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A STEAM SUPPLY FROM COMBINED LOCOMOTIVES. 
Some time ago the Ohio Steel Company, of Youngs

town, 0., not bein�ble to gen erate sufficient steam 
with the boilers already constrlleted, and not wishing 
to wait for the completion of those.fn course of erec
tion, obtained six locomotives from the N. Y., L. E. & 
W. RR. Co. 's round house, and, placing them side by 
side at the rear of the en-
gine house, connected them 
up as shown in our illus' 
trations. 

Each locom otive sup

plies stealll to the extent 

of 100 horse power, the ag
gregate being 600 horse 
power. 

Our engravings are from 
photographs s pe c ia I I  y 
takt'n for the SCIENTIFIC 

AMERICAN by Mr. James 
.T. Dalzell. of Youngstown. 
III our SUPPLEMENT of 
this week we give a nUII._ 
ber of illustrations of the 
works of the Ohio Steel 

Company, which, we be
lieve. is now the second 

largest establishment of 
the kind ill this country. 

••• 
Recent 'rests of Position 

Fluder •• 
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tion finders. If the guns were 1I0t of the disappearing 
type, they would need only a range tinder, as non
disappearing guns can point directly at the target, 
using the ordinary gun si!!ht. We ha.ve described -the 
Fiske range and position finders in detail in the SCIEN
TIFIC AMERICAN SUPPLEMENTS, 788. 769 and 801l. In 
brief, the new pnsition finder may be said to be a 
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the circuit is balanced; the pointer arm moves over 

a .chart representinlr the area, which includes the 
position of the distant object on a reduced. scale. 
On this chart there is a simple pivoted arm which can 
be trained directly on the object; the arm may be 
mechanically controlled by a telescope directed upon 
the object, so that it will make with the other arm an 

angle equal to that made 

by the lines of sigh t drawn 
from the two telescopes to 
the object. The position of 
the object is then shown 
by the intersection of the 
electrically directed point

er and the mechanically 
directed arm upon the 
l\'hart. The horizontal base 
line is used in Lieutenallt 
Fiske's instrument and a 
vertieal base line ill that 
of Lieutenant Lewis; the 
test was in no sense a COIll
petitive one, as the condi
tions under which the two 
systems are expected to 
work are very different. 
The Lewis instrument is 
available for high eleva· 
tions and is simplel' than 
the Fiske apparatus. One 
of the great advantages of 
the Lewis instrument is 
that it can be ul't'd with a 
vertical as well as a hori
zontal base, and in that 
case a 00 foot base would 
be sulI1clent. 

Two temporary conning 
towers were erected on the 

An interesting f'erjes of 
tests of the position finders 
of Lieutenant Bradley A .  

Fiske, U. S. N., and Lieu
tenant I. N. Lewis, Secono 
Artillery, oecUl'red at Fort 
HalUilton on Tut'sday, 

June 25, 1895, before memo 
bers of the board appoint
ed hy t.he Ordnance De
partment. Broadly spt'ak
ing, the work of the posi-

A STEAM SUPPLY FROM COMBINED LOCOMOTIVES. 

north and south pa.rapets 
of the fort, from which 
they commanded the whole 
lower bay, aed in these the 

tion finder is to plot upon a chart tile position of ob
jects both at rest anj in motion, and the test under
taken by the board consisted in lUaking estimates by 
the lIse of these instruments of the range and direc
tion of varions objects and comparing them with a. 
known standard. The modern fort dut's not consist of 
a single inclosure, but is rather a series of isolated 
small forts anll batteries. Many of the guns which 
are mounted in these forts and hatteries are disappear

simplification and amplification of the range finder. 

It embodies. first, a teleseope moving over an arc 

of con ducting material and which i� pointed upon 
the distant object; second, a pivoted pointer lIloving 
over a l i ke arc of conducting material in a Wht'at
�tolle bridge circuit with the first named arc, the 
arrangement being such that when the alidade arlll 
attached to the telescope on the first arc and the 
pointer on the second arc stand at the same angle, 

Board met for the tests. 

In each tower one of the telescopes of the position 
findel' had been set up. The standard adopted for the 

pUl'pose of cOlllparison was furnished by a set of tri
an�ulating instruments, one of which was at Fort 
Wadsworth, on the Staten Island side of the Narrows, 
and the other at Fort Hamilton, the operators being 
cOlllwcted by telephont'. 

Observations were lllade upon a stationary point, 

the Coney Island lighthollse being used. Other ob· 
servations were tallien...on 
Hoffma.n and Swinburne 
Islands and other points of 
known dh,tance with ex
eellent results. Then a 
series of observations were 
taken on schooners and 
other passing eraft, amI 
afterward compared wit h 
ranges taken with a transit. 
III e very case the Fi�ke 
position finder showed an 
error of much less than 
one pf'r eent for eaeh 
thousand yards of range, 
which is the standard reo 
quired hy both the United 
States and English gov
ermllent�. A series of tests 

of the Lewis depression 
position finder was al�o 
made with very satisfac
tory results. 

---.. ....... ---
'I'he Electrical Indust.·y. 

'rhe electrieal indushy, 
according to the Elei'
trical Review, is about 17 
years old and em ploys over 
$1,000,000,000 of investf!d 
eapital. The greater part 
of this immeme invest · 
ment has been made sineI' 
1888, when the elf'etI'ic 
motor was proved to be a 

ing and are on ly raised at 

the moment of firing; aEd 
in the mortar batteries, as 
at Sandy Hook, the mor
tars are entirely concealed. 
being below t he level of 
the ground, yet with the 

aid of position finders, 
which may be a lllile aWIJY, 
it is possi ble for both the 
guns and mortars to put. 

45 per cent of hits on the 
deck of an imaginary iron

clad, at ranges of from 
3,000 yards to se ve r al 
miles. The object of the 
position finder is not only 
to assist in aiming one gun 
or a set of guns, but is in

tended to place within the 
power of the command ing 

officer of the fort the con_ 
trol of all of the variousl y 
disposed batteries in the 
fort. 'Vith his own posi· 
tion finder he ascertains 
the location of a certain 

group of ships and sees 
what batteries may be 
trained upon it. He then 
telegraphs to the batteries 
the position and distance 
he has dpterminpd. and 
1 hey direct their fire nc· 
('ordingly. following the 

ships with theil' own posi- A STEAM SUPPLY FROM COMBINED LOCOMOTIVES. success, 
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RECENT PROGRESS III SOIL dALYSIS. 
The usefulness of the chemical analyses of soils in 

practical agriculture has long been a theme of conten· 
tion among agronomists. On the one hand the advo
cates of chemical analysis have contended that the 
agricultural value of a soil could be eatlily deduced 
from the data afforded by analysis. On the other 
hand, it has been affirmed with equal persistence that 
the data of a chemical exalllination afforded no just 
criterion of the availability of plant foods found in 
the sample. It is not the intention here to review 
these discussions, but it will be sufficient to say thlit 
there is a certain relationship between the quantities 
of plant food revealed by chemical analysis and the 
productiveness of the soil. 

It is so eVident, however, that this relationship is 
not constant that it is not neces!<ary to cite any proof. 
The physical state of a soil, the climati3 condition 
prevailing, the character of the cultivation and the 
naturl' of the crop have all to be considered and all 
have their influence, It has long been known that. the 
supply of water which is furnished to the plant has 
more influence upon the amount of product than the 
fertility of the soil itself. A given field which will in 
one Sl'ason produce a maximum crop will with prac
tically the !;lame amounts of plant food availabll' in the 
soil in the very next season give a minimum yield. It 
is therefore evident that, without taking into consider
ation all the conditions above mentioned. no safe prog
nostication of yield can be based upon chemical data 
alonH. 

'.rhe principles of chemical analysis of a soil have been 
firmly established and especially in this country chiefly 
through the researches of Hilgard and Peter. While 
the methods of examination may vary in unimportant 
particulars, the general principles of procedure have 
remained the same for many decades. It is not be
lieved that there can be any very important amend
ment of a useful nature made to the methods already 
in use. 

(·""'P"" . The digestion of a soil of a given degree of fineness 
(Illustrated art.WIPs arp marked with an asterisk.) 
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portance. In the first place attention is invited to 
the attempts to imitate in the chemical laboratory 
more nearly the!lOlvent. action of bio·chemical activity 
upon the plant foods present in the soil. No_ 1018_ Every chemist has been struck with the fact that For 'lie Week Bndinl:' July 6. 1895. 

Price 10 cents. For sale by all newsde"lers. 
the achievements of bio-chemical activity are far more 
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a maunillcent collectlOn of Nortb American woods belolllrlnl( to achievements of the chemical laboratory. We find 
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prove of actual value unless it be tested against the 
actual capabilities of plants acting upon soil of the 
same description. It is with this end in view that the 
Department of Agricultllrl' organized a system of soil 
analysis in which the chemical results obtained in the 
laboratory are checked against the actual results ob
tained by experimental growth in pots. These experi· 
ments have now been under way for two years, chiefly, 
however, with the idea of testing the proper processes 
to be employed. This having been, with a certain de
gree·of success, accomplished, the work is now consid· 
erably extended. A vegetation house has been built 
capable of accommodating 200 pots. Tbese pots are 
kept on trucks running on rails. During the day they 
arf;! run out into the open air and sunshinl'; during the 
night and in time of storms they are kept in the vege
tation house, which is covered with glass. The soil 
which is contained in each of the pots is subjected to 
chemical examination in various ways and with vari
ous solvents. In this way it is believed that the actual 
available plant food which a soil contains, as shown 
by the character of the crop gro wn, will be by some of 
the methods employed indicated with a considerable 
accuracy by the chemical analysis. 

Another most important step forward in the exami
nation of soils consists in the methods which are now 
employed for determining the number and vitality of 
the nitrifying organisms which they contain. As is 
well known, the nitrogen which plants use as food can 
only be assimilated after it has been oxidized by pass· 
ing through a vegetable organism of a lower nature. 
The process of changing organic nitrogen, which plants 
cannot assimilate, into nitric acid, which is a food suitl'd 
to their needs. is called nitrification. 

The process of nitrification consists of three distinct 
steps. In the first place, organic nitrogen is challged 
into ammonia. This change is produced by a number 
of organisms existing in the soil, the most active of 
which is the bacillus mycoides. The ammonia thus 
formed is next converted into nitrous acid by the 
action of a genus of organisms-nitrosomonas. The ni 
trous acid produced as above described is oxidized to 
nitric acid by another organism, the nitrobacter. But 
it is not our purpose here to discuss the processes of 
nitrification, but rather the methods which are to be 
employed in examining soils for these organisms. It 
will not be long before a chemical analysis of a soil 
will not be considered to be complete until the sample 
has been examined for the number and vitality of the 
nitrifying organisms which it contains. In order to 
make such an examination of practical value, the sam 
pIes of soil must all be taken under such precautions 
as to exclude any contamination, and the cultures for 
developing the micro-organisms must all be conducted 
under the same conditions. In order to secure this uni 
formity, the Department of Agricultul'e has developed 
a method of taking the samples in sterilized tubes 
under precautions which render contamination impos 
sible. if the directions are carefully followed. The 
samples of soil thus obtained ate used for seeding cuI 
ture solutions, and the number and vitality of the ni 
trifying organisms in each sample can be determined 
by noting t.he time at which nitrification begins in each 
of the solutions, and by the seeding of sub-cultures 
frOID the orig-inal cultures employed. This work is I,OW 
going on in our laboratory on samples of typical 
soils and subsoils taken at the agricultural ex peri 
ment stations of different States, and representing the 
same samples that are employed in the pot cultures 
and for chemical analysis. By proceeding in this way, 
it is seen that a uniform method of chemical and bacte 
rial examinations of the soil is secured, and the data 
of these examinations are checked directly against 
the products of vegetation secured in the experimen 
tal pots. 

Further progress has already been recently made, 
especially in this country, in the physical analyses of 
soils, chiefly through the researches of Whitney and 
King. The separation of a sample of soil into silt par 
ticles of different dl'grees of fineness will give data of 
great value in respect of the capahilities of a soil for 
hoMing moisture and delivering it to the roots of grow 
ing plants. All the physical data obtained from the 
examination are of value in the final judgment, and 
should be con sidered in con nection with the chemical 
and bacterial data obtained as above described 
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THE HEAVENS I N  JULY. 

The splendor of the planetary displays in the even
ing skies of May and June will never be forgotten by 
those who, looking out from the shadow of the earth 
into the realm of sunshine beyond, beheld Jupiter and 
Mars and Venus and Mercury reflecting the solar glow 
like a fleet of <;;ignalillg ships. In exchange for this, 
July has only the spectacle of the continued brighten
ing of Venus. Mercury, in the constellation Gemini, 
was overtaken by the sun on the last day of June, 
after which it became a morning star, and Jupiter, also 
in Gemini, will become a morning star after July 10. 
Mars, in Cancer, still remains an evening star, but too 
near the SUll and too much diminished in light to at
tract attention. 

