They were : William L. Elkin, of the astronomical de· 
tific importance that come up in the administration of partment of Yale University; Charles S. Sargent, who 
the government are referred for final decision. Even fills the chair of arboriculture in Harvard University, 
matters of the utmost delicacy, such as one involving Cambridge; William H. Welch, of the Johns Hopkins 
the life or death of a geological survey, have been University, whose recent researches in biology have 
passed upon by them and their decision accepted been so valuable, especially in the direction of deter­
without an appeal. Its membership is limited by law mining with exactness the presence of rabies in per­
to 100 members, and it is never full. Indeed, in recent sons bitten by animals affiicted with hydrophobia; 
years, owing to the large number of candidates pro- and Charles O. Whitman, whose researches in marine 
posed, no choice was possible, and the number of life have resulted in his recent appointment to the 
members had been reduced by death to below ninety. University of Chicago. 

Two meetings are held each year. One on the third Besides the home members, three foreign associates 
Tuesday in April, always in Washington, D. C., and the were chosen. They were : Prof. Rudolph Lenckart, who 
other, usually elsewhere, about the 1st of November. for so many years has been in charge of the Zoological 
The stated meeting, as the one held in the spring is Institute in Leipsic, Germany; Prof. Sophus Jie, the 
called, was convened on April 16 in the audience room famous Norwegian astronomer, wiJO now fills the chair 
of the United States National Museum, and continued of that science in Leipsic; and Prof. Julius von Sachs, 
its sessions until April 19. the director of the Botanical Gardens in Wurzburg, 

Among the features of this year's meeting that gave Bavaria. It is perhaps well to add that foreign mem­
it unusual prominence was the election of a new presi- bership is likewise restricted, and there are never more 
dent. In the more than thirty years of its existence, than fifty foreign members. 
for it was founded in 1863, by an act of Congress, the The Academy has also a substantial way of honor­
Academy has had but few presiding officers. Alexan- ing scientists, for it is the custodian of several trust 
dpr D. Bache, who for so long a time filled the high office funds, from the interest of which gold medals are 
of superintendent of the Un ited Statps Coast Survey, awarded from time to time for discoveries or advances 
was the first to receive the presidency from the hands made in special branches of science. Conspicuous 
of his associates. From the inception of the Academy among these is the Watson medal, derived from a fund 
until his death, in 1868, he filled that place. His able of $13,000 left some years ago to the Acaderuy by James 
colleague in Washington, Joseph Henry, the first sec- C. Watson, from the interest of which " a  medal is to 
retary of the Smithsonian Institution, came next. and be prepared to be awarded to the person in any coun­
for ten ypars, with courtly grace, he presided over the try who shall make any astronomical discovery or pro­
meetings of the Academy. He died in 1878, and Wi!- duce any astronomical work worthy of special reward 
liaUl B. Rogers, the founder and president of the and contributing to the progress of astronomy." Four 
Massachusetts Institute of Technology, was chosen as times has this medal been given; first to Benjamin A. 
his succeS80r. His term of office was comparatively Gould in 1887; then to Edward Schoenfeld, of the 
short, and scarcely had four years elapsed when he University of Bonn; then to Arthur Auwers, of Berlin, 
was (�alled to join the silent majority. The Academy andllast year it was awarded to Seth C. Chandler, of 
then inaugurated a different policy, and Professor O. Cambridge, Mass., for his researches on the variations 
C. Marsh, of New Haven, so well known for his studies of latitude and the variable stars. The public presen­
in paleontology, being at that time vice·president of tation of the medal took place in Washington this 
the Academy, was confirmed in the higher office by his year. The medal is accompanied by a gold purse of $100. 
associates at the ensuing election. Professor Marsh A medal resulting from a fund left to the Academy 
was then and is still in the prime of his mature mli.n- by Frederick-A. P. Barnard, who for so many years 
hood. He filllld the office with ability and judgment was president of Columbia College, valued at $200 and 
for two terms of six years each, and, having declined a known as the .. Barna�d Medal for Meritorious Service 
tbiJ'd term, stepped down into the ranks again. to Science," a copy of which is to be presented at the 
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end of II every fivE' years to the person who, during that 
period, shall have made such discovery in physical or 
astronomical science, or such novel application of sci­
ence to purposes beneficial to the human race, as shall 
be deemed the most worthy of such honor," is also at 
the disposal of the Academy. The first award of this 
medal was made this year, and the fortunate recipient 
was Lord Rayleigh, to whom it was given for his dis­
covery of argon in the atmosphere. 

Comparatively few papers were read at the recent 
meeting. In fact, the original programme contained 
only twelve titles; but others were announced subse­
quent to the arrival of out-of-town members. The 
scientific session, which is held in the autumn, is more 
likely to afford a larger number of contributions from 
the members. It will be held on October 20, in Phila­
delphia. One feature of the Academy that deserves 
a word, in conclusion, is that of the reading of bio­
graphical memoirs of each deceased member. This year 
one on Dr. Lewis A. Rutherfurd was read by Benjamin 
A. Gould. 

•••• • 
George DI. Phelp •• 

Seldom has death occurred with more sndden stroke 
than in the case of Mr. George M. Phelps, president of 
the Electrical Engineer. He was at the office of the 
journal on April 6, busily occupied with his duties, 
but sulfering from a cold which kept him at home the 
following Monday. His associates attached no im­
portance to it, but pneumonia set in swiftly and they, 
with a host of other friends, were dumfounded to 
learn that he had succumbed to the disease on Thurs­
day afternoon. 

Mr. Phelps was horn at Troy, N. Y., in 1843, and re­
ceived there a public and high school education, which 
he supplemented by continuous study through life. 
In 1861 he became connected with electrical interests 
in the shops of the American Telegraph Company, of 
which his father was superintendent up to its absorp­
tion by the Western Union Company in 1866. It win 
be remembered that the senior Phelps was one of the 
distinguished and successful inventors in the first tele­
graph group-a worthy companion of Morse, Vail, 
Bain, Hughes and HOllse, and one whose work still 
stands in the Phelps ticker, Phelps teler:hone, Phelps 
printer and other apparatus. The son closely re­
I!embled the father in a love of beautiful mechanism 
and in a fine sense of accuracy and finish in the con­
I>truction of electrical devices. From 1871 to 1879 the 
two were associated in the conduct of the Western 
Union factory in New York, and when the latter shop 
was given up, Mr. G. M. Phelps, Jr., was appointed 
su perintendent 01 the New York factory of the Western 
Electric Company, a position he held until December, 
1885. Early in 1886 he joined Mr. Franklin L. Pope, 
an old friend, in the conduct of the Electrician and 
Electrical Engineer, then published monthly. He took 
so kindly to electrical journalism that he acquired a 
proprietary interest in the property. When in 1890 the 
Electrical Engineer was expanded into a weekly and 
its business was incorporated, he was unanimously 
elected its president. He filled that capacity down to 
the day of his death, taking the most active part in 
the business management of the paper. Besides this, 
he was a frequent contributor to its editorial pages, 
rendering invaluable literary and technical service. 
Of many questions he was an easy master, and his 
judgment was at all times sound and keen. 

•••• • 
ElectrIcal A.ppllance. In the Sapane.e War. 

The war between China. and Japan has shown that 
the Japanese readily turn to account any advantage 
offered by scientific appliances. Their seizure of the 
telegraph lines in Corea strengthened their position at 
once, and any breaks were quickly repaired by men 
who had been trained in actual construction as well 
as the manipulation of the instruments. 'I'he Japan­
ese are facile copyists, and have brought t.he tele­
graphs of their insular kingdom to such a state of per­
lection since their introduction in 1870, that there is 
hardly a point on the vast coast line which could not 
be put into communication with the capital in a short 
time should a hostile fleet be sighted. 

In field telegraphy the Japanese have made great 
advances. Their instruments are modeled upon the 
latest European forms. The poles are made in sec­
tions, the bottom one being provided with a brass 
foot to be forced in the ground, and the wire runs out 
from reels carried on light hand barrows. The tele­
phonic system of police and fire' alarms in Japan is 
very complete. The greater number of the Japanese 
vessels are lighted by electricity, and the skillful 
manipulation of their search lights in the war has ex­
cited favorable comment. Owing to the war, many of 
the lights and beacons have been extinguished on 
both the coasts of Japan and China, and false lights 
substituted, so that navigation has become perilous. 
The" submarine sentry" has rendered efficient aid in 
preventing disasters. This recently invented elec­
trical instrument gives warning to a vessel going ten 
knots per hour when the depth of water falls below 
twenty fathoms, so that the usual soundings may be 
taken. 



PURDUE UNIVERSITY, LA FAYETTE, INDIANA. 

One of the most interesting and, at the same time, 
one of the most important problems of the last quarter 
of a century has bean that concerning the nature of 
the work to be done in the higher educational institu­
tions. The value of that system which had been pur­
�ued in colleges for centuries began to be seriously 
questioned, and out of this questioning grew the con­
cl us ions that institutions were needed differing radi­
cally in ultimate purpose as well as in curricula from 
those already existing. Out of this belief arose the 

J ,itutiii, �mtti,au. 
ment, altogether representing an investment of nearly 
$200,000, was swept away by fire. The loss was severe, 
but through the wise administration of Purdue's ener­
getic president, Dr. James H. Smart, it has been made 
the basis of a new development. A large amount of 
new apparatus and machinery was soon running in 
temporary quarters. The wood room, foundry, forge 
room, machine room, the engineering laboratory, and 
the new annex laboratory for locomotive testing, were 
all in complete order before the beginning of the pres­
ent school year, less than seven months after the fire. 

[MAY II, 1895. 
different locomotives will be available for the use of 
students. 

For determining the strength and other physical 
properties of constructive material!!!, the laboratory 
has three large machines, one of which is of 300,000 
pounds capacity and of a size sufficient to allow ten­
sional and compressional tests to be made on speci­
men8 8 feet in length. 

The several pumps, motors and other machinery 
making up the equipment for work in hydraulics are 
grouped about an,experimental stand pipe. The pumps 

ENGINEERING LABORATORY-THE WOOD ROOM. ENGINEERING LABORATORY-THE MACHINE ROOM. 

various schools of technology w hich have been such The construction of the front portion of the building, draw their supply from a low-level cistern and de­
an important factor in the educational progress of this including the tower, is now going on, and the whole l iver to the stand pipe. Water from the stand pipe 
generation. building will be entirely com pleted by the first of next may be used to supply hydraulic apparatus, or it may 

The establishment of such institutions led to prob- October. A view of this building from a photograph be discharged directly into an iron weir tank, from 
lems of extreme intricacy, and the various solutions of before the fire is given on our first page. which it flows to the low-level cistern. The' combined 
these problems rendered the work of these schools, for The incidental gain which has been brought. about. by capacity of the several experimental pumps is about 
many years, largely experimental and tentati ve. From the fire is to be found in the improved character of the 1,000 gallons per minute. 
the results of these experiments, however, we have the equipment. The machinery is new, its arrangement. The laboratories of the electrical department occupy 
technical school of to-day, which, wit.h Us magnifi- is improved and the amount of apparatus ill all de- a building by t.hemselves. The dynamo laboratory 
cently equipped laboratorit>s and its faculty of special- partments has been greatly increased. contains over twenty dynamos and motors of different 
ists, is each year makin" possible new appl ications of The apparatus for work in steam engineering con- types and outputs, aggregating over 200 h orse power. 
science, to new industries, and to new problems of sists largely of typical engines. Each experimental en- For direct current working, there are both incan­
everyday life. gine has its full complement of acceE'sory apparatus descent and arc dynamos and motors of different volt-

In the central States the growth and development of for determining the performance of the m achine. Al- ages. For alternate current working, there are alter­
technical schools within the past decade has been mar- together there are in the laboratory 36 steam cylinders, nators and multi phase machines of different outputs 
velous. These schools have been able to utilize the aggregating about 1,500 horse power; six friction and a large equipment of t�ansformers of nearly every 
experience of older institutions, and, by avoiding the brakes, which together are capable of absorbing 1,000 American type. 
errors of the earlier experimental years, have reached horse power; and six surface condensers. The circuits from all machines, instruments and 
in a very short time the highest degree of efficiency. Among the important experimental steam plants pieces of apparatus throughout the pier rooms and 
Recognizing the im portance of the work of such schools may be mentioned a large triple expansion Corliss en- laboratories of the electrical building can be connected 
we give in this issue a description of Purdue University, gine, a Buckeye engine, a straight line engine, two to a large switchboard providing 400 terminals. By 
at La Fayette, Indiana, which stands perhaps as the Atlas engines, a Westinghouse compound engine, a this means, any desired combination of m achinery, 
most prominent'type of such schools in the West. pair of Baldwin compound locomotive engines, a De apparatus and instruments may be readily secured. 

A visitor at Purdue cannot fail to be impressed with Laval steam turbine and a locomotive testing plant. The equipment of the civil engineering depart-
the number and excel lence of its laboratories. In the The locomotive' testing plant occupies an annex ment affords the student abundant opportunity for 
depat·tment of science are laboratories for chemistry, laboratory and consists of an ordinary locomotive making himself familiar, by actual use, with the 
biology, geology. physics and art; the agricultural mounted in such a way as to allow its action to be I excellent assortment of surveying instruments, em brac­
departlllent boasts of a fine agricu\t.ural experiment I studied and its performance tested while the engine is ing those usually employed in actual work, as well as 
station; and the engineer'ing department possesses run at any desired speed and under allY load, the con- those used in geodetic and astronolllical observations. 

ENGINEERING LABORATORY-VALVE SETTING. ENGINEERING LABORATORY-PRACTICE WITH TRANSMISSION DYNAMOMETER. 

unu!!!ual facilities for laboratory practice in mechani, 
cal, electrical and civil engineering. Some of the en­
gineering laboratories hM'e already been described 
and illustrated in these columns· and others constitute 
the subject of the present article. 

Two years ago t here was erected a large building 
for the accommodation of the engineering departments. 
A few days after its dedication this building, with its 
acre and a half floor space and its elaborate equip-

• May 14, 1892. 

ditions being similar to those of the track. The loco­
motive has 17 by 24 inch cylinders and weighs 85,000 
pounds. When in use. it is fired and its motion con­
trolled precisely as if it were upon the road, and while 
thus run its performance may be tested with the same 
accuracy which attends the testiug of any stationary 
plant. All parts of the mount are adjustable to suit 
the dimensions of any locomotive whatsoever. Pur­
due's engine may be readily run out of the laboratory 
and any locomotive from any piut of the country may 
take its place. It is expected that from time to time 
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In connection with the work in civil engineering, 
courses are offered in architectme and in sanitary 
engineering. 

.. ... . 

A GOLD medal of the value of $200 is offered by the 
Bologna Academy of Sciences for the memoir describ­
ing the best system or apparatus for putting out fires 
by chemical, physical or mechanical means. The pa­
pers m ust all be in by the end of May, 1896, and may 
be written in Latin, French, or Italian, or in any other 
language if accompanied by an Italian translation. 



MAY I I, 18<)5.] 
AN IMPROVED WATER MOTOR. 

This is a wheel which may be run when either par­
tially or entirely submerged, is designed to be very 
efficient in proportion to the speed of the current, 
and has a very simple and easily actuated mechan­
i!'m for throwing it into and out of gear. It has been 
patented by Mr. Benjamin F. Rathbun, No. 99 Wins­
low Avenue, Buffalo, N. Y., and its inventor 
reports having made some highly satisfac­
tory tests of its efficiency. On a common 
shaft is a series of wheels, as many as de­
sired, according to the width of the stream, 
there being on the sides of the wheels 
outwardly swinging gates adapted to close 
into recesses in the sides of the wheels when 
the motor is not in gear. The end wheels 
have gates on their inner sides only. The 
gates on one side of a wheel are connected 
together by chains, so that when one gate 
swings out to the current it pulls the next 
one open. 

Opposite the gates are holes preventing 
excessive suction and permitting the cur­
rent to enter and assist in turning the wheel, 
but the holes on the end wheels have their 
o uter sides partially covered by deflectors. 
When the I!ates open, their inner edges 
strike against the teeth of ratchet 
wheels on the shaft, these teeth serving as 
abutments. Parallel with the shaft are 
rods on which are arms adapted to turn 
opposite the gates to hold them closed, 
but which may also be turned back of the 
gate hinges to permit the gates to swing outward, 
as shown in the illustration, which shows the gates 
as they would appear in a tide or two-way current, 
while in an ordinary stl'eam the gates on the lowpr 
half of the motor would open w hile those on the upper 
half would close. The rods parallel with the shaft have 
end crank arms projecting through slots of two con­
centric wheels, the outer one of which has teeth to en­
gage a pinion, and these wheels being movable in rela­
tion to each other. The gates are held normally locked 
by the paranel rods, but by pushing the pinion into 
engagement with the outer wheel the gates are per­
mitted to swing into the current. The machine is 
thrown out of gear by a pawl or arm engaging the 
crank arms on the parallel rods. The motor fs 
well adapted to be placed 
in a stream, to be run by 
the force of the current. 

I. I 
THE HOTEL MAJESTIC, 

NEW YORK, 

New York possesses some 
of the finest hotels in the 
world, and to the Waldorf, 
the New Netherlands, the 
Savoy, the Holland, the 
Imperial and the Plaza, 
has recently been added 
the palatial hotel on Cen­
tral Park West, between 
Seventy-first and Seventy­
second Streets, the Hotel 
Majestic. 

'1'he structute is 150 by 
204 feet and the height of 
the twelve stories is 165 
f e e  t .  '1'he building, a 
m o d  i f i e  d Renaissance 
structure, is made fire­
proof and contains 600 
apartments. An open ex­
posed court 40 feet wide 
gives abundant light and 
air to an the rooms , not 
fronting on the street. 
Nearly four million dol­
lars were spent in the erec­
tion and furnishing of this 
hotel. 1.'he architect was 
Mr. Jacob Rothschild, who 
was aR�isted by Messrs. 
Reeves and Livingston. 

J cientilic )merican. 
musicians' gallery, it  being so constructed that the 
orchestra, which plays nightly, may be enjoyed by 
those in the main dining room, music room, grand 
assembly, and promenade halls at the same time. In 
summer the roof garden, occupying a surface area of 
thirty thousand square feet, offers the guests and 
their friends a nightly promenade concert, and by 

The Fate oC tbe Roral Towu. 

We have heard much in late years of the develop­
ment of our mountain towns. We have thought the 
trouble to be in their elevation and the hardness of 
the soil ; but Mr. Fletcher is now telling us in the 
April Forum that a similar fate is visiting the rural 
town in such States as New York, Ohio, Indiana, Illi­

nois, Michigan, and Iowa. Indeed, the 
blight is peculiar to no one section, but ex­
tends to every part of the country. The 
population of the whole country has im­
mensely increased, while scores and hun· 
dreds of the rural towns have steadily 

3!!!�"""-..... declined in population and wealth. In 

RATHBUN'S WATER MOTOR. 

view of these facts, we must look for a 
deeper cause, and that cause we find in the 
new facilities for travel and transportation. 
The railway is an immense centralizing 
power. We are only begi nning to awaken 
to the tremendous significance of this 
recently ' introduced material force in our 
civilization. In its presence all things pass 
and the whole world is made anew. The 
i mmediate results from the introduction of 
steam as a motive power were felt long 
ago; the remoter consequences are now 
beinl! revealed in every cause and in every 
line of business. The change is nowhere 
more clearly seen than in the relation of 
the inland town to the commercial me­
tropolis. When men reached the interior 
by horse power, by the ox team, or on 
foot, the rural town had a living chance 

day an unobstructed view of the city, the Hud- to advance in population and wealth. For the in­
son and the Palisades, while at the door is the Park. dustrial army w hich had moved into the wilderne�s 
The Hotel Majestic is in one of the choicest re8idence or the open country, the rural village was the new 
districts, of the city. It fronts directly upon and over- base of supplie8. The commissariat must go along 
looks the Central Park, with its lakes, trees, green with the columns. The large center was too far away. 
swards, flowers, winding paths, and driveways. The But the coming of the railway abridged distance. It 
views from the Majestic are wonderful alld enchant- brought the village ten or twenty miles away in touch 
ing. with the great city, making it a sort of suburb. The 

.... , • • .. outlying depot of supplies is no longer needed; the 
LIquId Glue. railway train has taken the place of the country store-

Chloral hydrate . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  250 grammoe. house. Does the change mean the destruction of the 
Gelatine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400 rural town ? Not at all. The rural town is as im-
Water .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  1000 portant as ever, but in a new way. The railway took 

The solution is ready in forty-eight hours, and is up the old base of supplies and carted it away as of 
Sll.id to be excellent for mounting photographs. no further use. The fortifications around it have 

been pulled down, and the 
soldiers of ind ustry who 
had occupied them have 
been drawn back to the 
main base. The industries 
now find their center, not 
in the rural village, bu t in 
the city a little farther 
away. What is taken out 
of the town is s i m p  I y 
drawn back into the city. 
The fictitious importance 
of the rural hamlet has 
disappeared, vi h i I e the 
agricultural value of the 
land remains. The agri­
cultural resources of the 
country must forever be 
the bulwark of the city. 
1.'he only peculiarity now 
is that the city reaches out 
farther, drawing its sup­
plies, by the aid of steam, 
not only from an areIJ, of 
five or ten, but of a thou­
sand or three thousand 
miles around. It draws 
from the cheapest market, 
without respect to dis­
tance.-Boston Standard. 

••• 
'rh e  Trolley I n  Home. 

At thE' present time om­
nibuses and a few horse 
cars constitute the princi­
pal means of travel in the 
streets of Rome. 

A concession has, how­
ever, just been �ranted to 
the Soeieta Romana degli 
Omnibus for the building 
of an electric road to run 
from the general p o  s t 
office to the p ri n c  i p a  1 
railroad station in that 
city. 

Some of the special fea­
tures of the' hotel deserve 
attention. A c o v e r e d  
dri veway for c a r r i a g e s  
runs entirely through the 
hotel. The main entrance 
and foyer are marvels of 
beauty, being richly de­
corated in Renaissance 
designs. The grand salon 
is furnished in the style of 
Louis XIV, the d in i n g 
room in the Empire style 
of decoration, etc. A 
spacious winter g a r  d e n  
gives the effect of a con­
servatory. A novel feature 
is the arrangem.ent of the THE HOTEL MAJESTIC. OPPOSITE CENTRAL PARK, NEW YORK CITY. 

