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HERMAN LUDWIG FERDINAND VON HELMHOLTZ. 
On September 8, 1894, after seventy-three years of 

life, which yielded a record almost unsurpassed of 
work in physiology, anatomy and physics, Von Helm­
holtz died. The combination which he possessed of 
mathematical and experimental talents of the higohe8t 
order, backed by a medical education, placed much of 
his work in the intermediate regions between physio­
logy and physics, gave h is investigations a peculiarly 
practical value and caused them to influence surgical 
practice on the one hand, w h He his work in pure science 
has pnlightened the world of science. 

Herman Ludwig Ferdinand von Hehnholtz was his 

NEW YORK, NOVEMBER to. 1894. 
full name. He was born in Potsdam, August 31, 1821, 
in which city his father held a position as It teacher in 
the" gymnasium" or elementary school. When seven­
teen years old he entered the University of Berlin in 
the Frederick William school, taking up the study of 
medicine. He desired tl) be a physicist, but circum­
stances forced him to take the more practical course of 
medicine. Later in life he was pronounced in his 
views of the great utility of the study of medicine to 
himself, as a guide and basis for his later work in 
physics. 

. 

In 1841, sick with typhus fever, he was treated in 
the Charite hospital gmtuitously, It privilege which 

[$3.00 A YEAR. 
WEEKLY. 

was his due as a stucent. On recovering he received 
the portion of his income which had accumnlated 
during his illness, and this money he at once devoted 
to the purchase of a microscope, and began to study the 
nervous processes of the ganglion cells of invertebrates. 
These studies were used in his graduating thesis, and in 
1842 he received his doctor's degree. In 1843 he pub­
lished a work on putrefaction and fermentation, reject· 
ing Liebig'S chemical theOl'y, and laying the foundation 
for the modern biological treatment of the subject. He 
was m ilitary surgeon in Potsdam during this period, 
yet prosecuted his work in science, in 1845 preparing 
an article on heat for a medical dictionary. The sub-
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ject was treated largely from the physiological stand­
point. In it he orought out the fact that muscular 
activity changed the chemical composition of muscu­
lar tissue. Later (1847) he proved that muscles in ac­
tion produce beat. 

In the same year he wrote his famous work on "The 
Conservation of Force," a work which was in line with 
Robert Mayer's earlier publications of 1842 and 1845, 

but which was written in ignorance of Mayer's inve.,­
tigations. This was bef,)re phYSicists had accurately 
distinguished force and energy and before J. Clerk 
Maxwell had worked up the theory of dimensions of 
physical quantities. The new doctrine, which was so 
near an approach to the truth, was enthusiastically 
received. Faraday, feeling its inconsistencies, bowed 
to authority and acceptp-d it. Later, when the doc­
trine was changed to "The Conservation of Energy," 
all difficulty disappeared, and it is now universally ac­
cepted. 

He was about this time professor of anatomy in the 
Berlin Academy of Art and next received the chair of 
physiology and general pathology in Konigsberg. He 
applied direct experimentation to the problems of 
animal life and examined the rate of transmission of 
nerve impulses and the duration of muscular contrac­
tions. This was in 1850. He finally determined that 
the nerves telegraphed their signals at about the 
speed of an express train (26'4 meters)-far slower than 
the velocity of sound. 

In 1851 he described the ophthalmoscope. This in-
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fNoVEMBER 10, 1894. 
ASTRONOMICAL. 

strument opened the" windows of the soul" to every-. ";,.lIl1i.h }:di.ioll or rh.· ";ci.""ific America". 

When unusual opportunities present themselves to 
astronomers for viewing certain objects or phenomena. 
and these events are commented on by the press, and 
brought to public notice by lectures, and in other 
ways, those who have never before given astronomical 
suljects a thought begin to look with purpose and a 
new iuterest at the heavenly bodies, while some such 
observers, almost before they know it, become habitual 
star gazers, and not a few look about them for some 
means of seeing more than the unaided yision will re­
veal. 'rhey press into service an opera glass, field 
glass, or, if available, a small army telescope, or tele­
scope of larger dimensions, taking such works as Ser­
viss' admirable book "Astronomy with an Opera 
Glass," Noble's "Hours with a Three Inch Telescope," 
Gibson's" Amateur TeleHcopist's Hand Book," Proe­
tor's" Half Hours with a Telescope," or the charming 
book of Webb's, entitled "Objects for the Common 
Telescope," as a guide. They begin to make observa­
tions without any special knowledge of the objects 
viewed. The earliest lesson learned is that the hands 
make a very poor support for an optical instrument, 
and the first impulse is to secure some means of hold· 
ing the instrument steadily, especially if it be one 
more powerful than an opera glass. After overcoming 
this difficulty, the next trouble arises from precon­
ceived notions of magnification. When the telescope 
is directed toward a star, the star appears smaller than 
it does to the unaided eye, and when the moon is 
viewed through a telescope, it is with some disappoint­
ment at first, as regards size, because ideas of the size 
of the moon as seen with the naked eye are extra va­
gant and erroneous; but let the observer view the 
moon with both eyes, with one through the telescope 
and the other without, and he will be able to super­
pose the image seen with the unaided eye upon that seen 
through the telescope. His ideas will then at once un­
dergo a change, as, especially in the case of a small tele­
scope magnifying fifteen or twenty times, he will see the 
moon fifteen or twenty times larger in the telescope 
than outflide of it. Now the question arises as to why 
the moon is magnified while the star was not. The 
fact is the star is so far distant that, although its size 
may be many times that of our sun, it becomes a mere 
point of light, which no optical aid at our command 
can magnify to such an extent as to cause it to appear 
in the telescope like a planetary disk, and the amateur 
may have the satisfaction of knowing that even the 
largest telescope canllot show star images any larger, 
although it will show them brighter, on account of the 
superior light-gathering power of the larger instru­
ment. A view of one of the planets reveals a disk of 
appreciable size even in a small telescope. 
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ten years of work He was professor of anatomy and &� Readers are specially requ�sted to notify tbe publisbers in case of 
physiology at Bonn, 1855·1858, then he went to Heidel- any failure. delay, or irregularitv in receipt of papers. 

berg as professor'of physiology. In 1862 his famous work 
on " The Doctrine of Tone Sensations as a Phy,iolog­
ical Basis of the Theory of Music," was published at 
Brunswig, the third edition appearing in 1870. This was 
an epoch-making work. The true nature of sounds, the 
relations of fundamental notes and overtones in the 
production of vowel sounds, the physical analysis of 
sound and reproduction of the same by physical means, 
were treated by Helmholtz by methods and processes 
which laid the foundation of the science of acoustics. 
He also tried to find a basis for the action of the ear in 
harmonic vibration of its mem brane. How far the ear 
can be accepted as a string instrument is, however, as 
yet a matter open to speculation. 

His principal work in the realm of pure physics up 
to this period was these investigations on sound. 
Electricity and hydrodynamics occupied his attention 
after his acceptance of the professorship of physics in 
the University of Berliu, where he sncceeded Magnus, 
who died in 1871. He applied experimentation to the 
investigation of the modern ether theory of electricity 
with signal success. Perceiving the analogy between 
vortex motions in fluids and electro-magnetism, he 
founded a mass of theory on the analogies, which has 
now been assimilated by modern physics of electricity. 
Hi,: work in electricity and the standing awarded him 
in it by electricians have given him.a position in the 
electric world comparable to that which he holds in 
physiological science. His recent visit to this country, 
to attend the electric congress at the Columbian 
'W orld's Fair, emphasized this fact. mf� tne'mws 'Of raIn formatioTI, of lightning disch����: 
of tIdes and of waves being classic. 

In 188'1 he accepted the presidency of the physical­
technical institution in Berlin founded by the German 
Emperor, on the basis of a gift of one-half million 
marks (about $125,000) by Werner Siemens, at the same 
time taking the directorship of one section, the pure 
science department. In 1883 hereditary nobility was 
conferred upon him by the German Emperor. 

It is futile to attempt within the limits of our space 
to give more than a mere skeleton of his work. His 
pUblications embrace LOt far from 01le hundred titles' 
some of them most abstruse, others so popular and in� 
teresting as to be veritable classics. 

• •• I .-
Alulllinulll Horseshoes. 

Recent tests made in Arizona of aluminum horse­
shoes indicate that while the shoe, so far as perfected, 
will not wear quite a month when subjected to the 
severe mountain scouting in that section, Lieut. R. B; Wallace, 2d Cavalry, who made the test, found that the front shoes lasted some 28 days (306 miles) and the 
hind shoes 23 days (260 miles), through country covered 
with lava rock. As the country traversed was unusu­ally rough even for Arizona this test may be taken as 
a fa.ir indication that steel-clad alumin�lm shoes will 
answer all ordinary reqnirements of the cavalry service. 
These shoes have particles of highly tempered steel 
pressed into the sole of the shoe by a pressure of some 
100 tons, which makes the wearing surface practically 
steel-clad. 
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A three inch telescope mounted on a convenient 
stand is a desirable instrument for the amateur. It is 
very portable, and shows many of the beauties of the 
heavens to very good advantage. Seen though such 
an instrument, the stars have much of iinterest for 
the amateur astronomer-their color. whether they 
are single, double or multiple. Some of the star 

SCIENTIFIC AMERICAN SUPPLEMENT groups are a constant source of delight, as seen with 
a low power. In a good telescope, large or small, a 

No_ 984_ star appears as a very minute disk of light, with two 
or three fine diffraction rings around it. Opticians 

For the 'Veek Endin::; N ovelllber 10, 1894. tell us that the appearance of a star as a disk with 
Price 10 cents. For sale by all newsdealers. diffraction rings is due to a radical defect which exists 
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NOVEMBER 10, 1894.] J citutific !mtticau. 
than the chimney ; but how large is the chimney? maintaining its light at the t;econd magnitude for more stand the strain to which it is subjected, it has been 
The illusion begins with mistaken ideas of the object than two days, suddenly begins to fade, and in the found necessary to use a jacket of Illttal lighter than 
with which the moon is compared. course of about four hours sinks nearly to the fourth lead, which makes the bullet still more subject to the 

• • • magnitude. In a few minutes it brightens again, and action of wind than a pure lead projectile would be. 
THE HEAVENS IN NOVEMBER. within three or four hours resumes its original bril- The high specific gravity of lead, 11 352-11'388, 

The present month is notable in astronomical annals liance . The cause of these remarkable changes, which makes it available for small caliber projectiles. Were 
for the occurrence of a transit of Mercury across the are very regular, is believed to be the existence of an it possible to use SOIlle other metal still heavier, an ill1-
disk of the sun on Saturday, the 10th. The United immense dark body, almost as large as Algol itself, and portant advanco would be made in the direction of 
States are specially favored in this case, since the event about the size of the sun, revolving around Algol so high average velocity as well as of diminished wind 
occurs in the middle of the day, so that not only will close that the distance between their surfaces does not action. The very heavy metals are rare. Iridium 
everyone have an opportunity to witness it, but our exceed 2,300,000 miles 1 They swing around their com- (hammered) is over twice as heavy as lead. Platinum 
astronomers will be able to study it under the best of mon center of gravity, Algol flying twenty-six miles and gold have nearly as high specific gravity as iri­
circumstances. In Europe only part of the transit and its m ysterious companion fifty-five miles per diuIll, and uranium and tungsten come next with 
will be seen. It will begin here about 10:55 A. M., :second. There will be a minimum of Algol on the 24th :specific gravities of 18'3 3 and 17'00 respectively. 
eastern standard time, and end about 4:12 in the after- at midnight, Eastern Standard time. By adding 2 A rather curious suggestion has been nJarIe to the 
noon. The little planet will cross the sun from east to days, 20 hours and 49 minutes, the time of the next effect that tungsten might be used for bullets and 
west, considerably north of the center of the disk. minimum may be calculated, and from that the next, shot. This suggestion was based entirely on its high 
Some optical aid will be needed to see it. A strong and so on. If the theory of the cause of Algol's changes specific gravity without regard to its other qualities. 
field glass will probably suffice to show it as a minute is correct, what those who watch that star on the 24th It seems quite possible that were a demand created 
black spot on the sun, but a telescope will do better. of this month will really see is an eclipse of Algol. for it, it could be produced in quantities at reasonable 
In any case, the eye must be carefully shielded with a Just at midnight on that date the h uge black com- rates. It is difficultly fusible, combustible and brit­
piece of smoked or black glass. The safest and most panion, whatever it is, will be exactly between us and tIe. At least this is as far as the properties are 
comfortable way to view the transit with a telescope, the star, shutting off two-thirds of the latter's l ight. known. But if made in commercial quantities hy 
unless proper solar eye-pieces are at hand, is to project There are also some fine double and m ultiple stars alloying or otherwise treating it, there would be a 
the image of the sun through the telescope upon a sheet I well placed this lIlonth. The location of those men- chance of modifying its disadvantageous properties 
of white paper held a foot or more from the eye-piece. tioned may be found by the aid of Proctor's star atlas. so as to obtain the advantages due to its h igh specific 
Those who watch the transit with powerful instru- One of the most beautiful is Gamma in Andromeda. gravity. Even now the jacketed bullet is a COlIl­
ments will be particularly attentive to observe whether, A small telescope suffices for this object, showing with pound structure whose jacketing interferes with its 
as the planet passes on and off the disk, it exh ibits a a magnifying power of 50 or 75 diameters two stars efficiency. A jacket'of tungsten or of uraniu m  would 
ring of light, such as that S<:len surrounding Venus in only ten seconds of arc apart, the larger golden yellow increase its weight, while the present jacket dimin­
similar circumstances, and the presence of which would and the smaller deep blue. 'I'he small star is again ishes it. It seems quite probable that a compound 
be clear evidence of the exietence of an extensive atmo- double, b ut only such a glass as the Lick telescope can bullet of 'lead and one of these heavy metals could be 
sphere on Mercury. Any peculiarity in the appearance at present separate it. Another beautiful double star made which would have considerable value in the 
of the planet as it crosses the sun should be noted. which crosses the meridian about 10 P. M. in the mid- present days of small caliber rifles. 
This event also offers an opportunity to improve our dIe of the month is Alpha in Pisces. The components Aluminum has attracted most attention from its 
knowledge of the motion of Mercury in its orbit, of in this case are much closer than those of Gamma An- lightness. Another St. Claire Deville, who would 
which certain unexplained anomalies recently led Prof. dromedre, being separated by a space of only three initiate the prod uction of a heavy metal to replace 
Newcomb to suggest the possible existence of a ring of seconds. The larger star is green and the smaller blue. lead where weight is the principal requisite, might 
planetoids revolving around the sun between Mercury A telescope of at least tliree inches aperture should be exert his powers on the reduction of the ores of tung­
and Venus. This is the thirteenth and last transit of used for this star. In Cassiopeia, also favorabl y  situ- sten and uranium. 
Mercury for the nineteenth century. at ed, will be found the star Eta, which is double, one -----...... _'''ie_' ..... ------

Mars will continue to be conspicuous during Novem- of the components being straw colored and the other Planet N o tes Cor November. 

ber, although it is now receding from the earth. In purple. Their distance apart is five seconds, but the The following is from Popular Astronomy : 
the middle of the mouth it cros�es the meridian about purple star is so Sill all that it may be d ifficult to get a Mercury will be at inferior conj unction November 10, 
20 minutes before 10 P. M. Some of its so-called con- satisfactory view of it with a telescope less than three at 12 h. 34 m. P. M. central standard time. The declina­
tinents and seas are still visible with telescopes of and one-half inchps in aperture. ' 

tions of sun and mercury differ by only 4'53", so that 
moder.ate size, but its south polar snow cap, conspicu- Many other splendid objects adorn these mid-au- the planet will be seen projected on the face of the 
ous last summer, has disappeared. Apparently it has tuum evenings, but further reference to them must be sun. 'I'he transit will last a little over five hours, be­
been an exceptionally hot summer in the southern omitted for the present. GARRETT P. SERVISS. ginning at 9 h. 55 m. A. M. and ending at 3 h. 12 m. 
hemisphere of Mars. .. , • , .. P. M. central time. [An illustration showing how to 

As Mars sinks toward the west, Jupiter will be seen SMALL CALIBER l'ROJECTILES. project the sun's image on a sheet of paper and watch 
rising in the east, a little to the left and north of Orion. The recent movement in favor of small caliber arms the transit was given in the SCIENTIFIC AMERICAN of 
The contrast between the two planets; is striking and for use in war has been inspired by several causes. The October 27.] 
beautiful, Mars being decidedly reddish in tone and Ju· saving of weight, so that the soldier could carry more On the 11th, at 10 h. 21 m. A. M. , MercUl'Y will pass 
piter white. As the former loses in brightness the latter cartridges, is an important one. The production of a by Venus, only 8' south of the latter. On the 27th, at 
gains, and by the end of the month Ju piter will have higher initial velocity is also made possible by the es' 10 h. 58 m. A. M. , Mercury will be at greatest elonga­
become the undisputed sovereign of the evening skies. tablishment of a heavier powder charge per unit of tion west from the sun, 20° 10'. He will be at greatest 
Already it is a marvelous object for the telescope, weight of bullet. To maintain a high average velocity brilliancy as morning planet, November 26. 
being more brilliantly belted than during its last op- in the face of diminished cross-section the bullet has Venus will be at superior eonj unction November 30, 
position, and displaying an unwonted profusion of been greatly elongated, so as to be almost a short. arrow. at 9 h. 17 m. A. M. , being then directly behind the sun. 
color. Jupiter is in Gemini, rising on the 15th at 7 Then, as rapid rotation has to be given it by strong She will not be in good position for observation during 
o'clock in the evening, and crossing the meridian rifling, a steel or other hard metal jacket is put on the the month. 
about a q uarter before 3 A. M. bullet to prevent deformation by the lands and Mars has for some time been the most conspicuous 

The moon will reach first q uarter on the 5th at 10;16 grooves, and the problem seems solved. The high ini- object, save the moon, in the evening sky . He far out­
A. M., being then near the middle of the constella- tial velocity diminishes in flight so slowly that a low ranks the first magnitude stars in brilliancy, appearing 
tion Capricornus. It becomes full moon in Aries on trajectory has been the result, and with one exception almost to have a disk visi ble to the naked eye. Hav­
the 13tn at 2:49 A. M. , and attains last quarter in Leo the arm is a great improvement on its predecessors of ing in October passed his point of nearest approach to 
at 9:08 P. M. on the 19th. The new moon of the double its caliber. This exception is the lateral devia- the earth, he is still comparatively near and in very 
month occurs on the 27th at 3:54 A. M. It is in apogee tion due to wind. The ratio of weight to longitudinal favorable position for observation by amateurs. He 
on the 4th, and in perigee on the 16th. It is perhaps section is so unfavorable that it is found that the new will be in conjunction with the moon, 30 south of the 
not generally understood that between apogee and bullets are blown to one side by a cross-component of latter, November 9, at 12 h. 56 m. A. M. On the 22d 
perigee, the moon sometimes changes its distance from wind. he will reach the end of the westward loop iu his ap ·  
the earth by more than 31,000 mUes, and that when The action of  t.he wind on a bullet as  it  leaves the parent path amOI�g the stars and will then begin to  
it i s  nearest to  the earth its attractive force upon our  mouth of  the  barrel is comparable to  that of gravity move eastward. 
planet is about one-quarter greater than when it is upon a body beginning to fall. The pressure on the side Jupiter lights up the eastern half of the sky while 
farthest away ; the apparent size of the moon also of the bullet represents a force resisted only by the Mars does the western. The two planets are nearly 
changes to the same extent. inertia of the mass of the bullet. Of course as the equal in bril l iancy but quite different in color, the sil-

The moon will be near Mars on the night of the bullet moves laterally th", wind exerts less and less veryhue of Jupitel'cont.rasting strongly with the ruddy 
10th , near Neptune on the 14th, and near Jupiter on the force upon it, but for a strong wind and for the first light of Mars. Jupiter is in good position for observa-
15th. Neptune, which to a practical eye, with any g'ood sccond or two the force is not far from constant. tion after midnight.. He will be in conjunction with 
astronomical telescope exceeding two inches in aper- The force of gravity will carry in value a faIling the moon November 16, at 4 h. 4 m. A. M. 
ture, looks different from a star (although it is a m ere body more than sixteen feet in the first second of its Saturn and Uranus will be behind the sun during 
point with such a glass), may be found rather more fall. Wind pressure in engineering calculations is November. 
than 8 degrees northeast of Aldebaran and under the taken at a maximum of th irty pounds pel' square foot. Neptune may be observed all night, the best time be­
fifth magnitude star Iota in Taurus. Saturn, Uranus As one of the llew bullets has a longitUdinal area of ing about midnight., when the planet is near the me­
and Venus are too near the sun for observation this about one half a square inch, such a wind pressure ridian. He is in Taurus, not far from the star t. 
month.  would act upon it  even more energetically a .t the start • 'e' • 
I There are many interesting objects in the stellar than would gravity. Any strong wind would, it is The Absorl,tion oC Odor .. by !lIilk. 

heavens conveniently placed during the evenings in clear, deflect it rapidly from its course. If rifle prac- Parville relates some interesting facts upon this 
November. A.mong these may be mentioned the great tice were carried on in t.he assumed thirty pound side subject. If a can of milk is placed near an open ves­
Andromeda nebula, which is nearly overhead at 9 wind pressure, then the lateral deviation at first would sel containing turpentine, the smell of turpentine is 
P. M. about the middle of the month. It will be found ; exceed the vertical .  soon communicated to the milk. The same result,oc' 
instructive to turn the telescope-a three inch will do Such an extraordinary condition practically would curs as regards tobacco, paraffin, asafetida, cam phor, 
-from this nebula to the still greater and quite dif- II never occur. But the possibilities which the above I and many other strong smelling substances. Milk 
ferent one in Orion, which will be seen not far above. figures suggest have been shown to be real, and in a should also be kept at a distance from every volatile 
the eastern horizon at the same hour. By waiting an recent trial the deviation due to wind has been found substance, and milk which has stood in sick chambers 
hour or two later the comparison may be more satis- to be very great. While striving for a flat trajectory should never be drunk. The power of Illilk to dis­
factorily made, as Andromeda will then have passed and for lightness, the effect of wind in producing guise the taste of drugs-as potassium iodide, opium, 
away from the zenith and Orion will have risen out of \ lateral deviation has apparently been overlooked. salicylate, etc.:.....is well known. 
the mistR The wind pressure, as has been said, is resisted by the - ,e I • 

The wonderful variable Algol in Peresus will be inertia of the bullet, which varies with its mass and IT is said that the frigate bird can fly at the rate of 
found some twenty-odd degrees east of the Andro- I weight. If the weight is increa spd, the deviation due 100 miles an hour and li ve in the air a week at a time 
meda nebula. This star, as many readers know, after to wind will be decreased. But to enable the lead to without touching a roo!'t. 
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A CLUTCH TO COUPLE SECTIONS OF SHAFTING. 

The clutch shown iu the illustration is designed to 
hold the abutting ends of two sections of shafting so 
firmly together as to afford practically one continuous 
shaft, but one which may be instantly separated into 
two parts when necessary. The cl utch is designed for 
most effective use in rolling mills, as the power comes 
direct from the engine. The improv"ment has been 
latented by Messrs. Thomas F. McGee and Eugene J. 

McCarty, of Clinton, Mass. Fig. 1 represents the ap­
plication of the improvement, the sections of shafting 
uncoupled, and Fig. 2 is a partly sectional view, the 

McGEE AND McCARTY'S CLUTCH COUPLING. 

sections of shafting coupled. On one of the abutting 
shafts is a rigid flange with holes to receive coupling 
pi ns, which slide through holes in a flange on the op­
posing shaft, the pins being secured to a flange having 
a hollow hub sliding over the hub of the flallge on the 
second shaft, and the hollow hub h aving at its outer 
end a sleeve t<:lrminating in a screw. The sleeve and 
shaft are supported in boxes in the lower end of 
brackets, at the upper ends of which are slides or 
shanks moving in boxes of the hangers, the brackets 
being held at the right height by set screws. The op­
posite brackets are connected by a cross arm, in which 
slides vertically the shank of the chtch blade, adapted 
to engage the screw, there being secured to the blade 
a curved guide extending beneath the screw, prevent­
ing the latter from working when the shaft sections 
are coupled. The clutch blade is held normally out of 
contact with the screw by a spring, and the upper end 
of it.s shank is pivoted to a transverse lever provided 
with a pull cord, which may be extended to such point 
as desi red. In the box in which sl ides the shank of 
the clutch blade is a spring pin engaging a groove in 
the shank, whereby the blade is held i ll engagement. 
with the screw when the pressure on the lever is re­
moved. The clutch separates the two sections of 
,bafting by power, b nt must be reset by hand. When 
t he clutch is closed to hold the sections together, as 
shown in Fig. 2, the pulling down of the lever carries 
the clutch blade into engagement with the screw, thus 
pulling back the sleeve and movable flange to which 
tho pins are secured, and 
withdrawing the pins from 
tbe flange on the opposing 
sbaft. 