Venus alone continues to gain in brilliance every 
night. Viewed with a telescope, she now appeal'S in 
the shape of a half moon. On the morning of the 11th 
she will attain her greatest apparent distance from 
the sun, and after that time, as, following her orbit, 
she begins to swing in between the sun and the earth, 
her form will gradually change to that of a crescent, 
which will grow longer and more slender as she gets 
nearer and nearer into line with our globe and the so
lar orb. Although, as Venus turns h er back to us, the 
proportionate part of her surface which appears from 
the earth to lie in the sunshine grows smaller, her con
tinued approach more than compensates for this, and 
so her brightness rapidly increases. At the middle of 
the month she will be twice as bright as she was on 
May 1, and between the beginning and the end of July 
she will gain more than one-third in brightness. Even 
then she will not have reached her greatest brilliance ; 
that �ill occur about two weeks later. 

As I remarked in a former article it seems to me that 
of all the planets belonging to the sun, besides the 
earth, Venus is the most likely to be now in a suitable 
condition to nurture living creatures resembling the in
habitants of our globe. Th e fact that she so nearly reo 
sembles the earth in size and mass is one of the strong
est A priori reasons for this opinion. There is no planet
ary function so important in respect to the question of 
habitability as the force of gravitation. That gov
erns the density of a planet's atmosphere, the circula
tion of its fluids, the ratio of the size of its inhabit 
ants to the strength of their framework, all the me
chanical processes and operations occurring upon its 
surface, etc. Now on Venus the superficial gravity is 
about 83 per cent of that on the earth. In other words, 
a weight of 100 pounds here if removed to Venus 
would weigh 83 pounds there. So slight a difference 
would probably produce no serious effect upon the 
conditions of habitability of Venus for creatures of 
terrestrial mould. The case is quite different for Mars, 
where the force of gravitation is only 38 per cent of its 
force here, and also for Jupiter, where the superficial 
gravity is 2 '64 times as great as on the earth. It is 
trlle that j udged by this teldi alone Mercury and 
Uranus might also be regarded as probably i nhabited 
planets, since on the former the superficial gravity is 
five-sixths of the earth's, and on the latter nine-tenths, 
but in the case of those planets other considerations 
come to th e front. Mercury, for instance, would seem 
to be too near the sun, to say nothing of the great ec
centricity of its orbit, while Uranus is too far from the 
sun, receiving, as it does, surface for surface, only one 
368th part of the solar l ight and heat that the earth 
gets. On Saturn, too, the force of gravi tation would 
offer no obstacle to the existence of terrestrial forms 
of life, since it exceeds the earth's force only one-fifth, 
but there are many rea.sons for believing that the 
physical condition of Saturn is very different from that 
of our globe. 

Moreover, Venus bears a striking resemblance to the 
earth, not merely in the conditions governing the 
weight of bodies at her surface, but also in the un
doubted possession of an atmosphere containing 
watery vapor, in the similarity of her mean density, 
and probably in the practically identical period of her 
axial rotation. Indeed, there are two particulars in 
which Ven us would seem to possess a possible advan
tage over the earth ; the first being that h er axis ap
pears to be nearly or quite perpendicular to the plane 
of her orbit, from which it results that her seasons are 
uni form-always su mmer near the equator, always 
spring in middle latitudes, and always winter in the 
far north and south-and the second that her orbit is 
so nearly a circle that her distance from the sun is, 
for all practical effects upon climate, invariahle. The 
intensity of the solar radiation is nearly twice as great 
on Venus as on the earth ( in the inverse ratio of the 
squares of their mean distances), but inasmuch as the 
telescopic appearance of the planet suggests that it is 
deeply shrouded with clouds, the greater degree of 
14cht and heat received may, in this case, not be dis
advantageous. 

Everyth ing considered then, it is to be regretted that 
our knowledge of the surface appearance of Venus 
should be so limited as it is. Schiaparel1i has indi
cated one way in which the difficulty arising from the 
blinding brilliance of Ven us may be avoided, namely, 
by studying the planet telescopically in broad day, 
and has himself set the example. Our best equipped 

observatories ought . to be able to tell us something 
more about that other earth whose distant beauty 
j ust now lends so great a charm to the sunset heavens. 

Saturn is following the other planets in an apparent 
march sunward, and now crosses the meridian during 
the evening tWilight, but it will remain an evening star 
until the 1st of November, and during July will be 
fairly well placed for observation. It is in the constel
l ation Virgo, abont ten degrees east of the bright star 
Spica. Its beautiful rings still present a most admira
ble spectacle for a small telescope. 

Uranus remains in Libra, a few degrees in an easterly 
direction from the star a. 

Mercury, which, as already remarked, hecame a 
morning star at the end of June, will attain its great
est distance west of the sun on the 22d, about which 
time it may be seen before sunrise. 

The month opens with the moon near first quarter. 
The moon fulls on the 6th, about half past six o'clock 
in the evening, when it is situated in Sagittarius, near 
the " Milk Dipper." It reaches last quarter 011 the 
night of the 14th, at 10:30 o'clock, in the eastern part 
of Pisces, and new moon occurs on the 22d, at 32 min
utes after midnight. The moon is in perigee, or near
est the earth, on the morning of the 23d and in apogee 
on the morning of the 11th. The moon wil l be near 
Venus on the evening of the 24th and near Saturn on 
the evenin g of the 28th. 

The earth is in perihelion, or nearest to the sun, on 
the 1st, about an hour before midnight. Mars is in 
perihelion less than three days later, bllt this means 
more for Mars than it does for the earth, because the 
former is  no less than 1 3, 000, 000 miles nearer the sun at 
perihelion than at aphelion, while the change of dis
tance for the earth between the corresponding points 
in its orbit am.ounts to only 3, 000, 000 miles. 

Possessors of small telescopes will be interested this 
month in the following among other beautiful ob
jects : 

Beta Cygni, the splendid colored double star-light 
orange and deep blue-situated in the foot of the 
Northern Cross in the constellation Oygn us. Epsilon 
Lyrre, the celebrated quad ruple star near the bri11 iant 
Vega. A good 3 inch will easily divide both of the 
pair!! composing the q uadru ple. 'rhe Ring Nebula be
tween the stars Beta and Gamma in Lyra. A 3 inch 
will show it. 61 Cygni, an easily separated pair of 
small stars, until recently regarded as the nearest in 
the northern hemisphere of the heavens ; and finaiIy, 
the gorgeous star fields to be found scattered along 
the Milky Way, which at 9 P. M. about the middle of 
the month wUl be seen starting from Perseus, then just 
rising in the northeast, and passing in succession 
through Cas8iopeia, Cepheus, Cygnus, Lyra, Aquila, 
Ophiuchus and Serpens, until, spreading widely as it 
enters Sagittarius and Scorpio, it disappears behind 
the horizon in the south. This star-jeweled baldric 
is the chief adornment of a midsummer's night. 

GARRETT P. SERVISS. 
• • • •  • 

A.dao8onla Fiber In Paper ltIakl llg. 

Adansonia bark is chiefly uSt.'d for the preparation 
of strong wrapping papers, cartridges, and emery pa
per. In point of strength the fibers obtained from it 
are only surpassed by those from the mulberry bush. 
Papers made with an addition of adansonia fiber not 
only possess greater tensile strength, but offer greater 
resistance to tearing. This is characteristic of such 
papers in a marked degree, and is due to the long, 
strong fibers intermingling with the others in the sheet 
of paper. The fibers under the microscope exhibit so 
distinctive an appearance that they cannot be easily 
confounded with other fibers. 

To obtain the fiber from the raw bark on the manu
facturing scale, the adansonia is first of all cut into 
small pieces about an inch or an inch and a h alf long 
with an ordinary rag chopper, or by hand with strong 
knives. If it is desired to bleach the fiher after chemi
cally treating the cut bark, it is necessary to subject 
the raw stuff to a system of purification to remove 
knots, etc. For u nbleached papers this purification is 
not necessary beyond the usual dusting. When the 
material h as been cut and dusted, it is placed in a re
volving boiler, and there boiled for ten hours or so, 
according to what is considered necessary, in a caustic 
soda' l ye containing 3� per cent of soda in the state of 
caustic and under a maximum pressure of fifty ·five 
pounds above atmosphere.. It is usual, in actual prac· 
tice, to soak the bark ill the lye within the boiler, and 
to see that it  is covered with liquor before raising the 
pressure. The object of this is to prevent the fiber be
coming discolored, dire,ct steam having the tendency 
to darken it. 

If the fiber is properly boiled, the particles of fiber 
should easily pass between the fingers when lightly 
pressed, and feel strong and tough. The pulp should 
not be allowed to lie long, owing to a species of fer
mentation setting inlwhich destroys the!strengt.h of the 
fiber. It is usually worked up immediately after being 
boiled. 

The pulp from the boilers is then washed in the 
breaking and washing engine, a process which takes a 
long time, owing to the slimy nature of the incrusting 

3 
matter surrounding th� fiber stopping up the wire 
cloth covering tho washing drum. This latter is 
brushed at intervals to keep it open. Pure clean wa
ter must also be used, and the breaking-in 1."011 should 
be adj usted to thoroughly open out or brush the fiber 
only, thus preserving its full length. 

The preparation and bleaching of the flber is 
very similar to jute and manila and such like raw 
stuffs. The difficulty of bleaching to a good white 
color with a reasonable amount of bleaching power is 
aillo apparent in practice, and depends largely on the 
nature of a.nd, the care with which the chemical treat
ment has been carried out in the boiling. The 1088 in 
weight which the raw adansonia u ndergoes 9'aries 
from 50 to 60 pel' cent, that is to say, 100 parts of adan
sonia bark will yield from 4.0 to 50 parts of paper. Pa
pers made from adansonia fiber alone are not frequent
ly to be met with, the bulk of the tiber being used in 
conj unction with others in making compound papers. 
These compound papers possess a strength in propor
tion to the quantity of adansonia flber used in their 
manufacture.-Chem. Tr. Jour. 

• .  e . •  
Electric Dist ribUtion oC Power Crom Gas E lllri nes. 

Captain Lenevue, of France, has recently made a 
report upon the power installation at M. Linet's chemi
cal works at Aubervilliers, near Paris. The pOWEr is 
generated by gas engines worked with poor gas and 
transmitted by electricity throughout the works. The 
plant is considered a model one of its kind. 

The com plete generating plant consists of three 80 
horse power " Simplex " gas engines, placed side by 
side and capable of working separately or together, 
each engine drivi ng a dynamo by a belt through an 
intermediate shaft, to which is also bel ted a lighting 
dynamo and a pump. The shaft is provided with 
couplers. There are also two steam engines that were 
used before the gas plant was put in. Each generator 
is of 56 kilowatts, as is also the lighting dynamo, and 
about twenty motors of from 4 to 15 kilowatts are 
placed at convenient points about the works. At pre
sent only one of the power generators, the lighting 
dynamo and six motors are in llse. The first two exert 
a useful effect of 91 per cent at 450 amperes, falling to 
75� per cent 8.t 130 am peres. The efficiency of the 18 
horse power motors is 89 per cent; of the 9 horse power, 
88 per cent ; and of the 5 horse power, 86 per cent. 

The.results of the test of this plant made by Cap
tain Lenevue and.  the engineer of the works ar� as 
follows : 

Circumference of the pulley on which the fric-
tion brake was monilted . . . .  _ . , . • •  • •  • . . . .  21 feet 9 Inches. 

Diameter of ditto . _ _  . • . . • . . . . . . . . . . . . . . . . . . . .  6 feet 11 Inchea. 
Circumference of brake's action . _ . . . . . . . . . . . . . 22 feet. 
Diameter of ditto . • • • • . . .  . .  • • . .  • • • • • • • . . . .  . . .  7 feet. 
Diameter of cylinder _ . . . . . . . . . . . . . . . . . . . . . . . .  23 inches. 
Piston stroke. . . . . • • . . . . .  . . . . . . . . . . . . . . . . . . .  110 Inches. 
Net total coal consumed . . . . . . . . . . . . . . . . _ . . • • •  511 ponnds. 
Duration of trial • • • .  _ . _ .  . . . .  • . . . . . . . . . . . . . . . .  4. hODlB 19 minutes. 
Mean speed (per minute) . . . . . . . . . . . . . . . . . . . . . .  120,2110 revolutions. 
Indicated horse power • . . • .  _ . • . . . .  • . . . . . . . . . . 81'42 horse power. 
Organic yield or nseful eft'ect • • • • . • . • • • •  , • • • • . .  0''169 • 

Maximum horse power at the brake • • • • • • . . . . . 95'81 horse power. 
Maximum Indicated horse power . • . . . . . . • . • .  _ .  124'518 horse power. 
Indicated horse power of the small motor, esti· 

mated at . . . . . . . . . _ . . • . . . . . . . . . •  _ . . • • • • • • 4. horse power. 
Indicated horse power of the two motors _ _  . , . .  109'81 horse power. 
Coal consumed per hour. . . . . . .  . . ' . . . _ _ _  . . . .  118-56 pounds. 
Coal consumed per brake horse power hour. ' " 1'457 ponnds. 
Coal consumed per Indicated horse power per 

hour . . . . . . . .  _ _ _ _  • • • • .  _ . .  , . .  _ • • . •  _ . . . . . . . . .  1'12 ponnds. 
Coal consumed per Indicated horse power per 

hour hy the two motors . . • . .  _ . . . . • • .  . . . .  l 'OS JlI)lillds. 