Grades of considerable 
size will have to be over­
come. The 0 v er h e a d  
Thomson Houston trolley 
system will be adopted, 
and it is expected to 
have t.he line open for 
business on September 17 
of this year. 
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Freight Cnr D_rs. by which freight is lowered into and hoisted out of the 

At the January meeting of the Central Railway Club hold. She will be ready for sea about June 1, and will 
a paper upon the subject of .. Freight Car Doors and carry 3,200 tons on 15 feet draught. 
Fixtures " was read by Mr. J. D. McIlwain, superin- On the same day the steamer J. J. McWilliams, 
tendent of the Union Car Company. in which the building at the Wheeler yard, West Bay City, was 
author pr&sented the claims of a number of door ap- launched. She is building for the Mitchell-Gratwick 
pliances and concluded as follows, in which he repre- I syndicate, and is 370 feet over all, 352 between perpen­
sen ted a committee appointed to consider the subject diculars, 42 beam and 27 depth. Her engines are 20, 
given in the title of the paper : 32 and 55 by 42 inche!1. Her boilers were made by 

" We wish first to repeat the statement made in our Wicks Brothers, of Saginaw, and are 13% by 12 feet. 
previous report, that the coming freight car door, to She is expected to be out in about four weeks. 
be perfect in every particular, and satisfactory to both The Detroit Dry Dock Company launched, April 20, 
the transportation and mechanical departments, re- at their Orleans Street yard, Detroit, a fine lumber 
q uirps the following essential points : steamer, the Argo, for C. R. Jones & Company, the 

.. First, Sfl.fety; second, protection to the property in Fisher-Wilson Lumber Company, and others, of Cleve­
transportation, from theft, fire, and water; third, ease land. She is a single decker, 203 feet in length, with 
of operation; and last, but not least, economy in pro- 185 feet keel , 35% feet beam and 15 feet depth, and will 
duction and maintenance. We do 1I0t believethatthe carry 800,000 feet of lumber 011 12% feet draught. Her 
freight car door has yet been produced that embodies engine is a fore and aft compound, 22 and 46 by 36 
all of these requirements perfectly. In our opinion the inches, with cylindrical boiler 12 feet 3 inches by 11 
perfect door should be hung at the top, on antifriction feet. She will carry two pole spars and one stack. 
rollers which cannot be derailed. The bottom girders She is expected to be out in three weeks and will tow 
should permit sufficieut play between the doors and two of the A. G. Comstock's barges. -Marine Record. 
the car to give the door ease of motion at once after • IS' • 
the fastenings are loosened. The fastenings should be AN IMPROVED GASOLINE TRACTION ENGINE. 

designed to close the door tight against the car when The illm,tration represents a gasoline traction engine 
locked, and release it when unlocked. There should which has been used in the field for several seasons, 
be a permanent stop or cleat at the back edge of the doing most efficient service. It is manufactured by the 
do(X' when closed, for protection from fire and water. Charter Gas Engine Company, of Sterling, III. It is or 
The door posts should be trussed to prevent bulging neat de!:lign, strong and well built, the frame being all 
outward, which is the principal cause of door!1 binding iron and steel, and the rear axle has roller bearings. 
and the attendant evils. We question if there is a com- The platform is suspended on springs. The steering 
plete door that is not 
weak in some one of these 
features, and leave the sub­
ject for your digestion." 

In the discussion Mr. 

[MAY II, 18<}S. 
The Gateway to Lake SuperIor. 

For many years the United States has had po�session 
of the gateway to Lake Superior, for sueh may be 
termed the lock at the St. Mary's Falls Canal, and 
quite as much so as Gibraltar is the key to the Medi­
terranean. 

It appears that Canada, or rather the imperial gov­
ernment, could not rest quietly under this state of 
affairs, which in a sense debf'.rred access to their terri­
tory on the north shore of Lake Superior. This 
feature was brought strongly to the front a quarter of 
a century ago, when Canadian vessels with military 
supplies for Manitoba were refused permission to lock 
through the canal, which was then under the jurisdic­
tion of the State of Michigan. 

It may be assumed that from the above episode 
sprung the idea to have a national waterway whereby 
Dominion tonnage could pass on to Lake Superior 
under all conditions, and now this has been accom­
plished. Furthermore, it will be remembered that 
three seasons ago the Canadian government, by an 
order in council, so changed the rules governing the 
imposition of tolls in the WeIland Canal, their gate­
way to the coast, that a rebate to the tolls would only 
be allowed to vessels that discharg(ld their cargoes at 
a Canadian port. While the new order appeared all 
right and just on the face of it, there was really a 
strong discrimination against the port of Ogdensburg, 
N. Y., and as a consequence against American tonnage 
consigned there, and this meant the building up of 
Kingston, Ont., as a terminal lake point at the expense 
of Ogdensburg. Remonstrance on the part of com­

mercial and transportation 
interests with the Domin­
ion government proved 
futile, and finally a law was 
enacted by Congress ex­
acting toll from all Cana­
dian vessels passing to or 
from Lake Superior. This 
state of affairs lasted only 
about five months, when 
such pressure was brought 
to bear on the Dominion 
government that the order 
in council was abrogated 
relative to the Welland 
Canal tolls, and at the 
same time the American 
" Soo " Canal was again 
thrown open to the use of 
Canadian vessels free of 
all charges. 

McIl wain said he thought 
that door construction was 
the leading question of to­
day in car design, that is, 
the providing of .. proper 
doors, properly hung, that 
will properly protect the 
property iu the car and 
that will not cost too much 
for operation and main­
tenance." 'J'he discussion 
was c o n  t i n  u e d in the 
March meeting of the club 
when it was opened by 
Mr. Perkins, joint freight 
agent of East Buffalo, who 
represented the " men who 
look after the freight and 
keep track of it." He 
stated that the number of 
box cars, not counting 
those belonging to private 
car owners, in use in the 
country was about 512,000, 
which makes the car doors 
number over a million. 
Based upon 200,000 doors 
opened, closed, and fast­
ened each day, allowing 
one m inute for every com­
plete operation, he figured 
that it cost $500 per day 
for this insignificant item, 

THE " STERLING " GASOLINE TRACTION ENGINE. 

Canalja is now independ­
ent regarding access to 
her Lake Superior ports. 
She has a splendid canal 
in her own territory and 
need not be under any 
further obligations to the 
United States for permis­
sion to reach her northern 
limits. In addition to this 
feature sheholdsthe key to 
the coast via the St. Law­
rence route, and with these 
facts in mind it has been a 
consideration for s 0 m e 
time past to know whether 
the WeIland Canal tolls 

which would become $2,500 if the time occupied was 
placed at five minutes. This showed the importance 
of furnishing doors which may be opened, closed and 
sealed easily and quickly. He spoke of the safety of 
employes as the matter of first importance in the car 
door question, applying to the dangers to men in open­
ing and closing the doors as well as those resulting 
from improperly secured doors upon the road. After 
enumerating some of the defects which lead to danger 
of falling doors, he said : .. The door of which the least 
complaint is heard among freight handlers is that 
hung on rollers or pulleys at the top, with projecting 
door guides below the bottom of the door and wedge 
shaped pieces on the bottom of the door to fill guides 
when the door is closed. These doors always work 
well, even when bolts that hold pulleys to the door are 
loose or the door gets old or shaky. • . • Freight 
men are well Ilatisfied with doors h ung this way, and 
if made a few inches wider than the doorway, the lap 
over the door post at the back and the door stop in 
front make the necessary protection against sparks 
and rain." 

• .  e a • 
New Lake Steamers. 

At the Cleveland Ship Building Company's yard, 
April 20, was launched the steel steamer Chili, built to 
the order of Captain Drake, of Buffalo ; Captain A. B. 
Wolvin, of D uluth ; Wm. Dickinson, of Chicago ; Cap­
tain David Vance, of Milwaukee, and others. The Chili 
measures 342 and 324 by 42 and Z1 feet. Her engines are 
triple expansion, 20, 33 and 54 by 40 inches, the two 
boilers being 12 feet 4 inches by 13 feet. A 12 by 12 
inoh hoisting engine operates a fore and aft shafting, 

wheel and levers are within easy reach of the operator, 
and the traction motion can be reversed instantly. 
The gearing is arranged to give two speeds, two and 
a half or four miles per hour. 

. . .. 
The Prevention of WIndow Cleanlnc Accldent8. 

According to the report of the registrar-general, the 
number of fatal falls from the window in England alone 
is eighty per annum, but notwithstanding this fact, 
little has been done either on the part of the govern­
ment or on the part of house owners to take means 
to lessen this unnecessary mortality. In 1892 the cor­
poration of Glasgow passed a by-law enacting that in 
d welling houses all window sashes above the ground 
floor should be hinged or constructed so as to admit of 
the outsides of the windows being cleaned from the in­
side of the apartment ; and we believe that an old act, 
passed in 1847 and applying to English boroughs, made 
it an indictable offense to allow any one to stand out­
side a window, with a fine of 40s. payable by the occu­
pi�r. But this act is undoubtedly a dead letter in the 
country, and would anyhow be impracticable in a 
large city like London. The proper remedy obviously 
lies in the fitting of the window itself. If this can be 
so constructed that the operation of cleaning can be 
performed from the inside, while the framework is 
both air and water tight, the safety of the cleaner is 
assured, but before any such innovation can become 
popular among those who have grown up among 
sashes and are returning to casements, it must be made 
clear that the new imrention does not lose in comfort 
for its user what it may gain in safety for his servants. 
--The Lancet, London. 
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would not be put in force again, seeing that the 
Dominion could no longer be checkmated by the 
United States in the same manner as formerly, and it 
is or particular interest to note that Canada seems to 
have no inclination at this time to reimpose burdens 
on American commerce, for not only is the new canal 
at Sault Ste. Marie declared freeof tolls for all tonnage, 
but the Welland and St. Lawrence Canals remain as 
formerly relative to toll charges. This is the more mag­
nanimous on the part of Canada considering that she 
has spent vastly more money, considering the meager 
population of the country, in improving natural and 
forming artificial waterways than has the United 
States, and the announcement that the Canadian St. 
Mary's Falls Canal is free to all vessels shows the spirit 
and feeling which the Dominion bears toward this 
cou ntry, for, of course, only American tonnage is 
meant when it is said that the canal is free to all. 

Such concessions, or international courtesies, if so 
they may be called, will no doubt go far toward 
smoothing over rough places which crop up from time 
to time in the usual order of events, and questions in­
volving international rulings are much easier settled 
in an amicable manner when a mutual feeling of friend­
liness predominates, and such must be regarded the 
recent action of Canada in throwing open the new 
Sault Ste. Marie CanaI.-Marine Record. 

THE average production of ice, by means of the ex­
pansion of cold air, in what are known as cold air ice 
machines, is two and one-half tons of ice per ton of 
coal. Other machines vary from two and one-half tons 
to twelve and one-half tons of ice per ton of coal. 
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Notes on Aluminum. this "ball," so that, after awhile, one can walk toler- Llchtnlnc Freak •• 

From a large number of experiments made by the 
author, the following results have been obtained : 

ably well, always limping, however, because the leg As the season for lightning flashes is upon us, it may 
has become shorter than the other. be well to call attention to one or two points and to 

Alloys Containing Gold.-Alloys of aluminum and 
gold, although interesting, are of little practical use 
except for decorative purposes. With 6 per cent of 
gold, the alloy is as white ail pure aluminum, but 
more brittle ; and with 10 per cent the product has a 
light violet brown color, is harder than aluminum, 
and only works well at high temperatures. A 15 per 
cent gold alloy is almost white, with a violet shade, 
very soft, and a fine grained metal. An alloy of 50 per 
cent gold,is soft and spongy, and possesses a beautiful 
violet color; while with 78 per cent of gold it is very 
brittle, and of a pinkish violet color. With 90 cent of 
gold, the color is a pale violet, and with 94 per cent it 
approaches a pink. Alloys containing small percent­
ages of aluminum leave a bright violet color on the 
cupel under the blowpipe. An alloy of 50 per cent of 
gold, 45 per cent copper and 5 per cent aluminum takes 
the color and polish of 14 carat gold, but easily tar­
nishes. 

The other joint is the " hinge joint," like that of the urge their careful observation and study. The 
common door, admitting of motion only forward and camera has added greatly to our knowledge of these 
backward. In the case of the arm, which demands so intere�ting phenomena, and every one in a position 
many motions, the two joints are supplied, making the to do so should aid in photographing ther.e flashes. 
limb wonderfully useful, adapting it to various, if not We have the multiple flash, the dark flash, the ribbon 
numberless, employments. Think of the friction of flash and so on, and these have caused widespread 
walking naturally resulting from our motions, particu- discussion. 

Alloys Containing Silver.-Alloys of aluminum with 
4 to 8 per cent of silver are harder than pure alumi­
num, and not brittle. and take a fine polish. The color 
is similar to that of fine sil ver; they are used f or medals, 
charms, etc. 

Alloys Containing Nickel. -An alloy of 50 per cent 
nickel and 50 per cent alumInum is of a dull ,:rray color, 
very porous, and too brittle to use. The following 
alloys of copper, nickel, and aluminum are very strong. 
hard, and fine grained: With 66 per cent of copper, 24 
per cent of nickel, and 10 per cent of aluminum an 
alloy is formed which takes a fine polish, and has the 
color of 10 carat gold. With 55 per cent of copper, 33 
per cent of nickel, and 12 per cent. of aluminum the 
color is a beautiful golden brown; and with 72% per 
cent of copper, 21M per cent of nickel, and 6� per cent 
of aluminum, the color becomes richer and deeper. 

Melting of Aluminum.-The temperature should be 
kept even, and not much above the melting point of 
the metal, which should be fed into the crucible in 
small pieces. The most useful flux is a little tallow. 
A crucible mainly of siliceolls matE'rial must not be 
u8ed. as the aluminum attacks the silicon. In alloy­
ing, the aluminum is put into the crucible after the 
other metals have become liquid. 

Restoration of the Mat.-Aluminum can be cleaned 
and its llIat restored by dipping for 114 minutes in a 
solution of 3 ounces of caustic potash or soda in a 
quart of water, then wash ing well, and dipping in a 
sulution of three parts nitric and three parts sulph uric 
acid (by volume).-G. F. Andrews, J. Amer. C hem. 

. ' .. . 
The Wonders of the Joints. 

Dr. J. H. Hanaford, in the Phrenological Journal 
for May, gives the following interesting facts relative 
to a most important function of the human bod y :  

The more than two hundred bones of the body would 
be of but little service to us aside from their joint con­
nections. Some of these are of a remarkable charac­
ter. 

The twenty-four ribs are attached to the spine by a 
kind of immovable joint, the seven upper ones to the 
breast bone, by cartilages ; three, more movable, are 
tied to each other and then fastened above, wh ile foUl' 
are " floating ribs ; "  these, with the six above, afford­
ing elasticity and motion in the act of breathing, 
accommodating themselves to the varying size of the 
chest. 

In the place of these ribs a solid plate of bone would 
be cumbrous, heavy, not admitting of the motions 
needed at this part, while the curved and elastic ribs 
afford similar protection to the organs within. The 
wedge·shaped bone of the lower spine fits firmly into a 
corresponding cavity i n  the hip bone-a grand foun­
dation bone of great strength, admirably adapted to 
its use. 

Of the two other kinds of joints, the " ball-and­
socket " and the " hinge," m uch might be said if space 
would admit. The ball-and-socket is well represented 
by the joint at the shoulder, which allows the arm to 
move in all needed directions. 

That the arm may have a wider scope, the socket 
is very shallow, so that when " out of joint " it may be 
easily put back again, almost by the unfortunate boy, 
if he only understood the matter. (It would not be 
safe for him to attempt to walk on his hands, instead 
of his feet, as the Il bal l" would slip out too easily for 
safety.) In this respect the hip joint differs, the socket 
being quite deep, at the bottom of which there is a 
round, strong cord, which is so attached to the thigh 
bone as to prevent dislocation, unless from a severe 
accident. In consequence of this depth the leg is not 
afforded much movement, its pri ncipal mo\'ement 
being that of walking-a boy need not kick I This 
depth is needed to bear the weight of the body, with 
that of burdens which must be carried, in active life. 
This " ball " cannot get out without breaking the cord, 
in which case it is useless to put the " ball" back. In 
the case of a dislocation. the " ball" being pressed up, 
nature (God in nature) by the aid of the nerves, blood, 
<ltc., performs a miracl� making & " socket" around 

larly of the bones of the leg and thigh, caused by the Some photographs show a series of parallel flashes 
weight of the body I Indeed, if these were made of following precisely the same path at some distance 
steel, without any lIIeans of lubrication, only a few apart. That separate discharges can make such simi­
years would be required to wear them away so that lar paths for themselves side by side seems incredible. 
a man would be cut down to one-half his height. . To In July, 1892, on an exceedingly hot afternoon at Bay 
prevent this, the ends of the bones are provided with Ridge, Md., a violent thunder storm passed quite near 
a smooth, gristly matter, which is repaired as fast as my point of observation. At one point in the storm I 
it wears away, the joint supplying its own oil, with no saw flash after Hash in exactly the same path. There 
care on our part. Thus the wonderful machinery of were four or five of these flashes and the whole display 
the body goes constantly on. lasted more than a second. If a camera were moved 

• •• ' • very rapidly over such a display, it might give the 
INSTRUMENT FOR PLACING TORPEDOES. many distinct parallel flashes, and if it should be 

One of the indispensable danger signals used on rail- moved with less speed, such a broad ribbon flash as is 
roads is the torJ)edo, which is exploded by the passing illustrated in La Nature for March 2 might be secured. 
train, but to place the torpedo on the track in position This " poly flash " or " poly phleg " (Greek, many and 
to be acted on by the wheels of the train to be signaled, flash) should receive some designation to distinguish 
it has heretofore been nece�sary to stop the train it from the so-called " multiple flash." 
leaving the signal to enable a man to place it in posi· Observations of lightning with the unaided eye may 
tion on the rail. add a good deal to our knowledge. It is highly prob-

Mr. James D. Seamands, of 623 Buena Vista Street, able that the estimates of the duration of an ordinary 
San Antonio, Texas, has recently patented a very flash of 0'002 to 0'0001 of a second are far too small. It 
si mple device by means of which the torpedo may be is certain that no broadening of a single flash as sud­
placed on the rail by a man on a moving train. The den as that could ever be had upon the swiftest moving 
complete instrument is shown in Fig. 1. In t.he tubu- camera. To the unaided eye most single flashE's are 
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SEAHANDS' TORPEDO PLACER. 

lar end of a not more than 01>1 of a second. It is also entirely pos­
long hand le is sible to follow the direction of motion of a flash in the 
placed It spring sky. 
pre�sed follow- On April 13, 1895, while a thunder storm was passing 
er, carrying at directly overhead, I observed a sharp lightning strokE', 
its lower end a and, simultaneous with the sound of the thunder, 
foot of s o  f t which came four or five seconds later, there was an un­
material, such mistakable increase in the air pressure. This was not 
as r u b  b e r, due to the wind, as the air was still at the time. It 
which rests on may be of a good deal of value to obtain additionai 
the upper sur- observations of this kind. H. A. HAZEN. 
face of the tor- .. .. , • 
pedo. The lat- ()ycllng and the Heart. 

ter, which is of The Popular Science Monthly for May condenses 
the usual de- from a lengthy paper on bicycling by Dr. B. W. Rich­
sc r i p  t i o n, is ardson, who represents cycling as differing from other 
furnished with exercises, in that it tells primarily and most distinctly 
a spring capa· upon the heart. It produces at once a quickened cir­
ble of embrac- culation, though the riders may not be conscious of it ; 
ing the head and this accounts for the astonishing journeys a cyclist 
of t h e  r a i l  can undertake, and his endurance as against sleep. 
when allowed Aithough the heart increases in action and sometimes 
to assume its undergoes enlargement, the author has never seen a 
natural shape. rider embarrassed by overstrain of it, faintness, breath­
The spring is less ness, an/dua or vertigo, so as to oblige him to dis-
held in an ex- mount. Indeed, he had known a practiced rider who 

tended position by the downwardly extending arms climbs hills on his machine, but could not mount a 
of the instrument, as shown in Fig. 1. flight of stairs on his feet without breathlet;sness and 

The operator grasps the handle and carries it in po- a slight palpitation ; he had never seen a sudden death 
sUi on to hold the torpedo-supporting spring over the from cycling. He had met with instances in which, 
head of the rail. By a quick downward pressure the after several years of cycling, there was evidence of 
handle is disengaged from the torpedo spring, which heart disease, with general languor and inability to 
instantly contracts and embraces the rail head, as sustain fatigue if exercise were again tried on the ma­
shown in Fig. 2. Fig�. 3 and 4 are enlarged sectional chine ; and, on the other hand, he had known exam-
views clearly showing the construction. pies in which even an octogenarian had kept up the 

.. .. I • exercise in a moderate degree apparently with 'benefit 
World'. Fain I n  1896. to the circulation. He had seen in some cases apparent 

Two countries will hold world's fairil in 1896, one in benefit arising from cycling even where there was an 
the old world and one in the new. The Exhibition of indication of some disease affecting the circulation, 
Industries and Fine Arts which will be opened April ' and had known good to arise from it in cases of vari-
2. 1896, near the castle of Chapultepec, city of Mexico, case veins and of fatty degeneration, and in conditions 
will be of special interest to Americans. Under the of amemia. In other cases excessive cycliQg had been 
enlightened rule of President Diaz, Mexico has had an a definite cause of injury to the circulation. The 
opportunity in the last few years to cultivate her author believes that cycling in moderation may be 
great resources, and is now in a position to look for permitted and even recommended to persom with 
pnrchasers of her products and bid for the articles she healthy hearts ; that it is not necessary to exclude it 
requirE'S. She needs agricultural and mining ma- in all cases of heal-t disease, while it may be even use­
chinery, printing presses, pianos and canned goods as ful where the action of the heart is feeble and signs of 
well as thousands of other articles w hich the United fatty degeneration are found ; that, as the action of 
States is in a position to supply in return for her cycling tells directly upon the motion of the heart, the 
minerals, cereals, fruits, and coffee. Important in- effect it produces on that organ is phenomenally and 
ducements are offered to exhibitors, such as the impor- unexpectedly great compared with the work it gets 
tation of goods in bond and low t.ransportation rates. out of it ; that the ultimate action of severe cycling is 
Senor Ignacia Bejarano, the official mayor of the to increase the size of the hE'art, to render it irritable 
federal government, is acting as director-generaL and hypersemitive to motion ; that the overdevelop­
California, Oregon, Nebraska, Kentucky and Iowa ment of the heart affects in turu the arterial resilience, 
have already appomted State commissioners to look modifies the natural blood pressure, and favors dE'g"en­
after their interests and a stock company has been or- erative t;tructural changes in the organs of the body 
ganized in Chicago to build the exposition palaces. generally ; that in persons of timid and nervous na-

An industrial exposition will be held in Berlin in t.ures the fear incidental to cycling is often creative of 
1896. Special reference is to be paid to exhibits which disturbance and palpitation of the heart, and should 
shall illustrate the history of firearms. One of the be taken account of ; that, in giving advice, it is often 
features will be an exposition of sports, including a more important to consider t.he peripheral conditions 
museum of rare objects of t.he chase and hunting of the circulation than the central ; that venous en-
trophies. A dog show will also be held. largement is often rather benefited than injured by 

.. .. I • cycling ; and that straining to climb hills and m eet 
By means of the quadruple effect distilling appara- I head wi nds, excessive fatigue and alcoholic stimulants 

tus thirty-six pounds of water may be evaporated with should be avoided, and the proper number of meals of 
one pound of coal. light, suitably selected food should not be neglected. 
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THE VAN BUREN STREET DRAWBRIDGE OF THE 
IIETROPOLITAN WEST SIDE ELEVATED RAILROAD 
OF CHICAGO. 

(Continued from SCIENTIFIC AMERICAN of April 27, 
1895. ) 

We recently ill ustrated the operations of construc­
tion of the Metropolitan West Side Elevated Railroad 
of Chicago, the most impressive example of an ele­
vated railroad system that has as yet been constructed. 
In our present issue we illustrate the Van Buren 
Street bridge, an element of the same system, which 
crosses the Chicago River, supporting two tracks of 
the Elevated Railroad. The bridge is of the bascule 
type, opening in the center for vessels to pass through, 
the trusses rising backward and upward, each one 
moving in a vertical plane. Its construction is pecu­
liar in the omission of trunnions, the great girders roll-

cular segments are struck, and runs back horizontally 
or nearly so to the machine for opening. In the two 
diagrams this working strut is indicated by a single 
line extending from such center back along the fixed 
roadbed. The cuts also show how part of the deck 
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operation. On the right hand of the picture is seen 
the portion of roadway extending back of the center 
of curvature, which portion goes down when the 
bridge rises ; it is cut off obliquely at its rear end, and 
a latch or link swings over this end, operating as a 
lock to prevent the bridge from being opened. There 
are also latches at the center of the bridge. 

The mechanism for opening and closing the bridge 
operates by means of the working strut. This is a bar 
carrying on its rear portion a rack and running nearly 
horizontally back from the center of curvature of the 
circular segment into the power houses. In the power 
houses are four 50 horse power electric motors, operat­
ing a train of gear wheels, the last of which wheels 
engage with the racks. When a rack is drawn back­
ward, the section of the bridge rises ; when a rack 
is projected forward, the section descends. Within the 

THE VAN BUREN STREET BRIDGE. CHICAGO-DlAGRAM. OF (lONSTlUTCTION. 