• • • 
THE NEW P. AND O. 
STEAMER CALEDONIA. 
In a recent nUniber of 

the Steamship we find a. 
collotype engraving of the 
new steamer Caledonia-� 
built by Messrs. Caird &i 
Co. , of GreenOCk, for the 
P. and O. Company. The 
Caledonia, bnilt wholly of 
mild steel, and in accord­
ance with Lloyd's highest 
requirements for a spar 
deck ship, was launched 
on the 19th May last, her 
construction having occu­
pied a little under twelvo 
months. The dimensions 
of the vessel are as follows : 
Length, 486 feet ; breadth, 
54 feet ; depth, 37 feet 7 
inches ; displacement at 
load draught, 11, 200 tons ; 
and gross registered ton­
nage, 7, 600 tons. She has 
been supplied with triple 
expansion e n g  i n e s of 
about 12,000 horse power, 
these having five cylin­
ders-two high pressure, 
one intermediate, and t wo 

J c iru t i f i c  !lll�ticau. 
low pres:m I'P. The boilers are fitteu with How­
den's patent system of forced draught, the �!laft­
ing throughout is  of Vickers' steel, and the propeller 
is furnished with large manganese bronze blades. 
The deck machinery embraces all the latest and most 
approved applianeeR, and in this connection it Illay 
be stated that thc cargo gearing is all h ydraulic , 
practically noiseless iIi its working. The Caledonia is 
the largest vessel that ha!' been built at Greenoek, 
and is also the largest and most powerful yet eon· 
structed for the P. and O. Company. Not only so, 
but the rate of speed attained by the Caledonia dur­
ing bel' official trials. on August 23, over the meas­
ured mile at Skelmorlie, goes to show that she will be 
one of tbe swiftest steamers engaged in the Eastern 
trade. There are five decks, viz. , the orlop, lower, 
main, upper and hurricane, aud a great attraction is 
the magnificent promenade on the upper deck, ex­
tending a long distance on both sides, and wide 
enough for eigbt or ten persons to walk abreast. She 
can carry 500 passengers (first and second class), the 
accommodation for whom is  of a very superior kind. 
The staterooms are roomy, and are arranged in one, 
two or three berths, so that intending passengers can 
have ample ch oice. The ship is lighted throughout by 
electricity by Messrs. Siemens Brothers, Liverpool, 
and a large refrigerating chamber is fitted up, the 
machinery for which has been supplied by Messrs. 
Haslam, of Derby. Very superior accommodation is 
provided for the officers ano. crew, the latter number­
ing between 200 and 300, and of whom 1 14 are con­
nected with the engine room staff. The Caledonia is 
commanded by Captain Andrews, R N. R ,  an able 
and experienced officer. 

• .  e . •  
'rile Submarl ue Deleetor. 

It is now a little over a year since the Russian moni­
tor Rusalka foundered with all hands in a storm in 
the Gulf of Finland. To discover the precise locality 
of the vessel, with the view of raising her, an expedi­
tion set out with divers and all necessary apparatus, 
including one of Captain McEvoy's submarine de­
tectors, which was made in London for the expedition. 
It has recently been ascertained that the spot where 
the Rusalka went down is a reef near the Waster 
Tokan. a rocky islet southwest of Mjolo, and one of 
the outermost rocks off the Finland coast. The reef is 

rN  OVEM T3ER 1 0, 1 894. 
sounded loudly, thus affording evidence that a largf' 
mass of metal was submerged below. The divers then 
descended and examined the ship. She had foundered 
through serions dalJlage to her stern. The examina­
tion was only external, the hatches being so firmly 
fixed that t hey could not be opened. 

Although most appropriate for the purpose of search­
ing for wrecks of iron ships, the submarine detector 
was primarily designed by Captain McEvoy to indi­
cate the approach of iron ships to anchored torpedoes, 
as well as to search for stray torpedoes, lost anchors 
and chains, telegraph cables, and the like. The ap· 
proach of a mass of metal, such as an enemy's iron­
clad, to a torpedo disturbs the balance and causes thE> 
sounds to become audible in the telephone. The tor­
pedo may then be fired electrically by means of the 
cable connection, the invention thus presenting itself 
as an important adjunct of coast defense. 

. . . . .. 
A BURNER TO FACILITATE THE BURNING OF 

CRUDE PETROLEUM. 

In this burner, which has been patented by Mr. 
Berend Kamps, the oil inlet is at the top of the casing, 
there being an adjacent obliquely inclined air inlet, 
and below this a nteam inlet, the nozzle having a con­
tracted end extending into the furnace. The inner 
end of the steam inlet termir.ates in a pipe extending 
into the nozzle, as shown in Fig. 2, and near the front 
end of the pipe is a collar forming an ann ular space 
for oil within the casing alOund the pipe. The collar 
has a longitudinal slot or recess to permit the passage 
of the oil upon the front end of t,he steam pipe. In 
the forward . end of the steam pipe is a cone-shaped 
plug, causing the stetlJIl to pass out at a high velocity 

submerged, and it is supposed that the Rusalka 2 
grounded there and subsequently slipped oft' into the 
surrounding deep water. Her precise position has 
been localized in 30 fathoms of water by means of the 
det.ector. This apparatus consists simply of an elec­
trical arrangement contained in a small m ahogany 
box, which is carried on board th e searcbing vessel, 
and a sinker, which is trai led along th e bottom. The KAMPS' HYDROCARBON BURNER. 

sinker also contains an electrical arrangement, and is 
connected with that in t.h e box by a light electrical in a very fine annular spray, tbe plug having a rear­
cable of any required length. When the sinker ap- wardly extending dem on which are lugs fitted in the 
proacbes a mass of steel, iron, or otber m etal, sounds steam pipe to hold the plug in proper position. 
become au(lible in a telephone on board, while t.hey Furtber information relative to the improvement may 
are reduced in intensity as the sinker recedes from be obtained of the Zeeland Brick Company, Zeeland, 
the metallic object. Three hundred feet of electrical Mich. 
cable were employed in this search, which was con- - •• -
tinued for several weeks_ The exact position of the Improvements 0 11 tl .. • Da ll u be. 

foundered vessel was at len�h placed beyond all A recently issued report by Mr. Percy Sanderson, 
question. as every time th e searching steamer passed I British consul-general for Roumania, gives an interest­
over a given spot the electric inliicator of the detector ing account of the improvements made in the naviga-

tion of the Lower Danube 
during the years 1878 to 
1893 inclusive. The engi­
neering works, which have 
been carried out under the 
able superintendence of Sir 
Charles Hartley, K.C.M. 
G. , chief engineer to the 
D�nube Commission, may 
be classed under t h r e e  
heads, viz. , those on the 
Black Sea coast line, those 
in the port of Sulina, and 
those in the river. The ap­
proaches to the port have 
been made safe by bea­
cons, as well as by fog sig­
nals and a " whistling ' 
buoy, and the south pier 
at Sulina has been pro­
longed considerably. An 
even �epth of 20� feet has 
b e e  n maintained at the 
mouth of the river, and 
will be increased to 23� 
feet by the completion next 
year of parallel dams. In  
the river numerous cnt­
tings have been made, with 
the result that a minimum 
depth of 15 feet has been 
obtained on the whole of 
the Sulina branch of the 
river, while the course of 
the river has been short-

THE NEW P. AND O. STEAMER CALEDONIA. enl'd hy si x nalltical llliles. 
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MONUMENT T O  THE MEMORY OF THE INVENTOR OF hard and durable as . a good old-fashioned japanned 

THE BICYCLE PEDAL. tea tray, for example. As the images are prod uced by 
The velocipede was of comparatively little impor- the carbon process, it g�s without saying that they 

tance until a few years ago, but at present its use has may be in any color that may be desired. 
become almost universal. This remarkable result has The process is carried out in the follC?wing manner : 
been due to the bicycle. This frail machine is used A carbon print is produced, preferably by the sing le 
by turns for sporting. exercise, industrial and com- transfer method, on the ware, which may be a porce­
mercial purposes, and in war as well as peace. The lain plaque, a glass or metal plate, indeed npon any 
popularity of bicycling in France is largely owing to impervious material upon which a carbon print can be 
the efforts of a popular paper, Le Petit Jonrnal, which, developed, and which will also withstand a considel'a­
since 1891, has not ceased to speak in favor of the ex- ble degree of heat So far as the production of the 
erc ise which was formerly disdained. In 1861 Pierre carbon image is concerned, there is nothing different 
Michaux, aided by Ernest Michaux, applied the pedal to I from the ordinary method of procedure ; it is  after this 

. _ ,  part of the work is completed that the novel portion 
of the process comes in. We will here digress for a 
moment to explain tersely what is known as japanning. 
This consists of coating the surface with a suitable 
varnish, in repeated thin layers, and then subjecting 
it for a time to a tolerably high temperature. The 
varnishes generally used for this class of work are am­
ber and copal. The former yields, perhaps, the harder 
film ;  but the latter, if good, is little, if anythin g, in­
ferior, while it is whiter, a consideration for our pre­
sent purpose. It may be mentioned that it is not all 
amber or copal varnishes that are suitable for japan­
ning. Those that must be used are what are specially 
prepared for " stoving. " The varnish we have nsed 
very successfully was purchased under the name of 
" white dial varnish." It gave a colorless film, and 
was exceedingly hard and bright when the picture 
was finished. : 

Mention was just made as to the varnish being ap- : 
plied in successive thin coatings. They are put on 

THE MONUMENT TO THE MICHAUX BROTHERS. with a camel's hair brush. but a fresh coating must not 
be applied nntil the previous one is thoroughly dry 

the old velocipede, which was propelled by the action and hard. this condition being hastened by a moderate 
of the feet on the ground. Bicycles had then con- heat. If any bl'llsh marks are apparent, they may be 
siderable success in the last years of the Empire. The disregarded. as they will disappear in the final stoving 
war ruined both the Michaux, and France took little or in the after operation of polishing. After the work 
interest in the development of cycling until 1880, when has been stoved, that iI', kept at a temperature of from 
the safety bicycle was put on the market. In 1892 a 150 degrees to 200 degrees Fah. for some h ours, it is 
comwitttle was formed, with M. Pierre Giffard as chair- allowed to cool. The surface is then polished, first 
man, to honor the memory of Pierre and Ernest with pumice powder, then with tripoli and oil, and 
Michaux, who may be looked upon as the real initiators finally with putty powder, as lenses are polished. It 
of the great movement in favor of cycling. In a year will now be seen that the surface will possess an ex­
and a half several thousand francs were collected from ceedingly high polish, and. if amber be the varnish 
cyclists, manufacturers and friends of the enterprise. used, it will be as hard and durable as the amber used 
As Pierre Michaux was born in Bar-Ie-Duc. the monn- for .the mouthpieces of cigar holders and the like. 
ment to the inventors of the bicycle pedal was erected Here is the way we proceeded. The carbon print 
at the intersection of two streets in that city. The was developed on an opal plaqne and allowed to dry. 
architectural background for 

. 
the work was designed I A thin coating of the white dial varnish was then laid 

by M. Demoget, while the charining bronze figure is a on with a flat camel's hair brush. It may be mentioned 
work by the scul ptor Houssin. The inauguration of I that the varnish nsed for this coating was thinned 
th is monument took place Sunday, September 30. 1894. I with about an equal bulk of turpentine. Successive 
For the forel'oinl' particulars and for our illustrations coat ings were then applied, and finally the picture was 
we are indebted to L'Illustration. stoved and polished as just described. The source of 

• ' . ' • heat for the sLoving in our experiments was the oven 
CeJ'amlc Photograph s. of the domestic kitchener, and it answered the purpose 

The picture is on porcelain. or other vitreous ware, well , as the heat was perfectly under control. 
and japanned ; that is, its surface when finished is as In making pictures by this method it may be ad-

THE MONUMENT ERECTED AT BAR-LE-DUC IN HONOR OF THE MICHAUX BROTHERS IN VENTORS 
OF THE BICYCLE PEDAL. 

visable to employ a tissue that contains a maximum of 
pigment and a minimum of gelatine. so that the film 
bearing the image is of a somew hat porous nature. 
The first coating of the varnish will then permeate it, 
and so bind it more firmly to the ceramic base. It is 
needless to mention that the pictures can be colored, if 
desired, before they are japanned.-British Journal. 

. . . ' . 
A TOBACCO OR CIGAR MOISTENER. 

The illustration represents an improvement designed 
to facilitate the moistening of the air in show cases. 
etc .• in a more effective manner than by the u�e of 
sponges, as usnally employed . It has been patented by 
Mr. Jay A. Robinson, of Denver, Col. The moistener 
consists of a rectangular hollow porous block. having 
an open bottom and with its lower edges roughened 
to permit the entrance of water. A number of these 
blocks are placed in a tray containing water, and the 
tray may, if desired, be cormected with inlet and out ­
let pipes to maintain a constant supply of fresh water, 
although this will not be necessary for ordinary use. 
These blocks are designed to present a better appear-

ROBINSON'S TOBACCO OR CIGAR MOISTENER. 

ance and be more conveniently attended to than 
sponges, while exposing a larger moist surface to the 
air. 

.. . . . . 

The Ca u ses of Epidemics. 

In a lecture given recently to the Halifax Scientific 
Society, Dr. Solomon Smith drew attention to the fact 
that to produce an epidemic prevalence of any disease 
the co-operation of many causes was necessary. These 
factors might be grouped as : 

1. Those which increased the susceptibility of indi­

vidnals, abont which we knew but little. 
2. Those which favored the outside growth and de­

velopment of the infect ion-heat. moisture, organic 
impurity of soil and water, aeration of soil, etc. 

3. Those which favored the fouling of the water, 
floods or droughts, according to cireumstances, varying 
level of subsoil water, construction of wells, tanks, and 
water supplies, their relation to cesspools, and surface 
pollutions. and social habits of the people by which such 
pollution was encouraged and carelessness as to drink­
ing foul water Induced. 

4. Those by which the infection was transmitted 
from place to place, especially movements of large 
masses of people, as in pilgrimages and wars, and the 
rapid distribution of cholera-infected people over large 
areas in some part or other of which a suitable nidus 
for fresh growth of the infection wonld be likely- to be 
found. 

Cholera was, no doubt, continnally being- exported 
from its home in India; but it only occasionally be­
came epidem ic in those places where it was an exotic, 
and when this happened we must look for an explana­
tion not merely to water carriagp, which was the mere 
mechanism of its spread, but to a coincidence of those 
varied and complex causes which assisted in the inten ­

sification of the disease. To some extent the produc­
tion of an epidemic was analogous to the opening of a 

.• word " lock. As all the letters m ust be placed in po ­

sition before the lock could be opened. so many factors 
must combine before an epidemic of cholera cou ld be 
caused. The conver�e of th is, however, was also true, 
and on this was founded our protection from cholera, 
for however little we might know with precision about 
some of the multiplex causes of a cholera epidemic. we 
did know that one essential cause. one letter to the 
lock. was the swallowing of the poison, and thus by a 
provision of pure water we were able to break up the 
combination by which alone an epidemic could be pro­
duced. -British Medical Journal . 

• • • • • 
Nitrate of Soda Freeze,'. 

Instead of ice and salt, nitrate of ammonia is used. 
For a SID/l.lI ice cream freezer. 7 pounds of the nitrate 

and . 3  q uarts of water. The freezer is then rotated. 
The cream or water is qu ickly frozen if the material is 
firl'lt .cooled down before applying the mtrate. The 
nitrate is recovered for reuse by evaporating the solu­
tion to dryness on the kitchen stove. 
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Charles Ehrlllann. 

The death of Charles Ehrmann at the age of seventy­
two. familiarly called Dr. Ehrmann by his photo­
graphic friends, occurred in this city on October 23. 
He was a man who took great interest in the art of 
photography, beginning its practice when first dis­
covered. He was educated as a pharmaceutical chem­
ist, taking a position as a prescription clerk in a Phila­
delphia drug store in the forties. There he met a Mr. 
McClees, who had opened a daguerreotype gallery, and 
was having trouble with his chemicals. He asked 
young Ehrmann if he knew anything about chemistry, 
he modestly replied in the affirmative and McClees en­
gaged him at once. Ehrmann then began to experi­
ment with the Whipple albumen process, which was 
very slow. He improved the method of coating the 
plates by mixing the citrate of iron and ammonia 
solution and albumen solutions together, and flowing 
over the plate as one solution. A daguerreotype from 
the person was made, then a negative from that by 
the albumen process, from which duplicate daugerreo­
types were printed. 

In 1852 he became acquainted with Mr. Ed. Thilg­
man, who had returned from Europe, having seen Mr. 
Archer, of Edinburgh, who was the first to introduce 
the collodion wet plate process. 

He met with poor success in experimenting with this 
proce!'s, until the patent of James C utting, of Boston, 
was issued providing a method of bromizing the collo­
dion, which made it practical. Operators who became 
proficient in it earned large wages. For a long time 
Dr . .  Ehrmann was the chief operator and chemist of 
Mr. William Kurtz, a leading photographer in this 
city, and took portraits by the electric light in a down 
town office on Broadway. The camera and person 
were placed on a rotating platform, which was slowly 
swung around during the interval of exposure, thus in­
ducing Vf:fy soft shadows. 

In 1881 he was taken on the editorial staff of the 
Photographic Times, of this city, as an assistant to J. 
Trail Taylor, and remained as one of the principal 
editors until his death. In 1886 he was appointed in­
structor in the school of photography established by 
the Chautauqua Universi ty, and won many friends by 
his genial nature and kindly manner. He took up the 
problems connected with emulsion photography and 
the modern gelatine plate in a practical, scientific, ex­
perimental manner, was deeply i nterested in the new 
developer�, particularly praising paraamidophenol. 

He was a very clear writer on the chemi�try of pho­
tograph y, industrious and thorough. He believed 
there was an immense future for photography, and 
lived to see marvelous advances. He will be �reatly 
missed, but his work will live to perpetuate his 
memory. 

. . . � .. 

C Olllplilllent Cor " Experilllental Science." 

Dr. Frank L. James, editor of National Druggist, in 
response to the reque!5t of a physician to outline a 
course of reading for one who desires to begin the 
study of medicine, says in the course of his remarks : 

In physics the best book to go into the hands of an 
intelligent beginner is " Experimental Science, " by 
George M. Hopkins, published by Munn & Co. , of the 
SCIENTIFIC AMERICAN. Mr. Hopkins has, in this work, 
made the study of physics almost as interesting and 
entertaining to a healthy boy or young man as base­
ball or cycling. He illustrates principles by experi­
ments, and these latter are made so simple, by careful 
descri ption and profuse and accurately drawn pictures, 
that �hey can be executed by any person with the least 
ingenuity. The work covers a wide field,  and will in­
troduce you to chemistry, mieroscopy, and other allied 
sciences. Even if you have studied ph ysics as taught 
in the high schools. you will find it a most admirable 
book, one that will be of great use to you in ad vanced 
studies. 

'I'orrefied Pulp. 

A new method of preparing and preserving potatoes 
to be fed to cattle or to be made the basis of dishes 
for the table has been devised by M. Aime Girard, of 
the Conservatoire des Arts et Metiers, Paris. The 
potatoes having been ground, the pulp is exposed to 
pressure for the exclusion of all the water that can be 
removed by mechanical means. The pulp is then 
sliced and heated in a furnace till it is entirely dried, at a 
tem perature high enough to give it a pleasant taste, 
without being so high as to convert the starch into 
dextrin. The substance thus prepar;ed is called by the 
inventor torrefied pulp, and is suitable for feeding to 
cattle. 

• • • • • 

PICTET finds that where powdered sulphide of lime 
-the material used in the so-called " luminous paint " 
-was placed in a tube, it glowed as usual in the dark 
after exposu�'e to the sun's rays, but when the tube 
was lowered into liquid nitrous oxide at -140° F. , the 
glow was q uenched. The phosphorescence did not 
reappear at once when the tube w a s  removed from the 
cold liquid, but it returned when the sulphide had be­
come heated again. 

� t itutifit �tutritJu. 
Artificial Marble. 

Messrs. Majewsky & Bayenbach have recently pat­
ented a process of manufa<l;uring artificial marble from 
gypsum. The method of treatment, according to Le 
Genie Civil, is as follows : 

The gypsum is first worked with the plane, saw, or 
lathe to the desired form and is then heated ' in a fur­
nace for from seven to nine. hours, in order to get rid of 
the water of crystallization. The dehydrated material 
is then immersed for a few minutes in a saturatad so­
lution of sulphite of potassium and afterward in a so­
lution of chrome alum, sulphate of iron, or SUlphate of 
zinc or magnesia, according to the color that it is de­
sired to obtain. At the end of about twenty-four 
hours it is removed from the bath and allowed to dry 
in the open air for one or t wo days. It is then ready 
to receive a polish. 

The object of the tre!Ltment with sulphite of potas­
sium is to facilitate the complete impregnation of the 
gypsum with the substances employed for producing 
the coloration, in the production of which it plays a 
direct important part. itself becoming oxidized at the 
expense of the coloring materials. It forms sulphate 
of potassa. At the same time it removes from the col­
oring solu tions the oxides of the metals to which the 
particular color of the finished product is due. 

During the course of drying the solutions with which 
the gypsum is permeated crystallize in the pores of 
the material, and, filling them, form a solid and im­
permeable mass. 

If the piece of gypsum is of considerable thickness, 
the complete impregnation of the mass is assured by 
forming longitUdinal apertures and sucking out the air 
while the material is immersed in the solutions. 

. , .  I .  

AlullllnulO not Suitable Cor Boats. 

The Navy Department has just completed a test of 
aluminum as a material for ship boats, with the object 
of determining its adaptability to naval uses, with re­
sults that demolish some of the elaborate claims made 
for the new metal. 

On account of its comparatively light weight, its 
utility on board ship would be almost inestimable if it 
were not for the fact that it has been now shown to be 
exceedingly susceptible to the corrosive action of salt 
water. 

Two sheets, one-sixteenth of an inch thick, were im­
mersed for three months at the Norfolk navy yard. 
One was of pure metal and the other slightly alloyed 
with nickel. The pure plate was thickly covered with 
large barnacles throughout its surface and was more or 
less pitted by the action of salt water. The alloyed 
plate was incrusted with smaller barnacles and was 
badly corroded, being perforated and eaten away over 
much of its exposed surface. This plate was as tinj uri­
ously affected as a combination of iron and copper 
would have been with the same exposure. 

The claim that barnacles would not adhere to the 
metal was not substantiated in the smallest degree. 

In the opinion of naval experts it will not be advis­
able to build aluminum boats if they are intended to 
remain any length of t ime in the water, though its use 
may be advantageous on account of the great gain in 
lightness for metal work exposed to salt water only oc­
casionally. The use of aluminum cannot be recom­
mended near salt water un der any circumstances. 

• • • • • 
Eyes and , Eyc Doctors. 

In no branch of surgical science has more progress­
been made of late years than in that which concerns 
itself with the eye. Within the memory of men now 
living persons with defective vision were divided into 
myops or short-sighted people and hypermetrops 
or long-sighted people, and for the former con­
cave spectacles were devised which threw the focus of 
visiol1 back, while for the latter convex spectacles 
brought the focus in front of the retina. It was as­
sumed that the only differences in these two forms of 
visual disturbance were differences o f ·  degree, and 
when the half-bHud person could by a violent effort 
read through the spectacles which the optician tender­
ed him he was suppol'ed to have got all the relief which 
science could furnish him. Science has now done for 
the eye what specialists' are trying to do for the nerves. 
It has diagnosed a variety of ailments which were un­
known to our fathers, and for these it is busily engag­
ed in de vising remedies. The human eye, when stud· 
ied under the microscope and in accordance with the 
laws of optics, is found to be one of the most imperfect 
organs in the body. There are few perfect eyes in the 
world. The refracting surfaces are constantly curved 
so as to blur the image, and to produce what doctors 
call astigmatism. There are frequently opacities in 
the transparent media, which cast a shadow on the 
retina and distort the vision. Sometimes the retina 
acts like a lens and disperses the various pencils which 
constitute white light. These and other defects can 
be detected by the modern oculist. and treated by the 
knife or counteracted by suitable glasses. But it is 
plain that this is work for which the skill of the oculist 
is required and which cannot be intrusted to an opti­
cian, however well uailJed he may be. A learned Ger-

(NOVEMBER 1 0, 1894. 
man named Helmholtz some years ago invented an in­
strument called the ophthalmoscope. With this instru­
ment the structure of the eye can be determined at 
leisure and its departures from the normal detected. 
The oculist then goes to work and devises a pair of 
glasses with just the curves required to correct the 
defects of the eye ; these glasses, described in mathe­
matical symbols, are handed to the patient as a pre­
scription to be filled by a competent optician. There 
are in European and Eastern cities opticians who do 
nothing but fill such prescriptions. They work over 
glasses as Alvan Clark w orks over telescope lenses ; 
the curves must be mathematically true or the glasses 
will not fulfill their purpose. But when the mechanic 
knows his business, and the work is done according to 
the prescription, the defects of the eye are cured.-San 
1!'rancisco Call. 

• l e I • 

We.tern Union Annual Report. 

The annual report of the Western Union Telegraph 
Company for the year ending June 30, 1 894, shows 
that a!' compared with 1893 there was a decrease in the 
revenues of $3, 125, 787. There was a reduction in the 
expenses of $1. 422, 235, leaving the net profits lower by 
$1, 703,733 than in the previous year. The company 
constructed during the year over 1,300 miles of new 
pole line and nearly 22,000 miles of new wire, but lines 
taken down reduced the net increase of pole line to 367 
miles ; while the net increase of wire was reduced to 
21, 591 miles. More than half of this is copper ; the 
cost for these additions to the property amounting to 
$557, 021. 64. 

The average toll per message was 30'5 cents, and the 
average cost per message 23 '3 cents. The higher cost 
per message is due to the general depression of busi­
ness and the impracticability of reducing expenses at 
the many smaller offices beyond a standard that would 
provide for the proper handling of the messages. The 
largest amount expended during the year was for 
wages. It was found possible to so arrange the hours 
of duty of the employes of the company at the larger 
offices as to give each one a fair share of the reduced 
work at command without materially reducing the 
number employed. Since the expiration of the fiscal 
year the system of the American Rapid Telegraph 
Company, which comprised 2, 6M miles of poles and 
20,370 miles of wire, extending east to Boston, south to 
Washington and west to Chicago, has been purchased 
for $550. 000 in Western Union stock at par. The com­
pany has also purchased since the close of the fiscal 
year 10,000 miles of copper wire, which will be erected 
before January 1 on important trunk routes. A five 
per cent dividend was declared. 

The Last oC tile Buff'aloe •• 
Hunters know that buffaloes will never unless forced 

cross the iron of a railroad track, and t.his fact figured 
largely in the unfortunate work of exterminat.ion 
which these animals have suffered since the Western 
plains have been spanned by railroads. 

The greatest blow dealt the bison herds "Of the 
Northwest was the completion of the Northern Pacific 
track west from Bismarck to the Rocky Mountains. 
The road practically divided the herds, and those to 
the south were soon swallowed up in the general 
slaught.er waged by Indians, pot, hide and tongue 
hunters, foreign sportsmen and others who were out 
to kill anything they saw on sight. 