. 4 . '  . 
The Royal Crown of England. 

The crown used at the coronation of Queen Victoria 
in 1838, which is saId to be the heaviest and most un
comfortable diadem in Europe, contains 1, 273 rose dia
monds, 1,363 brilliants, 273 round pearls, four large 
pendant shaped pearls, one immense ruby, four  smaller 
rubies, one large sapphire, 26 smaller sapphires and 11 
eme

'
ralds. The large ruby is  set in the center of a dia

mond Maltese cross at the front of the crown. This 
stone was given to Edward I by Don Pedro the 
Cruel, and was worn by Henry V at the battle of 
Agincourt, when it was set in his steel casque. It is 
peculiarly cut and its center is hollowed out to form a 
setting for a smaller ruby. Many of the stones were 
taken from old crowns now unused and others were 
furnished by the Queen herself. They are placed in 
settings of both gold and silver and incase a crimson 
velvet cap with an ermine border. Four imperial 
arches spring from the four sides and support the 
mount, which is composed of 438 diamonds, and the 
whole is surmounted by a diamond cross whose center 
is a single rose cut sapphire. 

IT is proposed to include an international exhibition 
of aeronautical apparatus aDlong the interesting fea
tures of the Paris Exposition of 1900. The sub-com
mittee on aerostation in charge of the matter are mak
ing preparations for the admission of balloons of all 
kinds, flying machines and soaring apparatus of every 
description. The competition for honors will, it is 
stated, be open to foreigners and French inventors on 
equal terms. Commandant Renard is at the head of 
the committee. 

© 1895 SCIENTIFIC AMERICAN, INC.



4 J , itutif i , �Ultri,au. 
AN IMPROVED FRUIT JAR CLAMP. the pulleys unless the ribbon was very taut, which, of 

The illustration represents a strong and inexpen- course, detracted from its strength. These difficulties 
sive clamp, readily applicable to a fruit. jar and cap, were obviated by using a special ribbon made from a 
and adj ustable to make a watertight seal, so that the steel analogous to that used i n  piano wire, and at 
jar may be htlld submerged without permitting water regular intervals orifices are cut. T i le  sprocket wheel 
to run into it. The clalll P has a yielding fa�tening de- eugages the ribbon with the aid of these holes. The 
vice which permits any gas or steam that may be gen- I'plative size of the wheels is the same as ul'ual. The 

DILWORTH'S FRUIT JAR CLAMP. 

erated to escape, but it may be quickly adjusted to 
bind the cap rigid ly  in place and make a hermetical 
seal . The improvement bas bean patented by Mr. 
Henry C. Dil worth, of No. 563 Greenwich Street, New 
York City. The main clam ping piece has inturned 
flanges which fit beneath the rim ordinarily found on 
fruit  jars, the cap resting on the usual ga sket, and on 
the under side of  the clamping piece is a flat  c urved 
spring, one end of which is fastened to the clamping 
piece, and there being centrally on the under side of the 
spring a cush ion, to prevent the spring from contact
in,; directly with the cap. In a central slot of the 
clamping piece is pivoted a locking lever carrying 
cams adapted to bear centrally upon the spring. In 
the illustration, Fig.  1 represents the clamp applied to 
a fruit jar, the cam pressing firmly upon the spring 
when the locking lever is turned down, and at the 
same time drawing upon the main clamping piece to 
firml y lock the cap and make a h ermetical seal. In 
the different positions of the locking lever indicated by 
the dotted lines and in  Figs. 2 and 3,  the cams are re
leased from engagement with th e spri ng, and the 
clamp may be readily slipped on or off the top of the 
jar. With this adj ustment the spring presses down 
on the cap with sufficient force to prevent water from 
running into the jar when it is submerged for cooking 
or other t reatment, although the pressure is not so 
great b ut that gas or vapo r generated may escape 
without breaking the jar. Patents have also been ob
tained for this invention in Canada and the principal 
European countries. 

A RIBBON SUBSTITUTE FOR BICYCLE CHAINS. 

The ad vent of the  safety bicycle rendered some 
means of connecting mechanism a necesi<ity ; gear 
wheels, bevel wheels and the chain and sprocket 
whf'el were all tried, and at the present t ime the latter 
sYl'tem appears to he the mORt popular. The chain, 
however, has marl,ed disad vantages, such as weight, 
difficulty of properly cleaning and lubricating, and, 
lastly, on account of the liab i lity to fracture at one of 
the many i oints. The wire cable. in spite of its light-

.. 
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A RIBBON SUBSTITUTE FOR BICYCLE CHAINS. 

ness and strength, has not been applied practically to 
bicycles on account of the imperfection in the means 
proposed to assure adherence on the pulleys. The 
metallic riQbon has several advantages to recommend 
it, as its lightness, flexi bility, its strength , and its ab
sence of joints. As with the wire cable, it was found 
that it was very difficult to secnre good adhesion on 

nu mber of teeth on the sprocket wheel is decreaspd. 
The ribbon can be cleaned in a moment. For our en
graving and the above particulars we are indebted to 
the l.{evue Universelle. 

. . . . .. 
The Electric Railway in C h i cago. 

Electric l ines now con necting with the bu�iness 
center of Chicago, either completed or under way, 
give a grand total of 500 miles. The benefit of snch 
transportatioR facilities to a city can hardly be over
estimated, for the speed of travel will average nearly 
eight miles per hour or twice that of horse car lines. 
Since the open ing of some of the new electric l ines, a 
few weeks ago, a great i mpro,'ement has been noticed 
and favorably commented upon by nearly every one. 
In the outer portions of the city, or six, seven and 
eight miles from the business center, the n umber of 
new buildings being erected would lead a person to 
bel ieve that there was a boom in building. Residence 
as well as b usiness property has increased noticeably 
in value. 

The operation of the trolley lines is almost perfect, 
as the cars run smoothly and without delay, there 
being very few accidents to persons or machinery. 
About six months from now the city limits in any di
rection can be reached from the bm,iness center by 
street car lines in  about one hour. The benefit to the 
city on account of the time thus saved will be inesti
mable. The lines already projected wil l  bring every 
block with i n  the city l i mit� within easy walking dis
tance from the car lines. -Stationary Engineer. 

e . e  . •  
AN ASTRONOMICAL LANTERN. 

With the simple form of lantern shown in the illus
tration, and easily made small maps or charts of the 
star groups, a great deal of instruction and entertain-

A LANTERN AID TO STAR OBSERVATION. 

ment may be realized. Th e lantern bod y may be of 
t in  or wood, with flues to afford the nE'cessary ventila
tion, and in one side h as slideways, to facilitate the 
placing of the diminutive star charts in  position in the 
side of the lantern. The lantern may be readily carried 
in the hand, and an illuminated chart thus represent
ing any particular group of stars in the heavens great
ly facilitates the finding of the group, furuishing most 
interesting and very simple star lessons. For the 
charts or maps, a simple blue print is found quite suf
ficient, where regularly prepared slides are not obtain
able, and such prints may be made from originals pre
pared by th e observer, or copied from any of the 
numerous publ ications i n  which star maps are given . 

• • • • 
Paste. 

J. H. Baldock, in a discussion on the use of starch as 
a mountant, pointed out that the starch m ust be 

hrought into a state of disintegration, not solu tion, 
the usual plan being to make it  into a cream with 
cold water, and then, while constantly stirring, pour 
on boiling water u ntil thickening takes place. More 
complete disintegration is obtained, however, by sub

sequently boiling for a few minutes, while a clearer 
jelly is obtained, and better keeping properties are 

secured. The paste should not be too thick, and i f  

not made fresh a t  t h e  time of using, should he boiled 

well, and have a little boric or salicylic acid or oil of 

cloves added as a preservative. Alum is objectionable 

in starch pal'te for photographic purposes. H. D. 
Gower said he prepared a paste that kept well by 
adding an ounce of starch to half a pint of water and 

heating, with constant stirring, until thickening 

occurred. Heat for a few minutes longer, remove 
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from the source of heat, add half an ounce of glycerin 
and, when nearly cold, half an ounce of methylated 
spirit. A few drops of oil of cloves or other essential 
oil may be added if desired, but this is not necessary.
Photography. 

. ' . 1 . 
A DOUBLE ROTARY TOY WINDMILL. 

The att ractive toy for child ren represented in the 
illustration has been patented by Mr. Frederick Beau
mont, Jr. , of No. 1307 Frankl i n  Street, Kam,as City, 
Mo. It has two wheels, one inside the other, which 

BEAUMONT'S TOY WINDMILL. 

revolve in opposite directions at the same time. T h e  
small figure i s  a side v i e w  o f  the device. The wheels 
and vane may be of wood, tin, paper, cell uloid, etc. , 
and in brigh t colors, and the vane presents obvious 
advantages for use for advertising purposes. 

• .  e . ..  
A BULLETPROOF DOOR AND WINDOW SHIELD FOR 

MAIL AND EXPRESS CARS . 
This improvement, for preventing the felonious en

trance of train robbers to mail and express cars, has 
been patented by Mr. Charles G. Ingalls, of Waucedah, 

Mich. It consists of a t wo-part shield of plate metal, 
shown applied and in lowered position over a car door 
in Fig. 1, while Fig. 2 is a sectional view representin g 
the shields for opposite doors folded up on the roof of 
the car. The upper section is strongl y h inged to the 
sidt> of the car body, the hinges having their joints 
connected by a single pintle rod around which is a 
coiled spri ng, to aid the quick descent of the shield 
when required. The side edges of both sections are 
flanged and tapered, a flange on the lower edge of the 
lower section joining the side flanges, and the lower 
section having an overlapping contact with the ad
jacent portions of the upper section, there being du
plicate spring-jointed connections between the lapped 
portions of the sections. There are pivotal connections 
between the lapped portions of the shield sections, 
which are retained in close contact when the shield is 
lowered by spring latch hooks. The shields are held 
in their folded position on the car roof, with the lower 
section imposed on the upper section, by detent h ooks 
and a locking mechanism arranged to perm it the simul
taneous release of both sections upon the pulling of a 
cord or band which hangs pendent i n  the car, the 
shields being then instantly throw!! into a depending 

IN GALLS' CAR PROTECTOR. 

and locked position, as shown in Fig. 1. In each of 
the shields are perforations th rough which occupants 
of the car may shoot at would-be trai n robbers. 

• • • • • 
EXPERIMENTS are being made in the German army 

w ith the use of an aluminum pontoon. It can easily 
be carried by four men. 
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REDRAWING OF WROUGHT IRON TUBES. 

Redrawn wrough t iron pipes or tubes are old stock 
that has been collected u p, reheated and drawn 
through circular steel dies which press the tubes 
into the right diameter. This  stock, which consists of 
old boiler tubing, railings, etc. , is first heated red hot 
in a furnace. The furnace has two ovenH or fire boxes 
each 15 feet in length, about 18 inches in width and 
about 8 inches in height and lined wit h  fire brick. 
These fire boxes also heat t h e  boiler, which is incaHed 
in the brickwork above. In one of the ovens a num 
ber of the old tubes are heated, the attendant, as soon 
as they become red hot, removing them by means of 
tongs and placing them in a dipping tank or reservoir 
containi ng cold water. This reservoir is about 18 
inches in  wid th and 24 inches in depth. As soon as 
the hot tubes come in contact with the water the di t·t 

J c itut if ic �tutticau. 
center of the draw bench and between the wheels of 
the carriage is an en dless chain 45 feet in length. Thi8 
chain is connected to the machinery and travels at the 
rate of about 80 feet per IlIinute, running over a num

her of spiked 10 inch pu lleys connected to the draw 
bench underneath. The 4ies are about 8 inches in dia

meter on the outside. The inside diameter where the 
pipe runs through ranges from 1 to 6 inches. The 
flanges on the dies are about 1 inch in thickness, 
the center or oval part being about 3 inches thick. 

When the heated tube is read y, an attendant places 
the flat side of the die against the head block. The 
tube is then drawn out of the furnace with a pair of 
tongs and the flanged end cooled with water. The 
end is then run through the die into the jaws on the 
pulling carriage. which, when drawn taut, grips the 
end of the tube firmly. A movable hook attached to 

5 
The pipe is placed in the machine and the knife or 
cutter put in position . The machine is then set in 
motion and the knife forced against the revolving 
pipe, which makeH about from 25 to 40 revolutions pet· 
minute, according to the size of the tube, and is cut 
through in about two minutes. The knives are made 
of steel about 4 inches in length, ahout 1 inch in width 
and about Va of an inch in thickness. 

The IlI achine will cut from 25 to 30 pipes per hour. 
During the cutting operation softsoap is applied, 
which keeps the knife from getting heated and also 
makes the material cut easier. The pi pes when fin
ished are used principally for boilers, green houses, 
hot water purposes, railings, paper rollers, etc. 