THE V AN BUREN STREET BRIDGE, CHICAGO-OPENING AND CLOSING MECHANISM. 

ing on a segment of a circle, one of which is formed 
on the backward prolongation of each of them. 

On reference to the cut, two small diagrams will be 
seen illm;trating the bridge, open and closed. The 
rocking operation of the bridge is made clear in these 
cuts. They indicate two additional features. The 
working strllts, as they are called, by which the bridge 
is opened and shut, constitute one of these featurf's. 
One sucli strut for each half of the bddge is connected 
to the point representing the center, from which the cir-

carried by the trusses, as they rock backward, de·  
scends beneath the level of the fixed decks on either 
side of the river. 

Referring to the general view of the bridge, it will 
be seen that each section of the bridge com prises 
three parallel trusses, each with a circular segment. 
For the circular segments to roll on, there are pro­
vided steel ways on which are projections or teeth of 
steel, which enter pockets in the faces of the segments. 
This insures alignment of the three trusses in their 
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backward extension of the roadway just alluded to 
ballast is placed to bring the center of gravity into 
proper position. The effect of this is that the bridge 
naturally rests partly open, and ifit is stirred from this 
position, tends to rock back a.rid forth. The working 
struts are attached by pin connections to the central 
trusses ; one strut operates each half of the bridg'e. 

Assuming the bridge now to be closed, if it is desired 
to open it, the machinery is started so as to draw the 
racks backwara. As each rack moves, its first effect is 



to revolve a cam by which pin latches at the center of 
the span are withdrawn and the latches at the heels of 
the trusses, one of which is shown in the general view 
of the bridge, are swung backward, leaving the trusses 
free to move. As the motion continues, the bridge 
opens, twenty seconds sufficing for the entire opera­
tion. In closing, the reverse succession of operations 
takes place. The pin latches at the center are 
designed to prevent lateral movement and 
to insure the ends of the rails abutting in line ; 
the other latches hold the trusses closed Each 
truss may be treated as a cantilever, the tail 
girder representing the anchoring span. 

'Ve have referred to the counterpoise weights. 
They are placed within the tail girders and be­
tween them, beneath the railway floor. As 
these weights are sufficient to prevent the 
bridge from naturally coming to a horizontal 
position, in the closing operation force has to be 
applied to bring the end down. To work each 
half of the draw span, two of the fifty horsa 
power electric motors are provided, which are 
wired to operate together or alone. If by any 
accident the current is cut off, compressed air 
brakes are automatically applied, which in­
stantly bring the bridge to rest. 

297 
some '10 miles south of Sydney. The center of this and oonsfsts of a perpendicular hole, nearly circular, 
district is Kiama, a picturesque and thriving town with a diameter of about 10 yards across, and has the 
surrounded by rich agricultural country, and which appearance of being the crater of an extinct volcano. 
has been built upon an old igneous flow of basalt that This is connected with the ocean by a cave about a 
has solidified and crystallized into huge columns of hundred yards in length, the seaward opening of 
what is popularly called " bluestone." This formation which is in aU respects similar to Sto FIngal's Cave 
is seen to perfection on the west coast of Scotland and on the west coast of Scotland, the same perpendicular 

basaltic columns forming the side walls of 
each. Into this cave towering waves rush dur­
ing stormy weather, and as the. cave extends 
some distance further into the rock than the 
" Blow Hole," on the entranCE of each wave 

this cavity becomes full of compressed air, 
which, when the tension becomes too great, 
..,lows the water with stupendous force up the 
perpendicular opening.-Aust. Photo. Jour. 

• •  It • 
The Palal8 de l'Elyaee. Parl8. 

In the closing process, before the ends come 
together the sections are automatically bronght 
to a full stop, so that the final closing has to be 
performed with special care. A powerful 
emergency brake is supplied to guard against 
accidents, which brake can be made instantly 
to act upon the structure. It is believed that 

DECK VIEW OF THE VAN BUREN STREET BRIDGE, CHICAGO. 

The Elys�e Palace, where the President of the 
French republic lives, was bllilt in 1718 by a 
banker. In 1748 Madam de Pompadour pur­
chased it, and in 1768 Louis XV bought it from 
ber heirs:; later, he sold it to the financier 
Meaujou, the only proprietor that died in it. 
Louis XVI bought it for $260,000 and gave it 
to the Duchess of Bourbon, who, in 1790, pre­
sented it to the French nation. In 1803 Murat 
acquired it and gave it to Napoleon I, who was 
very fond of the garden. In 1814 Emperor 
Alexander I. of Russia, resided here. Then 
the Duke of Berry, the Dauphin, lived in it, 
and, after his death, the baby Duke of Bor-

all these precautions and st.ructural features make an 
accident impossible. Owing to the height of the bridge, 
it will have to be raised for comparatively few vessels, 
as most can freely pass under it. 

One of the cuts shows the lifting mechanism placed 
beneath the road way, the under surface of the road­
way or deck forming the ceiling, The general relation 
of the trusses to the abutments is shown in the larger 
diagram, giving a view partly in section of the struc­
ture, the open position being indicated by dotted lines. 
The small illustration gives a view of the deck of the 
bridge. The distant section in this cut is shown part­
ly raised, a further descent of about three feet being 
required to complete the closing. 

. . . t .  
Tbe " RIo", Hole," Ktama, N. S. W. 

One of the most pleasant as well as famous tourist 
rllsorts in New South Wales is situated on the coast 

north of Ireland at St. Fingal's Cave and other 
places ; and those who are acquainted with the rugged 
appearance of the coast in these places can form a 
good idea of the appearance of the New South Wales 
coast at this point. Kiama, unlike other tourist re­
sorts. can be thoroughly enjoyed in either fair or 
stormy weather, and those who visit tbe town when 
a good gale is blowing have an opportunity of witness­
ing a sight the like of which does not exist elsewhere 
on our globe. The famous " Blow Hole " here situated, 
in the mIddle of a rocky headland running out into 
the sea, forms a truly wondroull sight. With each suc­
cessive breaker the ocean spray is sent shooting up into 
the air somE'times as high as from 300 feet to 400 feet, 
dt:scending in a drenching shower and accompanied by 
a rumbling noise as of distant thunder, which can be 
heard for many miles around. 

This " "Blow Role" ;s a singUlar natural phenomtmon, 
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deaux. In 1848 it was assigned to Louis Na­
poleon. Since 1873 Presidents McMahon, Grevy, Car­
not, and Casimir-Perier have dwelt in it. Now M. 
Faure is the master. -Cincinnati Commercial·Gazette. 

. '.1 . 
RAw silk waste machine wipers, instead of the cot­

ton waste wipet'S heretofore almost universally used, 
are said to be entirely free from danger by spontaneous 
combustion, and this one fact .should be sufficient to 
highly commend them to all who have charge of run­
ning machinery_ These wipers are manufactured by 
the American Silk Manufacturfng Company, of Phila­
delphia, and their cost in use is lessened, where used 
in considerable quantity, by means of a special wash­
ing compound, enabling the washers to be employed 
over again as many as eight to twelve times. These 
wipers are also said to more thoroughly clean the ma­
chinery on which they are used, leaving no small de­
tached fibers or shreds on parts wiped. 
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Collodlo-Chlorlde f'or Tran.parencle •• 
Pyroxyllne (Hopkins & Williams ordinary)." . . . . . . ... . . 82 gr. 
Ether l725) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3M oz. 
Alcohol (805) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... � .. 
Chloride of zinc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 gr. 
Nitrate of silver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .  92 .. 

Dissolve the chloride of zinc in the alcohol (and this 
is a valuable quality of chloride of zinc, that it will dis­
solve in the alcohol without the addition of water), put 
in the pyroxyline when soaked, add the ether, and 
shake. Now put the silver into a test tube, add 40 
minims of distilled water. At this stage I prefer to use 
It non· actinic light. A single thickness of amber glass 
will do. There is no necessity for working i n  a dull 
light. We now dissolve the silver by heat over a spirit 
lamp flame, and at the sam� time heat 6 drachms of 
alcohol in it small flask; when the silver is dissolved, 
add about a drachm of hot alcohol to it by degrees. 
Then add to your collodion, a drop or two at a time, 
and shake well between, rinse out the tube with the 
remaining alcohol. If the operations have been carried 
out properly, a few drops of the emulsion put upon a 
plate will show an orange tinge: a fairly thick film, a 
full orange, inclined to ruby when held up to a light. 
The emulsion must be kept for not less than twenty­
fonr hours. 

This emulsion may be washed in the ordinary way. 
I use it without washing as a rule, as washing 
entails the consumption of twice the q uantity of sol­
vents. To filter, place a plug of wool or good sponge 
in a glass funnel, and run the em ulsion through. 
Moisten sponge or wool wit ha few drops of alcohol 
first. 

Coat the plates, and place them in a dish of water 
until the water runs smoothly over the surface, then 
rinse with two changes of water. Wipe the backs, and 
drain on blotting paper: or, when plates are wanted 
quickly, a piece of blotting paper may be placed on 
face of the plates, and gently pass a finger over to ab­
soru all surface water. After this, they dry in five to 
ten minutes by the use of such a piece of apparatus as 
I show you. The usual drying cupboard will do, of 
course. 

With this emulsion no preservative is at all neces­
sary. I have found no difference in the results. One 
thing I have forgotten to mention in the proper place, 
that is, the use of a substratum to prevent the film 
slipping off the plate during washing. I strongly 
recomuH'md edging the plates with India rubber solu­
tion. This is quickly done with a small camel hail' 
brush cut to about a quarter of an inch long in the 
hair. A dozen of lantern plates can be done i n  five 
minutes easily. 

The re'!ults which I show you have been developed 
with A.bney's-

Ferrous citro·oxalate . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  1 part. 
Ten per cent hromide potassium solution . . . . . . . . . . . . . . . . . .  1 .. 

Glycin I have only tried one formula given by the 
makers, that for hard development: and hydroquinone, 
as follows : 

Hydr"quinone .  . . . . .  • . . . . . . . . .  • . . . .  . . • . .  .. . . . . .. .. . . . . .  . . . .  4 gr. 
Bromide potassium... . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  24 .. 
Sulphite of soda . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  . . . .. .. . . .  48 .. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  1 oz. 

Three minims of a ten per cerit solution of carbonate 
f)f soda. 

Development was from five to twelve minutes. All 
these developers may be used repeatedly. Hypo must 
be used for fixing; 2 ounces to the pint is strong enough. 
Washing in the hand for about a m inute is enough to 
remove the fixing salt. 

The light used by me was magnesium, 6 to 36 inches. 
The colors are black, claret, and most beautiful pur­
ples to purple black.-J. S. Teape. 

. . .  ' . 
Fog Signals_ 

The subject of fog signals was discussed recently be­
fore the M. P. Club at its meeting in the In..,titute of 
Technology, Boston, the speaker being Maj. W. R. 
Livermore,.of the United States army, who has charge 
of the lighthouses and signals in this district. 

'rhe Boston Commonwealth says the paper was a 
most interesting one, embodying, as it did, the experi· 
ments undertaken by Maj. Livermore along our New 
England coast, experiments which shed much light on 
several vexed questions. 

The lights of the lighthouses in clear weather, said 
the speaker, are obscured only by the curvature of the 
earth, b ut in fogs, since even the sun is hidden, they 
become invisible. Sound, however, travels well under 
some conditions of storm, and a century or two ago 
the use of bells was begun as a warning in times when 
the light could not be seen. At Boston Light a can­
non was once used as a signal, and many other devices 
have been invented to warn mariners as they approach 
the 8hore. 

The United States is the only nation in the world 
which makes an attempt to line its entire shores with 
signals, the theory here being to place such sig­
nals sufficiently close to permit of shore naviga­
tion in any weather : but practically the system is not 
quite complete. In 1851 the transmission of signals 
through the air was investigated by Gen. Duane ; 
afterward it was taken up by Henry and continued by 
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Wm with more or less activity up to the time of his 
death. During the past year a systematic series of 
experiments was undertaken by the Lighthouse 
Department, and Maj. Livermore, who had this inves­
tigation in charge, had been able to secure quite a 
number of observations which throw light OIl matters 
which have been puzzles to all previous experiment­
ers. 

The signals which are in common use are the siren, 
devised in 1870 by Brown, which can be heard ten or 
twelve miles ; whistles, which will carry eight or ten 
miles : trumpets, with a range of six miles ; and bells, 
which can be heard not more than three-quarters of a 
mile. In addition, there are floating bells, which 
can be heard for slight distances only, and whistling 
buoys, which are nearly as powerful as the trumpet. 

The experi:nents of the last season had to consider 
the efficiency of the signals and their expense. The 
sirens can be heard for long distances, but they are 
very expensive. On the other hand, bells are not 
costly to operate, but they are audible for short dis­
tances only. A portion of the experiments dealt with 
larger bells and with the giving of the present bells a 
harder stroke with the hammer, both of which �ve 
the bell signals a higher efficiency. 

With reference to the transmission of the signals 
through the air, previons experiments 01' comparisons 
have been uneven. For example, no trumpet has ever 
been constructed large enough to be properly com­
pared with the siren. Maj. Livermore's experiments 
concerned themselves with the efficiency of the sig­
nals, the details of their construction and position, the 
reflections and the refractions of the " sound rays," 
and the effect of obstacles near to and di�tant from the 
source of the sound. 

For this purpose one of the lighthouse steamers was 
fitted for the work, and observations in all kinds of 
weather and under differing conditions were secured. 
With reference to obstacles, it was found that inter­
vening obstacles tend to diminish the intensity of the 
sound, irregular surfaces near and in front of the sig­
nals effectively lessen their efficiency, obstacles be­
hind the signal cut off the sound in that direction, 
and obstacles at a distance from the signal cut off the 
sound in their immediate shadows. 

As to the effect of weather conditions, these facts 
appear : Rain and snow do not of themselves modify 
the transmission of sound, but in affecting the tem­
perature of the atmosphere they do influence the re­
fra.ction of the sound and may, indeed, under certain 
conditions. cause it to be lost to objects on the surface 
of the wat�r. This is a most important discovery, for 
it accounts beautifully for the so-called .. ghosts," 
which are areas within which no sound from thQ sig­
nals can be heard These silent areas ha ve been ac­
counted for in different ways, Tyndall having given a 
.. flocculent material " solution, which, while within 
the limits of laboratory experiment, seems hardly pos­
sible on so large a scale as it must be in nature. Maj. 
Livermore finds that under certain conditions of wind 
relative to the position of the signal, the sound rays 
become refracted upward in certain places, reaching 
the surface of the water at more distant points in pre­
cisely the same line .. 

A curious example of this was once observed in ex­
perimenting neal' Boston Light. At a distance of 
about a mile from the light, no sound whatever was 
heard from the signals at the light, and it was thought 
that they had been stopped Suddenly, howeve�, they 
were heard in full intensity, and the steamer was 
stopped and backed again into the silent area. A man 
was sent up the mast, and he reported that he could 
hear the signals, although no sonnd could be heard on 
deck . 

This experiment was repeated several times, and a 
position was found where the noises could be heard at 
the bow of the steamer but not at the stern. The sig­
nals employed on this occasion included a bell, a fog 
horn, a whistle and a gun ; and although the smoke 
of the gun and the steam of the whistle could be seen 
from the steamer, no sound reached its deck while in 
the silent area. The sound rays, refracted through 
the conditions of the atmosphere, formed an arch 
over the-Silent area. 

As the outcome of these experiments and investiga­
tions, tl1ere are many matters of interest and impol'­
tallce. Scientifically, the explanation of the atmo­
spheric conditions which cause the silent area and the 
underlying principles of refraction of .. sound rays " 
are of great importance ; while, practically, there are 
many matters closely related thereto. The location 
for signals so that their effiaiency may be to seaward, 
and not, as now, oftentimes to landward, where, as the 
speaker said, " the inhabitants of the cottages do not 
seem to appreciate their value," the placing of them so 
that the silent area may be overcome, and other mat­
ters of this nature, are of the greatest practical advan­
tage. 

The lecture was throughout of the greatest interest, 
being fully illustrated with graphie drawings, photo­
graphs of the fog signals and of the prominent light­
houses along our northern coast. The most striking 
of the graphic dra.wings was a series representing the 
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intensity of the signals throughout the course of the 
experimental trips, the relation of the silent area to 
the direction of the wind in its upper and lower cur­
rents being indicated. 

• • • • • 
The Bolllnl( Point of' Milk. 

Dr. Edmunds, writing in the British Medical Jour­
nal, makes the following observations on this subject : 
Referring to the temperature at which typhoid bacilli 
are killed, a correspondent assumes that milk boils at 
180° to 190° F. This is a mistake which needs correc­
tion. Milk boils at a temperature higher than that of 
water, and it is well known that boiling milk inflicts 
a much more serious scald then boiling water. The 
point at which milk boils will vary half a degree or 
more, according to the amount of its saline and other 
non-aqueous constituents, but I find that a fair sample 
of milk, taken from my own kitchen, boils at 213'5° F. 
when tested with a standard chemical thermometer. 
I have always advised that milk boiled for one minute 
is made safe by the killing of any infective germs 
which it might have contained. The butter con· 
tained in the milk does not seem to raise its boiling 
point, but it is well known that butter and other fats 
and fixed oils boil at a very much higher temperature, 
and that boiling fixed oils destroys the skin as ef­
fectually as melted lead In the manufacture of tin 
plate-that is, sheet iron plated with tin-the tin is 
kept melted under melted tallow, and the clean sheet 
iron is tinned by being passed through this bath of 
molten tin. Fixed oils may be h eated to about 500" F. 
without undergoing material change, but at about 
600° F. they begi� to boil, owing to the evolution of 
gases, which are set free as a process of destructive 
distillation. It is generally held that the typhoid in­
fection of milk is due to contaminated water used for 
washing the milk vessels or for augmenting the bulk 
of the milk by fraudulent additions. My own opinion 
is that an escape of fecal matter from the cow while 
being milked often falls into the milk pail. and that 
this is generally the real cause of typhoid infection in 
milk. I have actually seen this to occur when inspect­
ing dairies and examining suspected cows, and I am 
perfectly sure that it often takes place. The polluted 
water theory seems to me to be far-fetched and inade­
quate. 

• .  e a • 

An Exposition of CalU'ornla Product. to be Held 
In Berlin. 

An interesting exhibition of California food products 
is about to be opened in Berlin. The exhibition has 
been prepared by private enterprise in the effort to 
educate the people of Germany and of other foreign 
countries i n  the use of American products and to open, 
if possible, a new field for their consumption. A large 
building situated in the Thiergarten is being fitted up 
for the purpose, and the exhibition, it is announced, 
will be open to the public from the 5th of May to the 
5th of July. The building is to be divided into oct­
agonal courts, in each of which there will be a sepa­
rate exhibition. 

In one court, for example, will be shown bitter beers 
and cordials, another will be devoted to the orange 
product!.', and in other courts will be found dried fruits, 
vegetables, fish, canned fruits, oysters, etc. A novel 
feature wi11 be a cafe for women, in which all kinds 
of breakfast foods will be served by colored attendants. 
The redwood ind ustries of California have combined 
to build a redwood cottage, in which a uniqne exhi­
bition will be made. The cottage will contain, besides 
other products, redwood shingles and burl, and experi­
ments will be made to demonstrate the adaptability of 
redwood for the manufacture of lead pencils. Scat­
tered about the building there will be some twenty 
booths attended by young women in Quaker costume, 
who will distribute prepared dried fruits, mushes, and 
baking powder products. There will also be glass-in­
closed corn poppers, with the idea of introducing this 
delicacy into Berlin. A model American business 
office is also to be on exhibition, and it is believed that 
the many labor-saving devices and conveniences 
common in this country may be introduced in Ger­
many. 

The exhibition, it may be seen, is to be carried out on 
a very ambitious scale. Some three hundred business 
firms in California are enlisted in the enterprise, and 
these represent a capital of nearly $400,000,000. The 
exposition is not competitive, but purely of a commer­
cial character, and, it is confidently believed, will prove 
a very effective advertisement for the Pacific coast. 

Movlnlt' a Masonry Hou"e. 

The Sage house, Brooklyn and St. Mhrk's Avenue!!, 
Brooklyn, N. Y., has been successfully moved by B. 
C. Miller & Son. the house movers of that city. The 
building is of stone, weighing about 1,300 tons, and 
was built by a son of Mr. Russell Sage, of New York. 
The contract for removal called for its being moved 30 
feet toward St. Mark's Avenue and 20� feet toward 
Brooklyn Avenue, and that it should be raised 2% feet 
on its foundations. This to be done without break or 
crack in the walls. 



THE WHITE-TAILED GNU IN TO HANOVER 
ZOOLOGICAL GARDEN. 

The accompanying engraving, for which we are in­
debted to the lIlustrirte Zeitung, shows the white­
tailed �nu, with its calf, now in the Zoo]ogical Gar­
den at Hanover. This garden possesses specimens of 
both the white-tailed gnu (Catoblepus gnu) and the 
black-tailed gnu, also called the blue or Gorgon gnu 
(Catoblepus Gorgon), but those of the former species 
are specially interesting. At first the young one re­
sembled a bison calf in many respects. Its coat was a 
pretty brown color, its head being a sepia brown, 
while the brush-like bunch of hair just above the nose 
was black, and the short stiff main was also black. Its 
bushy tai� which reached almost to the hock, was 
round like that of a dog. The thick hair concealed the 
rudimentary, button-like horns, but at the end of five 
weeks these were half a finger long. Although, in 
that time. the brush-like hair on the head and the 
mane-very characteristic features of the gun-had 
become more marked, the creature still looked as if be­
longing to a different species from the mother. When 
eight weeks old its back was only about a hand's 
breadth lower than the mother's and its horns were 
about three inches long and quite straight, differ· 
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the ground is sufficiently thawed for the miner to get 
out about a foot or a foot and a half of gravel and soil. 
One man can burn a hole down about a fpot a day. 
The work can be done only when all the surface water 
is frozen, otherwise it would drain into the prospect 
hole. In this region wells have been sunk seventy-five 
feet or more, all through frozen ground, and the min­
ers say they never got below the frost line. 

In other districts the work can be done only in the 
very brief summer, from the middle of May uhtil about 
the middle of September, and usually for only about 
ninety days. In these regions the ground is not frozen 
so deep, and the gravel and soil can be washed from 
the bed rock. Flumes must be built from the creeks 
and the water conducted to the claims. The bed rock 
is from ten to twenty-three feet below the surface, and 
all the overlying soil must be washed away before the 
gold is accessible. A working supply of water is rarely 
obtainable for more than ninety days of the year. 
Usually al moft two entire seasons are consumed in 
tbis preliminary work before a sight of the gold is ob­
tained. and the miner must have money as well as 
pluck to keep him going until he strikes pay gravel. 
The gravel needs to be remarkably rich to compensate 
for the arduous and tedious labor of reaching it. 

large districts could be worked In a systematic way 
and big profits be realized. From all accounts, that is 
how the Yukon gold and silver region wm be made to 
give up its riches. 

------------. __ 'H ... '�.�-----------
Te8t of all Elghteen-Ine.h Armor Plate. 

An important test of an lS-lnch Harveyized armor 
plate took place at the Indian Head proving grouna 
on May 1. The test was particularly interesting, as it 
was practically a competition of the suspected Carne­
gie product and t.he successful Bethlehem manufac­
ture. The test of the 18-inch Bethlehem plate on 
March 11 was described in the ScIENTIFIC AMERICAN 

for March 23, 1895. The Carnegie plate was tested 
with exactly the same grade of shells. The Carnegie 
plate weighed 79,300 pounds, was 16 feet 9% inebes 
long, 5f-,; inches wide and cost $20,000. It was the re­
presentative of ten plates, weighing 306 tons, for the 
battleship Oregon. The plate was attached to an oak 
backing th ree feet thick, by 26 three·inch bolts. The 
plate was erected on a hillside about 300 feet from the 
gun bat.tery. 