This was during the winter of 1 882-83. The buffaloes 
to the north were in many scattered band!', but there 
was one great herd of not less than 75, 000 head , which 
had found a temporary refuge in the triangle formed 
by the Musselshell, Missouri and Yellowstone rivers in 
Montana, and as yet they had not been " smelled out " 
by either red or white hunters. But they were as 
surely doomed_ as though already kiiled, for the rail­
road iron cut them off from the southern range, and 
the Indians of the Canadian northwest, as well as 
those of our country, barred their retreat into the far 
North, and so they were hemmed in between the two, 
with no possibility of eseape in either direction. This 
last herd was completely wiped out of existence in less 
than four months, and before the close of the year 
there were but a few singles and pairs left as fugitives 
in that vast country where but a year or two before 
they could have been counted almost by the hundreds 
of thousands. At the end of that season 800,000 buffalo 
hides were shipped east from Glendive, on the Yellow­
stone River. 

... . .  � .. 

Increasing Dellland Cor Otto Gas Euglne •• 
Contracts have j ust been given out for the erection 

of several large additional buildings to extend the fa­
cilities of the Otto gas engine works in Philadelphia. 
The company are now also building marine engines in 
sizes from 2 to 250 horse power, plans of  which have 
been received from the Otto works in Germany, which 
have a capacjty of from 2, 500 to 3,000 engines per year. 
The latter type of machines will also be adapted to the 
use of running dynamos for electric lighting direct 
lrom the engine. 
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®orresponi'lence. four-fifths of its weight. TWs beef powder can be 

taken in various ways-with hot water or soup, with 
mashed potatoes, with bread and butter in a sand wich, 

The Hu t-buil d i n g  Cicada. or with a little pepsin in a starch wafer. The writer 
To the Editor of the SCIENTIFIC AMERICAN. has given this homemade beef powder with such ex" 

I was much interested in the article which you pub- cellent effect in several cases where there was much 
lished in your issue of October 13 on the " Hut· build- diffiCulty with food that he thinks others may find it 
ing of the Seventeen Year Cicada, " by Mr. Lander. I useful. 
think he is on the right track to a solution of the pro- Beef powder, carefully prepared according to the 
blem by agitating the matter, but I can hardly agree directions above given, has an agreeable flavor, and 
with him in his  explanation. admits of being used like potted meat by persons of 

According to my experience, he is quite right in not delicate or fanciful appetite. By regulating the heat 
regarding the seventeen year cicada as a migrating in- applied in making the powder, the albuminous con­
sect ; but it seems to me that the lack of this trait will stituents need not be coagulated, out merely dried, 
not and, in fact, has not prevented it from spreading and the digestibility of the powder would then be in­
over a large extent of country. It must have had some creased ; in any case, the finely divided condition 
means, or may be man y means, of being transported would facilitate digestion. A very good beef tea 
from one place to another. Whether the transporta- may be made from the powder by infusing it in 
tion is intended or purEly accidental I cannot say. It moderately hot water. For the preservation of the 
seems to me that there are many ways that the insect powder it would be necessary to keep it from contact 
can be spread over the country, the extent of the dis- with atmospheric air and to avoid the access of mites 
persion depending only on time. In support of this or similar deteriorating in fluences. 
view I will state the following instance : • • • , • 

On Decoration Day I took a long drive about the Natural HI .. to ry Note ... 

country in which my home is situated. I drove about Fountain Trees.-Mr. Duchartre recen tly made 
30 miles through all sorts of country; in some places known to the French Academy of Sciences the results 
the seventeen year cicada was plentiful, in others of an experiment made by Mr. Maxime Lecompte in 
scarce, and in many places was not to be seen at all. Congo upon a tree of the genus Musenga. Upon mak­
During the course of the drive I stopped on top of the ing incisions in the trunk of it and placing a pail at the 
Watchung Hill", at a point about 400 feet above the foot of the tree more than ten q u arts of pure water 
sea level and perfectly dry ; that is, it was not swamp ' were collected in: th irteen hours. The gorillas, it seems, 
land. As I was putting blankets on the horses I are in the habit of tSlaking their thirst at these hidden 
noticed a seventeen year cicada on the back of one of fountains, and regulate the flow of the liquid at will by 
them. I pick Ad it off and observed that it was a female pulling off different sized branches. 
and then let it go. I thought nothing more about it Many years ago, Dr. Wallich found in the province 
until I read Mr. Lander's art.icle, then the thought of Martaban, Africa, a plant belonging to the same 
came to me that if that female had been a hut-builder natural order, whose soft and porous wood discharged, 
from some lowland, then, according to Prof. Riley's when wounded, a very large quantity of a ;:lure and 
theory, there would be mud h uts on top of that hill for tasteless fluid, which was quite wholesome and was 
the next few generations any way. How long it would used as a beverage by th e natives. This plant was 
take the trait to die out I am not able to say. named by Dr. Wallich the water vinA, an d has been 

We have stol"ies of their getting on railroad trains. placed in the genus Phytocrene, wh ich sigoifies " plant 
In this way t,hey could be carried quite a distance be- fountain . "  
fore the train would b e  clear o f  them. S o  i t  seems t o  These plants form a remarkable exception t o  the 
me that the h ut-builders could very easily be carried usual character of  the order, which embraces species 
from low to high land in one way or another. that produce a milky j uice, such, for example, as the 

I do not think it possible for the earth to become in celebrated cow tree, or Palo de Vaca of South America, 
a few weeks so warm from thA solar heat rays that any which yields a copious supply of a rich and wholesome 
creature living in the earth would be forced to come to milk, as good as that of the cow, and used for the same 
the surface; which action I think would only make the purposes. 
matter wortSe, by reason of its getting into much The Exploits of Diving Birds.-Engineers have often 
warmer strata. In the case of the hut-building pupre, announced that submarine vessels would some day ac­
it seems to me that they could do nothing worse than quire a speed much greatAr than that of ordinary 
to build such a hut. It would be out of the frying pan ships. The diving birds furnish us with a powerful 
a�d into the fire, as the old s�ying goes. Dr. South- , argument in support of this opinion, for they mOVfl 
WICk gave me some huts WhICh he collected at New with surprising rapidity under water. The penguin, 
Baltimore, N. Y. , they were hard and dry, having the for example, can neither fly nor walk, but hops along 
appearance of sun dried clay. Surely the pupa would as if its legs were tied together. Nor does it swim, for it 
find it much warmer in such a position than it would literal l y flies under water. When, at the Zoological Gar­
below the surface. den of London, the keeper brings food to these birds, 

The h ut receives the heat rays on all sides. It would a sudden transformation is witnessed. The bird, which 
also receive a great deal of heat by radiation from sur- is heavy and awkward, suddenly becomes a superb and 
rounding ground. rapid creature, covered with globules of silver formed 

I offer as an explanation of  this matter, that the by the air imprisoned in its plumage, and flying in the 
pupre build these huts to receive h eat instead of avoid- depths of the placid water with a rapidity of evolution 
i og it, and that this habit has been developed by those that is unknown in aerial flight. The motion of its 
who happened to emerge in wet places where the earth wings is identical with that of ordinary flight, and its 
could not become as warm as in dry places. feet, extended in a line with its body, serve neither as 

That these h ut-building insects have been \ll various motors nor as rudders. Steering is effected through 
ways transported to high ground, and have not yet the acceleration of the motion of one of the wings at 
lost the hut-building trait-this I believe is practically the expense of the other. The fish thus chased is cap­
Prof. Riley's explanation of the matter. tured and swallowed without any retardation of the 

STEPHEN A. KROM. speed of the bird being visible. The cormorant, on the 
Plainfield, N. J. , October 24, 1894. contrary, swims with h is feet, which act like the pad­

dle boards of the wheel of a steamboat. Yet the con-
Homemade Beee PoU'der. ditions of the submarine medium are so exceptionally 

Dr. William R. Huggard (Davos Platz, Switzerland) favorable that the speed obtained therein by the cor­
writes in the British Medical Journal of June 9, 1894 :  morant is three or four times greater than that which 
Some of the beef powders in the market smell and it makes upon the surface. 
taste of the chemist's shop, and are not readily taken Intercellular Communication . in .Lichens. -Mr. G. 
by an invalid whose palate requires to be coaxed. A Poirault has found in the thallus and apothecia of 
happy idea struck the writer several months ago that lichens indications of very minu�e channels in the cell 
beef po wder might without difficulty be prepared fresh walls, permitting of the intercomm unication of the 
and on a small scale by any ordinary cook. The ex- cell contents, the protoplasm communicating through 
periment was made, and the result was satisfactory the perforations in the membrane. Fresh material is 
beyond expectation. Beef powder made at home is not necessary for the examination, and previous fixa­
appetizing, has a delicate aroma and flavor, and can tion of the protoplasm is not required, as in the case of 
be taken with pleasure by in valids who turn with aver- the phanerogams. In U snea barbata communication is 
sion from ordinary food. If a little pepsin be taken at said to exist between distant elements, as well as be­
the same time, it is digested even when the ordinary tween adjoining cells. Other species in which sim ilar 
peptonized foods are not retained. The mode of pre- phenomena have been observed are CIadonia rangi­
paration is simple. Lean beef is cut into small pieces ; ferina, Peltigera canina, and Calicium chrysocepha­
these are put into boiling fat, dripping, or butter for a lum. It is proposed to illustrate these peculiarities of 
couple of minutes until the surface is browned. They structure in a subsequent note. 
are then removed from the fat and placed on a straill - C lassification of Plant Tissues.-Recent attempts to 
er for a few moments. Afterward thAY are placed in found an internal morphology of plants have given a 
a mincing machine. The resulting mince is placed in new life to the study of botany. 
a slow oven and dried. The drying process may take The recent progress in this direction is mainly d ue 
from five to twenty-four hours, or even longer, aceord- to Van Tieghem, th e French botanist, the characteris 

. ing to the heat employed. When thoroughly dried, tic feature of whose anatomical teaching is the recog'­
the meat is quite crisp, and can be ground in a coffee nition of the central cylinder or " btele, " as a definite 
mill that has not been used for any other purpose. In region comparable to eortex and epiderm is. In the 
the drying process the meat loses a trifle more than I root the central cylinder is perfectly well defined, in-

cluding within it the ring of alternating bundles of 
wood and bast, accompanied by a certain amount of 
parenchyma (conjunctive tissue), the outer layer of 
which constitutes the pericycle, or limiting layer of the 
stelA. The cortex, the inner layer of which is the en­
dodermis, surrounds the stele, and outside the cortex 
is the piliferous layer or epidermis. 

The same three regions-central cylinder, cortex, 
and epidermis-exist in the stem. The stele is made up 
of  the vascular b und les and conj unctive tissue, the lat­
ter constituting the pith, primary medullary rays, and 
pericycle. The last named is often less obvious than 
in the root, but is characterized by the same power of 
forming new tissues and organs. At every node the 
continuity of the main stele is interrupted, and its 
limits may be difficult to recognize, but it is none the 
less a distinct region in the stem because it possesses 
prolongations into the leaves. Where the vascular 
bundles bend out from the stem into the leaf. they are 
accompanied by conjunctive tissue, and the name 
" meristele " is applied by V nn Tieghem to such a bun­
dle or group of bundles entering a leaf, with thei r en­
veloping conjunctive tissue. Thus the stele tissue of 
the whole plant is seen to be continuous through all 
its organs-root, stem, and leaf. 

In the typical stems of phanerogams there is a single 
central cylinder in direct continuation with that of the 
main root. This " monostelic " condition is constant 
in the embryonic stem of all vascular plants. But in 
many vascular cryptogams and in the genera Gunnera 
and Primula, section Auricula, the cylinder divides up 
above the hypocotyl or first stage of the stem, a num­
ber of equivalent stele8 thus resulting. In most ferns, 
and in many selaginellas, this " polystely " occurs. 

" Astely," or " schizostely," is a departure from typi­
cal structure characterized by the stele complete ly  
breaking up into the  individ ual bundles, each SUI'­
rounded by its own " peridesm " (the conj unctive ti��me 
at the periphery of an y portion of a subdivided stele, 
as distinguished from the pericycle which surrounds 
an entire stele) and endoderm is. Typical examples oc­
cur in Equisetum lirnosum and other species, in Nym­
phrea and aquatic species of Ranunculus, etc. 

Change of Color in the Hare.-From a study of 
seventy-fi ve specimens of the northE'Tll hare or white 
rabbit (Lepus american us, Erxl.), collected for the pur­
pose of investigating the spring and autumn change of 
color, Mr. J. A. Allen reaches the following con­
clusions : 

1. The change of color, both in autumn and in the 
spring, is d ue to change of pelage, and not to a change 
in thE' h air itself. 

2. The change is gradual, occupying many weeks. 
3. The method of change, al> regards the parts first 

affected, is the reverSA in spring in the order charac­
terizing the autumnal change. 

4. In the early part of spring, after the white over­
hair has been shed, the pelage consists of the heavy 
coat of soft winter underfur. This gradually disap­
pears as the summer coat thickens. 

5. In spri ng the moult occurs quite as early and pro­
ceeds j ust as rapidly in the females as in the males, 
and the moult is practicall y completed before the 
young are born. . These conclusions differ widely from views hitherto 
entertained by both scientific and non scientific 
writers. 

• • • • • 
Foothold on Pavement ... 

Some little time ago offiCErs of metropolitan pol ice 
were deputed to make certain observations concerning 
road traffic generally during the discharge of their 
daily duty in the busiest thoroughfares. These obser­
vations extended over fifty days of twelve hours each 
day, namely, from 8 A. M. to 8 Po M. ,  and granite, 
asphalt, and wood pavement were considered. In one 
day of t welve hours no fewer than 12, 366 horses and 
vehicles passed along Cheapside, and 5, 350 along Can­
non Street. D uring the fifty days upon which obser­
vations were taken, 542 accidents took place on wood 
pavement, 719 on granite, and 1,066 on asphalt. From 
these figures it was estimated by an expert that a horse 
could travel 330 miles on wood pavemen t during the 
fifty days without meeting with an accident, 191 on 
granite, and 132 on asphalt ; therefore the great 
superiority of wood pa vement over all others-at least, 
where horses a re concerned-is at once apparent. 
Altogether, 1 ,054 falls were recorded, and an anal ysis of 
this number (London says) affords some curious infor­
mation. On asphalt, 247 partial and 190 complete 
falls took place ; on wood 326-only 39 complete falls. 
Roughly, for every fall on wood pavement four took 
place on granite and asphalt. 

. 4  • . •  
A n  Atom of Electricity. 

According to a recent determination of Professor 
Richarz, the smallest possible quantity of electricity, 
which may be termed an atom of electricity, is such 
that 430 m ultiplied by a million th ree times, that i�. 
by th� C ll be of a million, will give the num ber of these 
atom!'! contained in a coulomb. That such a thing as 
an atom of electricity exists is the opinion of no less 
an authority than Professor Von Helmholtz. 
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STREET PIANO INDUSTRY. proper widths, ranging from � inch to %. of an inch. 
Th e handle or street piano was first manufactured The felting is white in color, and runs from Va inch to 

in Torino, Italy. They are used principally by � inch in thickness. After drying, the felt hammers 
Italians, who push them around the streets in two- are covered with a strip of thin leather. The hammers 
wheeled carts or wagonettes, stopping from house to I are connected to the keys by means·of a straight piece 
house, grinding out the popular airs of the day. A of iron wire, which is screwed down into the top about 
great many are now in use as parlor instl'uments. The % of an inch. These keys aTe made of maple and are 
construction of the soundboard of these pianos is simi- also sawed off a prepared strip into the proper width. 
lar to th ose used in our upright pianos, the frame- They are about � inch in width and about 6 inches in 
work in the street instrument being made of wood in- length . The key frame is also made of maple, a nnm· 

stead of iron. The frame over which the sonndboard ber of slots being sawed into the strip % inch in width 

and strings are placed is made of strips of thoroughly and about % inch apart. . The lower ends of the keys 

seasoned pine. These strips are about 2% inches in are then put into the slots. A wire running through 
width . about 5 inche� in thickness, and placed about the center of the end of the frame pastles through the 
6 inches apart, blocks of the same material being bolt­
ed and glued between them at the ends and through 
the center. The strips containing the tuning and 
hitch pins, which are bolted at the top and bottom of 

p v r T I N G  . . 

the frame, are made of maple, about 1% inches in thick­
ness. The sound board , which is made of strips of � 
inch sprace, is placed snugly between t.he tuning and 
hitching strips. The frames range in size from SO by 
44 to 42 by 54, inch es. The tuning pins are made of 
steel, about 2 inches in length and about 7.( inch in 
diam et, r, the bottom end being tbreaded. Slanting 
holes are bored into the pin boards, their diameters 
being a little less than the pins. The ends of the pins 
are then inserted into the holes, the hitching pins be­
ing driven and the tuning pins screwed in by means of 
a key fitting over the sq uare top. The strings are 
made of the best "teel wire of seven different sizes, 
ranging from No. 13 to 19. Th ey are a,rranged over 
the sound board containing the bridge in sets of from 
three to five strings each. The tnner first m8.king a 
loop. in the end of a string and placing it over the 
h itch pin ,  the oth er end is passed th rough the hole or 
eye in the tuning pin, the operator t wisting it around 
by means of the key until it is drawn taut. Each set 

of strings is lettered A. B, C, etc. , each string of each 
set being tuned up to the same pitch , according to the 
note wanted. There are from 40 to 48 sets of these 
strings in each piano, Which contains from four to five 
octaves . The hammers are made of maple and English 
felting. _ 

. 

Th e felting, which costs about $5 pel' pound . is first 
glued to a prepareq maple strip and sa-wed off into the 

.""fi\fflrm nJ/i,II II , 
" ,, ' L I.. $ .  

THE STREET PIANO INDUSTRY. 
center of each key, holding them in place. Connected 
to each key is a brass wire spring, one end being at· 
tached to a key and the other to the key frame. 

When the stroke of the hammer is made this spring 

draws the hammer back i nstantly, causing the strings 
to give a ful l round tone. If the hammer remained 
against the string after th e stroke, the tones would be 
dea�. The barrel or cylinder containing the pins runs 
from 28 to 36 inches in length and 14� inches in diame· 
tel' and is made of whitewood about 1 inch in thick­
ness. The barrel revolves on a movable table -or plat· 
form which can be removed from the case by means of 
a circular door in the side of the piano. The placing 
of the pins on the barrel causes the hammers to strike 

[NOVEMBER 1 0, 1 894. 
the strings. 'l'hese pins are of three sizes. The large 
or square pins repreeenting whole notes, the circular 
medium size, the haIf notes and the small ones the 
trills. When the cylinder revolves, these pins strike or 
come in contact with a pin connected to the bottom 
of each key. A� the pin on the cylinder moves for· 
ward it pushes the key pin backward, which in turn 
draws the hammer forward. As soon as the key pin 
escapes from the cylind er pin the hammer flies back 
and strikes the $trings . The space between the ·pins 
and their height above the surface of the barrel dis­
tinguishes the whole and f notes from the haIf notes. 
These pins project from the surface of the barrel 
from Va inch to M inch. The half notes, which are 
the medium sized pins, project up about half the 
height of the whole notes. The trills are made 
with the small pins, they being placed one after 
the other as close as possible. In striking. the 

hammers are drawn back from � of an inch to 2 

jnches. The tune is formed on the barrel in the fol­
lowing manner. The barrel is first covered with a 
clean piece of wrapping paper and placed in position 
in the case. A line is then drawn across the top where 
the tune is to begin. If the piece begins with the 
note A or B or C, etc. ,  the key above with the pro­
jecting pin. that strikes th e  string marked A or B or C, 
etc. , is drawn down so that the pin punctures the 
paper. This operation is repeated until the tu nes, 
whicD o.re ten in n umber, are punctured on the paper. 
The barrel is then withdrawn and is ready for the 

� . 
KE Y 

• 

pins. These pins are about % of an inch long and made 
of steel . They are forced into the surface' of the bar­

rel by hand, the operator putting the pins into the 
slotted jaws of a pair of pincers and pressing them 
down and into the paper and wood, where it  is punc­
tured. For ten tunes it takes about 6 pounds of these 
steel pins, amounting in numbers to about 16. 800, the 
operation taking from 3 to 6 da>,"s. The barrel is 
shifted from one tune to another by means of a small 
wheel, the surface of the side nearest the barrel being 
raised at different elevations. The wheel is operated 
by turning a knob or button on the outside of the 
case. A small pin projecting out of the end of the . 
shaft bears against the small wheel, which when 
turned causes the barrel to shift its position. The 
barrel when turned revolves at the rate of 1 revolution · 
per m inute, each revol ution making one tune. It 
takes fOl l r  skilled men about three weeks to make one 
of these pianos. They cost from $160 to $180 and are 
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guaranteed for two years. New tunes are put o n  the 
barrels at a cost of $5 each. The cases are made of 
bircb highly polished. Tbe piano wben finished 
weigbs about 300 pounds. The sketches were ta.ken 
from the manufactory of Giovanni Mina, New York 
City. 

Food for Fever PatieD ts. 

Dr. Peabody, in tbe Medical Record, expresses his 
belief that, in all kinds of illness, and especially in 
fevers, attention should be paid to the appetite and 
desire of the patient, and that, if a patient is really 
hungry, solid food, of a properly selected kind and in 
judicious quantities, will rarely disagree witb him.  
Dr. Peabodv believes there is  less danger of  doing 
harm to an �lcerated ileum in typboid fever by giving 
finely divided egg, beef or cbop than by giving milk, 
and habitually gives bis typboid patients who are 
bungry such food. He believes that it is a m istake to  
withhold solid food merely because a patient has 
fever, and tbat it is incorrect to regard milk as a fluid 
food, as is  commonly tbe case, the simple fact being 
that milk will always remain the most serviceable gen­
eral food in disease, but where it fails to nourish the 
patient, or wbere it is not well borne, or for any reason 
cannot be taken, it is to be considered that efficient 
adjuncts and substitutes are within reach. 

• .  e . •  
A MUSSUCK RACE. 

At the Calcutta swimming bath ladies attend in 
large numbers to witness the annual sports and races. 
Among all the exhibitions of swimming, racing, and 
diving, nono produce merriment like tbe mussuck race, 
whicb has to be swum in full costume, with boots and 
tall hats, any competitor being counted out who ar­
rives at the goal-one hundred feet from the starting 
point-with head uncovered. A mussuck is a tanned 
goat skin, which, wben used by water carriers, has al l  
t h e  openings sewed u p  except a t  t h e  neck, and is in 
use throughout all those parts of India wbere. Britisb 
civilization bas not laid on pi pes. For the race tbey 
are inflated with air, the neck of tbe opening closed, 
and the racers have to bestride them and make tbeir 
way by paddling along the batb. Our illustrations 
(w bich are from sketcbes by Mr. Frank Scallan, of Cal­
cutta) sbow bow those wbo burry get underneath, while 
the wary- one who goes slowly preserves bis equilibrium 
till the end. -From tbe Graphic, London. 

THE START. 

'!HE RACE. 

J , itutift, �mtri,au. 
A LOCKING STOP COCK FOR TRAIN PIPES. 

To prevent the interference by unauthorized persons 
with the operation of air brake systems, a locking me­
chanism for the stop cocks of train pipes has been in­
vented by Mr. John 'r. Eldridge, of Murfreesboro, 
N. C., and is illustrated herewith. The stop cock cas­
ing has in its lower portion a segmontal recess at whose 
ends are shoulders or lugs, and the stem of the valve 
has on its upper side a lug which works in the recess, 

"'\.\"�' , 
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ment, the internal transverse slots or grooves of the 
rings will register with t:he studs on the lower side of 
the handle, and tbe locking sleeve will then be free to 
be moved and rotated. 

' .. he Trouble Nev' York Builders Have. 

A prominent builder tells one of our city contempo­
raries that building in New York is at the present time 
ql]ite a game of chance. After the contracts are all 
made, the cellar blasted out and the foundations laid, 
it would appear to be an easy matter to go ahead to 
completion. 

" On the contrary," said he, " your troubles are 
likely to just begin. There are the stone workers, the 
brick contractors, the terra cotta man, the plasterers, 
the trimmers, etc. I've got SOIlle hom,es not done yet 
which were to have been completed by the first of 
September. My money is i.n vested in all expensive piece 
of ground, and the houses will not be ready to catch 
the fall renter and buyer. Even when completed now 
they will probably remain vacant till next May. The 
stonework was delayed, in the first place, by trouble 
between a contractor and his men. Then the brick 
contractor commenced delivering the wrong kind of 

ELDRIDGE'S LOCKING STOP COCK FOR TRAIN PIPES. brick. When tbat dispute was settled in my favor 
and the brickwork begun, we were a full month be­

engaging one sboulder wben tbe cock is open and tbe hind. The terra cotta came from the West and the 
other sboulder when the cock is closed. On the lower bricklayers h ad scarcely got to it before we found cer­
side of the h andle, near its inner end, are longitudinaliy tain pieces missing and h ad to send out to Ohio or 
aligned studs, and a locking sleeve turns and has Indiana for them. Then everything appeared to be 
longitUdinal movement on the handle, being held from going on satisfactorily and we thought of catching up 
�, removal by a stop at tbe outer end. The sleeve bas the lost time. But as soon as the first coat of plaster 
a longitudinal internal groove, permitting it to pass was on, a strike among plasterers broke out. We had 
the studs, and is cut away on opposite sides to form nothing to do with it, but all our men went. out j ust 
an open chamber within which are permlitation rings the same. Tbis tbrew out the trimmers. By the time 
having internal annular and intersecting transverse the d ifficulty bad been settled with the plasterers we 
grooves which operate in ('onneetion with tbe studs, were threatened by a similar row among the trimmers 
as shown in Fig. 2. The inner end of the sleeve also and joiners. I don't know h ow it is going to come 
bas on opposite sides notehes whicb alternately en- out. The building trades of this city are united, and 
gage tbe outer edge of tbe lug on tbe valve stem when no builder is really �afe until be is completely out of 
tbe sleeve is moved inward to be locked, there being I tbe woods. Tbese sympatbetic strikes have so many 
besides an inner extension or arm of tbe sleeve which ramifications you never know where you are. There 
engages one of the shoulders of the valve casing, as are bundreds and thousand" of dollars tied up in un · 
sbown in Fig. 1, when the cock is to be locked in open completed work in this city-yes, and otber hundreds 
position, the arm engaging th� otber shoulder when of thousands tbat would go into labor if tbere were any 
the cock is locked in closed position. When tbe outer certainty about it.  Wberever wEl lose money by this 
sides of the perm utation rings are turned to bring the labor also loses. for it makes huilding cost more and 
figures wWch form the " combination " into align- makes capital timid of investment." 