The sketches were taken froUl the plant of the 
Eagle Tube Company , Jersey City, N. J. 

4 4 "  .. 
end of the carriage is then New Method for Determi ning the Percentage of 
dropped down int o a li n k of Alcohol. 

the chain and the apparatus J. Barker - Smith ( Jour. de Pharm. d'Anvers, Ii, 
set in motion. As the chain \ 1895, p. 121) recommends a method depending on the 
moves, the carriage is forced well· known fact that alcohol and alcoholic liquids 
forward with it by means of produce an elevation of temperature when mixed with 

- �.- -. - -
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water. He em ploys one 
orachm each of the liquid 
to be examined and of 
water, both at the sa.me 
t-emperature, and mixes 
them q uickly in a cylin
drical receptacle ; the lat
ter should b e provided 
with a cork and should 
not be touched by the fin
gers. The temperat ure of 
this m ixtu re is now taken, 
and by referring to a table 
showing the tempera.tures 
ob tained by IlIixing the 
same qu antity of water 
with alcoholic liq uids of 
known strength, the per
CEntage of alcohol of the 
liq u id in question can rea
dily be ascertained. This 

.. . . . .  p 

S IoOI N K I N G  

, 

'I D I E:  

THE TUBE REDRAWING INDUSTRY. 

and scale instantly drop off. giving the pipe a brand the hook, drawing with it the red hot pipe through 
new appearance. When cool t h ey are shanked by the die. The pipe, as soon as it is passed through the 
heating one end of the tube red hot in  a furnace, then die, is reheated and d rawn through another die a little 
hammering the heated end to a point on an an vil. less i n  diameter. This operation is repeated, using' 
The object of shanking is to have a good strong end every time a sm aller die until the right size t u be has 
for the j aws on the pulling carriage to catch hold of been obtained. About 1, 500 feet of tubing is redrawn 
when the tube is  drawn through the die. If  the pipe per day, it  req uir ing the labor of three men. After the 
was not sh anked, the material would break off. A fter redrawing operation is finished the red hot tube is  placed 
shanking the tubes are placed in t h e  other fire box on the straightening table, over which slightly inclined 
of the furnace and h eated up to a white heat, about is a movable flat iron frame which moves back and 'forth 
1, 5000 F. Running from the mouth of the furnace is when the machine is i n  motion over the pipe. This 
a draw bench about 21 feet in length and 10 inches in frame, which is about 5 feet in length and 2Yz feet in 
width. O n  th is  bench, traveling back and forth on a width, makes an 18 inch stroke. The weight of  the 
track, is a pulling carriage, connected to the front end frame, which is about 1. 000 pounds, straightens the 
of which are two movable steel jaws 8 inches in length 

I 
pipe in about one minute. After straightening, the 

and lYz inches in width. At the head of the draw tu bes are carefully  examined to see that there are no 
bench is an iron head block, against which the circu- flaws in them. The parts to be cut off are marked by 
lar steel dies are held in position. Passing along the the examiner, wh o then paSSeS them to the cutter. 

d 

thermometric m e t h o d  
would not do where very 
exact measurements are 
wanted, for it is not sensi · 

tive to less than about 5 
per cent of alcohol. It 

would, therefore, not answer for testing wines con
taining 10 per cent or less of alcohol. One point 
raised i n  its favor is that substances in solution do 
not in t erfere llIuch with the test. 

'rhe above is a cOlJvenient and rapid process for 
determining the aleoholic strength of l iquids con
taining a large percentage of alcohol, such as whis
kie�, brandies, tinctures, fl u id extracts, menstrua, etc. 
-Merck's. 

.. t • • • 
G o o d  for Peary. 

The past winter in Greenland was unusually mild, 
and the climatic conditions have favored Mr. Peary's 
expedition. The bal'ks Silicon and Salina, the first of 
the fleet of cryolite traders to arrive at Philadelphia 
from Ivigtut, report that the Greenland coast has not 
been choked with ice as usual, while the bri1lian� of 
the aurora made the long winter night almost like day. 
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Colored Fire •• 

Usually at this season of the year there are calls for 
colored fires ; the following from Merck's Report, 
which it says are approved formulas, may be of in
terest. On account of the poisonous and explosive 
nature of some of the ingred ients, the utmost care in  
their manIpulation is  necessary. 

BLUE. 
Parts. 

1. Realgar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

or : 

Charcoal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  3 

Potassium chlorate . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . .  5 
Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  13 

Calcium nitrate . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77 

2 Orpiment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Parts. 

1 

Charcoal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 1 

Black antimony sulphide . . . . . . .  . . . . .  . . . . . . .  . . .  . .  . . . . . . . .  . .  . .  16 

Potassium nitrate . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  48 

Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 

The objection to almost all blue fires is that when 
burned they generate arsenical fumes, and are, there
fore, not suitable for indoor use. A blue w hUlh can be 
used in a theater or large h all, though less brilliant 
than the foregoing, may be made as follows : 

Parts. 
3. Sulphur. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . .  . .  . . . . .  . .  15 

Potassium sulphate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  15 

Ammon. copper sulphate. . . . . . . . . . . .  . . . . . . . . . . .  . .. . . . . . . . . . .  15 

Potassium nitrate . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  27 

Potassium chlonte . . . . . . .  . . .  . . . . . . . . .  . . . . . . . .  . . . . . . . . .  28 

CRIMSON. 
Parts. 

4. Potassium chlorate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  17 

Charcoal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 
Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90 
Strontium nitrate . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . 2"/0 

or : 

5. Charcoal . . . .  
Parts. 

18 
Antimony snlphide . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 
Potassium chlorate . . . .  . .  . .  . .  . .  . . .  . . . .  • . . . .  . . .  . . . . . . . .  . .  . .  . . . 69 

Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 72 
Strontium nitrate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  220 

GREEN. 

6. Potassium chlorate. . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . .  13 

Barium nitrate . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66 

Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 

or : 
Parts. 

7 Metallic arsenic . .  . . .  . .  . .  . .  . .  . .  . . . .  . . . . . . .  . . . . . . . . . . . . . . 2 

or : 

Charcoal . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . .  3 

Potassinm chlorate . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 

Barium nitrate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77 

8. Charcoal . . . 
Parts. 

2 

Black Antimony sulphide . . . . . . . . . . . . . . . . . . . .  '" . .  . .  . . . . .  . . . . 2 

Potassium chlorate . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . .  5 

Sulphur. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .. . . . . . . . 6 
Banum nitrate . . . . . . . . . . . .  . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . .  80 

LILAC. 
Parts. 

9. Black copper oxide . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

Chalk (dry) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 
Potassium chlorate. . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . .  49 

PINK. 
Parts. 

10. Charcoal . . . . . . . .  . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . .  1 
Chalk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
Potassium chlorate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  27 
Potassium nitrate. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . .  32 

or : 
I'arts. 

11. Sulphur. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  16 

Calcium chloride, dried. . . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  . . . . . .  23 
Potassium chloride . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . .  61 

PURPLE. 
Parts. 

12. Lampulack. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

or : 

Realgar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Potassium nitrate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Sulphur . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  2 

Potassium chlorate . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . .  5 

Strontium nitrate, fused. . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . .  16 

Parte. 
13. Copper sulphate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39 

Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52 
Potassium chlorate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310 

RED. 

14. Charcoal . . . . . . . .  
Parts. 

1 

or : 

Black antimony sulphide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Potassium chlorate . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  5 

Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 

Strontium nitrate, dried. . . .  . . . .  . . . .  . . . . . . . . . . . . .  . . . . . . . . . . .  40 

Parts. 
15. Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . .  . . . . .  . .  . .  . .  . .  . .  . .  . .  16 

Strontium carbonate. . . . . . . . .  . .. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  23 
Potassium chlorate . . . .  . .  . .  . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  61 

or : 
Parte. 

16. Antimony sulphide. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Potassium chlorate. . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . .  5 

Sulphur . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  13 

Strontium nitrate, fused . . . . . . .  . . . . .  . .  . . . . .  . . . . . . . . . . . .  40 

A little charcoal or lampblack makes it burn quicker. 

J c itutific �tutticau. 
VIOLET. 

Parts. 
17. Charcoal . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  8 

Sulphur . . . . . . . . . . . . . . . . .  _ . .  . . .  . .  . . . .  . .  . .  . . .  . .  . . .  . .  . .  . . . .  . .  10 

Metallic copper. . . .  . . . .  . . . .  . .  . .  . .  . . . . .  . . . . .  • . .  • . . . .  . . . . .  . . .  • 15 

Pota�sium chlorate . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  30 
or : 

Parts. 
18. Alum . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  3 

Potassium carbonate . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . .  3 

Sulphur . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  , 

Potassium chlorate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 

WHITE. 
Parts. 

19. Potassium nitrate . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  30 

or : 

Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

Black antimony sulphide . .  . . . .  . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . .  5 

Meal powder. . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

Powdered camphor . .  . . . . .  . . .  . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  • . .  . . .  . .  . .  2 

Parts. 
20. White arsenic. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  1 

Charcoal . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  2 

Black antimony . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 

Potassium nitrate . . .  . .  . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  48 
Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64 

YELLOW. 
Parts. 

21. Potassium nitrate . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  .. . . . . . . . . . . . . .  2 

Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Sodium nitrate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
Lampblack . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

or : 
Part •. 

22. Sodium nitrate . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

Potassium chlorate . . . .  . . . . . .  . .  . . . . . .  . . . . . . . . . . . . . .  • . .  . . . . .  . . 1 

Shellac . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

In the preparation of colored fires the ingredients, 
which should be perfectly dry, must be separately 
powdered and sifted through a hair sieve, and put into 
well stoppered, wide mouthed bottles until ready for 
Imxmg. The mortar must be th orough l y  cleaned, be
fore and after powdering each ingredient, particularly 
pot.assi um chlorate. Mix with the hands or with a 
wooden spatula on sh eets of white paper. 

S ulph u r, and salts of the poisonous metals-anti
mony, arsenic, mercu ry, etc. -should not be used in 
making colored fires for indoor use. The sulphur may 
advantageously be replaced by shellac, which hardly 
smokes at all  when ignited. 

For red the following formulas are used : 
Parte. 

23. Potassium chlorate . . . .  . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  1 

Shellac . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Strontium nitrate . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  3 

or : 
Parte. 

24. Strontium nitrate . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  12 

Pota.sium chlorate . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  8 
Milk sugar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '

1 

Stearin. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

For green the follow ing is employed : 
Parts. 

25. Potassium chlorate . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

Barium nitrate . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  1 
Milk sugar. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . .  1 

• • • • • 

High Speed oC Electric M otors. 

Some interesting trials on the Nantasket branch of 
the New Yor:{, New Haven & Hartford Railroad 
occurred June 20 and June 22. The Nantasket Beach 
branch was chosen for the experiment for the reason 
that within its l imits will be included most of tbe dif
ferent problems which will have to be determined to 
make electricity a successful substitute for steam. 
The curves are many and sharp, the grades are steep 
and trains will be rnn with great freqnency. Seven 
miles is the d istance between the Old Colony station 
and Pemberton. The tracks are fifteen feet apart 
from center to center, and between the tracks  is a 
single line of poles on which are supported the cables 
and trolley wire. Upon the tangents the poles are set 
with snch geometrical precision as to secnre absolute
ly perfect alignment. The two flexible copper bonds 
seven inches long are under the base of the rail at each 
joint and riveted to each rail .  A power house, No. 1, 
is situated mid way bet ween the terminals and con
tain s two tandem compound engines ; the two genera
tors develop fift.een hundred horse power each. Four 
motor cars have been built after the style of baggage 
cars. To secure traction they have been made extra 
heavy, �o that when fully equipped they will  weigh 
about 60. 000 pounds each. Two will have four motors 
each and the other two motors each hung on trucks. 
The ears are eq uipped with the Westillghouse air 
brake, and in addition to a 15 inch gon g, there wil l be 
a chime whistle worked by com pressed air. The test 
was held in the presence of only a few invited guests. 
There was none of the grad ual increase of speed char
acteristic of  the steam loco u .tive. A test was 

'made 
of a load of 175 tons, equal to a train of seven cars, but 
the ease of starting and t h e  speed obtained sho wed 
that a load of three or four times as great could be 
easily drawn.  A speed of more than 50 miles an hour 
was obtained, and for It part of the distance it was es
timated that the train made at times the enormous 
speed of 80 miles per hour. A hot box prevented a 
greater i ncrease of speed. When the train was making 
80 miles an hour there were still five notches left in the 
" controller " in the motor, so if the additional current 
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had been applied, it is thought that a speed of 90 miles 
an hour might have been obtained on the level 
stretches. 

The New Atlantic StealDer St. Lonis. 