The first projectile was an 850 pound 12·inch Holtzer 
shell, propelled by 249 pounds of brown, hexagonal 
powder. The velocity was 1,465 feet per second, and 
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ing in this respect from those of the old gnu. The 
color of its coat was also beginning to change. 

The gnu belongs to the antelope family, the mem­
bers of which differ so greatly in size, proportions, 
color, the shape of the horns, etc. 

• .•. e 
The Ala8kan Gold RegloD8. 

Last season's yield of gold from the Yukon River 
district in Alaska was about $249,000, according to an 
estimate gathered from miners and business men in 
the district by the Alaska News. The returns are 
undoubtedly big, but the labor of getting the gold, as 
described by one of the oldest miners in the region, is 
very great. The Yukon district is remarkably difficult 
of access, and a great many adventurers who have 
started hopefully from Juneau have failed even to get 
near the gold region. It is an expensive journey, too. 
Then the character of the gold mining and the limita­
tions under which it must be done have sent many 
fairly experienced miners back in despair. 

In many districts the gold-bearing rock is twenty or 
more feet below the surface, and shafts must be sunk 
to that depth through ground frozen solid and by a 
most laborious process. The prospect holes are usu · 
any about three and a half feet wide by six feet long. 
Enough wood must be cut to cover this space, and a 
rousing fire be kept up for almost a whole day before 
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When the claims are worked by burning prospect 
holes in the winter, hot water is needed for washing 
the gravel when it is obtained. Usually when the 
gold-bearing gravel has been reached the returns have 
been handsome. Along Miller Creek in the past sea­
son or two the yield has averaged as much as $1 or 
$1.50 a pan, and cbims staked out two or three yea.rs 
ago are now held at prices varying from $2,000 to $20,-
000 each. 

The extent of the gold belt of northwest Alaska and 
the Canadian North west Territory is still a matter of 
speCUlation. From the information brought by pro­
speetors it is believed that the belt covers a district 
from seventy·five to a hundred m iles wide, commenc­
ing on the head waters of the Hootalinqua River, in 
British Columbia, and following closely the C011rse of 
the Yukon River to and beyond the Arctic Circle, a 
distance of about nine hundred miles. It is probable 
that dozens of tributary streams. as yet unmapped, 
many doubtless unknown, are rich in gold and silver. 
The vast region is practically unexplored. The min_ 
ing at present going on is but nibbling on the edge of 
the rich region. But when the gold and silver mines 
are systematically opened up, it will be a region for 
the capitalist and not for the individual miner. The 
ground must be exceptionally rich in gold to pay one 
or two miners workins for themselves. With C'.aoital 
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the shell struck the plate with an energy of 12, 662 foot 
tons. This was a cracking shot, but the plate was not 
cracked or penetrated, the projectile being completely 
shattered after entering about 6 inches. Portions of 
the outer shell of the plate scaled off. The next shot 
was propelled by 443 pounds of powder, the muzzle 
velocity being 1,926 feet and the striking energy 21,885 
foot tons. This shot was to test for penetration, but it 
only pa8sed through 10 inches of the plate, the head of 
the projectile being smashed on the plate. The metal 
of the plate where the projectile struck was fused. 
Notwithstanding a crack about three-quarters of an 
inch wide which extended from top to bottom of the 
plate, it was accepted by the government. It was then 
determined to attack it with the great 13-inch gun. .A 
13-inch Carpenter shell, weighing 1 ,100 pounds, was 
driven by 489 pounds of powder. The projectile had a 
striking energy of 25,000 foot tons. It was of course ex­
pected that the shot would demoli&b the plate, but in­
stead, after penetrating 10 inches, the projectile itself 
was completely destroyed. The solid oak backing waf, 
however, greatly split. A crack 3 inches wide extended 
some distance from the top. The abilit.y of the plate 
to keep out the heaviest projectiles we now manufac­
ture is amply demonstrated. At present the race 
between armor and gun seems to be in favor of the 
armor. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 
FEED WATER HEATER AND PURIFIER. 

-Daniel M. Robillson, Bay City, Mich. 'I'his is an ap­
paratus to be incased in the flue.or masonry of an ordinary 
boUet to utilize the waste heat for heating the feed 
water. It has provision for holding the water in it under 
boUer pressure and at the same level as the water in the 
boiler, Is adapted to preCIpitate any matter in the water 
in tne form of sediments, loose carbonates, etc., and the 
COllstMlction is such that It may be com'eniently put to. 
gether and taken apart. The improvement includes a 
suitably connected outer shell in which is a settlIng cyl. 
Inder made up or a serics of superimposed sections, a 
pipe leading from the cylinder to the upper part of the 
shell and discharging into a series of pans arranged one 
above the other. 

Hallway Applianee8. 

CAR AXLE Box LUBRICATOR.-James 
S. Patten, Baltimore, M(L This is an improvement in 
formerly patented inventions of the same Inventor which 
have been suhjected to practical use on cars in ordinary 
service, rendering the lubricator more serviceable, reduc­
ing its cost and weight, and increasing its durability. It 
is adapted to be inserted into and contained in the usual 
form of axlc box, on the mere removal of the ordinary 
packing, and tt.e lubricant holder is preferably of gal­
vanized sheet iron, formed from a blank, and in it arc 
suitably supported rollers adapted to slide laterally on 
the axles, and breaking up and lifting the lubrican!. 

CAR DOOR.-William E. Hoyt, Ravens· 
wood,West Va. This inventor haB devised improyed means 
f or supporting and mani pulating the tlush side doors of or­
dinary freight cars. The car hasa vertically undercut seat 
in a plate fixed to the front wall of the doorway, the scat 
being engaged by one of the arms of a vertically swinging 
operating lever, permitting the trainman to press down 
with his weight in opening the door, anrt to lift directly 
unller the door in closing it. The lever lies practically 
in the plane of the <Ioor when the latter is closed, where 
it cannot be well tampered with, there being al80 on the 
lever a hasp attachment. 

Electrical. 
DOOR OPENER. -John Schneider, Long 

Island City, N. Y. This Iti an improvement on a former 
patented Invention of the same inventor for a simple and 
durable electric door opener, not liable to get out of 
order, and arranged for unlocking a door from a dis· 
tance. 'rhe armatnre lever is normally held away from 
the magnet by a spring, the magnet being in a circuit 
having a bntton to be ]lresBcd when the door is to be 
unlocked. the drawing of the armature lever causing a 
catch to engage a bolt in a lock on the door. To insure 
the opening of the door when unlocked, a spring hinge 
of any improved constrnction is employed. 

E L E C T R I  C LAMP HANGER. -David 
Aitchison. Easton, Pa. This improvement is more especial­
ly dc.igned ifor usc with incall(lescent lamps, permitting 
(If conveniently raising or l()\Yt'ring the lamp or luoving it  
�hlewise a8 deBired. A spring-actuaterl dmm fitted to 
.ll<le on a pivotc[l horizontal arm carries a cord to sup­
port the lamp, a guide moving with the drum guiding the 
lamp .• upporting cord. A shaft journaled in the free end 
of the pivoted arm carries a crank and a segmental arm 
adapted to engage the drum. 

IUech anical. 
SAw.-Henry J. Frederick, Brainerd, 

1tlinn. This it" an improvement in buck san's, fret Maws, 
amI other saws having frames, by which the operator 
may quickly give at any time the dL.,.ired tension to the 
8awhlade, or the blade may be entirely removed from the 
frame without disconnecting the members of the latter. 
The Bpacer har is rigidly secured to the rear or handle 
lI1ember and movably connected with the upper end of 
the front bar, a brace pivoted to the middle of the front 
Imr extending to the spacer bal, while a longitudinal 
serew rod on the top of the latter extends through the 
npper end of the front bar, where it has a nut, the other 
end of the rOll having an eccentric strap, an eccentric 
bpin" pi votld to the bar. On the top of the eccentric 
is a handle, by the simple movement of which the 
t<'n8ion of the blade may he incrcased or diminished. 

SIDING CUTTER AND GAGE.-'l'hoUJa� 
'Y. Purdy, Link, Ohio. Among devices employed in lay· 
ing siding boards on building8, this invention presents a 
strong and easily operated device, to be conveniently 
clamped to ttle window casing or corner board for 
squarely cutting off the end of a siding board, and also 
serve as a gage for the overlap. It comprises a U-shaped 
Buppnrtin� frame, with faBtenin� devices, a die one side 
of the opening and a knife to travel across the opening 
opposite the die, in connection with a lever to work the 
die, a gage being adjustable on the extension end of the 
framp.. The clamps are spt1ng-actuated and the knife is 
quickly worked. 

A�rieultural. 

COTTON PLANTER.- l\[orse P. Scott, 
Woodville, Miss. According to this improvement the 
seed hox and furrow opener may. by means of a simple 
hand lever, be conveniently elevated or depressed to pro­
vWe for shallow or deep planting. 1'hey may also he 
carried together to the right or left suffiCiently to avoid 
an obstruction, tbrough the medium of a foot plate. 
The machine is of simple and econumic construction. 

COTTON CHOPPER. -This is  an addi­
donal improvement of the same inventor, providing 
means whereby superfiuous plants may be chopped from 
the rows and the rows simultaneously cnltivated. The 
dri<'er may also easily and quickly move the choppers 
either to the right or left, thus accommodating the mao 
chine to the unevenness of the rows, and both the cultiva­
tors and choppers may be raised to entirely clear the 
ground. 

lUi Nee 11 a 11",0" ". 
V AULT CASH INDICA'l'OR. -SaulIJel R. 

Hamilton, Farmersville, Texas. This is a device for in· 

J titutifit �tutritau. 
dicating the amount of money. commercial articles, etc., 
In a ""fe or vault. It has a cas\ng which may be conve­
niently placed upon a desk, safe, etc., Is L-shaped in 
form, and comprises a series of caBings, in the vertical 
portions of which are arranged slide blocks bearing on 
their faces numeralH, one above the other, which are 
made to appear In openings In the front of the casing as 
the block is moved up or down. The block is on a screw 
rod connected with a beveled gear at the base, whereby 
each block may be moved up or down, to bring the fig· 
ure desired in front of tbe aperture, by means of a key in· 
serted in  the face of the horizontal'  portion of the casing, 
the figures thDB displayed in the row of apertures indio 
cating the amount. In the front of the casing Is a hori· 
zontal guideway for a slide bearing the title of the article 
the device is employed In indicating. 

HOSE COUPLING. - Joseph S. Black­
burn, Salem, Ohio. This is  an Improvement on a for­
merly patented invention of the same inventor, to adapt 
the coupling to hose of large sizes and dispense with 
some features, reducing the cost. The male section has 
a waterproof sleeve, adapted to be forced outward against 
the interior surface of the female section:by water preBSure 
against the inside surface, thus making a water-tight 
joint without depending upon abutting the sleeve against 
a shoulder In the coupling, and Insuring a sure anu tight 
waterway when the sections are brought together. 

N OTE.-Copies of any of the above patents will be 
furni.hed by Munn & Co., for 2.5 cents each. Please 
send name of the patentee, title of invention, and date 
of this pa per. 

NEW BOOKS AND PUBLICATIONS. 

CELLULOSE. Au outline of the chemis· 
try of the struct ural elements of 
plants with refE'rence to their natu­
ral history and industrial uses. By 
Cross and Bevan. London and New 
York : Longmans, Green & Company. 
1895. Pp. vi., 320. Price $4. 

In the present day of wood pulp factories and vulca­
nized fiber goods, a work on cellulose, the basis of all 
manufactures of this type, seems peculiarly timely. The 
hook under review is a Ireatise Oil the chemistry and 
microseopy of the subject. It 1l0SseBSes two indexes, 
one of authors and one of subjects, the first one showing 
how thoroughly the bibliography of the su bject has been 
consulted in its preparation. To the educated manufac· 
turer and technologist, the book will be a sine qua non. 

THE VENTILATION OF MINES. By J. T. 
Beard. First edition. New York : 
John Wiley & Sons. 1894. Pp. xiii, 
170. Price $2. 50. No i ndex. 

dons used. whlch, by the use of nerevective or Isometric 
proJection, are made to gIve a better representation than 
DBnaJ of the exact appearance and construction of the 
more complIcated forms, snch as groined arches, clUB· 
tered arches and general construction. As an example 
of such lliUBtrations Fig. 120, page 282, may be alluded 
to. No one can go throngh our cities withou\ feeling 
regret at the perpetuation of certaln architectural enor· 
mities in the more permanent type of building. Thia 
much may be wished, that the profession at large would 
give more attention to the appearance of beauty and 
architecture as determined and regulated by structural 
laws. 

THE SNOW-CHURCH COMPANY'S LEGAL 
AND BANKING YEAR BOOK FOR 
BANKERS, LAWYERS, AND THE BUSI­
NESS PUBLIC. 1895. Collection laws 
revised to January 1, 1895. N e w  
York : T h e  Snow·Church Surety 
Company. Pp. 1261. 

This extensive work, covering, in a general way, the 
la ws affecting banking and collecting business, is a thor· 
ough production, and one which can be warmly recom· 
mended to the profession. When It is realized that it 
contain� far over 1,000 pages of fine type tonching on the 
lawR of all North America, it will be seen that it is not 
possible to give It an adequate review. For Information 
in regard to the commercial laws and collections, it 
would seem to be almo.t Indispensable to the active 
practitioner. 

CORTINA METHOD. Intended for nse i n  
schools, etc., a nd for self·study. 
French in twenty lessons, with a byS­
tem of articulation, based on English 
equivalents, for acquirin� a correct 
pronunciation. By R. D. De la Cor­
tina, M.A. Revised by Professor J. 
Leroux, Professor of Modern Lan· 
guages at the United States Naval 
Academy. Book First. New York : 
R. D. Cortina. 1895. Pp. x, 108. 
Price 50 cents. 
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L Plate In colors, showing a residence at Glen Ridge, N. 

J, recently erected (orW. T. Taliaferro, Esq. Per· 
spective elevation and floor plans. A fine example 
in the Colonial style. Mr. Chas. E. Miller, architect, 
New York. 
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The charge J or lnaertilm um.d<r th;" lltad;" One Dollar II Un< 
JOT' taCh imertion ; aoou.� tiQn.t 'U/O'rcU to a line. Adver. 

tisement, must be rtceivtd at f)ublicationo.l1tce as eaTill as 
ThUTSda1l morning to appear in the jollowinc week's issue. 

., C. S." metal pOlish. Indianapolis. Samples free. 

Marine Iron Works. Chicago, New catalogue free. 

For best hoisting engIne. J. S. Mundy, Newark. N. J. 
Presses & Dies. Ferracutp. Macb. Co., Bridgeton. N. J. 
WoO<lpulpmacbinery. TrevorMfg. Co .• Lockport, N.Y. 
Screw machines, millin� mactnnes. and drill presses. 

'rbe Garvin Macb. Co .• Lai�ht. and Canal Sts .• New York .• 

Emerson, Smith & Co., Ltd., Beaver (4'alls, Pa., will 
send Sawyer's Hand Book on Circulars and Band Saw» 
free to any address. 

I make Machinery Name Plates In bronze and alumi­
num. Designs furnished. Twining Campbell, Liberty 
St •• Paterson, N. J. 

'rhe best book for electricians and beginners in elec­
tricity 1a U Experimental Science." by Geo. M. Hopkins. 
lSy mail. " ;  Munn & Co., publishers, 36 Broadway. N. Y. 

For the original Bogardus Universal Eecentric Mill 
Foot and Power Presses, Drills, Shea.rs, etc., a.ddress 
J . S. & G. F. Simpson. 26to 36 Rodney St .• Brooklyn. N. Y. 

Competent persons who deane lUZ'encies for a new 
popular book. of ready sale. wltb handsome prOfit, may 
apply to Munn & Co., ScientifiC A merlcan office. 361 
Broadway. New York. 

P'"Send for new and complete catalo"ue of SCientific 
and otber Books for sale by Munn & Co .. 361 Broadway, 
New York. Free on aPDJl�ation. 

HINTfl TO CORRESPONDENTS. 
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or no attention will be paid thereto. This is for our 
information and not for publication. Reference8 to former articles or answers should 
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r�����:r ti��ll:���Ui � repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each mllst take his turn. 
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houses manufacturing or carrying the same. 

Sl,ccial \V ,·ittell I lIfo,· ... "t\oll on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scielltific A m e rican S U I" ,lem e n t8 referred 
to may be had at the office. PrIce 10 cents each. 

Book" referred to promptly supplied on receipt 0' 
price. 

11Ii IIcl·"I .. sent tor examination should be distinctly 
marked or labeled. 

It is refreshing to find so clear and good a treatise 
written by an American author, amI forming a work 
adapted for those operating American mines. Hereto­
fore, by some fatality, many of the mining engincering 
books of the day have been published in England, and 
have been written from the ineular standp<'int that un 
Englishman excels in accentuating. The book is dedi­
cated to the miners of Iowa, among whom the author 
states that he has passed thirteen years. While we note 
the fact that the book is without an index, we must al80 
state that the very full table of contents makes an index 
almost unneccssary. 

2. I'erspcctive elevation and floor plans of a cottage at 
Tenafly, N. J., rrected for Chas. Vogt, Esq., at a 
cost of $5,800 complete. Mr. W. L. Stoddart, (6506) W. T. says : W u u l d  you please 

advise me how to treat cow's horns to soften them so 

ON INDIA'S FRONTIER ; IJR, NJ<�PAr" THE 
GURKHAS' MYSTERIOUS LAND. By 
Henry Ballanti ne. New York : J. 
Sel w i n  Tait & Sons. Pp. 192. Price 
$2.50. 

This attractive work, with Its numerous illustrations, 
dcscribes travels in India in a very graphic way. Read­
ers of Hudyard Kipling will remember his admiration 
for the Gurkha soldiers. In this we hear something of 
their land, with numerous illustrations of buildings and 
people of the country, and have, besides, a most inter­
esting and readable book. The author's criticisms on 
the method of governing are very cleverly put. 

TRANSACTIONS OF 'rHE AMERICAN SOCI­
ETY OJ;' MECHANICAL E NGINEERS. 
Volullle XV. 1894. New York City : 
Publi�hed by the Society. Pp. 1359. 

The size of this volume, its absolutely model index and 
the general make-up of the volume, are three things that 
alone are highly creditable to the society publishing it. 
The matter contained in the papers is of great ' value to 
the profession, and the volume itself must be read to 
obtain an idea of the wealth of material to be found be­
tween its covers. The existence of a professional soci· 
ety admits of no better vfudication than that afforded 
by its publications. Their merit settles the permanent 
statns of the Mechanical Engineers' Assoctation. 

DER BRUCKENBAU IN DEN VEREINIG· 
TEN STAAT EN AMERIKAS. Von 
Professor W. Ritter. Zurich : Albert 
Raustein. 1895. Pp. 66. 12 plate� 
and 60 fi�ures. Price $1.50. 

The report of the SwiBS delegate to the Columbian 
Exhibition of 1893 is based on a three months' journey 
in the United States, as the moet valnable information 
regarding ollr bridges could not be found at the Exhilli· 
tion itself, hut had to be collected at the bridges. The 
author principally points out what is new relative to 
the bridges built in Europe. The plates are well exe­
cuted and give dimensions of the parts. 

RATIONAL BUILDING. Heinlr a transla­
tion of the article " Constrnction, l' i n  
the Dictiollnaire Raisonne d e  I '  Arch i­
tecture Francaise of M. E ugene·Em-
manuel Viollet·le·Duc. By George 
l\[artin H uss, arch itect. New York 
and London : Macmillan & Company. 
1895. Pp. x ii, 367. Price $3. 

architect, New York. An attractive design. 
3. A dwelling at Kennebunkport,Me. Three perspective 

elevations and fioor plans. A most picturesque 
residence, with many artistic features. Mr. Henry 
P. Clark, architect, Boston, Mass. 

4. A loe; cabin chapel recently erected at Black Bock, 
Conn. Perspective elevation and ground plan. 
Mr. Bruce Price, architect, New York. 

5. A cottage at Park·HilI-on-Hudson, N. Y., recently 
erccted for Geo. L. Rose, Esq., at a cost of $12,000 
complete. Two perspective elevations and floor 
plans. lIfr. A. F. Leicht, architect, New York. A 
well executed desigu, showing many excellent 
features. 

6. A house at Orange, N. J., recently completed for 
'rhomas L. Smith, Esq. Messrs. Child & De Goll, 
architects, New York. A pleasing design in the 
Colonial style. 

7. The Yonkers Public School, No. 8, at Bronxville, N. 
Y. A good example of school architecture. 

S. A dwelling of modern design, recently erected for Ill. 
Strong, Esq., at Montclair, N. J. Two perspectlve 
elevations and fioor plans. Cost complete, $6,000. 
:lIr. Christopher Myers, architect, New York. 

9. A house at Indiana, Pa. Perspective elevation and 
floor plans. Cost complete $3,100. Architect, IIlr. 
E. M. LOCkard, Indiana, Pa. An attractive design 
in the Colonial style. 

10. A very attractive residence at Montelair, N. J., erect­
ed for Frederick R Gage, Esq. Perspective ele­
vation and floor plans. Mr. E. R. North, architect, 
Montclair, N. J. 

11. View of Capistrano Station, California. 
12. Design for a fireplace. 
13. The brick power station of the Brooklyn City Rail· 

road Company. 
14. Miseellaneous Contents : A State park In the Catskill 

Mountains.-To prevent the slamming of SCreen 
doors, iIIustrated.-Quarrying by means of lire.-A 
new lawn sprinkler, illustrated.-Art in metal tile 
roofillll:, ilIustrated.-An improved hot water 
heater, ilIustrated.-A macadamized road through 
swampy land.-Tinners' hardware and roofers' 
supplies.-Screen door", Illustrated.-Stair finish­
ing. iIlustrated.-A holst for uee over hatchways, 
iIlustrated.-Ventilating the school room.-Gas 
bnming tange, Illustrated, 

The Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Forty 
large quarto pae;cs, equal to about two hundred ordinary 
book pages ; forming, practically, a large and splendid 
MAGAZINE OF ARcHITECTeRE, richly adonled with 
eleg-ant plates 10 colors and with fine engravings, illus­
trating the most interesting examples of Modern Archi-

III. Viollet-Ie-Duc's works have attained a wide popu- tectural Constr-�ction and allied subjects. 
larity. We find in this treatise on architecture a most The FullneBB, Richness, Cheapness, and Convenience 
elegant example of l)(Jok mskine;. containing very numpr- of thi� work have won for it the LARGEST CIRCUI.ATION 
011" illll"trations ilitrUllliceu in tI", t"xL 'I'he cmillellt.i.v or any Architectural Puhlication ill the world. Hold hy 
phjlosophi�al treatment of thc subject is percepti llh' 1 " 1 1  newsdealers. MUNN & CO., PUBLISHERS, 
throughout . it (8 evident even from the tYDe of llluftra- 361 Broadway, New York. 