THE PLUNGE. 

.A MUSSUCK RACE, CALCUTTA. THE WINNER • 
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Mr. Edison's Klnetoseope In London, I drives, or even short journeys by rail, will reveal a most excellently, and that everything was served to 

The latest, and not the least remarkable, of Mr . . new heaven and a new earth to one fatigued and worn perfection. The sick person who was anxious about 
Edison's inventions is the kinetoscope, of which a I by sorrow. Music, when it can be borne, has a sooth- these points will rejoice at yonr words." 
private demonstration was given recently at 70 Oxford : ing power beyond words. Books, too, have their place, - • •  , .. 
Street. The London Times says : This instrument is those gentle companions without speech whose calm Why Leave. Fall. 

to the' eye what Edison's phonograph is to the ear, in society helps annihilate time and space, and who Why leaves fall is 'thus explained in a recent nnmber 
that it reproduces living movements of the most com- always receive us with the same kindness. The of the Gardeners' Magazine : 
plex and rapid character. To clearly nnderstand the familiar faces of newspapers and journals bring a stray As Kerner remarks, in stating his views on the ques­
effect it is necessary to explain the cause, but to ap- comfort that even the tenderest heart is powerless to tion, it appears strange that the fall of the leaf should 
preciate t.he result the working of the invention must bestow. The care and companionship of children is be sometimes connected with the approach of cold, 
be witnessed. The moving and, apparently, living another source of strength . Children are not watch- and sometimes with hot weather ; but it is very con­
figures in the kinetoscope are produced in the following I ing to see how the affiicted are bearing up under sorrow, clusively shown that this is the case. Heat and cold 
manner : Mr. Edison has a stage upon which the per- nor are they waiting for some expression of sentiment are- only indirect causes, the primary cause being the 
formances he reproduces are enacted. These perform- or the overthrow of "elf-control. A child is al ways the danger threatened to the plant by thf> continuance of 
ances are recorded by taking a series of 43 photo- best comforter, uttering no word of sympathy, yet transpiration ; and it is contended that the throwing 
graphs in rapid succession, the time occupied in taking ronsing interest in life because its nature is sweetness off of the transpiring surface and the temporary stop­
them being one second only. Thus every progressive and light. page of the sap current furnish one of the belSt protec­
phase of every single action is secured, and the photo- Grief cannot be ignorE:'d, neither can it be cheered tive measures in plants surrounded by air against ex· 
graphs are successively reprod uced on a film of celln- up. It must be accepted, and allowed to wear itself cessive transpiration. Again, in autumn the absorb­
loid of the length req uired for recording a given scene. away. Readjustment comes slowly. Sorrow, grief, ing activity of the roots is so reduced by the low tem­
When this film is passed before the eye at the same and all great misfortunes should be regarded as con- perature of the soil that the water which is lost by 
rate of speed as that at which the photographs were d itions similar to acute infectious diseases, which they transpiration is no longer replaced. Frost hastens the 
taken , the photographically disjointed parts of a given resemble in result ; and later, as convalescence from fall of the leaf, but it was partially accomplished before 
action are united in one complete whole. Thus sup- such diseases. Seclusion, rest, sleep, appropriate food, frost set in ; and where the leaves still cling to the 
posing a person to be photographed taking off his fresh ail', sunshine, interests that tax neither mind nor branches preparations are already made for their de­
coat-as is done in one case-the snccessive views re- bod'y, these are requirements in this class of illness. tachment. Kerner is careful to point out that it must 
presenting the phase of action at every forty-third The care of the condition following depressing emotion not be assumed that the plants foresee the approach 
part of a second are joined up, and the complete calls for the same treatment in greater or less degree. - of either the dry season or the winter, and he explains 
operation of taking off the coat is presented to the eye Medical Record. the phenomenon on the assumption th at in a climate 
as it would appear in reality. In other words, the • •• • which renders a long cessation of transpiration necE'S-
kinetoscope is a perfect reproduction of living action AN IMPROVEMENT IN HARNESS. sary those plants flourish best whose natural charac-
without sound. The illustration represents a harness with which teristic is to follow a period of energetic working by a 

The apparatus in which the reproduction takes a horse may be readily hitched to the shafts or in- season of rest. Plants differ materially in the time 
place is a cabinet about 4 ft. high, 2 ft. widE'. and 1 ft. stantly detached therefrom in  case of a runaway. of their shedding their leaves, trees growing on moun-
9 in. deep. It contai ns the celluloid film band. the It forms the Fubject of a patent issued to Mr. Ricardo tains losing their foliage several weeks in advance of 

apparatus for reconstructing the disjointed views, and Ortega, of Ciudad Porfirio Diaz, Coahuila, Mexico. those in the plains, although much later in coming 
a smal l  electric motor for driving the apparatus. The On tllll jockey plate, on opposite sides of the saddle, into leaf. Primarily, the stripping of the leaves de-
chief detail of the mechanism is a flat metal ring hav- pends upon the drying up of the sou rces from which 
ing a slot in it, which makes about 2,000 revolutions they obtained their water, and the detachment is 
per minute. The film passes rapidly over the ring, be- brought about by the formation of  a special layer of 
neath which is a l ight. The spectator looks through a cells known as the layer of separa.tion. This consists 
lens on to the film, and every action recorded on it of a parenchymatous tissue, and the wal ls  are so con-
passes under his view. Ten machines were shown, in structed that they are easily separated by mechanical 
which the most rapid and complex a�tioni!' were faith- or chE:'mical agents. As soon as restriction of trans-
fully reproduced. One scene represents a blacksmith's piration commences, thin-walled cells are formed in  
shop in  full operation, with three men hammering iron the lower part of the leaf or leaflet, and form a zone. 
on an anvil, and who stop in their work to take a drink. When the laYE:'r has attained its proper thickness its 
Each drinks in turn and passes the pot of beer to the cells separate from each other, the so-called middle 
other. The smoke from the forge is seen to rise most lamella of th e cell wall is dissolved by organic acids, 
perfectly. In another view a Spanish dancer is shown and continuity between the cells of the layer of sepa-
going through her graceful evolutions, as is also Anna ration destroyed, with the rE:'sult that the most trifling 
Belli in her serpentine dance. There is li kewise a wres- cause' will effect It fracture and bring the leaf to the 
tling scene and a cock fight, in which feathers are seen ground. 
to fly in aU directions. All the features of an original - • • •  • 
stage production are given, of course on a small scale, Sunken V essels Raised by Air Hagll. 
but possi bly only for the present on a small scale, for An improved method of raising vessel s, in which 
Mr. Edison promises to add the phonograph to the air bags are employed, h as been invented by Grallt 
kinetoscope and to reprod uce plays. Then by am pli- Brothers, of New York and Tacoma. The bags are 
iying the ph onograph and throwing the pictures on a attached to the vessel and air pumped into the bags, 
screen, making them life size, he will give the world a the invention being such that the air pressure never 
startling reproduction of human life. exceeds the water pressure; hence no bursting of the 

------......... 0 .. ORTEGA'S HARNESS. bags can take place. When a sufficient number of 
'.l'he H ygie ne 01 So rroW'. bags are attached to the vessel and the air pressure 

In a recent issue of a New York newspaper an article is secured a separate bar, as shown in Fig. 1, hav ing admitted to them, the vessel rises to the surface and 
by Dr. Lou i se Fiske Bryson formulates some distinctly in its lower end a recess to receive the apertured end there remains so long as the air pressure is main­
modern views upon the effects of grief. The attempt of a plate engagE:'d by straps fastened to the shafts as tain ed. 
to act as if nothing had bappened after the advent of represented in Fig. 2. The latter plate is locked in . ; The new method was lately applied in raising a 
some misfortune, and to conduct life exactly as before, place on the bar by a pivoted U-sh aped bolt, the 'schooner which had been sunk in this harbor by a col­
is one of the greatest possible mistakes. It is an out- pivoted end of the bolt having an upwardly extending lis ion with steamer. Messrs. Grant write as follows : 
rage on nature, which she resents sharply in the end.  arm connected with one end of a cord passE:'d around " We raised the schooner Almira, register 90 tons, 
Pay day comes sooner or later ; and the overth row caus- the base of the terret and then!'e extending to the 23 feet beam, 95 feet long, 5 feet 8 inches hold, on 
ed by blinding catastrophe arrives, even if d eferred. driver's seat. There is a spring connecting the bolt Saturday, October 13, 1894, at Quarantine Station, 

The nervous syste m requires com plete rest after and bar, to hold the bolt normall y in the position Staten Island, which was sunk in about 10 feet of 
blows caused by sorrow.  Re:lent medical observa- shown in Fig. 1, but by pulling on the cord the outer water, or 4 feet over all. She was stove in so the tide 
tions (Fere, Bassi, Sch ulE', Zen ker) show that the phys- end of the bolt is withdrawn to release the plate en- rose and iell in her, rendering it impossible for any 
ical results of depressing emotions are similar to those gaging the fltraps attached to the shaft!'l, thus re- pumps now in use to keep it clear or raise her. It re­
caused by bodily accidents, fatigue, chill, partial star- ! leasing the animal from the vehicle. The saddle has quired only six bags, 4% feet in diameter and 24 feet 
vation, and loss of blood. Birds, moles, and dogs which the usual belly band, and on the shafts are held loops long, to give sufficient displacement to raise her, leav­
a,parently diE:'d in consequence of capture, and from connected with an additional band passing under the ing her decks dry. Her deck was partially torn off 
conditions that correspond in human beings to acute belly of the horse, to prevent the rising of the shafts. and several deck beams were broken away at the ends. 
nostalgia and " broken heart," were examined after • ' . '  • In one hour and five minutes after lying alongside we 
death as to the condition of their internal organs. Medical EtiqueUe alDoug the A llclents. had the bags placed and ready to raise, and inside of 
Nutrition of the tissues had been interfered with, and Thereis an old manuscript in the National Library, four h ours from that t ime we had her at the drydock 
the snbstance proper of various vital organs had at Paris, which has the following: " On approaching at Port Richmond. The drydock being in nse at the 
undergone the same kind of degeneration as that the patient you should assume a calm expression and time, we IE:'t the schooner sink near by, and on Thurs­
brought about by phosphorus or the germs of infec- avoid any gesture of greed or vanity, greet those who day, October 18, we raised her the second time and 
tious disease. The poison of grief is more than a name. salute you with an humble voice, and sit down when placed her on the dock for repairs, and upon examina­
To urge work, study, travel, the vain search for amuse- they do. Then turning to the sick person, ask him how tion, after she was on the dock, disclosed the fact 
ment, is both nseless and dangerous. For a time the he is, and examine his nrine. To the patient you that she was in such a condition that it would have 
whole organism is overthrown, and temporary seclu- promise to cure, but immed iately on leaving the room I been impossible to pump her out or expel the water 
sion is impE:'rative for proper readjustment. After some you say to the relatives that the disease is grave. The I by any other process except Grant Brothers' air bag 
bereavement the cUltom of wearing mourning has a result will be that if you cure him, your merit is system." 
distinct moral val ue. But its period of use must be greater, and you will receive the greater praise and 
brief : a few weeks, months, perhaps a year ; otherwise fee, while, if  he dies, they will say that you had no 
dense black draperies become a burden, an resthetic hope from the first." . On the subject of table manners 
blunder, and a source of depression in themselves. for the doctor, it proceeds to say : " When those who 
For a time they have a place, securing consideration . preside over the house . ask you to the" table, conduct 
fr?m • strangers and silence from mere acquaintance, I yourself in a seemly manner. Each time that a new 

: since 'Sorrow is one of the touches of nature that makes dish is brougllt'on do .not fail to ask for the condition 
the whole world kin. l of · the patienk .1,1bis will give hiDl great confidence in 

Wbere there is nearness of relationship to nature, I you, as he sees " that in the midst of the variety of tbe 
r�mbles in the open air, days alone with the sea, alone repast you do not forget him. On leaving the table 
in the forest, console as nothing else can. Qniet, silent xoeturn to the patient, and tell him tbat you have dined 

Dr. H o ux's C u re for Diphtheria. 

A few weeks ago the Paris Figaro opened a subscrip­
tion list in order to enable the Pasteur Institute to 
supply Dr. Roux's antidiphtheria serum to all medical 
applicants. The appeal has resulted in a sum equiva­
lent to about $50,000 being raised. It is hoped that i n­
stitutes in which experienced physicians win a,lminis­
ter the cure will soon be established. The Paris 
Academy of Medicine has reported in favor of Dr. 
Roux's treatment. 
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A STONE BAPTIST CHURCH. 

Our engraving represents the E;,irst Baptist Church, 
recently completed at Warberth Park, Pa. The 
design is unique. It is of the Gothic style of archi· 
tecture. It is built of rock-faced Chestn ut Hill gran­
ite of a grayish blue color, laid up at random in red 
mortar. Roof slated and finished with a tiled crest­
ing. Dimensions : Front, 29 feet ; side, 69 feet. The 
interior thoughout is finished .with oak. The audito­
rium, 26 feet X 57 feet, has a seating capacity of 280. 

It is lighted by stained glass windows, shedding a 
pleasant light over the auditorium, altar and choir 
box. The pastor's study is placed convenient.ly. The 
basement contains Sunday school room, two class 
rooms, and furnace room, besides other apartments. 
These apartments are furnished complete. Class rooms 
are connected to Sunday school room by double slid­
ing doors, and are so arrang-ed that they can be 
thrown together at pleasure. Cost of church, exclu·  
sive o f  furniture, $6, 000. The stone was accessible, 

rendering the cost less than the church could be built 
for in many other places. 

Our engraving was made direct from a photograph 
of the building, taken specially for the ARCHITECTS 
AND BUILDERS edition of the SCIENTIFIC AMERICAN. 

.. .  I '  ., 
Earth quake EfI'ect8 on Brick Bnlldlngs. 

A letter of Messrs. Ende & Boeckmann, of Berlin, to 
our contemporary, the Deutsche Bauzeitung, gives us 
some interesting particulars of the effects of t.he late 
earthquakes on the new public buildings these archi­
tects have erected at Tokio. We refer to the earth­
quake that passed over .Japan on .June 20 last. It 
seems that the shock lasted no less than four minutes 
and fifty seconds, and that the buildings rolled per­
ceptibly. While all the other brick buildings suffered 
badly, Messrs. Ende & Boeckmann's blocks apparently 
withstood the shocks without showing a crack. This 
escape seems to have been mainly due to the precau­
tion of tying in all the brickwork with iron bands, both 

J c itutific �mtricau. 
horizontally and vertically, n o  part o f  the building be- tons from the Ontario and Daly-this would effect a 
ing omitted; and, further, in building the exterior saving of $280,000 and the tunnel would more than 
slightly inclined inward. The walls are built unusu· pay for itself in two years. Add to this saving the 
ally thick. The designs purposely showed no gables, aliount that has been expended yearly in the tunnel, 
and in vaulting very narrow spans were arral}ged for. and it will be seen that the mines will be in a position 
On referring to official information regarding the earth- to resume di vidends. The mines will continue to be 
q uake, we hear that at Tokio and Yokohama together worked, notwithstanding the low price of silver. 
no less than 4, 551 buildings were damaged, and that • • • , • 
sixty·one persons wel'e killed and 428 h urt by falling A n o ther Lar�e 'I'elescope. 

houses. Thirty-two buildings collapsed completely, The great 16 inch equatorial telescope under the 
and eighty-one were practically razed ; five bridges guidance of Dr. Lewis S wift, at the Lowe Observatory 
gave way. Of course. the majority of these building., I on Ech o Mountain, Cal . ,  was inaugurated Septem ber 
were of native construction;  but these, as usual, ap· 16. The Mount Lowe Echo says : The night was black 
parently withstood the shock far better than the ave- dark, the atmosphere clear and pure, and the stars 
rage " European " structure.-The Builder. stood out as bri lliantly as diamonds. Dr. Swift says, 

• ' . '  • never before in his experience has h e enjoyed such per-
A Great Tnnnel (1oDlpleted. feet brilliancy, and in these conditions, observations 

A notable piece of minin g  work was broug-ht to com- become a rich delight. 
pletion, says the Mining and Scientific Press, at Park In sweeping oyer a field douhtless often before ex­
City, Utah, lately after over six years of constant labor. plored when in Rochester, to his intense delight he 

A SIX THOUSAND DOLLAR STONE CHURCH. 

This is the Ontario drain tunnel, which will drain 
the Ontario, Daly and Daly West mines, with which it 
has direct connection. It is expected that it will also 
reduce the water ill the Silver King- and other proper­
ties. The rate of flo w through the tunnel before its 
connection was made was about 13, 000 gallons per 
minute. As soon as the cleaning up is  all done the 
great Cornish pump will be stopped. and all the water 
will flow through the tunnel. The mines are capped 
at a depth of 1,500 feet. 

This tunnel is 15,490 feet long' and it took six years 
and three months to run it. The average cutting per 
day was six and three-fourths feet. The completion 
of this tunnel will effect an enormous reduction in the 
operating expenses of the mines. The great Cornish 
pumping plant, which represents an outlay of nearly 
$500,000, will now be stopped, and no fuel will be re­
q uired except for hoisting. It is estimated that the 
cost of · ore production will be reduced about $5 per 
ton. On the basis of last year's production-56,OOO 

speedily discovered four new nebullll, thus, at once, 
demonstrating the superior capacities of his wonderful 
glass in this pellucid atmosphere, and giving a fore­
taste of what may be confidently anticipated when all 
the final adj ustments of the telescope are made and it 
is in regular operation. Dr. Swift is ably seconded by 
his gifted son Edward, who will soon inaugurate a sys­
tem of making stellar photographs with the 16 inch 
equatorial. 

• 1 . ,  • 
The Longest Passenger Trai n .  

A correspondent sends us a clipping from the Sioux 
City .Journal, which states that about five miles west 
of there is a park called Riverside Park. It is situated 
on the Sioux River. At this park was held an inter­
state fair. On Oct.ober 11 the Mil waukee Railroad 
pulled in from Riverside Park a train consisting of 28 
passenger coaches. It is estimated that there were 
something like three thousand passengers on this 
train. 
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The Relative Strength and Length 0" Llmblil In 

Man and WOlllan. 
journey. When the house was finished, several men pliable. Chewing the skins is very hard on the wo­
of the expedition were sent to search Herbert and men, and all  of it is done by them; they cannot chew 
Northumberland Islands for an Eskimo settlement, more than two dee�skins per day, and are obliged to 
and to induce a family to settle down near the house rest their jaws every other day.' 

From the last report of the Anthropometric Labora­
tory, of London, we extract the following interesting 
data as to the relative strength and length of limbs in 
man and woman. 

and make themselves useful-the man to act as hunt- " More Eskimos arrived, till the permanent camp of 
ing guide and the woman to do the sewing of the many the expedition became an Eskimo village. Two of the 
skin garments. They returned with one family, and men were reported to ' swap' wives every year; they 
the first proof of his skill the Eskimo gave was_to cut were the only two men in the tribe who did so; and 
up a huge walrus with a six-inch pocket knife. though the other men regarded it as reasonable, the 

In man, in 50 '9 cases out of a hundred, the right arm 
is stronger than the left. In 16 '4 cases, the two arms 
are of equal 8trength. Finally, in 32'7 cases out of a 
hundred, the left arm is the st ·onger. Thus (and here 
is a fact that appears to be l;t le known), out of every 
ten men, there are more than three whose right arm is 
not as strong as the left. The proportion is better dis­
tributed in women. Out of a hundred, only 46'9 pos­
sess more streng-th in the right arm, aud 24 '5 (say nearly 
one-fourth) have more strength in the left. Dynamo­
metric experiments have likewise proved that in wo­
men the upper limbs possess the same strength much 
oftener than in men, since out of a h undred there are 
28 '6 that have given the same results in the two arms. 
As regards the respective length of the limbs, we 
see that in most cases the right arm and the left leg 
are the long-er. Upon measnring fifty skeletons of 
adults, of men as well as women, the Laboratory found 
the following proportions. In twenty-three cases, the 
left leg and the right arm were the longer, in six cases 
it was, on the contrary, the right leg and the left arm, 
and in four cases only the limbs of the rig-ht side were 
longer than those of the left. Finally, in seventeen 
cases, all the limbs were more or less unequal in 
length. 

" Of course the PJ�evailing characteristic of the Eski- women were not satisfied with it. One of the new­
mos in Mrs. Peary's estimation was their dirtiness, and comers, who had recently lost her husband, drowned 
it was as a very great favor that she finally allowed by a seal, was asked by Mrs. Peary if the three children 
the best sewer to squat on the floor in her own room. she had with her were all ; she burst into tears, and 
Indeed, the habits of the Eskimos never failed to ex· left the room. On questioning her favorite, M'gipsu 
cite her disgust, and she tells with horror how, when explained, after m uch heRitation, that Klayuh,  the 
the Eskimo man had been given leave to bring home a widow, had just strangled her youngest child, about 
cached seal, the most awful smell pervaded the place two years old. She could not support the child her­
from the two-year-old corpse. Ikwa, the Eskimo, was self, and no man would take her to wife with a child 
most indignant at the refusal to allow it to be carried in the hood, where the women carry their children till 
in the boat, declaring it to be ' the finest kind of eating they can get about themselves. M'gipsu, when asked 
for himself and family.' On November 23, Mrs. Peary if this was always done. said, ' Oh, yes; the women are 
notes that it was impossible to read ordinary print at compelled to do it. ' When M'gipsu sat in Mrs. Peary's 
noon, and henceforth the only difference bet ween day I room, her husband, Annowkah, came in as often as he 
and night at Redcliffe House was the addition of could find an excuse for doing so. ' H e frequently 
a ' large Rochester lamp' to the bracket lam ps from 8 rubs h is face against hers, and they sniflle at each 
A. M. to 10 P. M., called by the Eskimos the ' Baby other; this take'l the place of kissing. I should think 
Sun. ' A rule was made by the commander of the ex- they could smell each other without doing this. but they 
pedition that no member should occupy his bunk be- are probably 80 accustomed to the (to me) terrible 
tween 8 A. M. and 7 P. M .• unless ill. The best sewer odol' that they fail to notice it. ' " 
was a woman named M'g-ipsu, and she was Mrs. .. • • I • 
Peary's favorite, having also the additional distinction Railway ,�crOIilIil the Devil's Dike. 

C u rio u s  Fact.. Abo u t  thc Elilkilllos. 
of forming with her husband and children the most A new telpher railway across the Devil's Dike, on 
northerly family on the globe. Mrs. Peary tells us the the Sussex Downs, was recently opened by the Mayor 
manner'of preparing the c10thes for the great ice jour- of Brighton. The track cables of the railway are car­
nev. Her husband gave her an idea of the kind of ried upon a series of supports attached to a powerful 
ga�ment he wanted, and slIe cut out experimental out- catenary cable which is secured to the sides of the 
fits of canton flannels; these, if satisfactory, served aJ;! gorge, the structure being steadied and further 
patterns for the ski ns, so that no waste of skin occur- strengthened by iron columns at about 200 feet from 
red. How the natives prepared the skin, let Mrs. the extremities of the rai lway. The main cable is 
Peary relate : 1, 200 feet in length, the space between the two stations 

Mrs. Peary, the only lady to take part in any Arctic 
expedition, spent a year in Greenland , She has re­
cently published her journal, * the contents of which are 
summarized in the Spectator, London. We quote : 

" The wooden house which the exploration party 
built on the north coast of Inglefield Gulf, some mile'! 
due north of Whale Sound, was the base of operation 
for Mr. Peary's expedition to the north coast of Green­
land, across the inland ice. The explorers sighted 
Greenland on .June 24, 1892, and at the end of .July 
landed and built the house. Mr. Peary, his leg hav­
ing been broken by a blow from the ship's tiller, was 
unable to take any active part in work, and it was not 
till the spring was at hand that the broken limb recov­
ered it:;: real strength, just in time, indeed, for the ice 

'' ' The native method of treating the skins of all about 1, 100 feet, while the span between the colu mns 
animals intended for clothing is first to rid them of as is 650 feet. The wheels on which the cars run cannot 
much of the fat as can be got off by scraping with a get off the tracks, one set of wheels al ways controlling 
knife ; then they are stretched as tight as possible, and the opposite set_ The cars are conveyed at a height 
allowed to become perfectly dry. After this they are of about 230 feet above the lowest point of the gorge, 
taken by the women and chewed and sucked all over and are moved by an endless cable worked by a Cross­
in order to get as much of the grease out as possible; ley's oil engine. There are two cars at present in use. 
then they are again dried and scraped with a dull im- The mayor and mayoress were the first to cross and 
plement so as to break the fibers, making the skins spoke of having had an agreeable experience. * " My Arctic Joumal : A Year Among Ice Fields and Eskimo." 

RECENTLY PATENTED INVENTIONS. 

Hallway Appliances. 

and the conseqnent hardness of the casting, being largely 
under control. 