The St. Louis finished her second voyage at New 
York on June 22, 1895, completing the passage from 
Southampton in seven days, seven hours and eleven 
minutes. The outward passage was made in seven 
days, three hours and fifty-three minutes. When tb ree 
days out from Southampton, while proceeding in the 
face of a heavy wind, the ship would not respond to 
her rudder. An inspection was quickly made of the 
machinery, which was found to be working perfectly. 
The hand steering apparatus h ad been used, and that 
was tested, but the St. Louis would not respond ; a 
sailor was sent over the stern to see what wa s the trou
ble. He discovered at a glance that the bracing plates 
of the twenty·seven ton rudder had broken alld that 
the fracture extended diagonally  upward from the 
pintle of the rudder ; there was therefore no leverage 
for the steering gear and the ship was practically help
less as far as her rudder was concerned. The captain 
and chief engineer decided that the twin screws should 
be used to guide the vessel, so they shifted the action 
of the port and starboard engine as the course demand
ed and the St. Louis forged ahead with little diminished 
speed. The accident was due to a hidden flaw in the 
steel of which the rudder was made. The rudder was 
taken off when l'he reached her dock and that of h er 
sister ship, the St. Paul, was substituted, the work be 
ing quickly done, and the St. Louis sailed on her third 
voyage on her schedule time, June 26. 

. . . � .. 
The Strangest I nsect in the Wo rld. 

The aweto, as the Maoris or natives .of New Zea
land call it, or Hipialis virescens, as naturalists term 
it, is found in New Zealand. and is a vegetable cater
pil lar of from three to four inches in length, and, 8 0  
far, science has not been able to say w hether i t  is a vege
table or an insect. It is always found at the foot of 
large myrtle trees that h ave beautiful red flowers on 
their stems, and a beautiful creeping clematis as white 
as the snow. The Maoris call this tree by the name of 
rata. The aweto ;,' uries itself among the roots of the 
rata, a few inches below the ground, and there li ves 
until it is full grown, when it undergoes a most won
derful change. The spore of a vegetable fungus, 
termed by naturalist� Sophreria robertsii, fastens itself 
to the neck of the caterpil lar, just bet ween the head 
and the first ring, and then grows up ward to the 
height of from six to eight inches. Many people .assert 
that there is never more than one stem, but  such is  
not the case, for some have been found with two 
stems, although very rarely. The stem shoots up out 
of the ground, above where the caterpillar is living, 
about two or th ree inches ; below the earth it grows 
i nto the aweto, until it fills up every poss ible space 
within the outer skin without changing the form o� 
the insect in the slightest way whatsoever, but silu
ply substituting a vegetable matter for ani mal mat
ter. As soon as this takes place both the plant and 
the caterpillar become dry and hard and die, but re
tain exactly the same form as w hen alive. The whole 
has a brown color, and the insect appears a wooden 
caterpillar. with a h uge horn standing up from the 
back of its neck. How the caterpil lar manages to 
propagate its species no one can tell. Usual ly the 
caterpillar becomes a chrysalis, the chrysalis changes 
i n to a moth, the moth lays eggs, and these eggs agai n 
become caterpillars, and so on without stopping. 
Many reasons are given why the plant shoots up from 
the back of the neck of the aweto. One is that the 
aweto has a slimy substance oozing from its neck, 
which, while the a weto is bori ng at the foot of the 
rata tree for its only food, catches the  seed of the fun
gus and holds it fast th ere till the latter begins to 
grow. When it has sucked all the  vegetable li fe out 
of the aweto it  must naturally die, for it  fin ds no fur
ther nourishment. The aweto is often found in large 
n umbers. -Public Opinion. 

• • • • • 
Relative Stre ngth oC Metal a n d  Timber. 

Doctor Robert H. Th urston, in a recent article. dis
cusses various materials in which comparisons of inter
est are made. At the outset he gi ves the following 
generally accepted figures : Cast iron weighs 444 pounds 
to the cubic foot and a 1 inch square bal'  will sustain a 
weight of 16. 500 pounds ; bronze, weight 525 pounds, 
tpnacity 36, 000 ; wrought iron, weight 480, tenacity 
50.000 ; hard H struck " steel, weigh t 490, tenacity 78, -
000 ; aluminum, weigh t 168, tenacity 26, 000. We are 
accu�tomed to think of metals bei n g  stronger than 
wood, and so they are, generally speaking, if only 
pieces of the same size be tested. But let equal 
weigh ts of the two materials be compared. and it will 
then be found that several varieties of wood will prove 
stouter than ordinary steel. A bar of pine just as 
heavy as a bar of steel an inch sqnare will hold u p  
125.000 pounds, t h e  best ash 175, 000 and some hemlock 
200,000 pounds. Wood is bulky. It occupies 10 or 12 
times the space of steel. 
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A. Pet rified Tree. 

To the Editor of the SCIENTIFIC AMERICAN : 
I thought it might be of i nterest to inform you of 

the discovery of a petrified tree 165 feet under grou nd, 
at the Stolls City mines, eight miles west of this place. 
The tree was found under 100 feet of lead and zinc 
ores and 65 feet of flint rock. The petrifaction is 
the best I ever saw. The grai n seems to be of a fine 
wood. Some think it mahogany, others walnut. 

H. G. VOORHIES. 
Mt. Vernon, Mo., June 17, 1895. 

The Uncultivated Ba.t Fiber. o� tbe United 
State •• 

As the ind igenous or uncultivated spl'cies of plants 
prod ucing bast fiber in the United States form an in
teresting group in the fiber series, and are the subject 
of constant i n q uiry, a report u pon them by Mr. Chas. 
Richards Dodge has recently been published by 
authority of the Secretary of Agriculture and dis
tri b uted by the d epartment. 

For the most part, the species considered belong to 
three large famil ies of plants: the Malvacelll, of which 
thc cotton plant is a member; the Asclepiadacelll, and 
the Leguminoslll. The malvaceous species are the 
most; numerous and possi bly the most widely dis
tributed, their fiber possessing fair stl'ength a.nd COlD
pari ng with jute rather than with fiax and hem p, 
th ough whiter in color than the former. These Mr. 
Dudge would consider as jute su bstitutes, w hile the 
species belonging to the two other families, and which 
yield stronger fiber, may be termed hemp substitutes, 
and are therefore more valua ble. 

That t h eRe fibers are not employed com mercially is 
due to several causes, one of the principal of which is 
the want of a sa tisfactory decorticating mach ine. 

TlJe first of the malvaceou s  fiher plants mentioned in 
the report is the swamp rose mallow (H ibisc us mos
chentos), one of the commonest of mal lows aud found 
!n many parts of the temperate United States. Ex
periments with this plant date back many years, and 
fifteen years ago it W8S the subj ect of renewed experi
ment in New Jersey, the advent of new mach inery for 
cleani ng bast calling attention to the plant and placing 
its c llitivation for fiber among the possi bilities. Sam
pl.a of fiber from the New Jersey experiments were 
('onsidered not only as good as India j u te, but as good 
as secondary grades of imported hemps. 

The plant that furnish l's the " rozelle " hemp of the 
Madras territoril's belongs to the same genus with the 
above. It thrives in culti vation i n  Florida, will grow 
on quite poor land, but will not stand much frost. 
Scientificall y, it is known as Hibiscus sabdaritfa. 

Another mal vaceous plant, which grows wild all over 
India. and which is common in Florida, is Urena 
lobata. The natives of India consider its fiber useful 
for man ufacture into bagging and twi ne, and it is re
garded as a tolerable substit ute for hemp. The fiber 
is describl'd as very fine and strong, white in color, and 
a meter in length. 

Sida is still another genus of malvaceous plants 
whose bast is rich in fiber, that of S. rhombi folia being 
known as Queensland hemp. This species, the fiber of 
which is said to be easy of extraction a n d  fine and 
strong, abounds in many portions of Sout h America, 
and h as been known as a weed throughout South 
Carolina for many Yl'ars. Mr. Dodge's conclusions re
garding the culti vation of the plant on American soil 
(based upon the results of limited experiment, h o w
evt:r) lead him to think that the plant is of t.oo slow 
growth and the stalks too small when grown to make 
it of commercial value as a fiber plant. 

The cotton plant of SOllthl'rn agriculture (G08sypium 
herbaceum) also belongs to the Malvacelll, and it may 
lIot be generally k nown that its stalks contain fiber of 
good .quality. In the col lection of fibers sent to the 
Paris Exposition of 1889 there was a fine Hample of 
the fi her of the cotton stalk, from a plant grown in 
Georgia, prepared by the A merican Consolidated Fiber 
Company from a green stalk sixty days from date of 
planting. In the letter of transmittal it was stated 
t h at " the fi ber is not only good for thread, but for a 
thousand other purposes. It is a splendid fiber for 
paper also, as it will  not tear as easily as that made 
from wood pulp or rags. " 

The okra (Abelmoschus esculentus) has long been 
regarded as a fiber plant of value in India and other 
countries, though the production of its fiber has never 
assumed commercial im port.ance. The plant is  a native 
of the West Indie!', but has been cnlti  vated from early 
ti mes in the Southl'rn �tates for it pod s, which form a 
useful article in the domestic econom y. A fe w years 
ago okra attracted c onsidl'rable atten tion as a possihle 
fiber for Southern cultivation. and a large correspond
ence with the department resulted. As is frequently 
the case, however, the val ue of the plant and the ease 
of its cultivation for fiber were very much overstated, 
and subsequen t experiments did not substantiate the 
claims made for the plant. • •  From a careful considera
tion of the subject in all its details, not only as relates 
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to our own, but to other countries, and considering the 
weakness of the fiber compared with jute, I conclude, 11 

says Mr. Dodge, " that the cultivation of the okra 
plant for its fiber cannot be made a paying industry in 
the United States." 

A very common malvaceous plant that has been cul
tivated experimentally in the United States, where it 
is everywhere common as a weed, is the Indian mallow 
(Abutilon avicennlll). The fiber of this plant is kllo wn 
in South American countries as caiiapiiia. Its Chinese 
name is ch'ing ma, and it has been exported to Eng
land under the common name of j ute. It has been 
called also Abutilon jute, and the name American j ute 
was once applied to it tn this country. The plant pro· 
duces an ab undance of fiber, which is strong, glossy, 
and white, and the ligneous body giVl'S more cellulose 
for paper stock than any other species. The fiber 
takes dye readily, and an advantage is claimed. in this 
respect over Indian j ute, which is antagonistic to cheap 
bleaching and d yeing. The fiber was once classified ,in 
value between Italian and Mani la hemp, but it will 
not grade so high, it coming nearer to jute, as is proved 
by itll being sold as a variety thereof. 

The milkweed family, the Asclepiadacere, contains a 
large number of fiber-producing plants found in vari
ous parts of the world. The several species found in 
the United States all possess a fibrous bark, and bear 
seed pods filled with silky hairs resembling thistle 
down. 

The most important species, viewed as a fiber plant, 
is Asclepias incarnata., or swamp milkwl'ed, which 
abounds from Maine to Minnl'sota and south ward to 
Louisiana. The fiber of this plant was well known to 
our Indians, who used it for making bow strings. 

Samples of fiber from the plant having been submit
ted to the departm ent were found to be light gray i n  
color, m uch finer than hem p as usually prepared , soft 
and gl08sy, and of greater strength than the majority 
of bast fibers of wild gro wth in the Uni ted StateI'. 

Mr. Dodge thinks that the plant promises better reo 
suIts than any of the indigenous species above con
sidered. If it will thrive upon waste lands where no 
other crops will grow, as it is said that it will, it has to 
that extent an ad vantage over hemp, considering the 
strenJ;th of the fiber ·to be fully equal to that of the lat
ter. As to the value of the fiber in manufact url', Mr. 
Dodge can make no positive statements further than 
that samples of l,linding twine examined were found to 
be strong and good. As the fiber resembles hemp, 
there is little doubt that it could be employed in all 
uses to which the latter may be applied. 

The commonest and best known species of milkweed 
is the Asclepias cornuti, which is found in Canada, 
grows over a wide section of the United States, and i s  
well known in portions of  South America and the Old 
World. The culture of the plant is said to be attended 
with little difticl,llty, as it generally thrives on poor 
soil, and , like t�e former species, is perennial. The 
only portion of it of which practical use can be m ade 
i s  the bast, which furnishl's quite 1\ long, glossy fiber 
that is strong and durable. Early authorities have 
given this fiber a place between fiax and hemp, and it 
has been claimed that the yield is about equal to the 
latter. 

Dr. Masters states that " its excellent fiber is woven 
into muslins, and in some parts of India is made into 
paper. " 

The fiber forms a good paper material and, doubt
less. might be c ultivated with profit for this purpose, 
if for no other. 

A French firm has uped the silk-l i ke filaments of the 
seed vessels by mixing 20 per cent of the material with 
80 per cent of wool, the fabric bl'ing called " silver 
cloth." The substance could not be used alone, as the 
cells are so smooth that they h ave no felting property, 
and therefore will not hold together and cannot be 
spun. They possess little strength, and can be con
sidered only as " down," useful for no purpose but 
wadding or for stuffing pillows. 