© 1895 SCIENllFlC AMERICAN, INC, 

they can be pressed in different shapes and then become 
hard agam ? A. The bony core of the hom is first re­
moved; the next process Is to cu t off with a saw the tip 
of the horn, that is, the whole of its solid part, which 
is used by the cutiers for knife handles and sundry 
other purposes. The remainder of the horu is left entire, 
or is sawn across into lengths, according to the use to 
which it is destined. Next it is immersed in boiling 
water for half an hour, by which it is softened. and while 
hot is held in the fiame of a coal or wood fire; taking 
care to bring the irn<ide as well as the outside of the horn, 
if from an old animal, in contact with the blaze. It is 
kept here till it acqnire'S the temperature of molten lead 
or thereabont, and in consequence becomes very soft. 
In this state it is slit lengthwise by a strong pointed knife 
like a pruning knife, and by means of two pairs of 
pincers, applied one to each edge of tbe slit, the cylinder 
is opened nearly lIat. The dee:ree of compression is re· 
gulated by the use to which the horn Is aft,erward to he 
put. When it is intended for leaves of lanterns, the 
prCBBure is to be sufficiently strong (in the lalU!;uage of 
the workmen) to brcak the grain, by which is meant 
separating in a slight degree the laminIE of which it is 
composed, so as to allow the round·pointed knife to be 
introduced between them, in order to effect a complete 
separation, For combs the plates of horn shollid be 
pressed as little as possible, so that the teeth may 001 
split at the points. They arc shaped chiefly by means of 
rasps and scrapers of various forms, after having been 
roughed out by a hatchet or saw ; the teeth are cut by a 
douhle saw fixed in a back, the two plates being set to 
different depths, so that the' tirst cuts the teeth only half 
way down, and is followed by the other, which cut. the 
whole length ; the teeth are then finished and pointed 
by triangular rasps. Horn for knife handles is sawn IIltn 
blanks, slit, pared, and partially shaped; then heated in 
water and prCBBed between dies. It is afterward seraped, 
buffed, and polished. 

(6507) J. R. J. says : What is known as 
the best or surest remedy to remove freckles from 
face ? 
A. Hydrarg. bichlor . . . . . . . . . . . . . . . . . . . . . . . . gr. xii. 

Acid hydrochlor., pure . • • • . . . • • . • . •  , . . .  drm. iii. 
Fruct. amygd. amar . . . . . . . . . . . . . . . . . . . . .  oz. i"s. 
Glyeerini, Price's. . . . . . . .  • • • . .  . . . . . . . . . . oz. i. 
Tinct. benzoin . . . _ . . . _ . . . . . . . . . . . • .  , . . . .  drlll . ii. 
Aqua flor. aurant . . . . . . . . . • • . . . . . . . . . . . . q. s. 

the 

Dissolve the corrosive sublimate I n  3 ounces of the 
orange flower water, add the hydrochloric acid, and .ct 
aside. Blanch the bitter almonds, and bruise them in a 
Wedgwood mortar, adding thereto the glycerme and 
using the pestle vigorously; a smooth paste i. thus oh­
tained. Then add gradually about 9 ounces of the orange 
flower water, stirring constantly, continuing this opera· 
tion until a fine, creamy emulsioll is the result. Subject 
tbis to violent ae;itation-preferably with the aid of a 
mechanical egg whisk-and allow the tincture of ben. 
zoin to fall into It the while drop by drop. Then add 
the mercurial solution, filter, and make lip the whole to 
the lneusm'e of 1 imperial pint with more orange ftm\,('r 
water. 'l'his preparation is rt�comIlH�ndt'li hy:m f'lIlilleut 
dermatologist as being invariably cfticaciolls in the treat 
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ment 0 f ephelis, and always greatly ameliorating lentigo. pine. The pine trees 1I0wer I n .prlng. and thi s accounta Air brake.. automatic lock for stop coco of. J���\r:ta�'r.���'.Jc:' 'lW� 'siiioiiiliig':.:::::'.::':'.:: 538.� even if It does not entirelY decolotlze the patches In the for the presence of the spores as a sulphur-like depol!it AI,J;::�e�:, l!i�h&iM·,ji . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. 538,299 File. document. J. M. Bulkley . . . . . .  . . . .  . . . . .  . . . . . . . .  500 
latter ca.e. A general whitening of the skin Is prodltCed in your nelghbOlhood every year at that season., Hardly Alarm system. high pre •• ure. E. G. Shortt . . . . . . . .  538.04.8 File . ... w. A. Weed . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . ... .. 
by this lotion without any trrltation. It Is as well. how- a year passes In which supposed "ralns of sulphur," f::\��rfr��rL�F.WDa�:.:'.�·:.:: ·::. :·::::.:·:.::::·:.:: �;m �m:�: rll: {f����.��: : : : : : : : : : : : : : : :: : : : : : : : : : : : : : :  �sro 
ever, not to apply It to any abraded �urfaces. It has such as thls are not reported ·from some part of the Armature for dynamo. and electriC motor., Penn Finger ring lock, C. Bartlett . . . . . . .. . . . . . . . . . . . . . . . . .  5.'18.(77 
been found far .uperior in practice to a preparation- conntry. 

• 
Aut�g��;h���iii,jier; ·A":Kraiiih·::::::::::::::::::.: �:� 'l�: :!��.;.�:.�'t���:,t�:.�: .��?��.�::::::::::::: �;�g 

which it .omewhat resembles-soitl at a high price in 1 )  A A S k h t fi th I AutollirapDlc regl.ter, Shoup & Krauth . . . . . . . . . . . .  538.288 �'lre e.cape. T. J. Llnd ... y . . . . . . . . . . . . . . . . . . . . . . . . .. . .  5.'18.615 (65 7 . • 
• as s ow 0 gure e Axle box wltb removable 011 well. H. Sic bel- Fire e.cape. Wilber & Lavery . . . . . . . . . . . . . . . . . . . . . .  538.300 Paris under the name of LaitAntiphellque. horse power of gas and gasoline engines. A. Theproper Axl:,c�u:,lnr'veliicies:'liii;ricaiiDii: i<': iii: ·Har·,;e;:.: El::m �:�: :�I���I:�:�·s.a:!?�al��·a�t�:r1g�.�· Gr8.v.: 5.'l8.a93 (6508) H. N. M. says : How can I ink way to obtain the mean enlline pressure Is with an lndl- �\ec::'tc;,�e';.�:t",!,';;lpr�':��;W.·L:W;I.oil:: .. :::: �;�� �:�if.:\�e���ffull:';:-F��'?lWk.;.:::::::::::::::: ·.'::::: typewriter ribbon. ? A. Take vaseline (petrolatum)o f  cator and card re�terln the same manner as wlt':! the }l:�� �g:::

.

Ut��.0.A'��i-�����::::::::
:::::::::::'.: �:�� Flue cap. F. E. Heinig . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 

high boihng point. melt It on a water bath or slow 1Ire. steam engine. The variation of initial pressure of ex- Bathtu b han� clam p. L. M. Hooper . . . . • . • • . . • . • . . . .  538.(90 ��'!,�,"t::rlc'i:iD!;'afo":k::kt,:e"a���la .... · ·  ii:" ·s: a13 

and incorporate by constant .tirring as much lamp black plosion variesvery much, say from 100 to 150 pounds B:��A���\.'i.\.iie? .. �:. ������::: :::: : : : : :: : : .  : : :: �:� Albrecht . . . . . . . . . . . . . . . . . . . . • • • . . . • • . . . . . . . . . . . . . . .  538.(75 
or powdered drop black as it will take np wlthout be- persquare inch,and the mean pressure from 50 to 'l5 B d ad b f Id' V k & L  t 538 470 ���::,.,�lt��;,tio�:��a.;e:· · · · · · ·· · ·  .. 

· · · · · · · · ·  
.. 538

.
369 

coming granular. If the fat remains I n excess, the print pounds. averaging a mean pressure of about 60 pounds. B:Il.ablc:�e�eStgrn!�·Hu�Cte� . . . . .  ���. ��.�: '::.::: : 538:607 Furnace. G. A. Bell . . . . . . . . . . . . . . • . . • • • . . . . . . . . . . . . . . .  538.226 
it! liable to have. a greasy outline ; if the color Is In ex- Square the diameter of the cylinder and multiply Jt by B:lkfa���D�r.T: J!.���oti

·
:::.:

·
:.::::::::::::::

·
.:::·:.:: �:m g:�e��a;�s�er�c�I��.:;:;��TDii:::::::::::::::::: : : : �:� cess. the print will not be clear. Remove the mixture 0'7854 for the area. Then. If theexplo.lve cffect Is every Bicycle, L. A. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  538,238 Garment stretcber. J. H. Way . . . . . . . . . . . . . . . . . . . . . .  538.58t 

from the fire, and while It Is cooling mix equal parts of other revolution, one-half the number.of revolutions per BIC��I:pa��.�I.� •. ���� ��.����.���� .���: .�: . .  C::. 538.04.1 3:�'::��\����::::.;,1i.;;p ?:�:::t'::r ·"pp,u.aitiS· 'ior; 538.{88 
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by con.tant agitation. The volatile solventa should be under pressure. Then Bit brace and hllnd drill. C. D. CUtt • . . . . . . . . . . . . . . . .  538.323 Genr'i.'t�r�r. See Magnetogenerator. Steam gene-
in .uch quantity that the lIuid Ink I. of the consl.tence preMurexareaXstrnkex� revolution Kl�J:?kS':ed'P.:'��I'i,'I.�.;t· Grove . . . . . . . . . . . . . . ... . 538.2M G1as •• metbod of and apparatus for manufacture 
of fresh oil paint. One secret of success lies In the pro- ------- ---- ----=h. p. hlowing engine. C. �'. Scballer . . . . . . . . . • • • • • • . . . . . . .  5.'!8.352 of wire. C. H. Tondeur . . . . . . . . . . . . . . . . . . . . . . . . . .  538,398 

I· t' f th I k to th 'bb WI d th Ib- 33.000 Goon��r ve�:I,:i;,t'wD:t!ra�l\�:" 'w" 'aier'ttiii'; 538.527 wain �rllil. O. [I. PICkfltt· · · · ·A· · · ·G· I· · ·d· · · · · · · · · · · · · · ·· �'�lr per app lca Ion 0 e n  e rI on. n e r  If the explosion isl at ewry revolution, the full number G� r��I�·&�£�'!fJle��?�· . . .  : . . .  � . . .  ·:::::::::: : :  MS:2s0 bon on a piece of cardboard. spread on a table fOeveral B I�oilir. t 0 D O ' .. ,,, 273 538 27( G b h h I B & M . 538""" must be put In the formula. If there Is cushioning or 0 er urn ace. s eaml . . rvls . • • . . • . . . .  ..." • • HUanrnessree, cW.mDec. Fraedn .emr',. 'Ck.e.n . . e.t . . . . . .  e .. r.c.'.e . ..
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• <o" ... � •• layer. of newspaper. then unwind the ribbon in such eompres.lon of the air and gas In the cylinder. it must be Book. blank. Gremme & Sneider . . .. . . . . . . . . . . . ..... 538.(87 Harrow . •  od cutter. and roller. combined dl.k. U. � .... length. a. may be most convenient, and lay It fiat on deducted from tlje mean pressure. See " GJI!! 8.l!d Pe- :gghc�'I���:�':: �.'W:lh::::::: ::::::::: : : : : : : : : : : �m Ricbter . . . .. . . .  : . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  638.536 the paper. Apply the ink, after agitation. by means of a troleum Engines," by Donkin. 86.50 by mail, For the �g:. bo�I�:"e� "'!d �'!�I':!�·,j;.me:mei&ili;;i8iiieii� b38,00i �:���':'t�:�al��l��e�. ��I':eh Irl��i,;,ii;r or t';ii� 53!1.397 .oft bru.h. and rub It well into the Interstices of the rib- thod b Pr b k S A S IIlIl for. P. A. Coupal. . . . . . . . . . . . . .  . . . . . . . . . . . ... 538.322 slou device for J Macphail 538 (26 

bon with a tooth brush. Hardly any Ink should remain me y ony ra e see CIENTIFIC lIERICAN UP- Bottle capplnl/: macblne. L. E. Kane . . • • . • • • • • • • . . . . 538,259 Hat band clIlHP. M: &' J. Urentha .... :::::::::::::::.::: 538� 
vit!ible on the .urface. For colored inks use Prussian PLElIENT, No. 992; 10 cents mailed. i�t�llhle�;��l�/:o���tt::: : : : ::::::::::::::::::: El::� Ha�wc:g�i� . ���.�� . .  ��.� . .  �?��!���.�����.f��,. �'.�: b38,ll93 
blup. red lead, etc., and especially the aniline colors. (6518) R. B. D. writes : For the past Box fll\lol/: macblne. C. H. Palmer et al . . . . . . . .. . . .  538.536 I{:� :::·..I,;.?i.fa�!'t?·Ei:,;ari NiiSir.iii::::::::.::: �:= Aniline black . . . . . . . . . • • . • . . . . . . • • • . . . . •  � oz. two days we have experienced a succession of heavy vi- Brace. See Bit brace. Ladder brace. Headlifbt. cbangeable electric D1bb & Rora-

Pure alcohoL . . • • . . . . . • • • • • . . . . . . . • . . . 15 bratlons wlth a .imultaneous roar as of a distant explo- K�:��?t·Se�e�I��[�r.::I'::�k��t. H ht�C · · · · · · · · ·C ··Q ·j;'· ·X "ii" .'· · · · · · · · · · · · · · ·· · · · ·  �.� 
Concentrated glycerine . • • • . . . .• . . . . . . . . .  15 slon. The sky In the direction of the .ound (W.S.W.) I. I Brldl/:e or culvert. W. A. Nlcbols . . . . . . . . • • • . . . . •• . .  538 •• 32 Hl':ge��:.!ll::��. �enry: . . . .  � .. �':':?�'::::::::::::::.: 538:m 

D· I th '1' bl k i th al h 1, d dd th I wlth I' ht S E . d. I 't 'ble f to Brusb holder E D Prle.t 538 281 HOll catchin" and lifting machine P. S. Driver . . .  538
.
«2 I •• o ve " am me ac n e co 0 an a e c ear a Ig . .  Wln s I po881 or us Buollextracting tOOI. D. Poii,;eiiburg: : : : : : : : : : : : : :  538:279 Hoistiol/: tackle. slngle block for. J. D. Swaclck . . .  538.2!lf glycerine. Ink as before. hear the reports froD1ithe Sandy Hook grounds 1 If not. Burner. See Incombu.tlble burner. 0\1 burner. Hor.e ice .hoe. A. E. Makel. . . . . . . . . . . . . . . . . . . . . . . .  538.452 

what can It be 1 We are at least 60 miles from Sandy B�Ug�: ��Zrf��aisoii:::::::::::::::: ·::::::::: : �:M.!l Ho.pital .creen. Brown &; Spaulding . . . . . . . . . . . . . . .  538.318 (6509) W. B .• Jr., says : Will you please Hook light. A. The vibrations and noise were probably Button. hose. J. E. GOl/:gin . . . . . . . . . . . . . . . . . . . . . . . .. . 538.(86 �g�:.�teJe�oi��rh�;,;�alfee . . . . . . .... . . . . . . . . . .. . . .. 538.5m 
t.ell bow I ean make a gallon of perfumed violet writing from tbe gun trials at Sandy Hook. g:�. :rip0t'pesa. �'iidc=:;:'ptp' e ���pe��ll/e 

•
. comt"rri�.' 538.(31 Ice hou.e. C. C. Clifton . . . . . . . . . .. . . . . . . .. . . . . . . . . . .. . 538.«1 

ink1 A. One andone-.ixth ounce of so-called prlmula Incombu.lble burner, C. we.tliibaI . . . . . . . . . . . . . . . . .. 538.56S 
violet is dissolved In 3 quarts boiling distilled water. (6519) F. W. S. asks : What prepara- Car �;,f;;t���a'\y!:a·y:<5:T:s;,ii.;eii::::::::: . . .  :::::: �:� 1��r;.:t���k������rn��.rI�:io;:.P. Thoma •. . . . . .  538.(38 
Thi. may be converted Into a copying iul< by adding 4 tion would you recommend to be applied to the brIght �aarr cb.erankteerabdejaUn·�ne�

r •• Jra·'llwIOaWya. rsd. 'w" ·a·l·t·e·r·.· .· ·.·. ·.·.·.·.·.·.·.·. ·. �'.H� Insulating material. J. W. Kidwell . . . . . . . . . . . . . . . . . .  538.6H 
� ooa � Invalid' •• table\ M. ].esser . . . . . . . . . . . . . . . . . . . . . . . . .• . .  538.529 ounce • •  ugar. 4 ounces glycerine. N. B.-Primula violet .teel and nickel parts of a bicycle to prevent rusU A. Car couplinll. N. . Allller. . . . . . . . . . . . . . . . . . . . . . . . . .  Ironing table. C .  R .  Mill . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 538.200 

Is known also as dahlia or Hofmann's violet, of which Try a colorless lacquer. You can find such In the mar- �� :�gl:�:: �: �. �,:i��iier: : : : : : : : : : : : : :  ::�:�: 1:'�ry�:: ,!lJt J���u •. 1�Ir.gJ���·Ball . . . . . . . . . . . ... 538.313 
tht're �xi.t a number of different shades. �erbaps the . ket made from celluloid. It Is ver". hard and d.urable. g:� gg�pPll�gll •• �: r·M�::��.�: : : : : : : : : : : : : :: : : : : : : : : :  Journal box Il'd. 8 .  Irvin . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 5i!8.258 
finest I .  that known as No. 6 . This colonng matter I It yon wan t only temporary protectIOn. use vaselIne. Car fender. C. E. Montell. . . . . . . .  . . . . . . . . . . . . . . . . . . .  �1��j,e�e��I':.':t�:o:ll:::t� ��'J. Tlscber . . . . . . . . .. 538.632 �onsi"ts ofsal� of trimethylrosaniline and triethylro�ni- (6.'120) H. P. says : Please give form ula � �:��:� �����. <i.lIJ,t�':as::: : : : : : : : : : : : : : :::.: CIU��l���::: �����Y;.�·f.1r��,1:!:::'':.'"n: : : : :  �:m hne. Other tmts may be prepared from other aniline f best bl k ami h f II d t' I d th car, frell/:ht[ A. J. Adamson . . . . . . . . . . . . . . . . . . . . . . .  ... Lacmg stud or bOuk E Mir.nz 538428 
color.. It i. be.t to add to the .olution of an aniline or ac v • or sma woo en ar IC e�. an e Car Iife-.av nl/: attachment. street. J. P. Flemlnl/:. Ladder brace • •  tep . .I. T. Ahller::::::::::::::::::::.: 538:531 be.tmethod.of tempering small wire spiral �pnngs. A .  car r8l/1.ter • •  treet. G. Rein . . . . . . . . .  . . . . . . . . .. . . . . . .  283 Ladder step F. White 538 a70 color a .mall percentage (3 to 5 per cent) of alcohol, and BI k '  I h Car .afety attachment • •  treet. O. Beck. . . . . . . .. . . .  .361 Lamp. C. Mascbme"er. : : : : : : : : : : : : : : : : : : : : : : : : : : ::: : :  538:m 
also of glycerine (1 to 4 per cent). To perfume It add ac Japsn varn s : �: ��f."I��':,� '�r��i�.���"�·.: '::.:::' :'::::::.: �:� Lamp. electric arc. J. A. Mosber . . . . . . . . . . . . . . . . . . . .  538.(57 

the essential oil. which will give the desired odor. 
�:;�

e
;::,!:!u:: : : : : : : :: : : : :: ::: : : : : :. ::� 

I
.�. car���I��? .�I��� .�:� .��� .���"?� . ���'.�: . .  �. 538.3(1 

t::::g �'�:�f.�;::'t�J. 'Xt!;o�I��.::::::::::::::::.: �:i�g 
(6510) A. B. D. asks : 1. Why does the Car •• me.n. for ventllatmg electric motor. on, J. t:�t:��������Yr.°�a�iJ�r ����.��: : : : : : : : : : :: . : : : :  �:� 

whi.tle of a locomotive in motion sometimes sound Fuse, add 12 gallons Jinseed·oll; boll, then add of dark J. Devine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  538.325 Lathing. metallic. W. C. Scbaper . . . . . . . . . . . . . . . . ... . 538.467 

higher than It really Is 1 A. Because the engiue ap- gum amber. 10 pounds, previously fused and boiled In 2 1 car��e�':.�;J;clrl�b�W�����.��������.�� of: 538,289 t:;�\�',!;;a��:;:tc::::;}��·.J�K�:fi�s: : : :  : : :  : : : : : : :  : :  : : : : :  =:� 
28l1ons linseed 01

1; next add q . •. of driers and thin with I Card clothing for attacbment to flat •• machine Life line •• device for tbrowin�. A. Schmitt . . . . .... 538.626 
:::���g
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1 of turpentine. How to temper a small spring. 1. Heat car�:ler:fe':f.IlF.·B�e�er�����:�:::::: . ::: : : : : : :::: : �.m t:���.f.l,�c:ol.":· �r�:-!.���: : : : : : : :: : : : : : :::::: : : : : : �:� 

the spring to a light red. plunge In cold water; hold the Carrier apron, S. �·er"u.on . . . . . . . . . . . . . . . . . . . . . . . .. . . 538 Lime. apparatus for forming milk of. Cook & 
:!::��e!:,"!:�:r����n��!\ar;:;:..��

o
���::� spring over the lIame ota small 1lre of shavings until it 8:�rr��I/:�b\'iT��\\.�1�'t.eii : : : : : : : : : : :: : : : : : : : : : :  tiq��ltai8iiiFiiic%iJ·f R�"We,;iioir: : : · : : ::::::::: · �:fJl 

energy. 3. Is ether an atomic cr molecular body 1 A. becomes b lack, then hold in the fire nntil the black dl.. C::tr:g.::an��acturl�t.:;,::'!.ieei: 'F: W: iia:�:: Lg�k·strrkee. T.��rJ�b�.��n: . . . . . . . . . . . . . . . . . . . . . . . .  . 
The ether Is hypothetical and cannot be termed atomic appears. Cool thc spring by swinging It in the air. 2. klns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 538.6(6 tg�!,": �::';;:�".,� mJ.�e�:rp*,�:������'::::.: .:::: : 
or molecular. 4. If heat and light are molecular forms Heat the spring to a cherry red. plunge iu cold water. and 8�:1�. Pt��afi��ra� �g�f:�g cbaln •• J. Sinclair . . . .. 538

.
62'J Loom .buttle. U. O . .,raper . . . . . . . . . . . . . . . . . . . . . . . ... 538. 

of motion. I. electricity to be considered so also. a. it �: �;:�:es:��::v:::e
w
::e7·re:�1 ��

h
p:�: ::� 8i��:i'�i:�i�

t
,r;?�;o:r�i�����:� �;���I::: ::::: 

LU�c:tlf."H�'i.'i�::: �t��. �.����.�����.��������� 538.(71 
can be changed to either of the former1 A. Electricity CI h I ctrI I G O'N III 538 t�:::� ?�:jr�l/:k��·.%:c�f�ha�j,a:raiii.:W:Gra� 538.(12 

Is be.t treated a. nndellnable, and seems apt to remain or three times, cool in water. CI::J.lg s�e.,rBc;.:htu£'tj,�· clamp. e Leiai creasing bam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .... . 538.(13 
so for a long time. (6521) F. E. H. writes : Will you please C1,.;��m�ee 11� ��u��g.lamp. �::�:�g f:!'.:'��wre::·J\�imlnr�,i::: · : : :·:::::::: �:g 

(6511) Gravity asks : What will pre- give me information on the following subjecU I have a Clock. alarmr T. We.terfleld . . . . . . . . . . . . . . . . . . . . . . . .. 538.006 �:::J�ln�e!�bJe·c�inD:���ri';.; · 'maciiine "to.; 538.555 
vent the formation of sulphate of zinc on the outside of .pring of water that furnishes III cubic feet per minute g��:t':':.�':,�v'!:ragJ'tI'let. D8clr.;l���:: : :  ::: : : : : : : : �:� Palmer. Jr .• & Mercer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  538.t6f with a fall oflOO feet In a distance of 300 feet. Please Cock and reilel valve, combination waste,H. I. Meat .oftener. W. J. McCausland . . . . . . . . . . . . . . . . . . .  538.(59 the j� o� a �"Ity tele�aph battery 1 I am Inf?rm� tell me the size of pipe necessary to carry this water. Co':���t':aciiliies:' ;.·tiiOiii';'iici· stop" mecba:rii.iii 