C A R  V E N T I L A 'f O R. -Benjamin F. Aa;ri cultural. 

closed. The shaft has a handle by which it may be CURTAIN.-::AJbert M. Branshaw, Es­
rolled up and off the plates when the doors openi'leavlng' ·canalia, 'Mich. ' This curtain is designed to render air 
the bale free. tight the opening over which it is drawn, and to afford a 

FLOOR CLAMP. -Moses Schlatter, In- substitute for folding doors, awnings, arch closures, etc. 
man. Kan. The body vi this device consists of two Slideways are located at opposite sides of the opening to 
rigidly connected members in which are arranged oppos- be closed, and have apertures through which extends a 
ing toothed studs, one of the studs being held to turn in guide slot, while the curtain roller has l(1lides which pro­
its member, and the other tuming and sliding in the op- ject into the slideways, and a slat bar at the lower end of 
posite member, there being a lever and cam for actnating the curtain bas spring-controlled latches entering the 
the sliding stud. With this clamp board for flooring, apertures in the slideways. When made of fireproof 
siding or ceiling may be brought and held in close con- cloth, for use as an awning, it is designed to afford the 
tact while being secured in place. The construction of best possible protection, and it may be raised or lowered 
the device is very simple and inexpensive. so that it will not be necessary to have any curtain on in-

Hnghson, Cold Spring, N. Y. This device has a tubu-
P lar body, open at both ends, which flare ontwardly, and is i RIDI�G ATTACHMENT FOR . . LOW�.-;: 

fastened to the side of the car roof to afford passageways James Kleihauer, Jr., Johnson, Neb. ThIS IS a deVIce 0 
leading into the interior there being pivoted at the jnnc- simple and inexpensive construction, readily applied and 

tion of the two passage�ays a fiap valve, operated by the ad?usted to any kind of walking plow. It virtually com­

motion of the car to create a current which draws out the pnses two frames, a forward and right hand frame em­

foul air. The device is very simple and cheap, and may bracing a cross bar and attached parts, and a left hand 

be readily applied to an old car as well as when the rear frame, both frames being of angnlar construction. 

car is being built. It operates automatically and may When the plow is to be nsed again ItS a walking plow 

also be conveniently operated by hand. the attachment may be readily removed. 
UMBRELLA. - Zebulon W i  r t, Monti- side of bnilding. 

MAIL BAG HANDLER.-Ed ward Da-
vies, Whittington Hall Farm, near Stourbridge, England. 
To deliver mail bags, etc., to or from trains in motion, 
this inventor has devised an apparatus consisting of two 
members, one attached to the car and the other to the 
roadside platform, the members acting as radius links, 
and the package while being transferred gradually ac­
qniring or ceasing to partake in the motion of the train. 
The arrangement is snch that the radius members act 
conjointly on the package throughont its Ilight, both as 
regards the initiation, the change of direction, and the 
arrest of its actual or relative motion. 

Mecba nlcal. 

GRINDING MILL. -Charles C. Howe, 
Westerly, R. I. 'fhis is a mill more especially designed 
for grinding mica and similar substances in a liqnid. It 
has a receptacle wUh a bed in its bottom and a circular 
band at the side, the mnller carried aronnd resting on the 
bed, while there is an elastic band in the periphery of 
the muller in frictional contact with the band in the side 
of the receptacle. In grinding mica the mnller is of 
stone and runs on a hard wood bed, the blocks having 
their grain on thz end, and thus giving great brtIiancy 
to the mica, which is rather smoo�hed or flaked than 
ground. 

WATER ELEVATOR. - .Joseph McMur­
rin, Shoshone, Idaho. This elevator is adapted to be 
placed in a running stream and operated by the current. 
A substantially triangular frame is tcmporarily anchored 
or permanently placed in the stream, its npper portion 
carrying a sprocket wheel, and there being at its lower 
corners drums having sprocket sections, actuating an 
endless sprocket chain carrying a series of buckets. The 
end drums on the lower horizontal section of the frame 
are driven by paddles propelled by the current, these 
paddles being on endless belts passing over the end por­
tions of the drums. 

CHILL FOR l\IAKING CHILLED CAST­
INGs.-Herbert Schon, Apollo, Pa. The chilling surface 
of this chill is formed by a series of hollow chill blocks, 
constituting cooling chambers, each connected at its 
lower end by a port with an annular waterway connected 
with a water supply source and also with a steam supply. 
Each chamber is also connected at its upper end with 
another waterway'and an outlet for water and steam. The 
chill may thus be first heated up with hot water and 
steam, and cold water only be circulated through it after 
the metal has been poured, the temperature of the water, 

cello, Ind. The frame of this umbrella may be readily F aUlT H OLDER. - Thomas L e a  c h, 
Mililcellaneoulil. applied to a walking stick or easily removed therefrom Tannton, Mass. This device has in its inner walls rigid 

DRAG FOR SUCTION PIPES. -Ernest O. and placed in a pocket or small bag. It has a tubular vertical ribs and a series of downwardly projecting 
Patterson; Charleston, S. C. The body of this device has shell, with cap flange and latches, a runner sliding on ratchet teeth, designed to hold oranges and other fruit 
a wide, downwardly curved mouth, on the front side of the shell and sectional ribs hinged to its cap, while sec- placed therein, thereby enabling one to serve the fruit in 
which is a shaft carrying a valve for closing an inlet near tional braces are pivoted to the runner and to the ribs. a dainty way withont it being necessary to hold the fruit 
the mouth opening, there being on one end of the shaft a A second runner engages the latches of the shell and in the hand. 
weighted lever connected by a rope with the dredging braces connect this runner and the ribs. The cover is PORTABLE COAL Box.-Thomas Bu­
boat on which is the pumping machinery. The valve is attached to the frame in any manner known to the 

kenhofer and Ernest H. WeiSS, Terre Haute, Ind. This 
nonnally closed, bnt when a large amount of sand or trade. 

is a receptacle having a hinged cover adapted for exten­
other material fills the mouth so as to cnt off the neces- RIBBON DISPLAY CABINET. - Lewis sion as a scooping or discharge chute, there being a 
sary supply of water to insure proper suction, the valve Schoolhouse, New York City. This cabinet has a drawer transverse bail on the npper part of the box and a looped 
is opened by means of the rope, pennitting water to be with a transparent front, a wire fonning a gnide and handle at its front. A full box may be carried with more 
drawn in to cut np the choking material. The improve- handle for the drawer, and the casing and drawer being ease than tbe ordinary coal hod with the same amonnt of 
ment precludes the necessity of pulling up the snction made slanting rearwardly, so that the rolls of ribbon are coal, and when the top of the box is closed there is no 
pipe in case of its choking. readily retained and can be easily placed in the drawer, danger of spilling the coal. 

BAILING DEVICE. -John Fatkin, As- where their size and color may be seen to great advan-

pen, Col. A bncket having a valved ontlet for its lower tage. The drawer Is dnst proof. 

portion, and also an inlet valve, with a tripping device PORTABLE BURGLAR ALARM. - Lars 
for unseating the valve in the ontlet, fonn the main feat- G. Larson, Moscow, Idaho. This is a small device, 
ures of thi� invention, which has been devised for readily readily connected with the knob of a door lock or latch, 
emptying flooded mines of their surplus water. It tem- to sonnd an alarm should the knob be partly turned. Its 
porarily takes the place of the usual cage, and antomati- operative mechanism Is held in a small case, with hanger 
cally fills itself when lowered into the water in the mine loop to hang on the neck of the door knob, when a 
shaft, automatically discharging into an outlet chnte slight turning of the knob will operate a tripping cord 
when raised to the mouth of the shaft or other discharg- releasing a spring-driven escapement wheel, causing a 
ing point. clapper to vibra1 e and sound a bell. 

REFRIGERA'l'ING ApPARATUS.-Ernest CHILD'S CRADLE.-Will is E. Phillips, 
W. Carleton and James M. Odell, Austin, Texas. This Sagnache, Col. The rocking supports of this cradle are 
invention provides means for lowering the temperature pivotally connected with its ends, one at each side of the 
in a partially closed chamber by evaporating water by center, and pivotally connected with one another. There 
means of capillary attraction, automatically maintaining, are link connections between the legs of the supports at 
also, a specified water level in the water chamber and opposite ends. The cradle may be readily swung with a 
good ventilation of the cooling chamber. The wanner I long, regnlar motion, instead of the usual short, quick 
the weather. the greater will be the difference between motion, and it is impossible to throw or mewe in the 
the temperature inside of the cooling chamber and least the child lield therein. The construction i,;'particu­
that of the outside air. The apparatus is especially larly adapted to self-moving mechanisms, such as clock­
adapted for preserving meat, butter, eggs. milk, etc., work, electric motors, etc. 
in warm weather, withont the use of ice or chemicals. SASH FASTRNER.-William R. Abrams, 

BALE Box CLAMP. -Thomas M. Wal- Los Angeles, Cal. This is an improvement in sash 
lace, Marion, Ala. With a bale box of the ordinary con- fasteners in which a toothed vawl is pivoted in a box on 
struction, whose ends and sides open by the expansion of the window frame to engage a rack on the sash. The 
the bale when the clamping devices are released, prefers- fastener has two toothed pawls, with teeth projecting in 
bly two clamps of this design are nsed, one near each opposite directions, and with transverse · bores in which 
end of the box, suspended , above the box by chains. are internal lugs out of alignment, a key eugaging either 
The clamps have at one end a catch to engage one side Ing independently. With thIS device the window may be 
of the bale box, and at the other end the clamps have left open at the top and bottom, and the further move­
eyes in which is held a shaft resting in closed position ment of the npper and lower sashes in either direction 
against plates whereby the side and end doors are held will be prevented. 

Delilignlil. 

LAMP HEATER. -Frances Rader, Pres­
cott, Wis. This heater design consists of a truncated 
cone, with overhanging annniar flange, provided with 
openings at the top. 

HANDLE F O R  FORKS, ETC.-Charles 
Osborne, New York City. This design has rosettes and 
leaves at the base and top of the handle and bud-like 
figures at its sides. 

CARPET.-Pierre C. Chambellan, West 
Hoboken, N. J. The carpet body, according to this de­
sign, is decorated with bouquets of the rose, dahlia and 
lilac type, and it has a shaded subborder. 

The same designer also prodnces a design in which the 
carpet body is decorated with connected le::!f scrolls, al­
ternate scrolls being reversely curved and varied, the 
border being nearly the same, Imt with a fan-like dado. 

FABRIC RENOVATOR.-Mary S. Kjell­
strom, New York City. A conical tube-like figure has a 
narrow opening at one side, from which extend side 
plates in the shape of triangles, with projecting sides 
nnited. 

LAST. -Nicholas Bier, Salem, Oregon. 
This design represents the ball portion of two lasts juined 
at the heel, each reversed as to the other. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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NEW BOOKS AND PUBLICATION S. 

A LABORATORY MANUAL OF PHYSICS 
AND ApPLIED ELECTRICITY. Ar­
ranged and edited by Ed ward L. 
Nichols. In two volumes. Vol II. 
Senior Courses and Outlines of Ad­
vanced Work. By George S. Moler, 
Frederick Bedell, Homer J. Hotch­
kiss, Charles P. Matthews and the 
Editor. New York : Macmillan & 
Co. 1894. Pp. 444. Price $3. 25 . 

The charge JOT insertion und.t:r this head. is One Dollar a lim 
jor each i1l8eriion : about eight words to a lme. Atit'er­
tisemenrB must be recei'l.lfd at publication office as earlll as 

1 hwrsday morninQ io appear in the followino week's issue 

., G. S." metal polish. Indlanapolis. Samples free. 
Ill . catalog tool •• 150. �'ra8se. I9 Warren St., N. Y. 
Wood pulpmacbinery. Trevor Mfg. (Jo .. T,ockport. N. Y. 

We have before now reviewed the anthor's course of For mud dredging engines. J .  S. Mundy. Newark, N. J. 
physic. for the lower classes. In the present book one Metallic bag and sack tie patent for sale. or on royalty. 
finds more advanced re.earche., with the nse of .atisfac- Address W. W. Carder. Oldtown. Md. 
tory apparatus .given in full detail, wit� especial refer- i We make absolutely a perfect loose pulley oiler. Krid­ence to electncal work. As arranged, It makes excel- ' ler Mfg. Co.; Grand Rapid., Mlcb. Send for circular. lent reading. being far more than a mere laboratory I 
guide and in it the anthor no longer appears to avoid ,  Screw macbines. milling maChine •• and drill presse •• 
prope� apparatus, something which, to our mind., has , 'fhe Garvin Macb. Co .• T,ai"bt and Canal St •.• New York. 
been a defect m some manuals u.ed for the lower classe. I Universal drawing table. and steel ribbed drawing 
in practical phy.ics; so it may be recommended to boards. J ust out. Morse Macbine Co., Rocbe.ter. N. Y. 
readers not only as an exponent of college teac�ng and 1 Centrifugal Pump.. Capacity. 100 to 40.000 gals. per methods, but also as au actual mannal of phySIC.. Its minute. All sizes in stock. Irvin Van Wie. Syracu.e. N.1c . make-up is of the most advanced description, as indi- 'I 
cated by the capitalizatIOn of a. few word. as possible, GulJd & Garri.on, Brooklyn, N. \' • • manufacture .team 
although italics are used in considerable number. p�ps, vacuum pumps, vacuum apparatus, air pumps, 

aCid blowers. filter press pumps. etc. 
THE RELIGION OF SCIENCE LIBRARY. i Spilt Pulleys at Low prIces, and of .ame strength and 

Fundamental Problems. The Method appearance a. Wbole Pulleys. Yocom & Son's Sbafting 
of Philosophy as a Systematic Ar- Works. Drinker St., Pbiladelpbia, Pa. 
rangement of Knowledge. By Dr. Emer.on, Smltb & Co .• Ltd .. • aw manufacturers 
Paul Caruso �econd t;dition, en- Beaver Falls. Pa., will send Sawyers' Hand Book on Clr­
larged and reVIsed. C hICago :  The culars and Band Saw. free to any address in tbe world 
Open Court Publishing Company. 1 • 

1894. Pp. xii , 373. Price, cloth, $1. 50; For the Original Bogardus ?"niversal Eccentric Mill. 
paper 50 cents Foot and Power Pre •• es. DrIll •• Shears. etc . • addre •• , . J . S. & G. F. Slmp.on. 26 to 36 Rodney St .• Brooklyn. N. Y 
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1. Elegant plate in COlOrs .howlng a cottage at Bronx· 

ville, N. Y., recently erected for B. L. Clark, Esq. 
Two perspective elevations and Iloor plans. Esti_ 
mated cost $5,000. Mr. William A. Lambert, archi· 
tect, New York City. A modern and plea.ing de-
sign. 

2. Plate in colors showing the residence of John Cot­
tier, Esq., at Bensonhurst, L. 1. Three perspec­
tive elevations and Iloor plans. Cost $6,750 com­
plete. A good example of Colonial architecture. 
Messrs. Parfitt Bros., architects, Brooklyn, N. Y. 

3. A dwelling at Edison Park, Ill. Cost $1,700. Archi­

'l'he best book for electricians and beginners in elee.. 
tricity is u Experimental 8ctence," by Geo. 'M. Hopkins. 
By mail. $4 ; Munn & Co •• publishers, 361 Broadway, N. Y. 

A Frenchman speaking English wishes to represent a a few American firms in France and in BeJgIum. Good 
references. Write to F. Demesmay. a CYBOing, Nord, 
France. 

Competent persons who deSIre 84l'encies for a new 
popuiar hook. of ready sale. witb bandsome prOfit. may 
apply to Munn & Co .• Scientific American office. 361 
Broadway. New York. 

rr-Send for new and complete catalogue of Scientific 
and other Book. for .ale by Munn & Co .. 361 Broadway, 
New York. Free on BPDlh�ation. 
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tect, Mr. F. W. Langworthy, Chicago, Ill. A N ame .. a ll d Add ,·e" .. mnst accompany all letters, model designifor its class and cost. Two perspec- or no attention will be paid thereto. This is for onr 
tive elevations and Iloor plans. Re����,:��o .. n :df�:!�r ��\�,,:ti��. answers shonld 

4. A very attractive residence recently erected for A. C. give �ate
, 

0, f paper and P, a� or
, 
number ,!f qnestion. 

Garsia Esq., at Flatbush, L. I. Two perspective I nq llirle. not, auswered m rclll!"ljlIble .tlP>e. should .' ' I  be repeated ; corresPQndents WIll bear m mmd that elevations and Iloor plans. Mr. John E. Baker, 'I some answers require not a little research and architect, Newark, N. J. A modem design. though we endeavor to reply to all either by lette; . or in this department. each must take his turn. 5. An .$8(lO summer cottage built for A. R. DQten, Esq. , Bll yer .. wishing to purchase any article not advertised at Casco Bay, near Portland, Me. Perspective in our columns will be fUmIBhed with addresses of 
elevation and 'door plans. Mr. Antoine Dorticos houses manufacturing o� carrying the same. 

. ' Special 'V riHen I n f o rmati o n  on matters of architect. Portland, Me. personal rather than general interest cannot be 
6. Perspective elevations anfl lloor plans of a handsome expected without remnneration. 

residence recently completed for George W. Catt, Scl e lltific A m ericall S lI p pl e nl e ll t  .. referred to may be had at the office. Pnce 10 cents each. Esq., at Bensonhurst, L. I. A very picturesque Book .. referred to promptly supplied on receipt of 
design. Cost $8,100 complete. Mr. S. S. Covert, price. 
architect, New York. I"tli::::� .. .:.el!t!l!d�xamination shonld be distinctly 

of .ize named, working under 7 feet of fall, having all I TO INVENTORS. . 

the water it could use? A. A 30 inch turbine using 750 An experienee of nearly fifty years. and tbe ",reparation 
cubic feet of water per minute under 7 feet head will �!n���� t�':eo�<f��i'iI� ���gr:nudsarJ'I:::J���:�Jl:; 
equal � horse p�we� aud will ne� a race 3 feet de. p 4 ��':;!I:,':Jdf��t��I�: f�r b���c�';f��n��t:;,��;.:'J�'l:':::. unA feet WIde to mamtain an apprOXImate full head at the synop.is of tbe patent laws of tbe United State. and all 
dume. There should be at least 2� feet clearance �g�����I':.W;�I�����:''i:gagt�a�����.a:I��e:::U�::��� 
under the bottom of the wheel. Wheel. are made of abroad. are invited to write to tbis office for price •• 
various sizes up to 114 inches, with proportional increase ��i��:�:�R�\�� 1�;������i���bt:t��:8��dl��r�!; 
in quantity of water nsed and .ize of raceway. The 114 MUNN & CO., office SCIENTIFIC AMERICAN. 361 Broad­
inch wheel under 7 feet head will use 10,000 cubic feet of way, New York. 
water per minute and produce 120 hor.e power. :!!!!!!!!!!!!!!!!!!!! .... !!!!!!!!!!!!!!!�!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!' 

(6289) W. L. B. says : In a double cyl­
inder gasoline:engine with cylinder 4J4:X6 inches, making 
%0 revolutions per minute, giving 6 horse power, what 
is the pre •• ure per inch at tinIe of explo.lon and at what 
poiut of .troke .hould exhau.t be located to give best re­
sults? A. There is con.iderable difference shown in 
pres.ure and expan.ion line. in gasoline engines, owing 

INDEX OF INVENTIONS 
P o r  wbleb LeUer. Patenl 0 1  t b e  

U n i ted S l ate. w e r e  Gran l e d  

October 30, 1894, 
to the varions mixture. of gasoline vaPQr and air, its & N D EA{)H BEAIlING 'rHA'r DA'rE. most PQwerful effect being for a mixture 1 part vapor to I, 
10 parts air. Under the various condition. in ordinary [See note at end of list about copies of tbese patents.] 
use, the explosive pressure may vary from 50 to 100 _____________________ _ 
PQunds per .quare inch. The exhau.t should take place : Advertl.ing device. automatic. May & Morri.ey . .  528.33j 
at tbe end of the .troke. See a valuable work on .. Gas, , !�a�':.';�i.�� ·�';,�I<�:;i,:'l'iir:.· CFI�o�'i::: . . . . . . . . . . 526.256 

Gasoliue and Petroleum Engines." I Alkaline .alts. process of and apparatus for elec-trolytlC decomW.ition of. H. Y. Ca.tner . . . . . . .  528.322 
(6290) J. B. D. asks : Does it make any !p:J;i��':n":\'::;:ovIDi .��¥:.��.·.;f: ·A: V: "i)iivi.: : :  �:!�l difference in th? worki?g of a bicycle if the large !�':nn;:,i':,�::" ���uSin:,;�g���:ri,!"a:g�Chiiie.· · and 528,365 

sprocket wheel IS .et hIgher than the small sprocket 1 making .ame. �. H. Hick • . . . . . . . . . . . . . . . . . . . . . . .  528.2IN 
wbeel? A. There i. � little differe�ce. The chain grips ' t;:I'iitV�.:'i?��gf.i�:·:I�':J·i.iid· ·c;,iiceiinii:E: K: ·Toi� 528.482 best when nearly horIZontal. A shght departure from I man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.191 
horizontal will do no harm Ba.ket. luncb. A. Probola . . . . . . . . . . . . . . . . . . . . . . . . . . . . 528,'91 . 1 Battery. See Secondary battery. GalvaniC bat-

(6291) F. M. M. writes : 1. I wish to BeJ'i.'J<i table combined. folding. L. Kabell . . . . . . . .  528.370 
know how large an air pump rnnning at say 200 feet ' Bedclotbe. holder, G. H.' Hollidge . . . . . . . . . . . . . . . . . .  528.432 Bed. fOldi'::¥, E. M. Knohlaugb . . . . . . . . . . . . . . . . . . . . . .  528,328 
piston speed should hold a pres.ure of 30 PQunds per �:r{r;,:;,ag,g �"!���s!:: W�S�·Aliiiitn;ier:::: : : : : :  528.37' .quare inch, with Y<i inch nozzle outlet, open wide. Belt tig�tener. M. Waddell . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Roper says steam has a velocity of 1,601 feet per second �:�:���8c����·i�e��:�,;ii:c: ��';nii:::::::::::  :::� 
at 30 pounds pressure. Now, figured on this basis, how Bicycle. J. Carr. . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . 45 
much air will be delivered from Y<i inch ori11ce, or ID�;�I�;.Let�:';f,!t��lliiear· ·.iie;,ii;,ni .. .ii ·iiir: S: Kai� 528.423 does the velocity of air differ from that of steam ? tonik . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 528,437 
Knowing the velocity at point of discharge. at what pres- BOI�'i_'"bo�;;a�'i."���/;,�oiler. Steam boiler. Steam 
sure Is the cubical contents of di.charge represented, I Boiler. R. Wildman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
mean, at free air pressure, tank pressure or an interme- ggn:� ������, ����:���'i: I: :��I::::: : : : : : :  :::: diate? By answering the above you will confer a great Boltlnjl reel. E. R. Draver . . . . . . . . . . . . . . . . . . . . . . . . .. . . 
favor. Can you furnish me a book with data by which R�g�·:o'l.��¥���n.re.1is: �: �1'P:fsliiy: : : : : : : : : : :  ::: : ��'F 
air capacities can be Ilgured ? A. The velocity of air Bootjack attacbment. W. H. Cole . . . . . . . . . . . . . . . . .  . 
from a nozzle of good form at 30 ponnds pres.ure is 640 �g�fn�

r ����S,�.i��'lf g�;;��: .�:.���.�-:'.o.��: : : : :  ::. 
feet per .econd. Hence the Ilow from a quarter inch Bottle cap. cork boldinjl. W. H. Nortball . .  . . . . . . .  . Bottle cappinjllmacbine. G. W. Lebolt . . . . . . . . . . . . • .  nozzle will be 

d40 X '049 X3 vol X60 sec. �g�le���p�e':i�� c't�'x�. �;,:I���er:MaicJi" boi: 528 
----- --- = 39 +  Shipping or service box. 

144 ���:f.d �!� �ia';;n:'t��rei: ' "  . . . . . . . . . . . . . . . . . . 528.137 
or say 40 cubic feet of free air per minute, and Brake. See Car hrake. Brake beam and reinforcing clamp therefor. H . 

c' B. Rohl.cbnng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  528.238 40 c' Bru.b bolder. M. Wool. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.267 ------ -=0·2 area, Bucket fastener, H. L. R. Wolf . . . . . . . . . . . . . . . . . . . . .  528.316 
200 ft. pro m. ���!:.� aM':!"G����'ri';,��ngolI\�rn���cbell . . . . . . . • 528.206 

or 29'8 sqnare inehes, but owing to tbe los. in the pump Button. J. Skilling . . . . . .  , . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  526.3!17 
by clearance, leakage and inIperfect pi.ton packing, not Cable grip. Ormerod & Cbarle • . . . . . . . . . . . . . . . . . . . . . .  528.38t 

8:::!�:.::ip�:!. i.-.:�:�ncamiira: · · · · · · · · · · · · · · · · · · · · 528.313 
le.s than a cylinder 8 inches in diameter will do the work Camera, J. E. Blackmore . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  528.140 at the feet per minnte speed as stated. The stated Ilow (Jan body crimping machine, H. Scbaake . . . . . . . . . .  528.00,'; 
of .team as above isthe theoreticnl velocity of .team !low 8:� bg�.Uo�::'�;:.:"a.:;��'ih�· If';rU����?:;:" ii: 526.192 
ing into a vacuum. but practically it is but 900 feet from 100 Scbaake . . . . . . . . . . . . .  , . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  528.800 
pounds pres.ure into the atulOsphere. The 1l0W of air, . 8� eg!'!.��, �·:.·l!�!re�.i�:::::::::::::::::;:::::.: m:Wt which
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I
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er I canM���fl���.�.����.���e.�����: .�������.�: .�: .�: 528.517 Becon 1n a vacuum, an vary ng In nozz e ve 001 Can top cleaning macbine, C. A. Burt . . . . . . . . . . . . • •  528,462 from 632 ttl 658 feet per se�on?, betwee? 15 pounds an� 75 8: ��:�:·r�i:����:,eJlii. TSiiebiirgei-·:::.:: ':.: '::.: �:� pounds pres.ure and Ilowmg mto free air. Computations Car hrake .boe and dre •• er. J. E. Warswlck . . . . .. . .  528.100 
are made on the basis of free air volume plus pressure ' Car coupling. J. Bird . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . 528 460 
We have no complete works on air compre.sion, but g:� �g�gll��: �·G�O��;:����:::::::::::::::::::::::: � 
much can be gained from hack numbers of SCIENTIFIO I 8:� ��.::�'liit;,���d��H:iieiiD.: : : : : : : : : : : : : : . : : :·:.: 501 AllIERICAN SUPPLEllIENT, on air compres.ion and its Car. dump. G. A. Robert. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279 
use •. A few useful formulas and table. are published in g:'f��J:ke��'tl�wJ'!;,.� .. �: .���.d��

.
::.:

.:.: : 
.
. :::  .. : : :  528.� Haswell's " Engineer'. Pocket Book," $4 by mail. 1 Car heating system. E. H. Gold . . . . . . . . . . . . . . . . . . . . • .  528.158 

I Car mover A. Kuebeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  028.171 
(6292) D. P. B. says : Please answer 8: g�\���r.J,;u�:.m�lr;.iiway ·C:Kieiiiiei-·::.:: 70 

throngh the column. of your valuable paper, when and Car safety devlc/L electric. J. M. kelly . . . . . . . . . . . .  . 7. A church at Short Hill., N. J., built entirely of rub­
ble stone. EstinIated co.t $6,000. Perspective 
elevation and Iloor plan. Mes.rs. Lamb & Rich, 
architects. New York City. 

where the first electric car in the world was operated, 8�·:�����a�?'iiobe�.�?��: : : : : : : : : : : : : : : : : : : . : : : : : . (6285) W. A. S. E. asks how or in what also when and where the first cable car ? A. The electric Carburetor, O. Mo,!-cur . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
way the canvas is prepared which is sold at art .tores railway system was invented and model railway. exhibited g��i::�t���:I<�c6'.''l�' �e:en�.�?��·::. :::::::::.:: : 

8. 'l'he hou.e of FraucIs 1. at Abbeville, France. 
9. A .table and conservatory attached to the residence 

of John Cottier, Esq., at Ben.onhur.t, L. I. Per­
spective elevation and ground plan. Me •• rs. 
Parfitt Bros .• architects, Brooklyn, N. Y. 