The family Legumi noslll contains many species of 
plants that yield a strong bat!t fiber, some of the foreign 
species having a known commercial value. In our o w n  
country, the sillgle geni us Sesbania o f  this  family has 
attracted attention as a fiber producer. Specimens of 
the straight stiff canes of S. macrocarpa, or wild hemp 
of the Colorado River region, have been sent to the 
department at different times in the past twenty years. 
The fiber of the department museum sample is th ree or 
four feet lon g. The filaments as extracted are exceed
ingly coarse and resemble flat ribbons of fiber, uncom
monly white and lustrous. and clear and smooth to a 
remarkable degree. Single filaments are quite strong, 
but when several are twisted together they lose p art 
of their strength, a defect sometimes observed in bet· 
ter fibers.. The fiber is sufticiently stron'l' for small 
cordage for ordinary use, though too coart!e for fish 
line or twine, as roughly prepared. Among the manu· 
factures for which it has been claimed that it i8  fitted 
are wrapping, writing, and bond papel'l', twine and 
cordage, sacking, overall stuff, and Irish lim;ns. The 
Indians of the West work it  into nets and fish lines. 

Having n oticed the more important species of uncul
tivated bast fibers, it remains to mention a few forma 
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of less importance that ha.ve been the subject of occa· 
sional inquiry or of limited experiment. 

The Indian hemp (Apocynum cannabinum) has from 
early times been regarded as a useful ti ber plant by 
certain tribes of our Indians, who manufacture from it 
bags, mats, baskets, belts, twine, fish lines, and nets. 
The fiber is easily separated from the stalk, and, when 
cleaned, is quite fine, long and tenacious. In color it 
is light cinnamon, though finely prepared specimens 
are creamy w hite and remarkably fine aud soft. The 
fiber will rank with that of Asclepias for strength, and 
is readily obtained, since the stems are long, straight, 
smooth and slender. Although paper has not been 
made of it, it could doubtless be used for that pur
pose. 

Urtica gracilis, one of the stinging nettll's, abound
ing throughout the United States and Canada, pos
Sl'sses a good fiber in its bast. A few years ago it at
tracted attention in Minnesota, and an attempt was 
made to reduce the fiber, but the experiment was inter
rupted before completion and no report could be 
made. 

Another of the nettles, Laportea canadensis, pl'O
duces an average quality of fiber, samples of wh ich 
were recei ved by the department from Kansas in 1890. 

Several Yl'ars ago the stalks of the common burdock 
(Arctium lappa) were the subject of ex perimen t i n  
I1linois, with t h e  object i n  view of p roducing a fiber 
material suitable for binding twine. The fibers in the 
samples 'ilubmitted to the department were found to be 
harsh and wiry, very brittle, and to possess little 
strength. Fiber plants of this class have no value i n  
the industrial economy, the fibrous material i n  th eir  
bast being too in ferior ever to be used i n  manufacture 
where so many othl'r better fibers are obtainable, and 
possibly at less cost. 

Another form of fibrous material that has been em
ployed to a certain extent in the coarSl'st of man ufac
tures are the tree bll.Sts. or the fibrous inner bark of 
such trees as the linden and c} prl'Ss. The linden trees 
are familiar in our public parks and gardens, where 
they are cultivated for adorn m e nt, though as lumber 
they are known as basswood. THin americana is the 
American species, while T. europ<lla is that of the Old 
World. The inner bark of th e forml'r is not utilized , 
as far as Mr. Dodge it! aware. although the bast of the 
latter is m uch employed in Russia in the man ufacture 
of an exceedingly coarse kind of rope for making the 
matted shoes worn by the peasants, and also for the 
manufacture of .the mats which are used to a consid er
able extent by furniture dealers for packing. The 
American species was the wigobimizh, or . .  tying bark 
tree," of the Algonkin Indians, who used the bast for 
makin'l' ropes, t hread, and coarse cloth. 

The South ern cypress, (Jupressus th yoiGes. has a very 
tenacious inner bark that can be readily peeled in long 
strips. It is  not likely to come into use ind ustrially in 
this country, although worthy of noticl'. 

The wahoo (Ulmus alata) is an el m that abounds in 
the h ummock lands of middle Georgia. The bark is 
very tough , and ,  when stripped . from th., tree and 
steeped ill water for several weeks, becomes quite 
pH ant a.nd is said to make excellent horse collars. 

Finally, the leather wood (Dirca pal ustris), of rich , 
damp woods frOID New Brunswick to M i n n esota and 
Missouri and south to the Gu lf. h as a fibrous bark 
which is remarkably tough and which was used by the 
Indians for th ongs and b y  country people for ropes, 
whence the popular names of leather wood and rope 
bark. 

• • • • •  
The Bicycle DDOlp. 

" This protestation against the • bicycle hump,' " 
said an old rider to me, " is very funn y. As a matter 
of fact t h e  man who bends over is  not ' h umped,' but 
the fello w  who undertakes to sit up straillht is round 
shouldered. " 

.. Watch a rider com i n g  head on," he continued, 
.. and you will t h i nk the one leaning over the bars is 
' hum ped,' while the other class appears straight . But 
w h en they pass and you g e t  the rear view y o u  find the 
back of the stoopl'd fellow is straight, the bend being 
at the hips, the shoulders being pushed back sq uare by 
the weight resting on the rider's hand, resting on top 
of the bar. 

" The rider who tries to sit straight reaches ' u n d er 
the grips and by p u lli ng dra w s  his shoulders togtlther, 
cram ping his chest."  

I looked for myself and found the statem ent of my 
friend to be true. Look for yourselves : you will be 
surprised. -Bicycling World. 

. . . � . 
ON the rail way bridge of the Chicago & North western 

Railroad in Mil waukee. Wis. , a {las engine h as been 
installed by Mr. E. C. Carter, principal assistant en
gineer of the roa d, to operate the draw bridge. It 
performs its work i n  a most satisfactory manner, and 
it would appear that th is kind of power is  part icularly 
ad apted for such work. It is cleaner than a stpam 
engine and the fuel is obtained by simpl y  piping city 
gas to the central pier of the bridge, while with a 
steam engine coal must be deli vered on the bridge and 
a large amount of ash removed. 
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RELICS OF A CUBAN INSURRECTION. 

A recent number of La lIustracion Espanola y 
Americana contains a number oC engravings of /Scenes 
in the vicinity of Manzanillo, w hich is i n  the eastern 
part of the island of Cuba, and the scene of the 'pres
ent hostilities. It was i n this part of the island that 
the former revolution of 1868 took place. During the 
fighting which then occurred, the Spanish troops 
burned down the buildings pertaining to a large iSUj.{ar 
estate known as the Ingenio de la Demajagua. 
Among the ruins left upon the ground was a larj.{e gear 
wheel and a fly wheel. These are shown in our en
graving as they now appear after a lapse of twenty

five years, during which time a jaguey tree has sprung 
up between the spokes of the gear wheEl and h as as

sumed the large proportions represented in our en
graving. The growth of this tree gives some idea of 
the Cuban flora and the rapidity with which it springs 
up and spreads over the 
gronnd. According to our 
contempqrary, the present  
uprising of the Cubans is  
mak ing extensi ve progress. 
A large portion of t h e  
eastern section of t h e  is· 
land is alread y in the 
hands of the revolution
ists, and it is doubtful 
whether the S panish gov
ernment will be able to 
bring i n  troops enough to 
overcome the patriots. 

... . ... 

B rine f"or K e lD o v l n  g 
Snow- an d Ice f"roln 
Kalis. I 

The repeated demands 
by managers for a brine 
in place of salt resulted in 
President Fitch, of the 
Bay City, Mich. , trolley 
road. making a serie;; of 
experiments c o  v e r i n g 
many months and which 
were at last successful in 
producing c h e a  p l y  a 
method of compound ing a 
h ighly concentrated clear 
salt liquor w ith speci fic 
gravity greatly in excess 
of water, and w h ich is ab
solutely free from deposit 
or sediment, is no more ex
pensive in first co!St than 
salt, but can be applied 
with leRs trouble and ex
pense, aud is very m uch 
more economical i n  use, 
wastage bei ng a I m 0 s t 
wholly saved. The basis 
of the triple ch loride�, as 
President Fitch uames the 
liq uid, i s  natural salt 
water as pumped from his 
salt wel ls, with a mechan
ical and chemical treat
ment. It will not freeze 
even at 20° below zero and 
has an immediate action 
when appl ied, its pene
trating effects being very 
mnch greater than dry 
salt or the brine formed 
from salt melting on track. 

During the past winter 
the uitIile chlorides was 
used ou several street rail

ways with surprisiug and 
highly gratifying success, 
and these roads are so 
thoroughly convinced of 
its superior advantages 
they h ave abandoned salt 
and will use the brine ex-
c lusively in future. The method of its application 
will at once suggest i tself to every manager. For 
cur\'es, crossings and s witches the brine is applied by 
the man whose d uty i t  is to sweep these points, pour
ing the brine from a common sprink l ing can with a 
small spout no�e j ust as he uses water i n  Imm mer. 

If much is used at any special points a barrelful can 
be set out in any convenient basement or vacant place, 
as the brine will n ot evaporate in cold weather. 

For main line tracks a small  tank or keg can be set 
on the front platform and the brine fed to the rai l by 
small iron pipes passing through the platform floor 
and reaching almost to the rails and disch arging a 
stream from the size of a slate pencil up to any amount 
desirable, the flow being regulated by a cock. For 
very bad track and long distances, the sprinkling car 
used during the summer is pressed into service, the 
spri nkler being removed or changed so as to dischange 
only upon the rails. The brine has less corroding 

',itutifi, �Ultri'Ju. 
effect on iron and copper bonds than salt, and 
the method will readily commend itself to mana
gers. 

• • • • • 
Electric Lighted Buoys In New York Bay. 

Incandescent electric lamps on spar buoys have been 
experi mentally used in New York Bay for several 
years, but an installation has H O W  been com pleted 

w h ich marks a con�iderable ad vance in marit ime en
gineering and renders the entrance to New York Har

bor possible for the largest vessels at any hour of the 
night. Gedney's Channel, wh ich is the course taken by 
the transatlantic steamers, is only 1, 000 feet wide, and 
while buoyed by day, became an im practicable course 
at night. It is now ligh ted by 10 incandescent lights 
of 100 candle power each, placed on the top of spar 

buoys on either side of the channel, forming a lighted 
avenue for the shipping. The lam ps are mounted on 

RELICS OF A CUBAN INSURRECTION. 

50 foot cedar buoys which are shackled to 5, 000 pound 
m ushroom anchors. The cable is constructed of a cop

per cond uctor, insulat�d w ith gutta-perch a, then bed
ded with jute and sheath ed with an armor of hard 
drawn copper wires. This cable carries successfully, 
according to the Engineering Record, a pressure of 

1 , 000 volts alternating current under water for t he dis
tance of 6� m iles. The generatin� station is located 
a bout 2,000 feet back from the beach . The current for 
lighting the buoys is carried to the subma.·ine cable 
through a lead-covered cond uctor laid in a creosoted 
subway 4 feet und erground. The electric plant is in 
duplicate. The curren t  is generated at 100 volts and 
is raised by a step-up transformer. All the high-ten
sion lines are either underground or in cables at the 
bottom of the sea. 

• • • • •  
ALUMINUM felIoes i n  bicycles are regarded by some 

makers as an improvement on wood. 

(J UL Y 6, 18cJS. 
A New- q u adruple Expansion Engine. 

Messrs. Hal l  and Treat announce, in the Sibley 
Journal of Engineering for April, "A New Quadruple 
Expan8ion Engi ne. " This machine, built for regular 
working at 500 pounds pressure, and with its boiler 
tested to 1300 pounds, has now been in operation i n  
Sibley College, at Cornell Uni versity, for many 
mouths. It was designed by the authors of the paper, 
built by them in the shops of the college, and h as 
since been tested under a great variety of conditions. 
The design was entirely original, although, of course, 
embodying the principles taught them in their col lege 
course, the one being a graduate of '93 and the other 
of '94, and both now candidates for advanced degrees, 
the one for a doctor's, the other for the master's, de
gree in engineering. The valve gear is new and the 
invention of the builders of the engine. The propor

tions of the multiple cylinder system are those deri ved 
by application of their text 
book and lecture room 
work ; and the engine as a 
whole is a success. The 
boiler has worked well and 
economically up to above 
600 pounds per sq uare inch, 
and its waste heat is ut il
ized in the reheating ap
paratus of the engine and 
80 thoroughl y as to make 
the temperatu re of the 

ch imney very low. The 
steel for " running parts " 
was obtained from the 
Bethlehem Iron Com pany 
and proves to be of very 
fine q uality. Special de
vices have been required, 
in every direction, to mah:e 
the operation of the ma
ch ine with such high pres
sure steam satisfactory and 
safe. Even the injector 
was necessarily r e c o n  -
structed, as no ordinary 
instrument would force 
water into the b o i l e r 
against 600 pounds pres
sure. The figures reported 
for economy are !Something 
under 10 pounds of bteam 
per horse power per hour, 
and the best conditions of 
operation are not. yet fully 
identified , though unques
t i o n  a b I Y corre8ponding 
closely w i t h  the preli mi
nary com putations of the 
designers. This fignre is 
the  lowest yet reported, 
e ven for engines of many 
t imes the size of that here 
described. It wil l  require 
authoritative revision and 
corroboration ; but there 
�eem8 no reason to doubt 
i ts substan tial accuracy, as 
the result of many engine 
t rials und er a great variety 
of conditiom;. If thus  
corroborated, it w i l l  stand 
a� the " r e c o r d of the 
world " for the nineteenth 
eelltury. The thermody
namic consum ption of t his 
l'ngine should be about 7 
pounds of steam per horse 
power per h our, exclu!Sive 
of all thermal wastes, and 
this should be approxi
mated much more closely 
i ll engines of sim ilar type 
built on a large scale. The 
figure attaiued is extra
ordinary, and almost in

cred ible, for a model engine such as is described ; yet 
it ind icates a waste, by conduction and radiation , 
after all, of no less than twenty-five per cent of all 
heat sent to the machine from its boiler.-Science. 