538.317 �:r:�!:!���n��'::.:1 �;.:.;hfne�::,
e
:lJiine: J: <5: 'Biir� 

538,261 
coal oIl wJlI give the desIred result. Do you thmk It H h Id th be 'f f LI'1f l' f I J H R Ii38 53'1 e 538 affects the working strength of the battery 1 A. Coal . ow muc power wou ere . l one 0 e s new Com:ur'a"?or bi-u.b a��e�"im. ·for·adjii.iing saiiie; • Mllftn'::' macblne: ��: ·Kemj,.iiiiib: : : :: : : : : : : : : : :  .: : : : 
oil I. used for the purpose named aud has nO' ill effect. I Jet wheels were used. and what sIZe nozzle would use all R. Lundell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 538.617 Moulding mould •• device for. Pyle & Martin . . . .. . 
. .  . . of the water 1 How much power could be procured Conden.er and ull .eparator • •  team, E. Rowe . . . . .. 538.600 Mould •. apparatus for making sand, D. Glle • . . . ... Slmpl� coating �he ed�s of the J� With melted paraffin wlth same water, 21 cubic feet wlth ahead of 60 feet, and con

3�rd.��:p;:ra��:'fo��\l:�'h:I!�n.������.������ 538.557 Mop wringer. t'. C. Rockwell . .  . . . . . . . . . . . . . . . . . . . . .  . 
wax will prevent creepmg to a considerable extent. what size nozzle would it tske1 A. A 2� Inch pipe wlll Conden.iDIl or evaporating apparatu •. • urface. ��� � wif::����r��':J?r producing. F. Alcan .• 

(6512) W. G. R. asks whether there is deliver the quantity fiowlng from the spring with an ()Qn�;,il:,c;'i.":jj,in.tii.: ·T:·S:·ii.iiioir: :: :: : : : : : : : : : : : : : �� 1l��:r�y:w':.���it°�a����8:fn�:.�.������·::::::.: 
a dynamo yet made that has no revolving wire. One open end pipe. For power purposes you require a pres- &:��g�gc��:.�{�nJ'a':."t..�����·jo�..;,;k����gm� 538,233 :t�:�a��I��?��·I�\!:�:::::::::::.:·::: . . . . .  :::::: :  ( without. a commutator of any kind and producing con- sure head. for which a larger pipe, 3 Inches or 3)jf Inches. pre •• ed electrolktlc. � .. L. M. Urruty . . . . . . . . . . . 538 • .'159 1l�:lg1n�iu. ��e§c�,;�I"��.�,:.,:::.: :  ........... :::::: ............. 53838 .• �� .tant current (not alternating) of  high or low voltage. is a better size. Use a % Inch nozzle which will spout 140 I Copy holder, E. P. ichardson . . . . . . . . . . . . . . . . . . . . . .  538.350 • 

I Corn cutter and harve.ter. T. A. Chapman . . . . . . . .  538.236 Necktie. S. L. Bachrach . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  538.312 A. There is no dynamo answering fuJly your de.cription. gallons per minute. which will run an Impact motor of Corn .hock loader, L. Sbanks . . . . . . . . . . . . . . . . . . . .... . 538.627 NNeeCekdtleietfb88reatednelrn.I/:Ld.eLv.lcBeO' rrC·aJdUanl�em . .  a. n. n 
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�7
7? There is a theoretical or experlDlental one. Faradav·. th P Ito 0 Le1l1 I ty e at 400 01 tI . t Corn .heller •• ear corn conveyer for. J. Q. Adam. 538,((J() I. ooa .  0 , e e n . r e p rev u on. per mmu e. I Coucb and .torage che.t. combined. Caruthers & Nut and bolt lock. H. L. Wood . . . . . . . . . . . . . . . . . . . . .  538.309 copper disk dynamo, de.cribed in the text books. �nd give you 3 horse power. You will lose head by try- Cou�fu":.e. See' �'i.j.' coupling: ' ·car."';'ir· pipe: 'aiiii 538.503 Ocu�i����:"'J��.fw�r: .. .  �������: •. �. ��. ��.t.��: (6513) G. S., Jr., writes : I h ave got mg to use all the water on the motor. At 60 feet head .team pipe couplln". Electrical coupling. Oli burner. A . .T. Blackford . . .. . . . . . . . . . . . . . . . . . . . .  . 

• ome armature punchlngs tor. the sewlng machine mo- with the same �uantlty of water you may use a 1 inch Kt .... �b�ehm':ro�
:r
nfin:.iPe coupling. Rod COUjl" 

8�!��� ::::i: .tc.
·
J�::n�'i::::::::::::::::::::::::: 

tor described in SUPPLElIENT, No. 759. Can these punch- nozzle and realIZe l;1:l horse power. Crank motion. W. . Dever • . . . . . . . . . . . . . . . . . . . . . . . . .  538.242 00rree •• eeppaarraattOorr., Cmean!nrieftUI!:.at..MW· .Bc·a
Z8rterern . .  e.r . .... .. .. ...... . ... . 22 E. J P Ab t h Crateb bicycle. H. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  538.(22 � , J  ing. be wound the .ame a. the carriage washer •• and do (65 ) . •  asks : ou how mnc Cru:,]. J:.Ne�r.r���?�I .. � .�.�� . .  ��.�����!�: . .  ������:.� .. 5.'8.271 8��:�g�����rA�ff.:l���/:.������.��:::::::::::::: the projection. on them add or take from the efficiency coal does one of the great ocean .teamers like the City of Cr bl t bl f H H BI k 538 (00 0 b f t P & H H N I CuUltSlvantgoro.rJe •. eo.c(·f,amrraocll . .  n.e . . .  0 . .  r .•. . .

•
. . . .

.
. . . . 

a . . .  e . .. .......... 538'.319 pVaeper·r f!'eeeda"nsu emneftrC'h,'n' e. 8n··/{,,·. &;epsobn,'I'po' ·t't· .· ·J·r·.·.·.·.·.· 538 . . of the armature1 Are they ever used in large machines ? Parls burn in twenty-four hours. at the usual five and a Curtain bracket. J. Reil/:art . . . . . . . . . . . . . . . . . . . . . . .  538.3(9 Paper foldini and P88tinR machine, T. C. Dexter. 5.'18.009 A. Projection • •  uch as you allude to are often used on half or.ix day rate of .peed1 L The great ocean steamers Cut-out device. tbermal. C. A. Rolfe . . . . . . . . . . . . ... . 538.28t Paper foldit,g macbine. J. N. Nutt . . . . . . . . . . . . . . . .. .  538.622 
the armatures of large dynamo.. Projections facilitate burn about 400 tons of coal per day. Cutter. See COrn cutter. Loom clotb cutter. Paper roll •• windlnl! .haft for, C. P. Smltb . . . . . . . . 538.('� Cycle frame. C. W. Brown . . . . . . . . . . . . . . . . . . . . . . ..... 538.232 Paper • •  afety. J. '}'. Robert.on . . . . . . . . . . . . . . . . . . . . . .  538.625 windmg and dimini.h .lIghtly the reluctance of the mag-

R:=.
rct��. ��\t-�e.r:o�'i,"e. ?". ����.�: : : : : : : : : : : : : : �:W/ Pen. drawing. V. Berdelle . . . . . . . . . . . . . . . . . . . . . . . . . .. .  538.229 netic circuit. They have but little Inlluence on the effi-

TO INVENTORS. Dental chair. J. I. Peyton . . . . . . . . . . . . . . . . . . . . . . . . . .. . 538.(65 ���: �g���::�: ��: :c:�re���:::::::::::::::::::::::: �:tllr ciency of the machine. tending to increase It. Desk. money drawer. and di.trlbuter. com bina- Pen. fountain marking. A. W. A.kew . . . . . . . . . . . . . . 538.(92 

1 P k 
An experience ol nearly fifty year •• and the preparation DI.ptiloanY·tAra·y"u·rCojalrd.rAel.' ent aWl.o

·r
·k· ·.·.

·
.·.·.·.·.·.·.

·
.· .·.·.·.·.·.·.·.·.·.·.· i-J§.236 Pencll sbarpener. O. J. Lane . . . . . . . .. . . . . . . . . . . . . . . .  ·538.5:18 (65 4) . C. T. as s :  Can yon give the of more than one bundred thousand application. for pa- Dlvldlilll anllle. lnto equal parts, in.trument for • ..,."llIJ9 per::l'.:':o�tg:;:sg�l/:�t:l'J:

i.r�·l�s��'�:���. ��� �.�.: 538,&>9 .ize of German silver wire that will equal In re.lstance 5 tent. at home and abroad. enable u. to under.tand tbe F. W. Cornelius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 538.2:l9 ��grg:::g����."c�:�i
i
�b�· ::��::ltii.; w: 'iI':'l� 538.263 

.:an: of �o. 
2Oal�
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;
r1 Also what .ize. US

ing
� ��::

d
f::��:: �:r �!:c:����

n
:::�=::;r��:::.

u� E::g�.';."ct;:,n�·A�·�
a
:�b;;;r:::::::: ·::::::::::::: ::: · =:� well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  538,578 

=Ul��io�:'d :: pro:":: va:Ia':� �. ��:;:::!::,; .ynop.l. of tbe patent law. of the United State. and a\J DraJr.,��I':t�c�����.I�.� . ��� .1.������I.lt.":.�:.�. 538.376 
PbO��£'J:!'��b�� . .  ���i��� . ?�����' . .  �����. ���'. � 538.016 

foreign countries may be had on application. and per.on. Draul/ht equalizer. plow. H. C. R1tterbu.cb . . . .... . 538.597 Piano harmonic .cale, J. Ebel. . . . . . . . . . . . . . . . . . . . . . .  538.2« 
No. 13 wire I. aboui 114 per cent too large; a double contemplating the .ecuring of patents, elther at home or 8�flf. b��:g��::.md��h: continuou •• 

J. Seatb . . . . . . .. 538
.
539 1 �::::, o:o��Vfn��;;�lA�w\i::!,'"��: : : : : : : : :  : : . : : : : : : : : : �:m .trand of No. 16 i. about 11 per cent too large. D ill J S S b h <� 0<" Pi tb dl hi R P (. II 538 O� abroad. are invited to write to this OtIIce for price.. r . . .  ur au� . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  ooa.� ,pe rea ng mac ne. . . ,ur .. . . . . . . . . . . . . .�. 

(6515) H. R. O. asks : When the com - wb ich are low. In accordance with the time. and our ex- &���;.b .. ����r.; inal;,�i':.�:.·��p,;ratii,; . for.":Ei: ii.: 538.519 �\��te:�f���:! :�W� t��:g�r:!iJ�:·. �.���.�:. : �:� 
mutator of a dynsmo Is turned off there i. almo.t always ten.lve facllitie. forconductlnl/: the bu.lne ••. Addre •• Du.:?�e�ioir.·C:B:c;.dmaii : : : : : : : : : : : :: :: : : : : : : .·::: : �  •

• � ����::.p
c
:;:;� .���n.

de
e
r
�c
e
.
n
. :a

G
c�

l
l
b
n�

r
to· j.

· ·
.
·
p. r·e

.
a
.
iiin.g 

. .
• 

538.255 
• d h lIUNN It CO .• oOlce SCIENTIFIC AMERICAN. OOI Broad- J.. " one segmen. woru eeper t an the rest. What caus� way. New York. Du.tinll cloth bolder. H. O. Neagle •. . . . . . . . . . . . . . .. 538.269 W . .l!l. Everitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 538.(83 

it to be so 1 A. Possibly the winding Is a little out of �re':;t�Tgere����r�R.r6�s�ln �!trom::::::::::::::: ::: rAU� �� aJ:�u�I����r��'g. Ugr.,,::,!��, �:.�:. �.�:��':::::.: �:�U balance, and sparking and arcing Is accentuated at that Electric enlline. L. M. Sabin . . . . . . . . . . . . . . . . . . . . . . . . .  538.351 Pre... See Prlntinl/: press. 
point. INDEX OF INVENTIONS Electric machlneormotor. dynamo. E .  H. Porter 538.3(5 Prlntlnll pre ••• H .  S ... aln . . . . . . . . . . . . . . . . . . . . . . . . . . . .• 538.296 

Ele
����. ���.�.I��??: .�.���I.�.� ���I"�.�: �'. �:. ��� 538.M18 ��yPe��slg� b�':.'mt :�lre��ce . . . . . . . . . . . . . . . . . . . . . . . .  538.278 

(6516) W. W. M. writes : I send a saTD-
pIe of a deposit which we think to be .ulphur. It must 
have been depo.ited 00 the night of the 19th of March, 
a. it was not noticed until the 20th. when it was seen to 
be accumulating at the edges of ponds and all other 
bodies of water throughout this section. It drifted in 
some places till it reached a depth of 14 Incb. wherethe 
water left it high and dry. and I gathered the inclosed 
sample to-day by picking it up with my fingers. Some 
of the old Inhabitant. say that tbls deposit occurs here 
every spring ju.t after a big rainfall. But tbls time 
there was no rainfall It .eemed to come with a hard w�t 
wind. We have a .ulphur nnne west of here some 75 
mile. In Calca.ieu Parlsh; It probably Is tbe source of 
this deposit. We wan'- to know exactly what it Is. and 
how it came to be here. To-day, while gathering the 
sample. I noticed thonsands of small bugs which seemed 
to be feeding on tbe material, A. The yellow powder 
which you .end conslsta. of the spores ot a species of 

For wbleb Lellera Patent 01 lb. 

Volled Slatea were Granted 

April 30, 1895, 

�1:gt�:�:1 ���rin�. i:o��;·�\iiUiii:::::::: · :: ·:::: �:r� PUIf;\'oWr��.I��.�?.����.��':I.�������.��:.�.���� 538.265 Electrode., making .econdary battery. W. L. Sil- Pump attachment. W. E. Sullivan . . . . . . . . . . . . . . . . .  538.438 
lille::ro'r: ' S"e'soicirtii eievaior: . . . . . . . . . . . . . . . . ... 538.628 ��:::g: ��:���j�C�i�l� :.�?�����: ::::::::::::::::: �:��� Elevator. A. B. See . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  538 355 Rail connector.L. E. Myers . . . . . . . . . .. . . . . . . . . . . . . ... 5.'18.458 Em��d:.������. ��������� . . .  ��� . .  ������� •. . �:.�: 538.331 n:\l::� ����':,� f f.e}lllr.I�.���i.� •. �: .�. ����:: : �:m Enamelin" cradle, rever.lble. O. Mar.cbuetz . . . . . •  538.<153 Railway .wltcb. automatic. M. N. Shumebar�er . .  538.602 Enlline. See Blowlnll enlrine. Electric eIllllne. Railway, underground electric. J. F. Smith . . . . . .. . 538.357 

.. ND EACH DEA.RING THAT DATE. En:g!�W.e��t"m��������.������· . • • . . . . . . . . . • • •  538,(33 RaIJ.;.'r:n��':.��.�y·t�.���.�������.��.������I� •. 538.580 
��:ln'i-.lrl�I:-!�� s�g:�8n!in�· I�':!:d.:·app;,:.:aiii8 538.515 �ee flS:.l'e�'ll. 'l'�flske . . . . . . . . . . . . . . . . • • . . • • • • . . . .  538.2(6 [See nota at end of list about copies of tbese patents.) ro:. E. Tbel.en . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  538.556 Rat�et wreDcb. A. W. Klelnfeldt . . . . • . . . . . . . . . . . •  538.526 

---------------------- ��:f.\\�����:;'I�:����ef�ie�������: : : : : : : ::: : : : : : : :  �:� ::R1t:r:�!�:'ft��a��"cr�·m'!iI���",!�p;.j.ainii 'for 538 
Sit Addres.mg machIne. F. D. Belknap . . . . . . . . . . . . . . . .  538,t03 1 Explo.lve rods or grains, apparatus for makinI/:. and process of treatment of city. J. J. Storer . . 538,006 Advertl.lng and educational sy.tem •• coln-con- H. Maxim . . . . .. . . . . . . . . . . . . .  ' " . . . . . .  . . . . .  . . . . . . . .• Rel!lster. See Autol!raphic register. Car reg-trolled apparatus for. J. S. Barcu • . . . . . .  .5S8.4!U, 1i3(!,636 Fabric decorating apparatu., J. B. Schweitzer. . . .  I.ter. Advertising fan. T. Lo Casto . . . . . . . . . . . . . . . . . . . . . . . .  538.335 Facing for fiattenlIlll stone� C. Conqueror. . . .  . . . .  365 Register. J. P. C1eaL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  538.(10 Air J'��t'i:�r.I��.���.�. ��������. �.��.���� .�: 538.04.7 �:::ef.IT.':;�O:. ������' . . .  ���.��.�. �����::::: � ::�r�Xfn .... c�:�m�e':'�g�3.n�.:rmr;. ��.���errer: El::�� 

fl� g�:�: �:g::�I:�.mEl:c8�gl,"�t�: �:. �����: '.: �:� 1 Fee1r:���.���.������ ��� �.���.?��I���:�: .�.�'.�: 538.t02 ROC:e�����.i�. �?� .��i�.���� �.������u •• �:.�: .���: 538.523 Air brake mecbanl.m and enllineer's valve for Fence. E. F. Dickey . . . .. . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  (138,368 Rod couplln". detacbable, F. M. Hurtle . . . . . . . . . . . .  538,611 same, E. G. Shortt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  538,64.9 1 Fence .tay. wire. Thom".on & Bulla . . • . . . . . . . . . . . •  538,559 IWllinll machine. w.e. W. S. McCracken . . . . . . . . ... 538.268 Air 
=�.�.�����I.� •• ':!�����:.��?��� . .  ����: 538.M6 ' Fen

Il:�\
d
t.���t���.�������.�.�:.�����.��.���: 538,386 m���Iff'�ta�!�bln;,�.���g;:: .::::::: :: : : :: : : : =:� 
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Botary engine. F. J. Haeseler . . ....... . ... . . . . ... .. 
Sad Iron • .T. BanwelJ. . • • . . . . • . • • • • • • • • • •• • • . • • • • . . . . • • 
Sasb bolder. P; Bonu .. . . . . . . . . . . . . . . . . . . . . . . . . . . ....  . 
Sawml11 .et work •• E. E. Tbomas . . . . . • • • . . . . . . . .••.• 

��:: p\;..t.�I:,·�7:iionn:·A: Vi: 'Parkhuiiii::::::: :  538.381 
Scissor •• G. H. I.bell . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . ... 538,420 
Screen. See Hospital screen. Window screen. 
Scrubber, mop, aIMi mop wringel, combined. M. 

Loftu.. . .  .. .. . .  .. . .  . .  . .  .. . . . . . . . . . . . . . . . . . . . . . . .. 538,336 
Separatlnll beavy from lillbt material •• apparatus 

for. F. Pardee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 538,596 
Separator. See Ore separator. 
�::l�: ::::��:�:: �':,�t·(��\/O���;kY·:::::::::::.: �::� 
�g:���:-.r!m�:'l';v��:.

e
��E: ·Fii

.
iii::::::::::::.::: �:� 

Sheet8 from rolls, appa.ratus for cut ting. H. Fair-
bank. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 245 

����. t�.
dR:iI!:;

i� .. ���������:: : : : : : : : : : :: : : : :: : : : .343 
Shoe fastener. I. D. Wrhtbt . . . . . . . . . . . . . . . . . . . . . . . . . . 
Shoe upper lIuin� •• cover for. W. T. Benjamin .. .. 
Sifter. clooer. J. L . . Tones . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
SljlDahull .y.tem, electrical. B. A .  Fi.ke . . . . . . . . . .  . 
SII

Vr';,';.:"�� 1o��e���::'rl���
u
�

o
E�k���a'l�. �� . .  ��� 538.522 

Silll!'eing apparatus. fabric. R. H. Haworth . . . . . . . .  1>38.585 
Skate. roller. R. H. Labey . . . . . . . . . . . . . . . . . . . . . . . ... . . 
Skewer POintingmacbine. J .  H. &; H. L. Berst . .  . .  
Slack adlu.ter. Sho rtt &; Normand . . .  " . . . . . . . . . . . . .  
Slelllh. '1 .  Coleman. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .. 321 
Slitting and rewindlnll machine. Palmer. Jr. &; 

Mercer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . .  538.t63 
Smoke con.umer and fuel economizer. J. B. Bell.. 538.49> 
Solderinll machine. can. I. H. Taylor . . . . . . . . . . . . .. .  038.00l 
Speakinll tuooexchanlle. W. J. Frost . . . . . . . . . . .... .  538,1i09 
Speech. art of and apparatus for transmlttlnll. J. 

Absterdam .. . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  538.�74 
Spike machine. A. Barrows . . . . . . . . . . . . . . . . . . . . . . . . . .  538.576 
Spindle bobbin holder. O. C. Burr . . . . . . . . . . . . . . . . .. .  538;501 
�r!r.���.��:r.

I
L�d�fg�.�·::::::::::::::::::::::::: �� 

Steam Ilenerator. A. A. Plummer . . . .. . . .. . . . . . . . . . . 538.624 
St'1:�'fo:r.� . ���.p��� i.��. �.������ ��� . �.������: �:. 538.300 
Sterilizing water.or other liquids. apparatll8 for. 

H. Bouart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 538.599 
Stockintl or Il&rment 8upporter catch, G. H. 

Phelp .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 538,383. 538.384 
Stool. kneellnll or foot. L. J. Holfmeyer . . . . . . . . ... .  538.489 
Stopper. See Bottle .tupper. Flue .topper. 
Stove. R. M. SmIth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  538.469 
Stove. heatIUl'. L. L. Chaffin . . . . . . . . . . . . . . . . . . . . . . . .  538.505 
Stove or range, G. A. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . 538.� 
Stove or range oven, cook, Kaempen, Jr .• & 

Wewers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  538.587 
����:pr::lg�I��
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StU'llP puller. J. D. Wilson . . . . . . . . . . . . . . . . . . . . . . . .. . .  538.5n 
Sugar cane car. HUmble &; Zernott . . . . . . . . . . . . . . . . ..  538,586 ��W�:,I ��!

n
kaWw -t �.:'i��b·.· · TeiepJjo.i'i ;,wiicii: 538.300 
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538.292 

'J':l(lk or nail driving i mplement. D. C. Eberhart. . .  
Tackle block. H. V. Hartz . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
'l'ap and faucet. J. Siebert. Jr. . . . . . . . . . . . . . . . . . . . . . .. . 
±:l:ggg�: :.����! X�� �s�r:;e�·

. �'. ��
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.
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'l'bermocautp.r, F. A. Reicbardt . . . . . . . . . . . . . . . .  0 • • •  538.282 
Thill coupling. C. Kinll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  538.450 
rr .... ea:�'i[�:I�;·c'f.i�p.��I��lW��·.::·:.::·.:::::::::::: 

538'M!: 
Tire for vehicle wheels, elastic. A. Honratb. . . .. . .  517 

fgi:,j3(V..':'���bY���: �i�;:r.,':'S:.'::::::·.:::·.::·: OO! 
1'oy C8tJnOD, C. F. Karr . . . . . . . . . . . • . • . • . . • . • • • . . . • . . . .  
Traction enlline. G. A .  Anderson . . . . . . . . . . . . . . . .  _ . .  
Trap. See Animal trap. 
Tricycle. Doan &; Sickle .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 538.482 
Trimmer. See Wick trimmer. 
Trolley. J. D. Swacick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Trolley breaker. W. R. Scott . . . . . . . . . . . . . . . . . . . . . .  . .  
'1'rolley. overbead. C. W. Hunt . . . . . . . . . . . . . . . . . . . . .  . 
Trolley pole restrainer. F. Wheeler . . . . . . . . . . . . . . .  . 
Trolley wheel. C . C. Burton . . . . . . . . . . . . . . . . . . . . . . . .  .. 
Trolley wire hanller. W. R. Scott . . . . . . . . . . . . . . . ... . . 
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Typewriter cabinet. W. A. Stoddard. . . . . . . . . .  . . .. . .  .291 
Typewriting machine. L. S. Crandall . . . . . . . . . . . . . . .  538.641 
Tyyewritlng machine. W.H. Whittemore . . . . . . . . . 538.308 
Va ve for air br .. kesl engineer's, E. G. Sbortt . . . . .. 538.512 
Valve mechanl.m. a r brake. E. G. Shortt . .  538.543. 538.552 

Valve mechanism for air brakes, enll'ineer's, E. G. 
Sbortt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..  538.550 

Velocipede. Ice. W. Bal.er . . . . . . . . . . . . . . . . . . . . . . ... . 538.493 
Ventilator. See Car ventilator. 
Ventilator and chimney toP. G. Cooper . . . . . . . . . . . .  538.366 
Ve.sels. construction of. G. W. Schermerhorn . . . .  538.353 
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Waterclo.et couplinl!. W. Vanderwan . . . . . . . . . . .  . 
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Water elevatllllf device. J. B. Taylor . . . . . . . . . . . . . .  . 
Water from ' surfaces of reservoirs, etc., wben 

water Is turbid or contains sediment, device 

Wa����n�o�l:��.;.·�.
o��':;eby:::::::: :

·::. ::: .. : : : �:� 
Wave motor. P. Brelten.teln . . . . . . . . . . . . . . . . . . . . . . . .  538.498 
Wheel. See Electric tran.mls.lon wheel. 