10. A residence at Ardmore, Pa., in the Queen Anne style. 
Perspective elevation and Iloor plans. Cost com­
plete $6,750. Architects and builders, Messrs. J. 
B. Cornell & Son., Philadelphia, Pa. 

and whether the pores are filled with some compo.ition with cars driven by electricity in 1S.�9, in New York. A b:�:��lf��:d���. c��r��rFtic������ �����: . . . . . . . 528.42' or sized. A. 1 part white lead, 2 parts whiting ; a small practical trtal was made on the Edinbnrgh and Glasgow Carvinjl macblne. R. Morgeneler . . . . . . . . . . . . . . . . . . . . 528.337 PQrtion of litharge and .ulphate of zinc for driers; mix Rallwayin 1842. See SCIENTIFIC AlIrERIOAN, November g::�.;r.ssec'hR���i:l:'��in�?��i.����?�,��� .. . . . . . . . . .  528.210 with equal parte of boiled lill.eed oil .rnd raw liuseed, C t h il L  B Whit 366 tinted with either brown umber or lampblack, for a neu- 3, 1894, for an intere.ting acc�unt of the Ilrs.t trial •. The C�T':�·ey�E. V. Wingar�·.'::::::::::::::::::::::::::.: m;453 
tral ground. The canvas is tacked upon a stretching first cable car was operated m San FranCIsco by A. S'

I 
Cbl,!rine and cau.tic soda. electrolytic apparatus Hallidie, in 1871. Cbofpopretrb. e smeaencUoftatCotnurCeboofp'pTer' .Drake . . . . . . . . . . . . . . .  528.153 frame, and sized with weak glue size, to which a small 

PQrtion of ziuc .ulphate Is added. When dry it i • •  tippled (6293) E. S. -The bird's skin sent is that 8�':[.."h�C�e;;;�b�D:.����r.irii.ii::::::::::::::::.: m:�M 
over with some driers and linseed oil, as thin as pos.ible, of a female golden crowned kinglet (Reguins satrapa), a Cig'!{�g:el:rc'l:";.f'.���,i.��.���. ����:��� .������. ��: 528.332 not saturated. When very nearly dry the white lead,whit- common winter bird from the Northern States sonth- Clamp. See Lace clamp. 
ing, etc., i. mixed up very smooth, and put upon it very ward.-F. M. C. Cle�re",[ner. See Boiler cleaner. Sewer trap 

11. A cottage at Edgewater, III., erected for Edgar Smith, thi d th 'th I I tte k 'f d h tched Cl tb tt b' J BI b n an smoo WI a arge pa e m e, an a 
(6294) W. A. V. a' sks how to make CIOoth ccuntt'lnngg mmaaCcb'l.Dnee,. J'. WoOl cr. ·J·r· .· ·  . . · .· ·  . .  · .· ·. · · · .· .· ·. ·. · . .  · �� •• 221207 Esq. A unique design in the Colonial style. Co.t over with a large sash tool, drawing it across one way C b b � 

$7,800 complete. Two perspective elevations and and then at right angles, until the face presents a face stencil paint. A. Take .hellac, 2 oz. ; borax, 2 oz. ; dg�b.::tJ�ie��(J."iJ�c86��;.fn����: ��: : : : : : : : : : : : : :J�:� 
1100r plans. Mr. G. W. Maher, architect, Chicago, like a piece of fine linen or cartridge paper, when it is water, 25 oz. ;  gum arabic, 2 oz. ; lampblack, a snf- 90tbe• rack. T. M .. Ander.on . . . . . . . . . . . . . . . . . . . . . . •. 528.400 
TIl. left to dry. ficiency. Boil the borax and shellac in water till they g�:l ��r����lf.'W��r';,::.�����.·:. �'. �����: '::::.: 528.386 

12. An attractive cottage at Bath Beach, Long I.land, (6286) W. H .  S. and A. K. W. ask for a 
are dissolved, and withdraw from the dre. When the cco!!ee milt I. C. Dt· AWndoersBon ·d· · · · · · · · · · · · · · · · · · · · · · · · ·  201 I ouee or ea PQ .  . . yr . . . . . . . . . . . . . . . . . . . . . . .  . 

N. Y., �entlye,,:cted for G. W. Snook, Esq. Two . cement for lining acid tanks. A. An oaken trough will solution has become cold, complete 25 oz. with water, Comb!nat!on ca.e. A. J. Est low. . .  . . . . . . . . . . . . . .  . . . .  '21 
perspectIve el?vations and Iloor plans. Mr. Percey 1 last from twelve to fifteen years if coated with Bnrgundy and add lampblack enough to bring the preparation to a , ggll::':�:����e'i-a·�o����:r��. eJ�·rt.;·. � .. �����-:'.: :: .

. : �:m 
Emmett, archItect, Bath Beach, Long Island. pI'tch 1,500 grammes. ,.Id �'tta 

percha I'n .hred. 250 suitable consistence. When it Is to be used with a sten- I Collar, bor.e. W. T. Fell . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  528,422 
... - il 't t b d thO k th h ·t · to b ' Collar. bor.e. E. C. Pbillip •. . . . . . . . . . . . . . . . . . . . . . . . . 528.'90 13. Mi.cellaneous contents.-Wood pavement in London. ! gramme., pounded pumice 750 grammes. Melt the gutta c , 1 mus e ma e IC er an w en 1 ,. e ap- '1 Coll"r. or eulf. on .birt •• device for boldlng. 

Pr t" f ood M th ds f t t" plied with a marking brush. The above gives a black Feiner & Saxtoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528,469 - eserva Ion 0 w .- e 0 0 cons rue mg percha. mix with the pnmice, and add the pitch. A hot Ink ; for red, snbstitute Venetian red for lampblack ; I 8g��'i,��I:���ig,;:.r��;..�aini .. 'foi-' maniifacturing: 528.442 
chinmey 11ues and pipe. at Paris, illustrated.-The iron passed over the surface .mooths it, and a •• i.ts ad- for blue ultramarine ' and for green a mixture of ultra,. I J. F. Cumminjls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 528,290 passing of red brick.-Long distance house mov- he.ion. The box resists sulphate of copper bath. but marine �nd chrome y;llow. ' , 8g����\h�n�:���?.:r� •. '1i.FD�c'i'l:::'.:,���:::::::::.: : :  �:�� ing.-Carved and fancy mouldings, illnstrated. -A not cyanides. ' . Cooler. See Beverage cooler. new sash lock.-Automatic heat regulation in 

(6287) H. F. asks : Does not the attrac. (6295.) M. J. W. asks for a formula 8���g� c.!l���t�r Ja�d GJi���ib,;i;;,:: ·:M.;iiltt ·&·Wil:: 528.159 
houses, etc., ilIustrated.-Woodwork v •. Ilame.- I i Curiosities about wood.-Cement water tanks.- tion of the field (in a motor) of the armature, at all for economical fuel. �. Mix coal, charcoal or sawdust, 1 I Cott.;':'�pii';ing · macbiiie.: · feeiiinit· · miichanism 528,177 
An improved hot water heater. illustrated.-How points directly oPPQsite the PQles, tend to .top the revo- part ; .and of any kmd, 2 parts ; marl or clay, 1 part ; for. J . C. P'?tter. . . . .  . . . .  . .  . . . . . . . .  : . . . . . . . . . .  528,38Il 
to cool a cellar.-A new woodworking machine, Intion of the armature ? In other words, are not the in quantity a. thought proper. Make the mass up wet , C°".:l�':.';��t����!n:."f��e��'W' j ��n�;���:.������.': 528.29t 
Illustrated.-An improved stage bracket lfon, iIlu.. lateral attraction of the outer edge of the Ileld, of the into balls of a convenient size, and when the fire i. suffi- Cou",lInjl. See Ca� coupling. P'� .or rod coup­
trated.-Party walls.-Architectural metal orna- PQle of the armature, and the equal repulsive force of tile ciently .trong place the.e ball., according to their size, a I cra��,

gira���n�, W.e�?'f;��;, . . .  �I.l� .��������' . . . 528,248 
'1 ted opPQsite outer edge of the field, the only propelling little above the bar, and they wlll produce a heat eon- . Cry.tallization of saccbarlne or otber solution •• ments, I lu.tra . forces that cause the armature to revolve? A. Your siderably more intense than common fuel. and in.ure a '  Culir:;ar��� •• ei;:.'CW·:Obe;:mann: : : : : : : . : : : : : : : :: : :  m;� · The Scientific American Architects and Builders . f h If th 't f I A h C Iti t r b d E F kl" 528 4� query is not very clear. The simple.t general statement savmg 0 �)lle. a . e qua�ti y 0 COR S. Ilre t us C�lti�:tgr: w't':,ei. E. b�ld��n·:::::::::::::::::::.� : 528:'13 Edition is issued monthly. $2.50 a year. Single copies, is that the armature is kept .0 polarized that the line made up will requll"e no stirring nor fresh fuel for ten Cnt·out. automatic electro-magnetic. Stanley & 25 cents. Forty large quarto pages, equal to about h ' Braddell ' 528 186 

two hundred ordinary book pages ; forming, practi- connecting the PQle. of the field is constantly at an angle ours. ; Cutter. See ' ··Kraiii· ·  ;'iiiier: . . . 'i.;bi-a.biir · ·  band' • 

cally, a large and splendiiJ MAGAZINE OF ARCIDTEC- with the line connecting the pole. of the armature, and (6296) G de B asks for a formula for D ctu\terj E B H·t b k 528 163 the latter ar.e constantly shifting in the direction opposed French mustard' . A. T' he folloWl'ng , .• M. Lenormanrl 's D�.·';:' to� ��&regorY . .  � .� .  � � �. ::::::::::::: .:::::::: 528." 28 Tl'RE, richly adorned wlth elegant plates in colors and , D t W St with fine engravings, illu.trating the most interesting to the rotation. 

I receipt : Flour of mustard, 2 Ib. : fre.h parsley, chervil, D:�:��:Ct.t;Illg eDId���l�'kiiJd: : : : : : : : : : : : : : : :?�:�: m:� 
examples of Modem Architectural Construction and (6288) L. P. says : Given a 30 inch tur- celery and tarragon, ot each, � oz. ; garlic, 1 clove (or R::'�����!��.:.l'gf�.u{\t�O�d���������::::::: :: : g�:� 
al\ied.ii�bjoots. bine water wheel to work under 7 or 7� feet fall, what head) ; 12 .alt anchovies (all well chopped); grind well Door ebee.k and clo.er, E. I. Blount . . . . . . . . . . . . . . . . 528.321 

'l'he Fuliness, Richne •• , Cheapne.s, and Convenience .hould be the width and depth of race to convey water to . together, add salt, 1 oz. ; grape juice or sugar to sweeten, Rgg�'hfl�����-J: :rJ��n.ioii: : : : : : : : : : : : : : : : : : : : : ::: ��;� 
of this work have won for it the LARGEST CIRCULATION the wheel ? What would be the minimum space that I and .ufficient water to form the ma •• into a thin paste Door �toP. C. LJ. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �,146 
of any Architectural Pnblication in the world. Sold by ,  could be allowed between bottom of wheel and bottom I by trituration in a mortar. When put into pots a red hot E�;��:� rJ:&t!::�i.Fc.AM!f�:'��·::::::::.:·::.:·::: : :  528:� 
all newsdealers. MUNN & CO. , .  PuBLISHERS, of wheel pit to give good result. ? About what horse iron is m?me�tarily thru.t into the contents of each, aud B����g ��CI!���� ��'\¥"illiamson . . . . . . . . . . . . . . . . . .  528.496 361 Broadway, New York. power could be expected from a wheel of a good make a little wme vmegar added. I Drilling macbine. Gilpin & McHargue . . . . . . . . . . . . • .  528,'72 
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'citutific �mtricau. 
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Drilling machine. W. P. Norton . • • . . • • • . . . . • • . • . . . . • 528,381 Rod or pipe coupling. hollow. S. M. Jones . . . . . . . . .• 528,167 
������i�r.

T
l<'.'};;?¥�:i!jYCkei·�i : : : : : : : : : : : : : : : : : : : :  g�:U� fl:gP��:.l':I�e�t�?·sYv.?rt:O':.'.�: : : : : : : . : : : : : : : : : : : ::·.: �;� 

Electric conductors. coating� A. F. MoU
�

Omery . .  528,301 Rotary trimmer. A. S. Vose . . . . . . . . . . . . . . . . . . . . . . . . . . 528,311 
E]

e
����s�?t�: . .  ��:.������ . �����.����� . . .  ����� . � 528.«0 I�g�:� :�t�cl������a����:

r
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s
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i
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�l�������=�!�rc��it�li?;�����riei: : : : : : : : : : :  ::: �� RU
��:� i:W: ����g�d��.���.��.������� . . �?� . .  ���� 528.3t"6 

�levator. See Cotton elevator. Grain elevator. Rubbin� or polishing macbine, C. S. yarnell . . . • . .  528,100 
Hydraulic elevator. Ruling device, J. Grundy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.476 

Enamel from metal. removing. G. W. Goetz . . . . . . .  528.100 Sad Iron. P. C. Greenawalt . . . . . . . . . . . . . . . . . . . . . . . . • . . 528,366 
Eng-ine. See Direct-acting en�ine. Gas engine. Sash ba1ance, Go Lu@ber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  

En���!��fc?t���st!:::
r
w:r :i�i�iiderson . . 0 o • • • •  028,226 �:� f����J���H�'e������: : : : : : : : : : : : : : : : : : : :  :: '.: 

���l�� �!\?:r.'l:;.��':!�; u: iiJ: ·1'i.'Martlii : : : : : : : :: : : :: g�g�� �::·iIi�
a
::.
i
:����e: 'X: :r:·Nefi::::::::::::::::::::::.: 528.179 

Extension table, center revolving folding, B. Sawmill carriage. M. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 528.287 
Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.250 Saw safety guard,!ip. G. A. Sblelds . . . . . . . . . . . . . . . .  528.262 

Faucet, oil can� B. F. Warre� . . . . . . . . . . . . . . . . . . . . . . . . 5�.244 Scale, sprin(l, M. li. Hansen . . . . . . . . . . . . . . . . . . . . . . . .  028,326 
;���::�� :���i��n�'I�k���llitiger::: : : : : .. ��.?�: g� �� ���::�

. 
o;;::s��!�:�����M. Hauser. . . .  . . . . . . . . . . . . 528.327 
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. �u�g:t��� : : : : : : : : : : : : : :  ��:� ��r�;c��c;: l1&S�·i��.��.I�::::::::::::::::::: . . :::::::.: r�J� 

Fire alann. HaCkworth & McLellan . . . . . . . . . . . . . . . .  528.160 �eal or stopper. b0ttle. W. Painter . . . . . . . .  528.485 to 528.487 
Fire escape. C. Bartholomew . . . . . . . . . . . . . . . . . . . . . . . .  528.284 Seat and folding berth. combined. P. Fraser . . . . . . .  523.271 
F
ir

�:t�������I��:ti�If;:i
s
xi!�

h
G����Ie��.�: 528,441 ������t�l ��

t
W1e�su�. ������::::::: :::::::: . : ::.: =:� 

Fishing net, G. 'rrouve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528 350 Sewer tr�p cleaner, I,. Beliveau . . . . . . . . . . . . . . . . . . . . .  528,459 
Flashllgbt compound. A: Hensley . . . . . . . . . . . .. . . . . . .  528,�15 Sewing machine for barrinlZ buttonholes. E. H. 
Foundations or underground structures. tube Harris . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . • . . • 528,225 

for. R. L. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.368 Shade holder. Crandall & Russell . . . . . . . . . . . . . . . . . .  528.288 
Fountain and sprinkler. combined. J .  R. Cadwell. 528.144 Shaft. expansion; J. C. Coram . . . . . . . . . . . . . . . . . . .  528.100 ��ft ��i1��,' J�' r,. ��:�.

t
.�: : : : :  : : : :  : : : :  : : : :  : : : : : :  g�:g� 8b

i
W�hf. .  �� . .  ���.�

i
.�: . .  ��� .�� .�����.'. �.��?�.�'�: .�'.�: 528,355 
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a
�iiace.· 

. 
ii'eaiiiig' furnace: 

5
28

,3
1
5 ����: F�� ��:r: .���:�.

l
: . . • . . • • • • • • • • • • • • • . • • • • • • •  528,196 

Open hearth furnace. Signa1. See RailwaY signal. 
Furnace. E. & A. W. Bennis . . . . . . . . . . . . . . . . . . . . . . . .  528.219 Signaling apparatus for block systems. electriC. 
Furnace or· stove grate. A . . 1 ahant . . . . . . . . . . . . . . . . . .  528.165 M. S. Reiley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 

.I1'urnaces. air mOistening device for hot air, G. Sink trap. H. C. Montgomery . . . . . . . . . . . . . . . . . . . . . .  . 

W. Fridrich . . . . . . . . .  " . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  528.202 Skirt elevator. A. L. Zeller. . . . . . . . . . . . . . . . . . . . . . . . . .  455 
Furnaces, sbafts. chimneys, etc., construction of Skiving machine, J. R. Scott . . . . .  . . . . . . . . . . . .  . . . . . . .  28.448 
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Gas
w,:���

s
or�y��gm ��otft:S�L

s
R:�. S:aIf�;.i��. 528,449 ����;��it�tl�� .1IJ�W.

i
�i�e� . .  �'. ����.� : 

. 
: : : : : : : : : : : : :  

467 
Hate. A. W. Maclarren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.174 /lpindle bearing. E. J. Carroll . . . . . . . . . . . . . . . . . . . .  " . .  528.362 
Glass. apparatuB for producing lIat objects of. P. Spreader rod. S. D. Poole . . . . . . . . . . . . . . . . . . . . . . . . . . . •  528.236 

Glo���
v
c';.'{cher'.: 'Jij:i: ' ROger.' : ' : : : : : : :  : : : : ':. : :'. : : : :  g�:� �gg�fier�'!r� ��W:g:rf�

r
.
i
��: . . . . . . . . . . . . . . . . . . . . . . . .  528.252 

Governor,_ engine, C. E. R. Martin . . . . . . . . . . . . . . . . .  528,276 Staging bracket, Kenison & Burk . . . . . . . . . • . . . . . . • . . 

Governor motor, eD.Jline
.
, C. E. R. Martin " . . . . . . .  528,274 I Steam boiler. D. Ahern . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Grain conveyer, F. E. Duckham . . . . . . . . . . . . . . . . . . .  528,4J8 Steam or hot water boiler. E. Gurney . . . . . . . . . . . . .  . 

Grain conveyer, pneumatic, F. E. Duckbam . . . . . . .  028.419 Steam shovel or excavator, J. B. Webber . . . . . . . . .  . 
Grain elevator. If. Kaucher. . . . . . . . . . . . . . . . . . . . . . . . . .  Steel. decarbonizing, W .  K .  Topley . . . . . . . . . . . . . . . . .  528,214: 

"lItiJperiieements . 
ORDINARY RA TES. 

I n .lde P alre� each i n .ertlo
'
IL-- .. , :; cell "  .. n n n e  

IJnck P Re-e. e n e h  i ll !ii e r r.i o n  ... .. .. ..  $ 1 . 0 0  a l i n e  
or For some classes of AdlVertisemen

t
s. Special and 

Hi<;Jher rates are reqv4red. 
The above are charl<es per ajrate line-abollt ei"ht 

wOl'lls per line. 'l'his notice shows the width of the line. 
and is set in agate type. lGngravinllS may head. adver­
tisements at the same j'ate per 8¥ate line, bv measure .. 
'nenL, as the letter press. Advertisement's must be 
received at PublicatIon Office as early as Thursday 
morntnJl to appear in the followiDil week's issue. 

[N O VEMBER I O, 1 894. 

Parson's Horological Institute. 

gcnool for llIatcnmaker$ 
ENGRAVERS AN D J EWELERS. 

PI'" Sent! !OT Catalogue and Re!erences. 
PARSON 'S  HOROLOGICAL INSTITUTE. 

TYPEW R I T E R S. 
AU makes half-price. Rebuilt t o  eqnal new. Shipped wIthout deposit to responsible parties in all parts of the world. Unprejudiced advice gIven. Illust'd cata. free. TYPE W R I TER I. 4Ii Liberty Street BEADQUAIlTER8, S New York. U. S. A. 

Tho TYDOwritor 
EXCHANGE, 

8 Barclay St. , New York. 
Grain scouring machine. R. W. Welch . . . . . . . . . . .  ' . 0  Steering engine, M. A. Beck . . . . . . . . . . . . . . . . . . . . . . . .  528,356 
Grate, water heating fire. J. H. Phillips. . . . . . . . . . . .  Steering fIear, vessel. O .  Schleicher . . . . . . . . . . . . . . . . . 528.183 
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.����: : : : : : : : :  �tg���fpe ��ia�g�����W.Wilson . . . . . . . . . . . . . . . . . . 528.408 

Gun frame. R. C. Fay . . . .  . . . .  . . . .  . . . . . . . . . . . . . .  . . . . . .  Stovepipe thimble. W .  Biermann . . . . . . . . . . . . . . . . . . .  528.139 
Guns. ejecting and cocking mecbanism for break- Strap. See Hitching strap. 

down. G. A. Horne _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S28,228 Structure. tubular underground, R. L. Harris . . . . .  528,367 

Pum�ing w,tu �y �om�na:lu Air. 
We take pleasure in announcing that by arrangements I We will save yOll from �O to 

made with J. G. Pohle, we are enabled to furnish our 00 per cent. on Typewnters 
customers with the of all makes. 

POHl.E A IR LIFT PUMP. pr Send fOT catalogue. 
pr�tected by numerouB AmeIjcan 8I!d Foreign patents. 

H Y PNOTI S M - its Uses and Abuses. Tbe science Guns, ejector for breakdown. Fay & Humphreys. 628,508 Stud or fastening- for shirt wristbands, etc., J .  
Hangel'. See Door hanger. Pipe hanger. Nadal . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  528 • .339 

'Ihis departJJ?ent of our buslness �Ill be under the eer- • easily acquired by anyone. Illus'd sonal superVISIOn of Dr. Pohle. the mventor and pat ee. hook, $ 1 . Dr. Anderson, S.A.n Masonic Tem .• Chicago Harrow. dISk. J. Macphai! . .  . . . . . . . . . . . . . . . . . .  528
1
172. 528.173 Surgical cabinet and irrIgating device. E. M. 

He
�. H�f��ri��.' . ����act.�::. ��� �?�:������� .��'. 528,272 Swit��

d
��J:EieCiro.:magiietic· sWftcti: ' RRiiway 

528,
232 *�!ir�g <fio�e�tl'b��:{;;i: .. oii:::::::::::::::::::.: ·. ��:!%1 Tat>'i:.'

t
"J'ee Extension table. 

THE INGERSOLL-SERGlllANT DRILL CO. ' 
Havemeyer Building. 26 Cortlandt St., New 'york. 