. �  . .  
llI a ll u la ctu re of Great Gu ns. 

Seven 12 inch nickel steel tube army rifles have re
cently been com pleted at the Watervliet arsenal with 
a variation in weight  between the lightest and the 
heaviest of only five pounds. The guns are forty feet 
long and weigh approximately 115, 000 pounds apiece. 
Each has an inner tube over which a series of hoops 
are shrunk for nearly the entire length. Over these is 
a single jacket two-third s the length of the gun, and 
over this again are shrunk more hoops. Aside from 
this large n umber of parts, the guns are turned on 
enormous lathes during certain stages of their manu
facture, and thp, close agreement of the entire lot is con
sidered a remarkable feat of accurate workmanship. 
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THE CASSEUIL DRAWBRIDGE. 

Drawbridges were in common use in the middle ages, 
and even the smallest castle was provided with one. 
'rhe use of Ulem was seemingly falling into desuetude, 
b ut for some l ittle time past the exigences of modern 
communications have been leading engineers to bring 

them to the front again. In order to render the ma
neuver easy, an endea vor has been made to balance the 
flooring in all its posit ions. In the bl'id�es of the m id
dle age!> that we have .i ust all uded to, t h is cOlldition 
was rarely fulfilled, and,  more correctly speaking, 

never was so abso
lutely. 

J c itutific �mtricau. 
cases similar bridges will find a practical and economi
cal application.-La Nature. 

• • • • • 
'rite Drauglt' of (1hlmoeJ's. 

Some chimneys are made smaller at the top than at 
the base of the flue; others are lal'ger at the top; and 
still others are of uniform size throughout, according 
to the fancy of those who designed them, writes W. H. 
Wakeman i n  Power and Transmission. Those who 
advocate the first, claim that i t  is  the most natural 
way to build a chilIlney, and as the products of com

Poncelet, the cele
brated bridge build
er, occupied himself 
with this question. 
In 1810, D e r c h e , 
another investigator, 
devised a connter
p o i s e  w i n d i n g  
around a grooved 
wheel in spiral form. 
We may mention, 
further, a s y s t e m  
due to Belidor. All 

these bridges were of 
wood. Since i r o n  
has entered into the 
c o n  s t ; u c t i o n  of 
bridges, the system 
has become develop
eo. I n  1856, a draw
bridge with a COIll
pensating b a I a Il c e 
frame was establish · 

Fig. 1.-THE CASSEUIL DRAWBRIDGE CLOSED, 

bustion a scend they 
become cooler, con· 
sequell t ly  contract, 
and do not lleed as 
m uch space as when 
they c 0 III m e II c e d 
t heir a�cent. Ad vo
cates of the second,  
w h i le they a d m i t  
that the  gases con
tract 011 cooling, call 
attention to the fact 
that as the chimney 
is higher, the fric
tion of the conten ts  
increases r a Jl i d I y ,  
and so deem it ad
visable to enlarge 
area of the chim lley 
or stack, as the 
draught is  material ly  
i ncrealSed thereby. 
Those who are in 
favor of the third tell 

ed upon the Haute Marne Canal in order to al low pas · 
sage to a rail way. This work h; known as the Marneval 
drawbridge. More recently, analogous drawbridges 
have been constructed over the Charleroi Canal, at 
Brussels. 

The drawbridge that we are about to describe is con
structed over the lower arm of the Drop, a tributary of 
the Garonne, neal' Caudrot (Gironde). The Drop, 
through its division iuto two arms, forms a very fertile 
island, whose various portions belong to persons who 
do not inhabit it OIl account of its low position, which 
renders it very easily inundated. The upper arm of the 
ri ver, which alone is navigable in ordinary times, flows 
into the Garonne through a lock that no longer ope
rates when the water reaches a height of 15 feet above 
low water mark. The boats then take the lower arm, 
w h ere they cousequelltly navigate ollly very accideut
ally and at high water. Under such circumstances the 
bridge to be constructed would have had to be very 
h igh and would have required 
inclined approaches, whose 
cost would have taxed the 
fund dh;posable out of all 
proportio n. 

Mr. Clavel, government en
gineer, who has been at the 
head of the vicinal service of 
the Gironde for some yearl', 
and who, during h is ad minis
tration, has endowed the de
part illent with several re
lllarkable works, thought 
that. the economical and prac · 
tical sol ution of the problem 
resided in the use of a draw
bridge. 

A project was d r a w n 
u p  in this di rection wh ich 
met with approval on every 
side. The work is now con 
structed and is operating to 
the entire satisfaction of all 
interested. 

After this expose, and with 
a reproduction of two photo
graphs that show the bridge 
open and closed (Figs. 1 and 
2), a technical description 
does not appear to us to  be 
necessary. Let us merely add 
that the bridge has three 
spans, and that it is the one 
of the right bank that is mov
able. 

The boatmen themselves 
do the maneuvering when 
they wish to give passage to 
their vessel. Such maneuver
ing, however, is exceedingly 
easy, it being possible for one 
man to lift the flooring by 
acting upon a chain attached 
to the free extremity of the 
halance frame. 

us that the contrac-
tion of the gases and other products of com bustion 
counterbalances the fl'iction, and so a tiue of uniform 
size is correct. Each can show ch imneys lmilt  accord
ing to their ideas which are doing good work, but it is 
a hard matter to show that the same draught could 
not be obtained with a chimney b uilt according to 
another design, and until this is done the matter of 
which is the best must remain an open question. 

.. . . . . 
THE ANNEALING OF ARMOR PLATES BY ELECTRICITY. 

BY w. w. HANSCOM, CHIEF ELECTRICIAN, UNION mON WORKS. 
The nickel steel armor plates. as furnished the later 

vel!sels  of the United States navy, are by the Harvey 
process hardened on the face to a depth varying from 
one-half inch to three-fourths inch. This face is such 
that it successfully resists the hardest ISteel drill that 
can be made, and as it is  req u ired i n  the fi llal IOl'ation 
of the plate to d ri ll and tap n umerous holes in it, it 
was necessary during the hardening process to protect 
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the desired place� by preventing the carbonizing ma
terial from coming in contact with them. The opera
tion W'l S not entirely successful, however, as it was 
found upon trial that although a number of the places 
were sufficiently soft to be worked, others immediately 
alongside were as hard as the unprotected portions. 
A number of attempts were made to locally anneal 
these hard spots by means of the oxyh ydrogen blow
pipe and other apparatus, the most successful being 

Fig. 2.-THE DRAWBRIDGE OPEN. 

that offered by th e Thomson Welding Company, of 
Lynn, Mass. It was found illlpossible by all other 
means than electricity to apply su fficient heat in a con
centrated form to attain the desired results, as the large 
mass of metal surroundi ng conveyed the heat away as 
fast as it  was supplied. One of the electric w�ldiIlg 
com pany's annealing equipments has recently been in
stalled at the Union Iron Works, San Francisco, for 
annealing t he armor plates of the battIe sh ip Oregon, 
and the following is a description of the plant and its 
operation : 

The apparatus in general consists of an alternator, 
wi th  it�  exeite J', a regulating' rh l'ost ar, a transformer 
aunealel', aud the engine for dl'ivillg the same. The 
ellgine develops at 450 revolutions per minute 55 horse 
po wer. The alternator and exciter are of the well 

known commercial type;  the 
former, of 40 k. w. capacity, 
has six coils on as many pole 
pieces, the windings being in 
t wo series of three in multiple. 
The armature is of the tooth
ed type, with six coils, con
nected in a multiple of three 
serles of two. It is wound for 
an output of 135 am peres at 
300 volts, when making 1,000 
revolutions per min ute. A 

pul ley on the end of the arma
ture shaft drives the exciter, 
a D type shunt wound gene
rator of 100 volts, at 2,000 
revolut ions per m i n ute. Its 
terminals are connected to 
altel'Ilator fields through the 
regulating rheostat, a cylin
drical frame, having GeEman 
silver coils cut into or out of 
circuit  by a contact arm on 
top. The coils are protected 
from mechanical inj ury by 
the wire gauze covering, 
which arrangement permits 
of a constant circulation of 
air. 

In this way the expenses of 
surveillance have been saved. 
Let us repeat that in wany THE ANNEALING OF ARMOR PLATES BY ELECTRICITY. 

The transformer annealer 
is of the �hell type, and con
sists of an outer core of lam
inated iron snrrounding both 
primary and secondary coils, 
the former being wound on a 
form, and incased inside th e 
latter. which is a hollow cop
per casting made in halves to 
receive it, and then bolted to
gether, after which the re
maining s pace is filled with 
oil for insulation and as an 
assistance in conducting a way 
the heat generated in the 
primary. The secondary coil 
has hut a single turn, U-shap
ed, to the ends of which are 
bolted various shaped copper 
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contact pieces, which are hollowed and connected to a 
water circulation , thus preventing the heat of anneal
ing from reaching the coils. The yoke from w hich the 
transformer is suspended by two trunnions, as well as 
t h e  afore-mentioned contact pieces, permit of the 
transformer being swung into any desired angle, and 
brought against any part of plates already located. 

In t h e  operation of annealing, the contact pieces are 
brought up against the brightened surface of the plate 
and wedged into position, straddling the spot to be 
annealed, after the regular rheostat has been adj usted 
to a point red ucing the primary current to a minimum. 
The distance between th e con tact piece", for a hole .% 
of an inch in diameter is 1% incbes. When the con
tact is established between contact pieces and the 
pl ate, a slight humming noise noti fies the operator, 
and the pri mary current is graduall y  raised to its 
maximum. A bright red spot then appears under each 
contact piece. The in tense local heat at these spots 
cause8 the plate to expand outward l y  in the direction 
of least resistance, forming slight mounds, from which 
circles of a grad ually changing color slowly approach 
the center. The primary is kept up till the plate has 
become suftlciently h eated to char or even ignite a pine 
stick held against it, and is then grad ually decreased, 
till  it has again reached the minimum. 

The first or heating period requires about three 
m i nutes, d uing which the secondary current has 
reached from 3, 500 to 6, 000 am peres at four volts. The 
second or cooling period requires from ten to twelve 
minutes, in order to permit the sudden chilling of th e  
spot due t o  the surrounding mass o f  metal, and t o  in
sure a perfect ann�l. The plate at the spot of an
nealing presents a dark blue color, elliptical in shape, 
with a major axis of 4 inches and a mi nor axis of 2% 
in ches, and is very readily drilled and tapped. 

, Th e  cut shows the annealer at work on a 17 inch 
plate for the Oregon's 13 inch barbette. A portable 
drill press d ri ven by a direct current motor is shown 
in the background, ready to d rill the holes as fast as 
the plate is an nealed. The regulating rheOstat is 
shown in the lower right hand corner. Four wires are 
led from al ternator and exciter to a con venient spot, 
and connected to annealer and regulating rh eostat 
th rough a flexi ble four-wire cable. 

In conclusion, the writer wish es to tender his thanks 
to Mr. W. S. Garton, of t h e  Thomson Welding Com
pany, for information in regard to the apparatus, and 
also to M r. Ratto, photographer of the Union Iron 
Works, for the photograph herewith presented. 
Pac i fi c  El ectric ian. 

. . . . .. 
N a t u ral H i s t o r y  N otes. 

Singular Case of Commensalism . -A singular ClI.tie of 
commensal ism, says the Revue Encyclopedique, h as 
j ust been made k nown by Mr. Gadeau de Kervil le. It 
concerns the young of the marine fishes called false 
mackerel, which are almost al ways found in company 
with the large med usw known at! rhizostomes. These 
young fishes swim parallel with the long axis of the 
jelly fish and in the same direction as the latter. They 
remain abovf', beneath, and behind the animal, but 
ne ver advance beyond its umbel. It frequently hap
pens that some of them introduce themselves i n to the 
cavities of the jelly fish, and are then visible from the 
exterior, owing to the transparency of the host. Some
ti m es the school of fishes wanders a few yards a way from 
the medusa, but, at the least alarm, immediately re
turns with great rapidity to occ u py its former position. 
It  i", evident that the med usa very efficaciously pro
tects the young fishes by means of its innumerable 
stingin� capsules. '.rhis is demonstrated by the fact 
that when the fishes become larger they no longer pro
tect th emselves by accompan ying the meduSlll. 