Sprocket wheel. Trolley wheel. 
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Wrench. See Ratchet wrencb. 
Wreuch. Bourn &; Hale . . . . . . . . . . . . . .. .... . . . . . . . . . . . .  538.689 
�

�f�
::r�

a
��

e�'lw
�j

!ge�es . . . .. . ... . . ..... . . . .. 538.ill 

DESIGNS. · 
janner. C. P. H. Na.on . . . . . . . . . . . . . . . . . . . .. . . . . . . ..... 24.261 
Bfll8h back, C. Gralf . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . .  24.257 
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Card mount, J. P. Odllers . . . . . .. . . . . . . . . . . . . . . . . . . . .. 24.258 
Collar. H. J. Weldon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  24.259 

f:�f:enf!ont·:�':;r:.\v:·s:·Si.;venso.i:: : : : : : : :: : :  U:� 
Llfebelt. W. R. Harllreave . . . . . . ... . . . . . . . . . . . . . . . ... .  24,260 
Ore breaker tooth. Flynn It Buckley . . . . . . . . . . . . . . . . 24.269 
Radiator. S. D. Tompkln .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 24.265 Band �ulde. C. W. Glidden . . . . . . . . . . . . . . . . . . . . . . . .... . 2'-268 
Stove or ranlte. cookinll. Steven.on It Roberts . . . . .  24.267 
Toy passenger car, I!l. R. Ive .. . . . . . . . . . . . . . . . . . . . . . . .  2£,263 
Vase. R. W. Bouth . . .. . . . . . . . . . . . . . . . . . . . . . . . . 24.253 to 24.255 

TRADE MARKS. 
Baking powder. Pepsin Baking Powder Company_ �498 

r:!'�:�i. ���':-��l�����t��:::'l:r��� &
a
Jlm·pi.iiY: �� 

;Cigars. CitlHrettes. cberoots. tobacco, and snud', 
Havana and Key West CiJlar Company . . . . . . . .•• 26t492 

f::.\�o.;;,��
0
c.!:.

e
J- ;��h
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"�R�l'led: ' Vi:' :A: 26.489 

Sbepfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.499 
Goods. Oriental. A. A. Vantine &; Company .. 26,'78. 26.479 
Hams, Jo.eph R. Peebles' Sons Company . . . . . . . ... .  26.496 
Hams. bacon, smoked meats, lard, and OilS, N. 

Morrl. &; Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,497 
Macaronl ln all It. forms, Waeber &; Lea . . . . . . . .. . . .  26,49> 
Medicated oolts. Bradford Ointment Belt Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 26,490 
Office furnl .blnlt •• D. A. P .. tten . . . . . . . . . . . . . . . . . . .... 26.491 
Ointment •• R. Lender . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.506 
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Porcelain and porcelain 111000 •• Konllllicbe Porzel-
Ian Manufactur . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,480 to 26.488 

Printed perIOdical •• I. S. John.on &; Company . . .. . .  26.477 
Puzzle. M. A. Hartollensl .. . . . . . . . . . . . . . . . . . . . . . . . . . .  26,476 
SoaP. perfumery t and other toilet preparations. 

tollet.. I.a .. ell. Dalley &; Comp�any. . . . . . . .  . . . . . . .  26.500 
V'n.lves, pneumatic and tire. G. H. F. Scbrader . . . . .  26.505 
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Company . .  . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  26,491 
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Issued.since 186,'1. wlll �e �rni.bed from tbi. office for 
2{J cents. In ordering please Btste the name 8n� number 
of the patent de.lred. and remit to MllDn [,;. Co •• 361 
Broadway New York. 

(:nnntlinn pn tpnl" may now be obtained by meiD­
ventors for any of the lnventions named In too fore-
f2��'f,!�I\c.r[�J�'t.
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instructions addre •• Munn &; Co •• 361 Rroadway. New 
\ 01'L otber forelt\U patenUi _ aiao be obtained. 

ORDINARY RATES. 

In.lde Paae. each In ... rUon - - ,.:; cenl. a IIDe 
IIncl. I'nl(e. encll In .e'·lion • • • •  Sl.00 a line 

IT For some classes 01 Aavertiaement.'l. Special ana 
H i{/her rates are requirea. 

l'he above al'e charlle. per 1ljl8Le line-abont elllht 
words per line. 1.'h18 notice sbows the width of tbe line. 
and Is set In agate type. F.nllravlnlls may head adver­
tisements at the same ,'ate per aJ!'ate line. by measure-
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mornina' to app�r in the tollowina' week's i8ilue. 

Sta Foot Power r '* Screw cutting 

Lathes Automatic 
Cross Feed 

9 and II inch Swing. 
New Designs. Novel Feature& 

&ntlfor Catalogue B. 
�"l;�"". SENECA FALLS MFG. COMPANY, 

695 W .. ter St.. Seneca Falls, N. Y. 

LATHES Shapers Planers Drill •• Macblne Shop 
• Outfits, 'lo'oot Latbe.1..Tool. and Supplies. 

Catalogue Free. SEBAS'rIAN LATHE CO .• 
120 CULVEitT ST .. C.NCINN ATI. O. 

TO INVENTORS. ru're�gfn\.lJf��wMa�:r�':-c; and Models , 01l"ers Special Fncili ties to Inven •.• 

���. a 
Gu:'=��Wr�t

O�� �';!'s ln 
"!t'io,:

t =r�e 
w",.k. '1hou.and. � men have cru�Ough really val­
uable Ideas. which they lack mechanical training to de­
velop. Novelties and patented article. manufactured 
by contract. 181 Seneca St., Clevelalld, Ohi o. 

MACHINE WORK SOLICITED. e���I:::�� 
Modern Machine Tools. Pattern Making. De.lgnlnll. 
Experimental Work. Technical assl.tance If regulred. 

�i·�!!<;j�
tI
� : .. e:r.{:::O:::��!t�i'j:.j. Y�k� 1 81 L, 

OI L WELL S U P P LY Go, 
Manufacturers of everythlnll needed for 

ARTESIAN WELLS 
f'Ko�:��r��.!1.: � .. � .. c���'!,��ili��t;· 

Tools, etc .. 11l ua'ti CIU,!;OQ-ut. JJTtCe Juts, 
It wi (iucou.nt !heet! ou. TtqUtst. 

l�t\iburg. Oil City aDd Bradrord. Pa. 
A18o. 32 Cortlaodt St. riew York, 

Pum�ing w,tlr � ��m�rlaalm Air. 
We take plea.ure In aunounclng that by arrangemoota 

made with J. G. Poble. we are enabled to furni.b our 
customers wi tb the POH l.t A I R  I.IFT PUMP. 
protected by numerous American and ForeljlD patents. 
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We have had for ma.ny years as a speCialty the Juanu­
facture of some of the most intricate and successful 
machines. tool. and model.. Our facllitle. 'and equip­
ment, mecbanical skUJ and expel'ience are at your ser­
vice in brtnlllng to commercial success InventiODS and 
Improvement. In machines or ap

�
lIance.. Satisfaction 
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FORMED 

BARNES Foot-Power 
MACHINERY. CAT ... ocn,. 

'''II, 
.... _ ... FOR WOOD AND METAL WORK. 

�-. ea=. =::a::... _ ... "'--. ....... 
THe ... aT FOOT POWIII MaCNI ..... t. TNI WORLD. 

lilt lilt ST .. .uaU. IU, 

THE SIMPWN TUNNEL.-DESCRIP-

MECHANICALDRAWINai 
�...,=�tn�:'�=E�c!tJ .. 
Plambi .... HeatiDa. MiniI!c. EncliAh � ..... 'Send for tree ciroular. itati ... 811bjact 
wiah to otad7 or your trade. 
VOI're.lIoDdeDee Scbool of lodu.trlal 

SeleDce .. SCRANTON. PA. 
A C E T Y L E N E. THE COMMERCIAL 
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of Arts. 'l'ne production of acetylene from calCiC car­
bide (obtained by mean. of the electriC furnace. the 
Illlht.giving value of this bydrocarbon, its value a8 a 
,tepping stone to the .ynthesi. of other hydrocarbon •• 
and its commerclal po.sibllltie •• Contained In ScnlN­TIFIC AMERICAN SUPPLEMENT. No. 99S. Price 10 
cents. To he had at this office and from .. II newsdealers. 

Paraon's Horological Institute. 

S;cbool for rnatcblI!aker� 
ENGRAVERS AND J EWELERS. 

IT Stna ''''' Catalogue a n a Relerene",. 

PARSON'S HOROLOGICAL INSTITUTE, 
300.: Brndley A venue, PEORIA .  IJ.L. 

Tho TYDowritor 
EXOHANGE, 

8 Barclay St.t New York, 
We will save you from 10 to 
50 per cent. on Typewriter. 
of all makes. 

IT Stnd 1M' catal/Jf7IU. 

TYPEW R I T E RS. 
All make. bait-price. Rebuilt to equal new. Sblpped 

without depo.it to respon.lble partie. In all part. of tbe 
world. Unprejudiced advice given. IIlu.t·d cat&. free. TYPEW)Ul'EU � 45 Liberty Street IIEADQUAUTEItI!, 5 New York. U:S. X. 

VANDUZEN sTJtr PUMP THE lEST .1 THE WORLD. 
Any Kind of Liquid. 

Or4er, nlYer 

D. Hiscox. M.E. A description of several improved 
forms of absorption and transmitting ",natmometer" 
for the measurement of the 1I8erul�woi'kot: prime movers 
in millS u.fld factories. With 17 illustrations. ContAined 
In SCIENTU'IC AMJ<RICAN SUPPLI<MENT. No. 992. 
Price 10 cents. To be had at this office and from nil 
newsdealers. 

LITTLE I IANT SCREW PLATES -
� f N� oN \ I !  I � r i A N 1 ' 

Wire sizes for Jewel. 
rs. Dentist •• Tool Ma­

rs. and Amateurs 
86. Machinist.' .ets 

O O � <::> � � t::..,b "' :b 
��C'.;;;.:.-� 

with Taper. Plug. 
and Bottomin

� 
ta�. 
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,mlth. and carriage 
makers use. P- SMid/or JUUII 'UIUStf'ated catalo"..e. 
WELLS BROS. & co., P.O. Boxo B, Greenfield. Mass. 

A�w. rlBER 
Manufactory 'E8lBblisbed 1761. 

LEAD PENCILS. COLORED PENCILS. SLATE 
PENCILS. WRITING SLATES. STEEL PENS. GOLD 
PENS, INKS. PENCIL CASES IN SILVER AND IN 
GOLD. STATIONERS' RUBBER GOODS. RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. Y. 

Manufactory ESlablished 1761. 

THE OBER LATHES 
For Turning Axe. Adze. Pick. 
Sledge, Hatcbet. Hammer. Au. 
ger. l<'Ile. Knlte and Chisel Han­
dles. Wblffietrees. Yokes, Spokes. 
Porch Spindles. Stair Balusters. 
Table and Chair Legs and other 
Irregular work. 

IT Stndlor Oircular A. 
The Ober I.athe Co., Chaarln Falls. 0., U.S.A. 

$24. An 8 Light, 1 6  C. P., 1 1 0 Volt Dynamo 
To Introduce our Dynamo. 

and Motors of larger capacl-

�b:"p�ttl
n �e

e 
'i8:C�

d
�':."'i::! 
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tion of the project tor 8. tunnel throngh the Pennine 
Alps under Monte Leone. which. when completed. will 
be the 10nl1est in the world. Nature of the rock to be 
traversed, nroposed @ystem of construction. ventilation 
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and from an newsdealers. 

1sbed. 1'latillll1i;)' U R IIIOMo 
all size •. 
IT Sen a 1M' circular No. 22 

ItO'I'U & Et:K. 
32 Market St� Chicago. Ill. 

CRITERION MAGIC LANTERNS Stere���icon8. 
Oll. Lime or Electric Llllht. Front of Lantems easily removable for .ub.tltutlon 
of .clentlllc attachment.. We make lanterns and view. for all kind. of uses. or- Cat.alogues Jree • .I. B. CO I.T .� CO_ 116 &; 117 Nassau Street. l'iew York. 18\1 La Salle St., CbI<l8llo. 00 BromOeld St.. BoatoD. J3l PoIt at.. I11III FraDCiaoo. 

© 1895 SCIENTIFIC AMERICAN, INC. 
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)'QueTer stop to · completely the Aermotor 
Co. madethemodernwindmill businessf How it has monop­
olized thil entire line of manufacture because of its ide ... 
inventions, designs, qualities and prices, or forced oUten 
to be literal and servile imitators r Witness the Iteel 
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of work after completion, the grinder centrifugal feed, 
the improved irrigating and other pumps, the all .teel 
pole saw-one of the most popular tIlings \\'e e'er put out 
-the steel storage and stock tanks. Everything we have 
touched we have bettered and eheapcned. It is the thing we 
ha.ve delighted in and it has pnid. We have established .. score of branch houses, 110 as t.o have all these goods near those who 
want them. The Aermotor Co. has but one more ambition. It 
want6 to build and fill one more new building. It hat 2 acrel 
of land at its present location unoccupied by buildings. It ex· 
pects to commence in Jun e to eover that :it acrel with a lingle 
building. 1 stories high. Thil will live it 1(. more acres of 1I00r 
apace. Then when the J1ublic demand requires more goods 
than ean be produced with this added space, it will nil!e to 
extend further. or make any etrort. It will have done its share 
tONsTTl�H�� �i=E�� J:�n��'3�

t
�':N�iN>n�1 toWsupPU THE WORLD WITH THE GREATER PAIIT O� ITS WIND 

:T��r:ar:::�=z ��::.E:.SEE���o��1��DPJ1:O� TilIlS, - 8TEEL 8UB<lTRUCTURES, ETC., ETC� G.U .. 
TUIZED .lFTER COJIPLETION. IT WII.L CONTINUE TO BEAL )lOST LIBEIIU,LY WITH 'DIE I'l1BLIC, �URlU8H RE. P.lIII8 .IT .l LOW PRICE, .llfD BB THE IIIE.lT .mEL SQUAIlJl.nElLINO WIIID POWIIR .lND WATER SUPPLY HOUR O� THE WORLD. DRIOTOB CO., clllUOO. 

NOW READY I 

Fourteenth Edition of 
E)(perimental Science 

REVI8ED AND ENLARGED. 
l �O l'aae. and 110 Supel'b UIII. added. 

Just the thing for a holiday present for any man. 
woman.litudent. teacher, or anyone interested in science. 

In tbe new matter contained In the last. edition will be 
found the Scientific U.e of the PhonolZraph. the curlou. 
optical ilI uslon known a8 the Anortb o.cope. together 
with other new and intere.ting Optic .. 1 lIIu.ions. the 
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er. F.lectrlcal Rocker. Electric Chimes. How to Color 
Lantern Slides. Study of the Stars. and a great deal of 
other new matter WhlCb will prove of interest [0 sci en· 
tlflc readers. 

h:l.���J�lg�ot'l::�Y ��I�?'�t
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rr.senti j(fl' ,Uusu'urea Cil'CULm". 

M U N N  & CO •• Publishers. 
Office of the SCIENTIFIC AMER ICAN) 

361 »ROADWA.Y. !lEW YORK. 
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TAl MI�,l W�rklr'a H&n!y B��k 

OF REOEI PTS AND PROOESSES. 
Being a collection 0 f Cbemlcal Formulas an d Practical 

Manipulations for tbe working of all tbe Metals and 
�1�1:;' �����u�� f:�:f..�� =�e�"!�tlt�\�r� 
servation. Edited from various sources by William T. 
Hr����?;.

t0l)���e la'i���o�U::I��a�;IC��ki� 
����, 'i!.�S

t�\;r 
p�hnt,:'I�' �.:'t:l�l�F. aa��s���':"�o�f t6�le 

found In any otber book In tbe Engllsb language. 
or Pl'ice $2.50,jree oj postage to any address in the world. rr A circmar oj 24 pages, showing tho jull Table oj 

Contents oj this valuab'" book. will be sent jree and !r .. 
J�"f.'l!�� �"���es�1I part oj the world who will 

H E N RY CA R E Y  B A I R D  a. CO. 
INDUSTB.lAL PUBLTSHEltS.BoOKSI<LI.ERS & IMPORTEIIS 

toI I U  �""Dt St., Pbilildelphlll, 1',"., U. �. A. 

AIENTS WANTED 
to sel1 tbe Best Cooking 
Kettle in the WOI·ld. No 
more scalded or burned bands. 
Tbe} are made of �teel and �::'� �����:rsa:�g�...!�� 
ers and fire-proof Stove Mats !:'

d
�IU�. �:'�"J f:::' �arr� 

tory sec ..... d. Address 
55 s.1ib'lv��!�M

N���CITY. 
. _------

M A N U F A C T U R E  OF SA LT.-BY 
Thomas Ward. A valuable and Interesting paper treat­
in� of the various methods by which salt Is produced In 
different parts of the world. but more especially in Enfi(­
land. Contained In ScTEN'fIPIC AMERICAN SUPPLE. 
MENT, No. 993. Price 10 cents. '1'0 be bad at this 
Omc.e and from all newsdealers. 

SINTZ GAS ENGINE 00, 
GRAND RAPIDS, MICH., 

u. s. A. 
Manufacturers of tbe Sintz SIn. 
tionnl" " nud [llnrlne Gnll and 
!� RMi�j nfo!:'lJ��:8�n:Bi:r.=� 
LI;!:ting. Runs wltb manufac­
tured or natural gas - Boats and 
launcbes. Prices within tbe reach 
of all. pr Send jor Catalog .... 

Mention tbls paper. 

B U Y  
TE L E P H O N ES 
That are lI'ood-n ol " cheap Ihin ...... Tbe diller­
ence In cost Is llWe. We guarantEoe our apparatus and 
f>��r::=.� :;:.iWI�';;i'm"l:i��11��)�r .rc���h w�ts. 

WESTERN TELEPHONE CONSTRUCTION CO., 
UO Monadnock Block, CHICAGO. 

Largest MantI/act .. r.rs oj TeiePhooes fln the UniUd States 

SANITARY SOAP VASE 
I'KEVEN ... ", disease, waste, pilfer. 
Ing of soap, cloggln� of waste PI�es. 
s����Ift"8'�ee:':'i.� ;::'t�:i 
pure soap. 

1'11. Only Cl.an, Sanitary, and Safe 
1Vay to use soap. 

Ao.nts Wanted. 
Sanitary Soap Vase Co., 

Aqueduct Bldg., ROCHESTER, N. \'. 

�.� . T E ·LESCO ����OG U ; 
·'WJ� W. & D. M O  G E Y.  

" B A Y O N N E  C I T Y  N J 

A NEW PIPE WRENCH 
Orlps quickly and firmly, G A L VANIZED 
as well as other pipe, and .('ill not eMU" 
it. Won't lock on pipe. Does not mar a nut 
or highly polished fittings. Other features. 
All dealers. IT Send Jor Little Book, Free. 

SAMUEL HALL'S SON, 229 West 1 0th St.,  New York. 
THE FISHER 

Patent Steam Pump Governors 
For Steam Pumps Working under Pressure 

and tbe 
FISHER PATENT GRAVITY GOVERNORS 
�'or Steam Pumps fllUng elevated open � 

are tbe m<:.':�f���t:,,��;�::le devices 
llEUUUING .Q A I.VE!I. IFF r��u�� c1�W\ttM�(U:ft��!al" 

201 S. lst Avenue. - - Marsballtown, Iowa. 

MATCH � MACHINERY. 

ALCO VAPOR LAU NCH 
Engine and Helm Controlled from Bow 

Latest Improved and only 12 to 1 Motor 
now ready for tbe market. 18 to (() ft. 
Launcbes, 2, a. 6 and 7 horse power. 

\ � 
�.u.r(inte'id:'�colj(i or Pilot requlred. Speed. and Safety 
U1 Dangerous Naphtha or Gasoline wed 

apor �;nlline Co .. Jersey Cily, N. J. 

EXPERIMENTS IN AERONAUTICS.­
to�i"o�e�fs8���e�t�e:D�ll:I[:� c�n����Tio�I��8 �p:::: 
tion of flying machines, with a discussion of the present 
status of aeroDRutics. W ith one illustratioD. Con .. 
tained In SCIENTIFIC AMERICAN SUPPLEMENT. Nos. 991 and 992. Price 10 cent. eacb. '1'0 be bad at this 
office and from all newsdealers. 

THE ELECTR I C LAU NC H CO. 
OffiCE A N D  W O R KS 1 86" ST R [ E T  

MOR R I S  H E I C H T S , N E W Y O R K CITY 

R 0 C K 
Made of Large Blocks of Emery Set In Metal. 
Fastest Grinders known. Can grind anything 

MIl.le Shllrp. "'tal' Sharp EMERY 
NO P I C K I NG. 

Hundred8 In U8e Will Fit any MlIl Frame. 
for All Purpo8e8. Cbeap as Best French Buhrs. 

8i:ri::a;C'Mlil 00., Boston, Mass. MILLSTONES. 

..... . .  WOLVERINE . . ..... 

GAS &; GASOLINE ENGINES 
STATIONARY A N D  MARINE. 

The " Wolverine" Is the only rever&-
m� rt.'!'t'l.t::::�:��o��t.m�.:::: 

Requires no licensed engineer. Ab­
solutely safe. Manufactured by 

WOLVERINE MOTOR WORKS, 
12 Huron St., · Grand Rapids, Mich. �5HAND BONE SHELL AND 
CORN MILL�torPo.lt1'JmeD. 

Circular and testimonial" Free. 
WILSON BROS., EastOD, Pa. 

WO�CE.sTE� POLYTECHNIC INSTITUTE, 
Worcester, nass. 

Fowl' years' co .. rses In CiVil, Mecbanlcal. Electrical En­
gineering and Cbemlstry. New and extensive labora­
forles and worksbops, tborougbly equipped. Expenses 
low. For catalogue and Informat.lon address 

T. C. MENDENHALL, President. 

. 
PRENTISS T IME SYSTEM 
s. 30, 00. 90 and 100 day movements. 

SYNCHR O N IZ E ) CLOCKS 
�C�?'::'\'i�t':'n�::t����fn".t,�� ��:t 

CALENDAR CLOCKS 
Tower Clocks. Outside and Syncbronlzed 
Sign Clocks. Clocks rented in N O1V York City JF' Send for pampblet and particulars. 
The Prentiss Clock Improvement Co., 

49 DEY ST., NEW YORK CITY. 

OF LIFE IN OTHER 
Worlds.-A most interestinl{ discussion of this IDnch 
debated question by the �rent B!itronomer, Sir Robert 
Ball. Lontained In SCIENTIFIC A MERICAN SoP· 
PL'KMENT. No. 992. Price 10 cents. '1'0 be had at this 
office nnd frum all newsdealers. 