Heating furnace. C. D. Howard . . . . . . . . . . . . . . . . . . . . •  528.479 Table6.ux vivant. apparatns for displaying. E. 
Hides. treatmg. D. A. Goodman . . . . . . • . . . . . . . . . . . . .  528.427 Von Kilanyl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 528.312. 528.373 Dl�::i�:��r�.l: lt���1f:��: : : : : : : : : : : : : : : : : : :  : ::.�: g�:� �::�gfn�i�g�afin�:l�z3����·for·. 'M: M: Vogt .· :·.·.·. m:li� 
HOiSti'1mecbanism. G. F. Jennings . . . . . . . . . . . . . . .  528.297 Telegrapb key. C. F. Sebrin" . . . . . . . . . . . . . . . . . . . . . . . . 528.345 

�gg=·anJ::e;'}f. ��o:earson . . . . . . . . . . . . . . . . . . . . . . . . 528.311 ���"t���3�R'rri'�
h
.�.

i
�

I
:.�: .:.�.���::::::::.:528:392to g�:� 

Horse boot. J. Dulfy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.249 '1'ent fastenting. J. J .  Rlnn . . . . . . . . . . . . . . . . . . . . . . .  
'
" 528.391 

Horse detacber. M. ll. Benster . . . . . . . . . . . . . . . . . . . . .  528.410 Thermostat. D. W. Tbompson . . . . . . . . . . . . . . . . . . . . . .  528.189 
HuBer. See 'B'ruit huller. Thill coupling, C. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528,351 
Hydraulic elevator. J. R. Wade . . . . . . . . . . . . . . . . . . . . .  528,281 Thill couplings, antirattler for, M. McKinnon . . . . . 528,338 
Indicator. See En�dne indicator. Thrasher band cutter and feeder, !:;chauer & 
InvalId liftlng apparatus. W. E. Goulding . . . . . . . . . •  528.475 Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.300 
Iron. See Sad iron. Time recorder. workman's. D. M. Cooper . . . . . . . . . .  628.223 
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Knives to their bandIes, means for attaching, Toboggan, roller. C. N. Grant . . . . . . . . . . . . . . . . . . . . . . . .  528,224-
Westby & Whitlleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.4li2 Toy bank. com controlled musical. H. W. Porter .• 528.277 l���i ��r[e�\�: X�
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Lace clamp. shoe. L. D. Craig . . . . . . . . . . . . . . . . . . . . . . .. 528.464 Trolley catcher. W. D. CObb . . . . . . . • . . . . . . . . . . . . . . . . .  528,149 t:�:, ��i�:iig.
s
���jb�O:·h���

e
�� M·.· Scbiesinger·. ��:� : ����k�1. W. rt:�d�il�:. ���.��: : :  :� : : : : : : : : : :  � : : : : : : : :  �:m Lamp. electric arc. R. Segerdahl . .  . . . . . . . . . . . . . . . . . .  528.184 ' Tug. hame. J. C. Clausen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , ti28.H4 Lamp shade. electriC. E. Vedovelll . . . . . . . . . . . . . . . . • .  528.241 Turntable. C. L. Strobe\ . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.402 
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& Von Hoegh . . .  628,1
55 TYPi;v���
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. �ii:'��.��� : : : : :  : : : : : : : : : g�:� Magazine· camera. G. P. C. Maroniez . . . . . . . . . . . . . . . .  528.176 Vehicle wheel. �'. & '1'. F. Mendenhall . . . . . . . . . . . . . . 528.376 

�:��c�e%���u�in����l ·B&t·le·y : : : ·  : : : : : : : : : : : : : :  g�:ti� �t::: �aJJl..s:�:iii�: ·w:·u: ·&;w: ii".·Toies·::::::: .. : : :  �:t� Matcb box. M. Strakosch . . . . . . . . . . . . . . . . . . . . . . . . . . .  526.186 Wall. F. Schweitzer . . . . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.289 
����������.

g
J ��f���' (�)������. � .������: :  : :::: : 5ii:ror ;�f��f::�r':r�����g,.g���� 'disciiarging' machine; 528.

:m Mechanical movement, 1. 8. Bryant . . . . . . . . . . . . . . . .  528,412 gr1,loin. L. �. Summers . . . . . . . . . . . .  � . . . . . . . . . . . . . . . • _ 528,403 Microscopes. slow motion attachment for. H. G. Wheel. See Car wheel. Power wheel. Vehicle 
Sedgwick . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  526.211 wheel. 

�l�in::;:'a�gr;:. 3'.
i
�arkus . . . . . . . . . . . • . . . . . . . . . . .  '" 526,175 ���:l�!�t�� .r.n��

a
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:.��::::::: : : : : g�:�n Mould. E. L. Ransome . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 528.342 Window. A. Massalski . .  . . . . . . . . . . . • • . . . . . . . . . . . . • • . . 528.383 
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VEI,OClTY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SCIEN­
TIFIC AMERICAN on the question of the speed of ice 
boats. demor.strating- how and wby it is  that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanat.ory dill/lrams. Contained in :SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. 
To be had at this office aDd from all newsdealers. 

'DRILLlNG 'MACHINER1J 
I MANU FAC TU R ED BV'-WILLIAMSi BROTH�S, 

. ITHACA·, N.V� 
unlllaJlT�n OR ON S J LLS� FOR 

OR SHALLOW WELL5, WITH! 
STEAM OR HORSE" POWI!R 

SEND r O R  C ATA LOG U E  WIWAM5 BROS.ITH� 
A RT ESIAN WE LLS -BY PRO F. E. 
G. Smith. A paper on artesian wells as a source of �ater supply. Essential geological conditions of arte .. sian welJs. Some chemical features of artesian well supply. Contained in SCIENTIFIC AMERICA!.i Sup­PLEMENT. No. 943. Price 10 cents. To be had at this office and from all newsdea lers. 

THE MODERN ICE YACHT, - BY 
Geo. W. Polk. A new ' and valuable paper. containing 
fUllt practical directions and specifications for the conw 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en .. 
�ravin.zs drawn to sca le. sbowing the form. position, and arrangerr..ent of all the parts. Contained in S(,IEN� 
TIllIe AM-ERlCAN SUPPLEMENT. No. 6�4. Price 10 
cents. To be had at this office and of all newsdealers. 

New Full Mounted Lightn ing  Screw Plate. 
Send for Catalogue. 

Wiley & RU88el l lU lg. Co" Greenfield. Mas •.• U.S.A. 

VANDUZEN SJ��M PUMP 
THE BEST IN  THE WORLD. 

Pumps Any Kind of Liquid. 
Alwa.y. in Order, nlver Clogs nor 

."'''"1-.. ..... ---. Every Pump Gua.rante.d. 

SIZES.--
GaUon. per Hour. $7 to $75 each. Add rell 

E VANDUZEN &. TIFT CO., 
10%  to  108  E. 8etond st  . •  Cindnnatl. O.  

Monuments. construction of memorial, W. B. Wire stretcber. J .  E. Crisp . . . . . . . . . . . • . . .  _ . . . . . . . . • . . 528,151 Van Amrinl1e . . . . • . • . . . . . . . • • • • . . . . . • . . . . . . . . . .  528.193 Wire tightener. C. H. Van Wlljl;oner . . • . . . • . . . • . . . . .  526.194 Motor. Bro:;vne ,,< Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 528.4tn Wool washing machine. F. G. & A. C. Sargent . . . . • 526.162 Motors, cyllnderjand valve for steam,A. Holmgren 528.227 W::-encb, J. L. Stambaugh . . . . . . . . . . . . . . . . . • • . • . . . • • . . 5'28,398 OI L WE L L  SU P P LY GO. A. Valuable gook 
M�ii?

n
�e!������ �allidmore . . . . . . . . . . . . . . . . . . . . . •  528,sot Manufacturers of everytbing needed for 

Nozzle. F. W. Herbkesmann . . . . . . . . . . . . . . • . . . . . . . . . • 528.431 D ESIGNS. Nut and bolt lock, T. Berridge . . . . . . . . . . . . . . . . . . . . .  . 

���·f�I:j,i�d.r.,
a
�te;�i-i.: ·,;Prt;.ii. iiJ: :i: Carroil:::.: B�usb handle, W. J. Lloyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28.749 

Nut lock. F. 8. Robbins . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . • . . I D.lsh, covered. C. W. Franzbeim . . . . . • • • . . • . . . . • . . . . • .  23.748 

ARTESIAN WELLS 
f
Yfo�I��:

r �::tt?�!: Jr;:,
r
c��:!����£>�b���' 

ToOls, etc. l1I u�'d calaiogue. pn.ce hSLS, and d-i,scount sheets on. request. Oar lock. H. Brinkmann . . . . . • . . . . . . . . . . . . . . . . . . . . . • .  528.221 I FISh s�aler. W. J. Ruedisale . . . . . . . . . . . . . . . . . . . . . . . . . .  28.752 
Ohmmeter, A. H. Armen . . . . . . . . . . . . . . . . . . .. . . . . . . . .  528,268 H;eadhgbt case, E. A. Edwards . . . . . . . . . . . . . . . . . . . . . . .  23,754 Pittiburg. OJ! City and Bradford. Pa. Oil burner. J. Dnbelman . . • • . . . . . . . . . . • • . . . . . . . . . . . . .  528.292 PICture frame. C. F. Mosman . . . . . . . . . . . . . . . . . . . . . . . . . 23.751 
Oil burner. C. H. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  528.336 �pool bolder box. F. A,. Phelps . . . • . . . . . . . • . . . . . . . . . . .  28.750 Also. 32 Cortlandt St., New York. 
Oil burner. C. Whittingbam . . . . . . . . . . . . . . . . . • . . . . . .  528.3U ISp�on • . etc . •  H. J. Robmwn . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.747 
Open beartb furnace, J. Phrve's . . . . . . . . .  � . . . . . . . . . . . 528,510 Trlll?mmg. J. MUl!er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,746 
()ralli/e polishing machine. A. Warr . . . . . . • . . . . . . . • .  526.195 VehIcle step. H. C. Swan . . . . . . . . . . . • . . . . . • . . . . • . . . . . . .  23.753 
Organ, M. Hetherington . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528,478 

TO INVENTO RS E. Kon\fslow. Manufac­
and Models , otfers Sp�cl:.

e
).,��i1i�f:s �o

ai��n
e
e:t! Oven, bakers'. J. Adair . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . .  528,456 

Package. airtight. A. Roder . . . . . .  : . . . . . . . . . . . . . . . . . • .  528.260 
Package carrier, E. C. Gipe . . . . . . . . . . . . . . . . . . . . . . . . . .  528.203 
Paper machine suction box. E. Sanderson . . . . . . • . .  

Pbono"raph, H . . J. Lloret . . . . . . . . . . . . . . . . . . . . . . . . . . .  . �::�� �:;i�i �a:m��,1l.· F': Fuc'bs: : : : : : : : : : : : : : :  : .: ��: �]::;!�; l�.f������n�: .�:. �.�����: ::: : : :: : : : .  
�i��e�

r
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Planter and fertilizer distributer. combined, H. 
Compton . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 528.36.1 

Plow attachment. Culbertson & Burke . . . . . . . . . . . . .  528.324 
Plow. rotary. L. D. Railsback . . . . . . . . . . . . . . . . . . . . . . . •  528.511 
Power wheel, A. J. B. Berger . . . . . . . . . . . . . . . . . . . . • . . .  528.518 
Power wheel for endless conveyers or elevators, 

A. J. B. Berger . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.357 
Printed matter, prodUCing copied effects on, C. E. 

Adamson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  528.133 
Printing machine, rotary, J. M.ichaud . . . . . . . . . . . . . .  528,�33 
Propeller. screw. W. H. Jay . . . . . . . . . . . . . . . . . . . . . . . . •• 528.353 
Propeller. vessel. S. S. Wbipps . . . . . . . . . . . . . . . . . . . . . .  528.265 
����!I���Waft��: .�� ;�.���.s.����: :: : : : : �::::::::: �i:lk�:f�:rit���:: : : : : : : : : : : : : : : : : : : : : : : : : : : 
Pump governor. steam, J .. R .  Nixon . . . . . . . . . . . . . . .  . 

��:cl!;. 
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Rack. See Clothes rack. Scythe rack. 
Railway. closed conduit electric. J. Fo McLangh-

lin . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . •  528.379 
Railway. conduit electric. J. L. Hornig . . . . . . . . . . . .  528.206 
ltailway conduit system. electric. J. B. Linn . . . . . .  528,330 
Railway frog, C. W. 8peckin . . . . . . . . . . . . . . . . . . . . . . . .  528,34-8 
Railway gripper, cable, B. Brownstein . . . . . . . . . . . . . 52S.359 
RJ.llway sanding device. C. B. Andrews . . . . . . . . . . . .  528,500 
It!H::� s���a�h�:c:��a�t�B�����ctinji;5�:W: 528.246 

Wood ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .- . . . . .  528,454 
::H::� :�fJh, Bl:��:' :
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Railway systems, electric machine for, E. Dem-
ing . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . • .  528.465 

Railway track. W. R. Smith . . . . . . . . . . . . . . . . . . . . . . . .  528.309 
Rallways. c10sed condUIt for electric, W. E. 

Stearns . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • 526.41» 
Ratchet mechanism. W. H. Young. Jr . . • • • • . • • . . . •• 528.353 
Recorder. See Time recorder. 
Reel. See Bolting- r�e1. 
Register. C. C. Field' . . . . . . . . . . . . . . • • • • • • • • • • . . . • • . . •  526,509 Revolver. O. E. Smltll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528,263 Rheostat. M. Waddell . . .  , .  . . . . . . . . . . . . . . . . . . . . . . .. . . .  528,243 Boaster. See Meat. l'Oa8ter. 

ors. Guarantees to work out ideas in strictest secre
fh':

' TRAD E MARKS. I �:k��t:',r..:'ri'��tmt�h:�eC��t�uIg�e�t1·v�� 
A bsorbents for surg-ieal and otber purposes, Jaros nable ideas, w1!ich they lack mechanical training [0 de-

HygIelllC Uderwear Company . . . . . . . . . . . . . . . 25.419 velop. NoveltIes a�d patented articles manufactured 
AntIs�ptic p'3wders. Ointments, liniments, and by contract. 1 8 1 :seneca St., Cleveland, Ohio. 

�:��:!:i�r·e�!���:!itidi.,Bj3:.iii;Cf�i.i��i:·'i. �:tiN , GATES ROCK ct, O R E  BREAKER 
Bin��

k
��d paper 'box m .. ciiin;' ... · Gebruder' Breii:· 

25.422 Capacity up to 200 tOBS per hour. 
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� 
Brooms. Merkle-Wiley Broom Company . . . . . . . . . . .  25.�34 all other Breakers combined. 
8f��:in�
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u
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20.4-1
7 Builders of high grade Mining 

& 80ns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 25.431 f::f�i���n���ilre
a�t!f:e��ncen-

Collars. men·s. Miller. H.II & Hartwell . . . . . . . . . . . . . .  25.407 pr Send !OT Catalogues. 
8g��:i:������t���%?�1�;;61�.��1l�. �������: : �:m GA.TES IRON WORKS, 
Gloves and mittens. Saranac Glove Company . . . . . .  25.408 50 C So. Clinton St .• Chicago. Iron. steel. and lead manufactures. certam named. 136 C Liberty St., N. Y. 28'1 C Franklin St . •  Boston, Mass. Rylands Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.t36 t:::�; ��s�\.-�g:���

I
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n
;a����.���·:.:·::::.: : : :  �:m i T h SC"lent ·lf ·1 L�ad •. whlte. H. A. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . ' 25.432

1 e C LlConce roots, sticks, paste. and pellets. Carenou 
Mefts:�red: Joseph' ii� 'Peebies', 'Sons'COm' 'any: : : �:m I � 

American 
FOR 1 894. Medals. G. B. Soley . . . . . . . . . . . . . . . . . . . . . . . . .  �.414 to 25.416 PUBLICATIONS �::t:�:��

rs
�o:-pS

H
:;�cS� ����:�Yand ' s'jiiiiiar 25,433 

articles. W. S. Thomson . . . . . . . . . . . . . . . . . . . . . . . . .  25.426 
Piano tuning pins. A. Doll<e & Son . . . . . . . . . . . . . . . . . .  25,4035 
Polish ing preparations, Cbemiscb Fabrik Herr-

mann & A. Lubszynskl . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  25,430 
Remedies, certain internal and external, W. Rit-

meier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • • • . . . . . . . . .  25,420 
Sheetings. J. A. Robinson. . . . . . . . . . . . . . . . . . . . . . . . . . .  25.412 
Silk, embroidery, sewing, and floss, New London 

Wash flilk Company. . . . .  . . . .  . . . . . .  . . . . . . . . . . . . . . .  25,410 
Soap. toilet. Graham Brothers & Company. .  . . .  . .  . 25.429 
Whisky, Carstairs, McCall & Company . . . . . . . . . . . . . .  25,424 
Wool piece p;oods, including �ergeSt estamens. and 

suitings, Hamlyn Brothers . . . . . . . . . . . . . . . . . . . . . . .  25,413 
------ -- ---. �. -. _ . . . . _-

A printed copy of �be specillcatlon and drawing of 
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25 cents.. In ordering please state the name and number 
of the patent desired. anll remit to !\.Iunn & Co •• 361 
Broadway, New York. 

ean n'diall paten IS may now' be obtained by the"in .. 
ventors for any of the inventions named In the fore­
!lOing list. provided they are simple. at a cost of $40 each . 
If complicated the cost will be a little more. For fnll 
instructions address Munn & Co •• 361 Broadway. New York. Other forelKll pau.nts may also be ohtalned. 

The prices of the different publications In the United 
States. Canada. and Mexico are as follows : 

RATES BY MAIL. 
The Scientillc American (weekly). one year $3.00 
The Sclentillc American Supplement (weekly). one 

year. - - 5.00 
The Scientillc American. Spanish Edition (month-

ly). one year; - - - - - - - - 3.00 
The Sclentillc American Architects and Builders 

Edition (monthly). one year. - - 2.50 
COMBINED RATES. 

The Scientillc American and Supplement - $7.00 
The Scientillc American and Architects and Build-

ers Edition. - . 5.00 
The Scientillc American, Supplement. and Archi­

·tects and Builders EdItion. 
Propm"tionate Rates for Six ]Ionths. 

9.00 

This Includes p08tage. which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 

1 2,500 Receil.t8. '708 Pa ge... Price $5.  
Bount! in Sheep. $6. Half-A/OToCCO. $6,aO. 

th��o�r��e�l ���i�����'k�p<;fe�����g'l'J'P�!
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and Queries of correspondents as published in the !"cl­
e n t i fi e  A Ul el'j ean during tbe past flfty years ; together 
with many valuable and important additions. 

Over Twelve T h o u sand selected Receipts are 
here collected ; nearly every hranch of the use'ful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stUd­
ies and practical experience of the ablest chemists and 
workers in all parts of the world i the information given 
being of the highest value. arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of. relatin� 
to formulre used in the various manufacturing indus .. 
tries, win here be found answered. 

Instructions for working many dillerent processes in 
the arts are given. 

pr����ry �{l ll':i� i�'l'h�'l,��� ��Kh �h,:
c
l� gi ����� 

value in their respective caJ1ings. 
Those who are in search of independent business or 

employment, relating to -the bome manufacture of sam .. 
pIe articles, will find in it hundreds of D.lost excellent 
su�gestions. rJr Send jor Descript ive Circular 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE. 

361 Broadway, New YOl'k� 

© 1894 SCIENTIFIC AMERICAN, INC



NOVEMBER 1 0, 1 894.] 
F01lIIIded b y  Mathew Carl'!!/, 1'185. 

HENRY CAREY BAIRD &. CO. 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

81 0  Walnut St., Philadelphia, Po., U. S. A .  
nr Our New aud Revised Catalogue o f  Practical and 

Scientific Books, 90 pages, 8vo, and our other CatalollUes 
and Circulars, the whole covering every branch of 8ci-
�g��PJ'i�
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address. 

For the Pictorial and Literary Presentation of 
the Events of the Day 

Harper's .�( . .;.;;,n • 

Weekly 
TAKES THE LEAD. 

In addition to its many ot�er attractions, iIIus­
trated records of the achievements in 

"'. SOIENOE AND ART .'" 

form a notable feature. During 1894 there have 
been capital articles on such topics as :  

Ohicago Drainage Oanal, 
Recent Excavations at Dashur, Egypt, 
Gold Mines of Oolorado, 
N eed of a National Health Board, 
Electrical Industries, 
Cleansing the Streets of Paris, 

Constant advancement in excellence is the chief 
guide in the direction of HAR.PER.'S WEEKLY, 

and , with almost boundless resources , it will con­
tinue to treat every scientific event of public in­
terest comprehensively and at the shortest notice. 

GinQ � GOII1paQY 
P UBLISH 

E1·:�.\:�b��:Pr��:.ro� (�FPh��g! Geography In 
::fI����t���:���::· . . . 8v�' . .  �

l
.���: . �. �.���s: . . ����M{j 

SC H EINER'S ASTRONOMICA l. SPECTRO­
SCO PY .  
'rranslated. enlarged, and Revised by Professor E .  B. 
Frost, of Dartmouth College. 8vo, half leather, illus-
trated, 482 pages. Price. by mail . . . . . . . . . . . . . . . . . . . �.OO 
(Department of Special Publication.) 

F8 {Jt":Jt;t�( ,.rf�tl:�D A�-'t LSrl-sEJllH1.Li. 
HA ItMONIC"'. 
With Applications to Problems in Mathematical 
Phrslcs. By Professor W. E. Byerly, of Harvard 
UDlversity. 8vo, cloth, 288 pages. Price . . . . . . . . . .  1a.15 

nr Descriptive Ctrculars sent free to a'lll/J addiress. 

C I N N  8c C O M P A N Y, P u b l i shers, 
BOSTON. NEW YORK. CH ICAGO. LONDON. 

Map of the United States 
A large, handsome Map of the United Ststes, mounted 

and suitable for office or bome use, is issued by the 
Burlington Route. Copies will be mailed to any ad­
dress, on receipt of fifteen cents in postage, by P. S. 
EUSTIS, Gi!neral Passenger Agent, C., B. and Q. R. R., 
Chicago, Ill. 

Experimental & Model Work 
Electrical Instruments. Fine Machinery, Special Appa.­
ratus, Telephones, Photograph Machines, Repairs, etc. 

E. V. BAILLARD, 1D6 Liberty Street, N. Y. 

§!2ft��t�fsEy� �::!:�� 
the days' sales that can be sworn by. 
Enforces accuracy and honesty. 
Three duplicate tickets, ODe for �g:;oc:?ri���t�� ��8�r��ne� �:� 
wil1 s8ve you many times its cost. 
Best "Day Book" on earth. eend for an illustrated catalogue wnlcn tells you all about it. 
C H I C A G O  AUT. REG I STER CII. W M.ONROE STREET, OUIOAG{j 

J titutifit !mttitau. 
* THE " MUNSON " TYPEWRITER . * 

This machine is an "evolution," the outgrowth of years of experience and the 
best �'iI"u���f :����fc.

wo��. 
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the 
EllIdh· operated, with U u i v e rsill Key BOB)'d. 

INTERCHANGEABLE STEEL TYPE WHEEL, 
ing �:.\� e 

p��3�
si ��:c�� ����rf� ���:r�n�

b==es� eight, with carry-
Hlghest Medal Awarded, World's Fair, Chicago, 1893. Send for circular to 

The Munson Typewriter Co" 1 1 1 E, Division Street, Ch icago, I I I "  U. S, A. 
SCIENTIFIC AMERlCAN D Y N A MO. 
Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 !'h:�l1!.ii'J: I��
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for the benefit of the readers of the Scientific ..,I meriC(lll, 
by Mr. W. S. Bishop, of New Haven, Conn. It Is de-
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use, but who do not care to enter into the subject scien­
tifically. With 24 illustrations. Contained In �CIENTIFIC 
AMERICAN SUPPLE'' ''''T, No. "'6.�. Price 10 cents. To 
be had at this office and from all newsdealers . 

.HETAL and WOOD TOOLS WOB�BS' FOOT PuWER J SCROL;g��I�EIIIl, LA.'IHES,FORIIERB, MACHINERY ClIRCULAB 8.!. W8 and • We� 1n Stock all the L E A D . N O  �hl�:wer 
llt& VERY LOW PRICES I 

Bend � cents for large Illns. Catalog. THE WILKINSON CO. , 
83 Ra.ndolph St. , ChicagO. 

MATCH � MACHINERY. 
Latest Improved. Complete plants furnished. JOS. C. 
DONNELLY, 1200 Buttonwood Street, Philadelphia, Pa. 

REOE IVER' S SALE . iM gFi\i:�i�� �:c���� 
and Tool Co., including real estate, tools, machin-
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and Seventh �ts., Bu1falo, N. Y., and consists of a four 
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sheet metal, presses, dies, etc. The factory is now in gK:����ry :f:e�
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celver, cor. Hudson and Seventh 8ts., Buffalo, N. Y. 

MESSRS. MUNN & Co., Solicitors 
of Patents. have bad nearly lIfty 
years' continu01l8 experience. Any 
one may quick)y 8lIcertain, free, 
w����'bI:�/�1'W�ro Kf��

b
f C�� �mm.Unica.tions strictly contlden .. f,i�i: to �b�

d
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PATENTS 

TYPE. W H EELS. MODELl LIXPERIMENTAL WORK.IMAUlWM:H11IERY NDVELTIES • ETC. NEW YO" aTENaL WDRK. 'aD NAalJAU at N.Y. 

MAXI M'S FLYING MACHIN E.-FULL 
description of the remarkable apparatus which Mr. 
Maxim recently propelled through the air with marked. 
success. With 12 illustrationt'o Contained in SCIEN-
�!���. A�6

E
b,!

I
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S C I EN TIFIC E N IGMAS.-BY LORD 
Salisbury. lnaullural address before the British Asso­
ciation. Oxford, AUJ{ust, 1894, on the subject of the con­
ditIOn in which we stand toward three or four of the 
m08t important physical questions which it has been 
the e1fort of the last century to solve : the enigmas Of 
the elements. the enigma of the ether, the enij;rmas of 
life, the Darwin theory. Containect in RCIENTIFIC 
AMERICAN SUPPLI<MENT, No. 97'�. Price 10 cents. 1.'0 
be bad at this office and from all newsdealers. 

Isks Folding Be.ds, 
Metal Chairs. 

H • Andrews & CO'1 2crrW�:a���v. 
NEW CE LLULOSE D E RIVATIVEB.­
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products derived trom them that promise to prove of 
p:reat value in the indufltries. as a substitute for gluet 
for cloth sizin�, as a vehicle for pigment printing, for 
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this office and from all newsdealers. 

S T E R EOPT I CON S .  
MAG I C  L AN T E R N S  A N D 
ACCESSOR I ES. S E N D  FOR CATALOGUE 
TO CHAS BESELER MAKER21B CENTRE 5T. 

N E.W Y O R K . 
----------------------------

How To Make a Dynamo 
OR llIOTOR. � horse �wer size, illustrated with 
full WOrking.:.-.ahl.:'1�

sput1Isg;;;i"(5���i..y��
e
j2;,S8. 

SUPERINTEN DEN'I' WA II TED in N. Y. elty. 
A bright, energetiC, all...around man, must be familiar 
with J,lping bnildings for gas, water, etc

t 
capable of 

��Ig�� ��o¥�lI'l�res! J.'1���,
e
llo4'Wl�W�i.
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B U Y  
T E L E P H O N E S 

� HIGH GRADE ONLY. Warranted. Contract-
PHOTOGRAPHY AS APPL I E D  TO � ��'i'l\jkIljEn��:l��,Ys�::a�'iiT:.N'i: 
ProceSR Work.-By J�eslie E. Chft. A n  interestinlil' re­
view of the various photo procefil,ses that a block must 
Jlo through before it is ready for the hands of the printer. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 
9 " 6 .  Price 10 cents. fi'o be had a.t this office and from 
a.ll newsdealers. 