TENTS 
We manufacture Tents of every variety and size, for 

all conceivable purposes. 
We have been In tbe business for litty-four years and 

know bow to make tbem properly • 
We have made Tents for tbe War Department of the 

U. S. Government for many years. 
We are now quoting tbe lowest prices ever beard of, 

owing to tbe low price of cotton canvas. 
We soUclt your orders, larlle or small. and wlll send 

our lllustrated Catalogue of Tents and Camp Furniture, 
If you are Interested, upon receipt of your address and 
six cents In stamp .. 

OEO. B. CARPENTER & CO. 
202-208 S. WATE:R ST. , CHICAGO. 

W,.rr,anjoAd fo� Accuracy and Durablllty. 

.r:-�t:�Y·6���:"� 
��Is,pen�!b!e In Factories, Mms. Work 

Bicycle Depots. Printing 
Business Olllces. etc. 

and . Practical Time Stamp 
now on the Market. 

Send for Ulustrated Catalogue, free' 
A u tomatic Time Dater Co" 220 F u l ton St • •  B,·ooklyn. N. Y. 

THE "MUKSOK" TYPEWRITER 
Tbls macblne Is an " evolution." tbe outgrowtb of years of experience and tbe 

best ��t,�f :!����I� w0'i� 18
Ittr��ep�:'I:W,

eab:�,�:':t� tbe 
En"i 1 y  opel·llled. wltb Univer.nl liey Board, 

INTERCHANGEABLE STEEL TYPE WHEEL, 
Ing ot,:.:':,�e

p��:si��:c�� �:e'i�ri��Tt:;'�n�b==e��lgbt, wltb carry-
Highest Me.<lal Awarded, World', Fair, Chical/O, 1893. Send jor circular to 

The Munson Typewriter Co., 1 7 1  E. Division Street, Chicago, III., U. S. A. 

MESSRS. MUNN & Co., Solicitors 
of Patents. ba ve bad nearly Ofty 
years' continuous experience. Any 
one may quickly ascertain, free, 
=t!'bl:�y

l�ri"t��\.?:, �::!:br ci,� 
Communications strictly conllden-

�� to 
A

obtl'n
dr��:. �!nf":='ts and 

PATENTS 
taken througb Mnnn ... Co. reC8lva 
special notice In tbe ScientifIC A""". 

�;;"'8blfJl:!:�=, ::ti:� I�W..:t 
clrculatron of any 8clentlflc work.. fS a year. Specimen copies free. 

Address MUNN & CO., 
New York, 361 Broadwv. 

S1freDr&':[.e,:l"lf.fs��::� I-"'��.-!"""'Ia Dlent you think of buying. \ Violins repaired by tbe 
Cremona Srstem. C. STORY. 26 Central St .• Boston, Mass. 

SOlDER &; WINE PRESS 
MACHIN ERY. 

POWER A N D  HAND PRESSES. 
(Capacitll, 10to UO Bbls. flnt .... hours.) 

"" Send for 5O-page Catalogue. " � / Empire State Pul ley and Press Co. 
"./' " _ FULTON, OSWEGO Co., N. Y. 

_ of this OuUit are la CODltr�d that tbey 
� ��L���P.��!!.I�p.�p'!" 

h:a.Te extraordinary acoultia propertiel. A 
'lJbl!perm .. ,. beplaiDIJ beard at600 ft. No batln,. 
required. Receinn are Imiatioa bud rUbber, tbe 
�ame ia form as uled on rAlUlI.1' laatrumeatl. For 
ialide I.Dd aU abort llaes tbia II batter tbaa I. '100 

OutBt. Cttmpltte for both tada1ritb an &eOe!lorlea load laltrue· 
ODB toruliar. SeDt bJ tSp1'lI1 OD receipt of , ..... 01' b,mall for 

R. H. INIlERSOLL '" .0. 65 CORTLANDT ST. 

W ANTED. i�����d
ot:c'hf�� '§1.�E�I� 

cated wltbln tblrty minutes of �ew York. wlsb to enter 

:s;g f':,'i!t�!f:s��: lioJe�rr':.d�ufBCtnre of specialties ; 

Address or call 49 Wall St., Room 20, New York City. 

MONITOR VAPOR ENGINE AND , 
8 ERIE STREET, CRAND

P�:�D�' :���:N�' a � 
SEND FOR CIRCULAR. 

• CASOLlNE: LAUNCH ENGINE:S AND LAUNCHE:S 

© 1895 SCIENTIFIC AMERICAN, INC. 

DEER PARK, 
On the Crest of the Al leghen ies. 
To tbose contemplating a trip to tbe mountains In 

searcb of bealtb and pleasure. Deer Park, on tbe crest 
of tbe Allegbeny mountains. 3,000 feet above tbe sea 
level. olfers sucb varied attractions as a dellgbtful 
atmosDhere during both day Bud night, pure water, 
smooth. wlr.ding roads throullb tbe mountains and val­
leys, and tbe most picturesque scenery In tbe Allegbeny 
range. 'rbe hotel Is equipped wltb all adjuncts con­
ductive to tbe entertainment. pleasure and comfort of 
Its guests. 

Tbe surrounding grounds as well as tbe botel. are 
Hgbted witb electricity. Six miles distant on tbe same 
mountain summit, Is Oakland, the twin resort of Deer 
Park, and equally as well equipped for tbe entertain­
ment and accommodations of its patrons. Both hotels 
are upon tbe main line of tbe Baltimore and Oblo Rail­
road, bave tbe advantages of Its splendid Vestibuled 
Limited Express tralDll between tDe East and West. 
Sesson excursion tlckets,li{ood for ret.urn passage until 
October 81, wlll be placed on sale at greatly reduced 
rates at all principal ticket olllces tbrougbout tbe coun­
try. One way tickets, reading from St. Louis. Louls­
vllle, CinCinnati, Columbus, Cblcago. and any point on 
tbe B. & O. system to Washington, Baltimore. Pblladel­
phla or New York. or vice versa, are good to stop olf at 
eltber Deer Park, Mountain Lake Park. or Oakland, and 
tbe time llmlt wlll be extended by agents at eltber 
resort upon application, to cover tbe period of tbe 
bolder's visit. 

Tbe season at tbese popular resorts commences 
June 22nd. 

For full Information as to botel rates. rooms, etc., 
address George D. DeSblelds. Manager, Deer Park, or 
Oakland. Garrett County, Md. 

High B- I ........ Orade ICYC es 
Shipped anywbere 

C.O.D. Saving you 
1=;;IJLI::�U'����t�!�:�r'82.60 

'86 I A.rIlDgtoD' " ,'6.00 
"6 u "'37.50 
,20 ,r "SI0.00 

Latest models. wood or steel rims; pneumatic tires; weil!.'ht 17� 
to 30 IbM. ; all stvles Bnd prices. LarJrc illu:;trated catalogue f.·el'. 
Cash Buyers'Union, 162 W.VanBuren SI.B 131 ,Chicago 

ELECTRIC TELEPHONE 
toS�1� ?v\�i��!':ro �::;t�;.ro�:�tl�d t:���� home, shop, store and office. Greatest conven· ience and best seller on earth. 
A.S�:�: �:!��:=���n�Oa�!:����� 
neighbors. Fine instruments, no toys, works 

I anywhere, any distance. Complete, ready for 
I use when shipped. Can be put up by any one, 
, ti'::� OW���a��d:' lo���:�r��el:stw�!�fe 

W. P. Harrison & Co., Clerk 10, Columbus. O. 

V8u USE G R I N DSTO N E S ?  
If so, we can supply you. All size. 
m O U t H f'" and n nu". I I II I e d .  always 
kept In stock. Remember, we make a 
speclaltyofselectlngstones for all spe. 
clal purposes. JF' Ask jor cataloo .... 
The (�L I!:VEl.A N J) STONE C;U. 

2d Floor. Wilshire. Cleveland. O. 
FUNDAMENTAL P R I N C I P L E S  OF 
Busine�s j Their Application in Practice.-A lecture de­
livered in the Sibley College Course by T. Dunkin Pareto 
A very interel't inll presentation of the subject, full of 
pract.lcnl BlllllZest.ions as to the conditions necesRary to 
obtalll business and professional success. ContRined in 
SCIEXTIFIC AM ERICAN SOPPLIIMRNT. Nos. 998 and 999. Price IU cents eacb. To be bad "t tbls ollice and 
from all newsde"lers. 

MANVEL WI ND M ILLS 

O
wltb Ball bearing turn-

. 

table. Galvanlzed Steel 
MIlia and Towe .... 

Your addre.. calls for 
balf·tone engravings. 

WILLIAMS M FG. CO. 
Katamazoo, Mich. 

16 Murray 81., New York. 
88 So. Market St., Boston. 

AMATEUR P H OTOGR APHERS ��t 
The Best Blue Print Paper Is Our 

FRENCH 
SATIN JUNIOR. 

4:':0 per Gro-8, 11.00 
o.xH " ,. 2.00 

Does aU tbat silver paper will. Unsurpassed for beaut!-
��ar����!�'::et!:i��lrfn�t

u:.m;��c'i���n�'k!� B��� 
on Blue Prflnting, Sample, awl Price List Bent Free. J. C. MILLEN, 923 Arcb Street. PHILADELPHIA, PA. 

�'�'r:'D���rt���;������ stroke ! Price, e25-
a perfect substitute 

stenography. and has 
already taken its place In 
many of the largest es-_L .... �··· ���isbfo�n��:: tre';.��i 

home wltbout a teacber; no knowledge of sbortband 
��;u-s�WK !�I����'C:iC�.��lr. ��d��8�;:"1\(

h:e�'i:':a 
Bldg., N. Y. Agencies : Auckland, N. Z., Bombay, India 

re!1�are�'� 
TYPE W H EELS. NODELI J..EXPERIMENTAL WORK.IMALLMM:HIIlRf NOVELTIES . ETc.. NE.W "fORK STEnCil .aMI laD NA&lAU 8! N.Y. 

WELL DRESSED MEN 
, wear only merchant tailor mada clothes. 

A Tailor-Made 
Suit For 
SI O.OO 

We'll make to your meaaura a Frock 
or Sack SUit of ALL WOOL GOODS 
lt��1 �:lr \l'�1���1�,¥::,�=:,��� 
as cheap. We save 50 per cent by 
�:l�fll�!���� ���':.,:!�n}g;w�t from 

All goods sent C. O. D .. wi tb privilege 
of examination before paylDIit express 
ag�e�d f!':a��fe��r��b

e:�.rrf'i,!l - particulars. free. . 
LOUIS " VEHON. Tailor. 323 Dearborn St., Chicago. 

THE HYPNOSOOPE ��'J':f��a:ri'd�t��:�;,i�f 
tbeoccult, proves bypnot.lzation possible In atl cases. 12llG 
��I�';':L

°t:'I!.��slrp:\��,!t ����l=�!'N�: 



I II !'Ii d .· "'a2"f" . .. ndl i U !'Iiel' l i n n .  - 7;; cenfM n l i n e  
lIad .. Pa!!f' • •  " a ( � h  i w,w" [ i o n .  - - $1 .00 n l i n e 

pr For ,';{JHlP classes of Adl1erti.sements, ,special and 
Hif}fter H,tetl ftre rftJ1li retl, 

'l'be above are char,!!es per agate line -about eight 
words pel' line. 'l'hi:-; notice shows tue widtlJ of the line, 
awl is set in agate tytle En,!!ravin,!!:-:. may head. acvep­
tlsements at the :-:.ame rate }IeI' a,!!ate line. by measure­
ment, as the letter press Adverti�ements must be 
received at Puulicatioll Office as early as 'J'hursday 
morning to appear in the following week's issue. 

BICYCLE 
CHAIN 

P. O. Box l5IiS, 

LIGHTNING 
CO. 

NffW 1'm-k City. 

GARDENIER'S _ Now Ready. 
Ready H!tp for Locomotive Engineers 

'l'his little Book is one of the most practical works 
ever published on the �ubject. with a great amount of 
information of imTllen�e \'alue to 'JjJngineers and Fire­
men. Price $1 .nO, postJ,aid, to any address on re­
ceipt of 'price. 

IEDWARD MEEKS. Publisher, Philadelphia, Pa. 

KD O A K S  $6.00 
to $100.00. 

The lightest and most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells -how to-develop and print the 
pictures. 

Eastman Kodak Company ,  
:! Send for , �ochester, ;:: Catalouge.Z N. V. 

AGENTS WANTED FORFINE TOOLS I N EYrRYSHOP ,. CAT:t:;'mR �.H.BESLY & {;O: 'AND AGENCY. CHICAGO, ILL.U.S.A.--
Mistakes in Addition, 

Office Headache. 
and mistakes in carrying' fon\" ard 
dou't ()(,{'llr where the COlllpto­
Dlt'H'I' i� used. It san's half the 
time in duing the wudr: ami all time looldng for errort-!, Solves 
with gr1..'at rrtpidity and ab�olute 
i;�·��lu�{rh�l�t�;�t���l·��·��Ifel.,b-

Write for Palllphlet, 
FELT '" TARRANT MFG CO. 

62-56 ILLINOIS ST '. CHICAGO. 
----_. _ --_. _-

The 
American 
Bel l Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company own s Letters­

Patent N o .  463 .569,  granted 

tu E m i l e  Berl i n e r  N ovem­

ber 1 7, 1 89 1 ,  for a combined 

Telegraph and Telephone, 

covering all  forms of 

M i c rophone Tran sm itters 

or contact Telephon es. 
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Many bicycle makers are " Groping in the Dark . "  

They reduce t h e  weight of t h e  wheels a t  random-and weaken them 

at vital points. 
The weight of a Victor is reduced by science. 
Every change depends upon the record of the Dynamomet.,r.* 

Others guess-We know-that the Victor is the lightest and easiest 

lunning bicycle on the market. 
*This wonderful machine is the only device in the world by which the power u,Sed to run a 

bicycle can be accurately measured. 
\Ve invented it and use it exclusively to perfect Victor Bicycles. 

OV E R M A N  W H E E L  CO. 
BOSTON . NEW YORK. DETROIT. DENVER. 

Pac,.,c COAST : SAN FRANCISCO. LOS ANGELES. PORTLAND. 

: ..................................... : i� $�5 ANO $ l ()O 
• i �it1g of �II ftoadS . 
• 
: FIVE MODELS-LADIES' AND MEN·S. .. 
• Wetghts. 18 10 2� pounds. 
: 40 Page Catalogue sent ror posbg6. 

i RIO[ A MONARCH �"�KHP IN mONT i 
• • 
• • 
: MONARCH CYCLE co. : 
: CI1ICAOO. u. S. A. : • • 
• BRANCHES I New Yone. MemphiS. Oetrolt, Oenver, Salt uke • 
: City. San FranCISCo, Port lana. loromo - : ....................................... 

DO YOU WANT A LAUNCH ?" ............. � 
That you can run 
yourself� 
That is Clean 
and Safe. 

Send 10 cent stamp for Illustrated Catalo�ue of 

That requires 
�ither Licensed 

Engineer nor 
Pilot. 

ENGINES, l!':i'����D'd���t��lcs�:idest'!l':t�I;�r l)��� 
"MacMneru d: Supplies." W. P. Davis. Rochester, N. Y. 

E M  E R Y • �hrr:!� a�d
helJ:iIU�!��d�� ���: 

, Quick process and lar�e stock, When in a � urry. 
buy of '1' 11 1<: 'J'." N ) 'l' l� ( : 0 "  N.EW YORK CITY, 

CINCINNATI. and STROUUSBURG, PA . ----------------
MODEL  &. EXPERI M ENTAL WORK 

s .  P .  DEN ISON. 14.1 Center St ,  New York. 

NEW.� MAIl£ 
HigheS�

r�:�:;��e9S�rade. - $ 8 5 
Men's 
and 
ladies 
Pat­
terns. 
• • 

Boys' and Girls' Wheels, $ 111, $20, 840, etc. 

Wm. Read & Sons, I 07 Washi ngton St., Boston 

PRI ESTMAN SAFETY O I L  EN GINE 
.. PhenomenaUy lo'IV 4. It cost oj aperaHon."-f\'rallkJin lnst. 
N IUTII I<:lt 

1"'I'E,\ ]u 
Nlllt 

E N C ; l N .;ER 

fb
c
��

��ica��S:Ef��i���i�l
l
t tng, Pumping, Milling, etc. 

PRIESTMAN :: COMPANY, lnc. 
}' rout a n d  TnJ04k c'l" �t1'eet�, _ _ I"hilnd(·h,hi a  

�2fJ:�m�����:. 
New �tyle�. 

New Prices . . - Growing: rapId.ly in 
Sf')lll Jor ( 'flfarO{llle A. favor. 

A IIU"I·i e n ll \\'a ld. 'l'ool Co., Wn l l halll. 1U nsH. 

TOWERS AND TANKS 
PATENT SECTIONAL 

ALL I R O N  TOWERS 
o f  4 a n d  1 2  Columns, 

for 'Vater Works. Cities, Towns, 
and Manufactories, 

PLAI N ,  A LL WOOD TOWERS 
ELEVATED TANKS . 

for Automatic l1"'ire Sprinkler Plants 
M A N Ufo'ACTITlU;H.S U }o' 

] l{ O N  nlltl 1"TEE I .  T A X i { 1" .  

Louisiana Red Cypress Wood Tanks 
a Specialty. 

W. E. CALDWelL CO. ,  
2 1 9 E. Main Street, 

LOU I SVILLE, �_Y_., _U ___ S_. _A_. __ .�ii���� T H E  " CLIMAX " 
..... ____ T H E  ONLY NAPHTHA LAUNCH. Ste reotyper and Moulding Press 

GAS ENGINE AND POWER COMPANY, 1 8 5th St. , Morris Heights, New York City. f�r:�
i
1;.?f.;���':;�I�f
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WHY NOT . MAKE RUBBER STAMPS ? ? 
Do You WANT TO Go I NTO BUSINESS FOR YOURSELF, OR ADD A GOOD LINE 

TO YOUR PRESENT BUSINESS 1 
If you want to engsg-e in Pleasant and Profitable work. requiring but little capital. and. 

which can be made to pay welJ either in a permft.uent location or traveling, you cannot do 
LJetter than secure a .. New York " combined RullLJer Stamp Vulcalllzer and Mould 
Press anti Manufacturing Outfit. 

Any Jive lUal! can make money rapidly anywhere with one of our Outfits. It will 
I,ay any �tationer or Printer well to put in one of our machines, alid }�ru'ltGrowersllnd 
other� using many Htamps will tiud it very protltalJle to make Htamps for their own use, 
and}�!:��aChines are unequaled for Hpeed. Accuracy and. Economy, and produce the 
J;'jne�t Clal'ls of RubLJer HtaIl1]Js. 'l'hey, received HIGHEST AWAlt}), MEUA L and 
DIPLUMA, at WOHLU'S li'AI B., C H ICAUO, IHH:l. 

\Vith each Machi
.
Be is Ment 11 copy of our book . .. How to Make .H.ubher Stamps for 

Profit," which makt'M every detail so plain. that any IJersoll. WIthout previoul.1 ex-

]J
er

i,f.tir:h���
l
k \�

r
�is���otcir:!pc;:�ei;�t�t&

t
p��C�;py, which amollut il'l ref�uded. tu pur-

chluH�rl'l of ou1tit:.;. Write at once, to-dn)', di l,t' e t  10 Ihe Inullufnclu .'crJ04 fo .. c �Olllpl elt" (�I I·(·lI lnl·�. 

BARTON M A N UFACTU R I N C  CO., 340 B ROAD WAY. NEW YORK. 

���.vwv����.��������,. 

STERLING BICYCLES 
Built like a Watch • • • • 

• • • The STRONGEST, LIGHTEST, and 
FASTEST Bicycles in the World • • • • 

}<�'r('ganr { !fttfl({J(}Itf- f',.t'i� fJ/j, 'reqHfHt. 
STERLING CYCLE WORKS, 

236-240 Carrol l  Ave., 0 I, CHICAGO. 

$18 buys a beautiful little Canoe : or $125 a Magnifteent Plea�ure Boat for rr Send for Ij(�)�(l!lf iUllS (,Ht"" I!I. J. H. HUSH'I'ON. CANTUN, N. Y. 

MANUFACTURE OF BICYCLES.-A 
very comprehensive article glvin� the details of con­
struction of every part of the8e vehicles. With 15 en­
gravinJ,O,. ContailJed in SCI E N TIFIC A M E R I C A N  sup­
PLEM ENT, No. 908. Price 10 cents. To be had at thi!!l 
office tlnd froiU all newsdealers. 

Are Warranted the Highest of all 
High � Grade Machines Built in the 
World, R.egardless of Price. 
ar (Jatalngu" Free. 

, • 
, 

Ollr facilitif>s are the- Best in the World for the 
Production of tbe FineMt Posbible Results. Every 
Machine Fully Guaranteed . 
21 lb. Scorcher, 
Ladies' 22 lb. ,  

$85.00 
75.00 

I N DI A N A  BICYCLE CO . •  I N DIAN APOLIS, I N D.,  U .  s. A. 

© 1895 SCIENTIFIC AMERICAN, INC. 

place of metal stereotype�, Also for 
making Itu b hc,' � [nIilIHIj. Should 
LJe in use in every printinlr! office, 

See SCI. AM., Dec. 3(1, lSfI,'t Send for 
circular to 

Til l<; J. F. W. IHI U lll A N  (:0. 21,. E. Gerlnoll )iolt ..  
Hn l l i mo .... , IUd. 

Manufacturers of 
KuLJber fit.aIIll)S, Vulcanizers, Stereo­

type Machinery ann Hupplies. 

Scientific 8� Catalogue 
I{ E( � "; N 'I' ' ' Y  1' /J IU,]1".H: n .  

Our New ('atalogue containing ()vel' 1 00 pages. includ­
ing workM on more than tlftv rtitl'erent �uhjf>ets. WilJ 
be mailet! 1'ree to any addreRs on application. 
,H t: :\ 1\ &" ('0 ..  l'H}J/j,�JJiTS S(TK�TU']C AM I<;HICAN. 

:.UH n l'(Huh" n r �  �f"'" Y o l')'. 

--,----------c-----They All Like It. 
The Ladies Like It. 
So Do The Men. 
Children Enjoy It. 
Layman l:lneumatic Boats. 

b:�!I�� ���ilri!����(��l�
ime 

t
o

_ ,2"'1_"",,-.: .. 
Fr .. (�-Our l)f'gcr-ipt h't' { 'ftlft- � 

lorI/i.e and PI'h'e Li. .. t. 
Address H. D. LA Y �lAN. �=����::::§:�� !l51 Broadway, New York . .. 

WAT E R  MOTOR CASTINGS 
1/16 H orse P ower. 

A. F. W E E D  & CO. 
1 06 - 8  Liberty St., New York. 

J]Ir" See ilh'tlt'ratf'fl not ice, page 155t 
SCI. AM . •  ]\farch 9. lS!.,5 

HnH Eng i n e  ( ' R�til lg!!l,  Jloilers, 

Ellgille", D li n nllloH, el_c,., ele. 

AND THE ART 
of Making It.-A n address delivered at Cornell Univer_ 
�if:V. by Charles A .  Dana. edItor of the New York Sun. 
(' l I I J t ained in RCll!:N1'U'I(' A M E H I C A N  � [l l' l ' I .E !\ I H: XT, No, 
�l

.
�ew

l
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ents. rro be had at this office and from 

BundY /J. Are You Saving 
Steam One Dollar 
Trap_ a Day -
By Using a BUNDY R ETURN STEAM TRAP ? 

IF NOT, WHY NOT ?  THOUSANDS ARE ! 
A. A. GRIFF ING  I RON CO . ,  

N Y k Primer "S " li'ree. 15 DEY STREET, ew Or 