That nre Jro od-lI o t.  .. cheap thinKS." The di:fter­ence in cost is little. We guarante.e our apparatus and 
'O�
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OO D E N  T A N KS. 
F(�M\�!��Ss��l'lr":wil,,::,'.t=� 

La. Red Cypress Wood Tanks a speCialty. 
W. E. CA I.DW};I • • •  CO . .  217 E. Main Street, Louisville, Ky. 

A rchitectural Books 
Useful, Beautiful and Cheap. 

Any person abont to erect a dwelling honse or sta­
ble. either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, 
school house, club house, or any other public building 
of high or low cost, sbould procure a complete set of 
the ARCHITECTS' AND BUILDERS' EDITION of the SCI­
ENTIFIC AMERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and persons about to build for themselves will find the 
work suggestive and most useful. They contain colored 
plates of the elevation, plan, and detail drawings of 
a.lmost every class of building, with speCification and 
approximate cost. 

Seventeen bound volumes are now ready and may be 
obtained, by mall, direct from the publishers or from 
any newsdealer. Price $2.00 a volume. Stitched In 
paper covers. SubSCription price, per annum, $2.50. 

Address and remit to 
M U N N  6;, CO., Publishers, 

361 Broadway, New 1[ork. 

U 
If so, we can supply you. All sizes 
m o u n t ed and U lllll o l l lu e d .  always 
kept in stock. Remember, we make a 
.pecialtyof selecting stones for all spe­
cial purposes. IT" Ask fO'1" catalogue. 

' .. Io e C I.EVE I.A II J) l'>TOIIE CO. 
2d Floor, Wilshire, Oleveland, O. 

ICE·BOATS-THE I R  CON STRUCTION 
and :\1 anagement. With workinJ{ drawings, details, and 
directions in full. Four engravings, showin� mode of 
construction. Views of the two fastest ice-sal ling boats 
used on the Hudson river in  winter. By H. A. Horsfal l, 
\I .E. Contained in SCIENTIFIC AMERICAN SUPPLE­
\lENT, 1 . The same number altlo contains the rules and 
regulations for the formation of ice-boat clubs, the sail­
Inll and management of ice-boats. Price 10 cents. 

The Bai ley Automatic B icycle Brake 0/8. is as qulck in action as thoUl,ht It­
self. So unobtrusive, the rider 
would never know he had It were It 
not for the Instant and elfective aid �rG���i:" ���'t:'''.:l

t
�i: !HMr�J. 

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

Laraest Manufacturers of 1.'elephones in the United States. 

THE NANDU ; ORN ITHOLOGI-
cal Sketch.-By Dr. Adolph Erlcn Bopcking. A very in­
teresting paper on the ostriches of the Western Hemi­
sphere. from a otudy of the oubject made in the lIeld. 
Oontained in SCIENTIFIC AMBRICAN SUPPLEMENT, No. 974. Price 10 cents. To be had at this office and from 
all newsdealers. 

...... SEID for our list of t9 (lata.. 
lOllS of Musie and 
Musical In�truments. . W. STORY. 26Central St�Boston. 14aso 

ALLE�-�E:: " CASl lNGS FF\� SPECIA\fRNS � --� -1\ 0 AN-O F I N E  GRAY I R O N  ALSO  ST E E L  

O-EVLIN " CO J r , N e  T INN ING  J 'P�N- PAl �,-G' s U; "  F N I SH I N G  N I N G  A - ,-{ . THO�LEHIGH AVE � AMERI 'AN ,'i; PH l lA  ' ---"� 

CRITER ION  MAG IC LANTERNS A n d  
Stereopticons. 

Oil, Lime or Electric Light. Front of Lanterns easily removable for substitution 
. of scientific attachments. We ma.ll:e lanterns and views for all kinds of uses. 

g- Catalogues fr,e. J. B. COLT &; CO . . 1 6  Beekman "'t., I\ ew York. 
189 La Salle Street, Chicago. J!l. lltO Market Street. San Jfranci800, Col. 

beared 
Oombination Chucks. Plain Universal Lathe 
�����'o��

d
�ph'::�rr/.;��h:'h?:;!i'!�· r\���, btl. !o'. A .  

Ask for cata!oyue f;n E1UJ!ish, .French, Spwnish or Ge�man. 
FIRST PRIZE AT COLUMBIAN EXPOSITION, 1898. 
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California and the PaCific Coast, and know the trade 
thoroughly. Have large office in San FranCiSCO, and 
wish to handle something of merit on commission 
or otherwise. Correspondence solicited. Address 
V ANNER, Room 15, 132 Market St., San FranCISCo, Cal. 

TELEPHONES ! 
If You Want the Best, Send Stamp 

for Our New CataloKue, 
Magneto Bells, Switchboards and 

Parts of Telephones. 
MIANUS ELECTRIC CO., Mianus, Ct. 

You Cannot Cut Yourself. 
A Del icious Shave. No Skin Disease. 

A CONTINUAL ECONOMY. 
Lasts a Lifeti me. 

Razor, $2.00. 
Machine and Strop, $1.75. 
Both In one box, 1a.75. ASK YOUR DEALER. 
E. LOTHAR SCHMITZ, 92 Reade St" New York. 

H O W  SH ALL YOUNG MEN B E  EDU-
cated In Applied Chemistry ?-By Peter T. Austen, P�. 
D . •  F.C.S. A valua.ble llaper in which Is pointed out th" 
kind and nature of a course in chemi8try which wtJ I be,.t 
educate men and enable them to till the demands madp 
by this country. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 97'S. Price 10 cents. To be had "t 
this omce and from all newsdealers. 

up· TO·DATE .CLOTHING 
Sold direct to consumers A T  LOWEST PRICES 

before 

El.EA.D Y � 
Fourteenth Edition of 

Experimental Science 

RE VI>!ED AND ENLARGED. 
l � O  l'ages n u d  1 1  U � u p e  .. v <'; uts added. 

Just the thing for a present for any man, woman, 
Rtudent, teacher, or aUf one interested in science. 

In the new matter contained in the last edition will be 
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with other new and interesting- Optical IRusions, the 
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er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of tbe Stars, and a great deal of 
other Dew matter whlch will prove of interest to scien­
tific readers. 

840 pages, 782 line cuts, snbstantially and beauttfully 
bound. Price in cloth, by mall. 54. Half morocco, $a, 

I]r"Send j01' ill'U st'rated circuuu'. 
M U N N  & co . . Publ ishers. 

Office of the SCI E N T I FIC A M E R ICAN, 
361 B&OAD WAY. NEW 1[0& .... 

© 1894 SCIENTIFIC AMERICAN, INC



��verti$ement$. 
O lt U I !'i A  I:  Y IL\ 'I' }:,.. . 

J I I M i tl t" P age. t-' a e h  i l l !li e l' l i u l l . .. -: ;)  (' e u t M  a l i n e  
H a di. P a � c .  (� ;l(' h  i l l !Oi t-' r r i u u  . .. - $ 1 . 0 0  a l i n e  

tir Fur smne classes ()f _-hll'fJ'tist'lHcuf.l;, Spec ial and HilJher 'fates are J"eq u i fed. 
'L' he at ove are «harges l)(�r agate line - about eight 

word� per line. Thi� notice show-:-; the widtli of t b e  line, 
and is set i n  ag-atp type. Engraving:- lIlay h ead aever­
tl�elllellts at tIl e �anie rate ver agate line. by measure­
ment, as the letter pre8� Advertis{�ments must be 
received at Publieat ion Office as early as 'J1hursday mOl'lI ing to appear in the following week's issue. 

COLD FORGED PRODUCT. 
Forged Wood Screw 1[' Patented l\lay 10, July 19. 1887 ; oct. 29, 1889 ; 

.
. 

' 1 .. 1.. . . . . Aug. 19, Oct. 21, 18llO : Avril 7 May 12, 1891 : 
II ,I .July 19. 18�t.�. , , I r JO' A d v a H l a g  .... M n l'f' � 
ii 1. Htrongcl' than a common screw. 
,i • 2. Uniform and wide slot. 

3. lteq uires the use of uut one bit in hard , wood. � 4. Inserted easier. � 5. Centralized point.. � tf. Superior holding' lJower. I' 7. 'rhe screw being ( ' o l d  .... o r u e d .  instead 
of ( ' II r .  leaves on its entire surface a � , :  1ll�I�

e
:,�i��

r samples to 

A M E R I C A N  S C R EW C O . 
P R OV I D E N C E ,  R. I .  

EI, ECTRO MOTOR. S I M PLE. H O W  TO 
make. By G. �f. Hopkins.-Description of a small electro 
motor devi�erj and Cl'nstl'Ucterl with a view to assisting 
amateurs to m ake a motor wn lch m ight be driven w ith 
advant age b y a curl'pnt derived fr< lffi a 'Jat tery� and 
which w()uld have sutlicien� power to operate a foot 
lathe or any rnacilmf> requiring not over one man power. \\ ith 11 figllreb Contain ed in �('[ I�KTIFl f'  AMEltlf'AN 
� n pPL II·M r. NT. No. f;4 1 .  P;oice 10 ceuts. 'Ilo be had at 
this u!l1ce and from aU newsdealers. 

W. L. DOUCLAS �3 S HOE I S  TH E BEST. 
'" . NO S Q U EA K I N G.  

$ 5. C O R DOVAN FRENCH& ENAMEu.ED CALF. • 
$4.$3.�O fiNE GAlf&I<ANSAROIl 

$ 3.� POllCE.3 SOLES. $'1 5.9.$2 . WORKINGMENS �. EXTRA FINE . 
$2. $ll� BOySSCHOoLSHOES. ' LAEiHES . 

$-I$2!,J�2 .  J.� NGOl ,;;} . BES'T DO '" 
S E N D  FOR CATALOG U E  • 

L' DOUGLAS , 
B ROCKTON, MASS. 

You cau save money by wearing the 
lV. L. Douglas $3.00 Shoe. 

Becau se, we are the largest nlanufacturers of 
this grade of shoes in the world, and guarantee their 
value by stamping the name and price on the 

bottom, which prutect you against high prices and 
the middleman's profits. Our shoes equal custom 
work in style, easy fitting and wearing qualities. 
We have them sold everywhere at lower prices for 
the value given than any other nlake. Take no sub­
stitute. If your dealer cannot supply you. we can. 

'l' lI E Motor of 1 9th Century 
• •  r;.--,,;� Can be used any\lace, to do any �Vitkitg�Ple �n�6i�te� !B�� 

Ashes l No Gauges ! No F1ngi­
neer ! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
hou'l' to eac11 inllicat,ed horse, pOU1-�==""""':::s'-<: er. For ci rculars, etc.J address 

EC<)Non, RE!HRtI.tTY. p(�8�·(���4��R�f{��:n��: (�Y i �1\fPL·\' TY, t'AFETY. • •  • �- ".". 

'SENTSWANTED rtli\FlNE TOOLS IN EVERYSHOP f4 CAT�g���R U.H.BESLY & CO: AND AGENCY. CHICAGO, I LL.U.S.A.-
-�-��--.� .... --.-.-------.. "' .. -.. --.-... ----! 

The I 
American 
Bell  Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns Letters­
Patent No. 463 , 5 6 9, granted 
to Emile Berl iner N O\-em­
ber 1 7 , 1 8 9 1 ,  for a combined 
Telegraph and Telephone, 
and controls Letters- Patent 

; ; : : ? :. ( ( 
i 

I I 
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�, itll t i f i' �mtritau. 
Assignee's HForced" Sale 

Owing to the necessity for an immediate 
Reorganization of our business, we must sell a lot 
of nevf - MEDICAL BA TTER.lES at practically the 
cost of production. 

They are of the " Dry Cell " type, now so popular, 
and received the Highest World's Fair Award for 
" Compactness, Range of Action, Efficiency and Beauty 
of Workmanship. "  Each one bears the stamp " Queen 
& Co."  and is guaranteed. 

" Forced Price. "  

N o .  ] .  T lV O  C E LL,.., with connecting cords and bandies . . . . . . . . . . . . . . . . . . .  $,). 00 

Should be 

$7.iiO 
1 2 . 00 
1 1'1. 00 

N o , 2. F O U R  CEL].�,  " 
.. " .. . .  . . . . . . . . . .  · . · ·  . . . 0 0  7. 11 11 

N o. 3, �IX CELLS, " handles, and accessories . . . . . . . 1 2.00 

Not more than three Batteries will be sold to one party (except the trade) at 
these prices. Remit cash w ith order and save boxing charges. 

Almost our entire stock of Scientific Apparatus . valued at hundreds of thousands 
of dollars. is temporarily offered at far less than regular prices. Ask for circular No. 
620, specify what is wanted, and receive our " R.eorganization" figures by return mail. 

QU E E N  &. CO. , I n corporated (J . G. G ray , Assig nee) ,  1 0 1 5  Chestnut St. , Phi ladelphia,  Pa, 

Mistakes in Addition. 

Office Headache, 
and mistakes in 'harrying forward 
don't occur where the Compto­
me 4 e r  is uscd. It saves halt the 
time in d oing the work and all 
time looking for errors. Solves 

:�(��r��;at.!'11p!�1�h���(':�S���� 
lems. Why don't you get one ! 

Write for Pamphlet. 

FELT &. T A R R A N T  MFG CO. 
52·66 ILLINOIS ST • •  CHICAGO. 

S cientifi c BQ!!! Cata logue 
lt E () EN T L Y  l' l) 8 ] . T I"HED . 

Our New Catalogue containing over 100 pages, includ­
ing works on more than fifty different subjects. Will 
be mailed free to any address on application. 
M U N N  &: (J O . ,  Pllblishn's SCIEN TH'IC AMERICA N, 

361 Broadw a)' ,  !'i"ew Y ork. 

DOES THE  WASH I N G  ���'ir�yg;,,�N. 50c. 

tII,.,.""'-liiii�!!II_1 W" Malted Ene. 
I New Steam Washing Machine 

Fits any boiler. 
Cleans in 15 minutes. 

Agents wanted in every City 
and Town. 

Bolgiano Manufact'g CO, 
BAI.TIMORE, JUD. 

K D D 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 , �Oatalouge·Z Rochester, 

N. Y. ''''-I\� f/<J. ADJUSTABLE H O L D E R S  
I u t 1/.."> I NCANDE.SCE.r�YLAMPS .  

.• /; I O.CWHITE GO.  WO RC E. ST E. R ,  l." � .", S E N D  FOR C I RCULARS . M AS S .  

ST E E L, I R O N ,  CO P P E R, Z I N C, B R ASS, T I N, 
A n d  all othet· Metals Perforated as Requ ired f-or Grain Cleaning and Min. 
i�r��\nif�h:�°:b��i£���!; lt�fe

e: p���s!s�I�to��:ISCo!lc:n�l�r:e ag�r��As��l;rc�U::J 
" rile Works, }�Hters, Spark Arresters. Gas and Water Works, Oil, Gas, and Vapor stoves 

eotree Machinery, etc., etc. Standard Sizes Perforated Tin and Brass always i n  Stock' 
T il E  I1 A IUU N (l T O N  '" KI:\(; I'E R F O RATI N H  C O . ,  () h i c a go .  

A n d  284 Pearl Street. N e w  York. 

BOOKS ON  PHOTOGRAPHY 
Cyclopredic P110toKl'aphlf iiOO pages, $<1.00 
(t " artet· C e n tnry in Photography . . . . .  <1.00 
\Vil son' s Photogrnph i cs . . . . . . . .  . . . . .  . . . <1 .00 
Photo l;ngl' avillg. Photo Etchill�. etc. 3 . 0 0  
W l l . S O N ' 1"  I' ll O,(,OGltA l' lJ IC MAH­
AZINE. Montbly, illustrated, bright, prae-
ticu! . . . . o . . $3. 0 11 PCI' y e a r .  � Il ml. l e copy, 10c.  
W" Send j o r  BoDle Li�t. liree . • • • • • . • • • 

EDWARD L. W I LSON , �t?wBloORA.f�n 
1/4 H. P .  GAS ENGI N E  CASTINGS 

A. F .WEE O &' CO. 
106 & 108 Liberty St. 

Castings and Parts 
for Small Engines, 
Boilers. Dynamos. 
i1'- ,sewZ stamp for 

Illustrated Hooklet. 

SCI ENTIFIC A M ERICAN S UPPLE· 
�:;�i�·c A�

n
�t?:��:���

a
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10 cents. Also to be had of newsdealers in all parts of 
tbe country. 

Challenge Family 
der and Polisher 
�Grinds everything, from CARVERS to N EEDLES, Polishes everything 

aay Sewing l\1a� Price, $1.00. 
Postage, ' Sc. 

W" Aaents Wanted. 
A P P I .E'I'ON l1'IFO. CO . 
Desk S. Philo., Po., U. s. A. 

THE " CLIMAX " 
Stereotyper and Mould ing Press 

combined, for making perfect C e  I I  u­
loid � t e r e o t )' I)t>M to be used in 
plnce of metal stereotypes. Also for 
making Ku bll.-.· � r a m pM. Should 
be in use in every printing office. 

See SCI. AM., Dec. 30. 189H. Send for 
circular to 

'I' ll !>  .1 . I? W. U ( J R M A N V O .  
� 1 '  E. G l'rili o u  �t • •  

H a l t i luol'e, IUd. 
Manufacturers of 

Rubber Stamps. Vulcanizers. stereo­
type Macbinery and Supplies. 

JlAY.JOHIf 
AI'III,a� 

STEAM PACKING 
Boiler Coverings, l\lillboard. Roofing, 

Building F'elt, Liquid Paints. Etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 
H. W. JOHNS MFG. CD •• 87 Maiden Lane. N. Y. 

e �Y�V�:N�:(�!� 
Illustrated in SClENTn'lc AMEIUCANo March :118t, p. 197 

L l O H T  P R O O F  F I L M  CARTRIDCES .  
N O  DARK RO O M  R E Q U I R E D. 

Best and Most Practical Camera in the World re�ard .. 
less of price. Prices. $1" to $ 1 ;) .  

IiF' Send for DescriptirJlll, 'with Samlllp, of lVork. 
Boston Camera Mf". Co., 382 Tremont St .• Boston. Mass. 
_________ 0 _ _____ _ 

J ESSO P'S S T E E LTHe\'�\RY 
F O R  T O O L S, S AW S  E: Te. 

w'!! J E S SOP 6< S O N S  �g 91 JOHN ST. NEW YORK 

Manufactory Esrabl i sh .. d 1 761 . 
LEAD PENCILS, COLORFJD PENCILS. SLATE 
PENCILS, WRITING SLATES. S'l'EEJ, PENS, GOLD 
PENS. I NKS, PENCIL CASES IN SILVER AND IN 
GOLD. STA'l'IONERS' RUB BER GOODS, RULERS, 
COLORS AND AR'l'IS'rS' MATERIALS. 

78 Reade Street , N ew York . N .  Y.  
Manufactory Establi.hed 1 76 1 .  

STA R R ETT'S 
Adjustable Jaw Cut - N ipper . 

Jaws are detachable, so they can be re­
moved , ground. and adjusted wh en worn, 
Al1 parts case-hardened except jaws. Inat 

spring below cutting edges obviates 
danger of breaking jaws. 
Price, 6 inch M (for mUSIC wire) . . . . $2.00 H 6 inch C (for common wire) . 2.00 

Ii].r I1htstrated Cafal{J!f l l t'  "'ree. 

1. S. Starrett, W.�]{�it��. 'tT"�i;, �o,oJ�: 

N o. 4 7 4, 2 3 1 ,  granted to 
Thomas A. Edison May 3,  
1 89 2 ,  for a Speaki n g  Tele­
graph, which Patents cover 
fundamental in \-entio n s  and 

� 'rU E  O N L Y  STORAGE BATTERY IN U S E  IN C E N TR A L  

} STATIONS OF AMERICAN MANUFACTIJRE. 

embrace all form s of micro- ; THE ELECTR I C  STORAGE BATTERY CO. , 

phone "an ,mittm and of i � 0 .. ", B.i I� i.g,  ""ad" phia,  Pa . 

L���:� R"��3�-�����������;. 

[NOVEMBER 1 0, 1 &)4. 

EM E R Y , :h1fI��: a�JteGI:ind��·�Vd�r:; pWe�: . 
Quick process and large stoek, \Vhen in a �uI'rY, 

. buy of THE TA N I T .: VII .• NJ<w '(Ol1K (''''Y. 
CINCINNATI. and STRO U.D�HUHG ,  PA . 

The Kombi 
Camera 

Makes a picture the size of 
this and in any shape you 
please. It i s  a combined 
camera and graphoscope. �e��n 2 a��'p��:�s n� t�f: 

�gy �O
r G{:r��a ll �e ttl.1Y 

lYill photograph anything � or anybody. Can be made '1lery profitable. � '1' b e  li o m b i .  complete. S S . 6 0 .  
c . _ ;,- � t r i p  ot Fi l m (2;; exposures) 2 0  

h cents  addi tiolHl l .  
I f  not for sale b y  your photo dealer. the Kombi will b e  

sent t o  any address, postage paid, on receipt o f  price. 
ALFREU C. KE1Ul'ER, 211S Lake �t., Ch icago 

UNIVERSAL LAM P  HOLDER .  
Place your lamp j ust where you want it. 

'l'rade Supplied. Salesmen Wantedo W" Cata!oguc liree. 

FARIES llIANlJ F ' U  CO., DEeA'I'UR. U,L. 

I C E · H o n S E  ANn COLD RUOM.-BY 
R G,  Hatfield. With directions for construction. Four 
engravings. Contained in SCl E);T1FlC AM ERICAN SuP. 
PLEMEN'l', No . . "i H .  Price 10 cents. To lJe lJad at this 
office and frolll alJ newsdealers. 

T H E  

rr ":�TA BT.ISHED 1 S4;;. 
The M ost Popular Scientific Paper i n  the World 

O n l y  $ 3 . 0 0  " 1' ,' a 1". I n c l u di u g  Postage. 
'Vt'('kJ y--52 N U lllbel'joI It Y e al'. 

T h i foi  n' i d t" l y  c i r c u l a t e d  and :splendidly illustrated 
paper is published weekl y. Every number contains six­
teen pages of useful information and a large number of 
original engravings of new illventions and discoveries, 
representing }�ngineering Works, Steam .Machinery, 
New Inventions, Novelties in :MechaniCS, Manufactures, 
Chemistry, Rlectricity,rrelegrapb y. Photography, Archi­
tecture, Agriculture, Horticulture. Natural History, 
etc. Complete list of Patents each week. 

T e l'l I I�  of � lI b !s C l· i p t i o ll . � One copy of the SCI EN­
'.rnne AM BHICAN will be sent for one yea,r-52 llumbers­
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico. on receipt of 1' hl'(,(" J) o l hl1'� by 
the pul?lishers j Mix months, $1.50 ; three months, $1.00. 

(H ll b � . - Special rates for several names, and to Post· 
masters. 'Vrite for particulars. 

'l'he safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully pl aced inside 
of envelopes, securely sealed, and eorrectly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make alJ orders, drafts, etc., payable to 

llI lJ N N  & C O  . . 3 6 1  H l'oadwa)', New T"l'I • •  
---i@.---

= = T H E  m = Jdtntine �mtdtan 'uppltment 
'11his is a separate and dbtinct publicat ioll from 'rUE 

SClE N T U'IC AMJ:.j}{H'A r\ ,  but i s  uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many of whicu are taken 1'r0111 foreign 
papers and accompanie(l with translatell d€"8Cl'iptiOlU�. 
'flHE SCI ENTlE'IC AM BHICA N RITPPLEl\I l<:NT is published 
weekly, and incl udes a very wide range of contents, It 
presents the most recent papers by eminent writers in 
all the principal departments of SCience and the Useful 
Arts, embracing Biology. Geology. Mineralogy, �atural 
lIistory, Geography, Al'ch reolol!Y. Ast rOllOIll) l f'hemi8-
try, �Jl eetrieity, Light, H eat, :\leehanicai Enginef'ring-, 
Steam and Hailway ��lw:iTweri ng,  )"filling, ship Jluilding, 
).iarine Engineering, Photography, Tech nology. J\1anu. 
facturillg Industries, SUllitary }}ngilleerillll, Agriculture, 
Horticulture, Domestic }�cunomy, Biography. :\-ledicine. 
etc. A vast amount of fresh and valuabl e information 
obtainable ] n  no other publication. 

The most importa.nt fJngfncer'iug lYorks, Mechanisms, 
and Manllfactures at home and abroad are illustrated 
and d�scribed in the .:; UPPLEIHENTo 

Price for the SUP PI;I!:l\IE�'I', for tbe United States, 
Canada, an d Mexico. $5.00 a year ; or one copy of the 
SCIENTIFIC A:\J EHJCA� and one copy of the SU PPLE. 
l\ll:<JNT, both mailed for one year to one address for '7.00. 
Single copie8, 10 c(->nts. A dd re88 awl remit lJy pORtal 
order, expresl'! money order, or cheCk. 

iU l : !'i" N  & ('0.,  ;16 1  B r o a d w n y .  N " w Y" ,·k. 
---� ---

�t\iltliug - ' -
TH}!; SCII!:N'fH'IC A M:I:<JUICAN A U C H J  T 1!: (' 'l' S '  A N D  

BUILDERS' E]) l TION is issued monthly. $2 50 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid :llagazine of Architecture, 
richly adorn .. d with elegant platt's in colors, and with 
otber flne engravings ; illustrating the most interesting 
exampl es or modern Architectural Constl'uct ion and 
al l iNl subjects. 

A sJ)('('ial feature i s  the pre�entatioll in each number 
of a variety of the latest and best plans for private resi� 
dellce�. city and eountry, induding those of very mOd­
erate cost as we]] as the more expensive. Drawings in 
perspective a n d  in color are given. together w i t h  Plans, 
Descriptions, Locations. ]]stimated Cost, etc. 

The elegance and cheapness of this magnificent work 
bave won for it the I� a)·�p�t {� i J' e ll l a t i o ll of any 
Arcbitectural publication in the world. Sold by aU 
newsdealers. $2.50 a year. Remit to 

lli: GNl'f & C O  .• P u b l i shers. 
3 61 Bl'oadway, N ew York . 

© 1894 SCIENTIFIC AMERICAN, INC