Preserving Sea Weeds. -The following reci pe is 
reeommended by Dr. J. P. Lotsy for preserving ex
amples of Floridew for microscopic examination : " The 
specimen is first laid in a 1 per cent solution of chrome 
alum in sea water and kept there for a period varying 
frolll one to twenty-four hours, according to the size 
and texture of the species. The chrome alum is then 
completely wash ed out and the specimen pl aced in a 
mixture of 5 ccrn. of 96 per cent alcohol in 100 cem. of 
water and vigorously stirred. Thtl amount of alcohol 
is then increased by increments of 5 ccm. every quarter 
of an hour nntil it amounts to 50 cem. The specimen 
is tben removed and placed in a mixture of 25 per cent 
alcohol i n  distilled water, and the q uantity of alcohol 
again increas ed in the same way, till it amounts to 50 
ccm . alcohol t.o 100 cem. of water. The same process 
is again repeated with 50, 60, 70, 80, and 90 per cent so
lutions of alcoh ol in distilled water; the t!pecimen be
ing finally preserved in the last." 

Resistance of Vertebrates to Thirst. -The camel is 
the animal that is oftenest mentioned as an example 
of one in which th irst is the longest endured. But M r. 
S. M. Gorman, of Cambridge, Mass. ,  writes to N ature 
that more striking cases of prolonged end urance are 
found in a number of small rodents that inhabi t the 
arid plains in the vicinity of the Rocky Mountains. 
These animals live for weeks and months without meet
ing with a single drop of water. The sand is torrid, 
the entire vegetation is burned up, and yet they resist. 
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This is not the result of observation 801ely, lor direct portant, when we demand that a new species be cre
experiment has been made. Bome common mice were ated as a proof of evolution, that we are ounoelves open 
put apart on the first of last October in cages in which to conviction that the thing can be done. The fact is 
they received nothing but perfectly dry food, such as that the practice of systematic or descriptive botany is 
Indian corn and grass seeds. On the seventeenth of at variance with the teachings of evol ution. Every 
January they were in perfect health and seemed as if  naturalist now knows that Nature does lJot set out to 
they would continue thus for a long time. although make species. She makes a multitude of forms which 
they had not received a single drop of water or of any we, merely for purpose", of existing methods of botani-
other liquid in the interim. cal description and nomenclature, call species. 

Activity of Animals. -In a recent number of Science The !'peaker tben proceeded to show that there has 
Mr. Ste wart gives the results of some interesting ex- been as wide a variation in very many garden plants 
peri ments upon t he activity of animals that were madtl as there is bet ween accepted botanica.l species of the 
upon rat"" mice, and squirrels inclosed in circular same genus. 
cage!' so arranged that every motion of the occupant Species making forever enforces the idea of the dis
ca used the cage to revolve. An a utomatic apparatus tin ctness and im mutability of organic forms, but study 
permitted of registering the motions of the cage and of organisms themselves forever en forces an opposite 
of consequently ascertaining the periods of rest and conception. The intermediate and variable formtl are 
acti vity of the animals. Rats and mice divide their time perplexities to olle who attempts to describe species as 
into twelve hours of rest and twelve of intermittent so many entities which have distinct and personal attri
work during the night. During the period of work, butes. SO ,the garden h as always been the bugbear of 
the intervals of activity rarely exceed one honr, and the botanist. Even the lamented As;]. Gray declared 
are separated by intervals of rest of a nearly equal that the modern garden roses are " too m uch mixed by 
duration. , In winter the squirrel works almost con- crossing and changed by variat ion to bEl subjects of 
tinuously from twenty min utes to two hours in the botanical study." He meant to say that the roses are 
morning, and sometimes a little in the evening also, but too l IJ uch modi fied to allow of specie", making. '!'he 
during the balance of the time it remains at rest. despair of systematic botanists is the proof of evolution. 

The food has a marked influence' u pon the daily ac- If species are not original entities in nature, then it 
tivity. As a general thing, the richer this is in protein, is useless to quarrel over the origination of t hem by 
the greater is the activity. Fatty substances have a experiment. All we want to know, as a proof o( evo
contrary effect. They red uce the activity of mice from lution, is whether plants and animals can become pro
six to eight hours to a few min utes of work a day. In foundly modified u nder different conditions, and i f  
order t o  ascertain t h e  infiuence o f  alcohol th ere wat! these modifications tend t o  persist. Everyone interest
given to four rats fed u pon dry grain some of this liq uid ad knows, as, a matter of common ob!'ervation and 
at proofs varying from 5 to 60 per celJt, in stead of practice, that this is true of plants. He kno ws that 
water. This treatment, kept up for fifty days, showed varieties with the most marked features are passing 
no uniform effect of the alcohoL before h i m  like a movin g  panorama. He knows that 

All the animals experimented with did more work nearly every plant which has been long cultivated has 
w hen the barometric pressure was high. become so profoundly and irrevocably modified t.hat 

Animals in Sterilized Air. -By keeping' animals in a people are disputing as to w hat wild species it came 
specially devised apparatus designed to su pply them from. Consider that we cannot certain ly identify the 
wit h air in an absolutely sterilized condition and also original species of the apple, peach, plum, cherry, 
feeding them with food as far as possible free from orange, lemon, wine grape, sweet potato, Indian corn, 
bacteria, D r. J. Kijanozin, of the Univerility of Kieff, melon, bean, pumpkin, wheat., ch rysanthemum , and 
h as been able to ascertain that there was a remarkable nearly or quite a h u ndred other com mon c ulti vated 
decrease in their assimilation of nitrogenous matter. plants. It is immaterial whether they are called species 
The reason suggested is that micro-organ isms, when or varieties. Th ey are new forms. Here is the experi
present, aid in the decomposition and peptonizing of ment to prove that evol ution is tru�, worked out upon 
the nitrogenous matter in the int.estine, and it is a scale and with a definiteness of detail which the 
thought that were the removal of all the m icro-organ- boldest experimenter. could not hope to attain were he 
ism!' from the intestint> possible, the decl'ease in the to live a thousand years. The horticulturist is  the 
assimilation of nitrogen would be stil l grtlater. The only ll Ian in the lVorld whose di4il lct  business and pro
animals, also lost weigh t Jnore �1li6kly, than undt'l' nor- fession is evol ution. H e  of all O t h l'l' llJen h as thl' l'x
ID al cond itio n s, and excreted more lIit-rogen and carbon periml'ntal proof that species come and go. 
dioxide. In a number of cases the anima.ls died a few Formation of Secretions in Plants.-Dr. A. Tschirch 
min uttl$, hours or days after the beginning of the ex- announces, in the Botanisches Central blatt, the re
periment, and as yet it has not been possible to assign markable discovery that in all normal cases which he 
any cause for this result. has been able to examine the formation of a secretion 

The Poison of the Ornithorhynch us.-The hind feet it is a function, not of the protoplasm , but of the cell 
of the ornithorhynchus, .. the mole with webbed feet walL In schizogenous passages th e secreting cells  
and the bill of a duck " that puzzed zoologists so much which clothe the canal contain a resinogenous layer, 
for a long time, are provided with a solid spur con- wh ich is often vacuolar; in I>chizo-Iysigenous cavities 
nected with a gland. Have we here a poison gland ? the secretion is formed in peculiar caps of cell wall be
From some apparently trustworthy accounts that have longing to the cells whIch inclose the space. In the 
reached him, Mr. Stewart thinks we have. This gland oil glands of the Labiatw, Com positw, etc. , it is pro
is at ieast venomous at a certain season. A dog was duced entirely in a subcuticular layer of the cell wall, 
wounded by one of these spurs th ree times. and the , and this is th e case also with the papillw which project 
sym ptoms the flrst time were those of pain and into the in tercellular spaces of the rhizome and base of 
somnolence, b ut there were no convulsions, titnbations the leaves in Aspidium filix-mas, and in many, if not 
or trem bling. Upon the two other occasions, the symp- all, extra-floral nectaries, the secretion lifting the 
toms wel'e less pronounced, and even null, thus indi- cuticle off from the palisade-like secreting tissue. In 
cating ,habituation. The poison has proved mortal to all stigmas examined by the author, the secretion is 
the dog in fou r  cases, but i n  man th e  symptoms dis- formed in the subcuticular mucilaginous layer of the 
appear w ithout causin� death. papillw, into which the pollen tube makes i ts way. 

Evolution among Plants.-At a recent meeting of Simi lar observations were made on the oil of oil glands 
the Massachusetts Horticultural Society, Prof. L. H. and on the resin which is formed in the duramen of 
Bailey read a paper upo n " Ex perimental Evol ution trunk",. But, R.lthough the secretions are formed in 
among Plants." The speaker prefaced his remarks by the cell wall, they are lJever produced by metamorpho
saying that all thoughtful persons are now evolution - sis of the substance of the cellulose itself. Dr. Tschirch 
ists, whether they know it or not. They believe in ascribes to all resins a un iformity in chemical compo
some kind of a transformation of species in the same sition, regarding them as compounds of aromatic acids 
way that they belieVE: in the gradual unfolding and with a peculiar grou p of alcohols which he calls 
growth of h uman institutions. resinols. 

Prof. Bailey then proceeded to consider the q ues-
tion : Do new species originate now ? The notion that 
a species, to be such, must have originated in Nature's 
garden and not in man's has been left over to us from 
the last generation-it is the i nheritance of an acquired 
ch aracter. Ray appears to have been ' the first to use 
the word species in its technical natural history sense, 
and the matter of origin was an im portant factor in his 
conception of what a species is. Linnwus said : .. We 
reckon as many species as there were forms created in 
the beginning." Darwin elaborated the ne w concep
tion that a species is simply a congregation of individ
uals th at are more like each other than t hey are like 
any otber congregation, and declared that' one new 
variety raised by man will be a more important and 
interesting subject for stndy than any more species 
added to the infinitude of already recorded ones. The 
old naturalists threw the origin of species back beyond 
known causes, while Darwin endeavored to discover 
their origin ; and it is significant that he set out with
out giviQg any definition of what a species is. It is 1m-

• • • • • 
Tests of tbe Maxiln G U D .  

The light weight, rapid fi r e  Maxim gun, though not 
new, has been greatl y  impruved of late and in its pres
ent form was given a comprehensive series of tests at 
Sandy Hook on June 8. The gun weighs, packed in 
itl! case together with all its extra parts and mechan
ism, only 45 pounds, and is easily carried on a soldier's 
back. When in use it stands upon a tripod. The 
cartridge contains 28 grains of smokeless powder and 
a ball of 0·302 caliber, and a rate of from 600 to 770 
shots a mi nute is claimed at 3, 200 yards effective 
range. A range of only 500 yards was selected for the 
test. The gun was taken from a man's back, assem
bled and fired in 58 seconds. About 500 shots a min
ute were fired and no at tempt was made to greatly ex
ceed this rate. In the breakdown test an essential 
part of the mechanism. su pposed to have been broken 
by a shot, was taken out and replaced by a new one 
in 261 seconds. The barrel was changed in 1 minute 
and 121 seconds. 
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THE FOUNTAIN AT GENEVA. The New Eu ropean Ship Ca llal". began late in the autumn of 1887 and was pushed for-
Our engraving represents the fountain that the The opening of the Corinth Canal in Greece and of ward with energy. Unexpected delays occurred later, 

m un ici pality of Geneva bas recently established at the tbe Manch ester Canal in England having now been owing to financial em barrassment and other causes, 
entrance of the port of that city, at the extremity of followed by the practical completion of the Baltic and but all di fficulties were overcome and the enterpr ise 
the south  jetty. This is certain ly the largest fountain North Sea Canal in Germany, a revie w  of some of the was carried t!lrough to completion within the space of 
that exists upon the surface of the globe, since it is no I salient features of these important works is opportune. six years. It was believed at 11rst that four years 
le8s than three hundred feet in height. It may be i While tbey possess many points of sim ilarity, they wou ld be sufficient and tbat tbe cost would not exceed 
seen from a great distance, in clear weather, detaching present marked differences in the purposes they are $30, 000, COO. The actual outlay was about $75, 000,000. 
itself l i k e  a great white sai l flapping through the intended to serve. Although Manchester is 50 miles from the sea, it was 
effect of the wind. The Corinth Ship Canal affords a passage from sea not necelSsary to carry the canal this entire distance, 

The city of Geneva possesses a most complete distri- to sea and is intended to meet the needs of commerce as the tidal estuary of  the Mersey furnished an 
bution of water under pressure, the m otive power for by IShortening a route w h ich is not, ho wever, one of approach for about 15 miles from the sea. Through
which is obtained from an artificial fall established the highest degree of i m portance. Taking advantage out the remaining 35 miles exist i ng water courses w ere 
upon the Rhone at the point of the lake. The water of the fact that the Gulf of Cori n t h ,  lyiug in a general enlarged and util ized wherever pract icable, including 
for domp-stic purposes an d  for the running of certain easterly and westerly direction, nearly separates Greece along one part of the route an old canal of sma l l  cross 
motors is raised to a height of 215 feet above the level into two parts, this canal pierces the narrow Isthmus sect ion. As Manchester has an elevation of 60 feet 
of the lake. For the distribution of motive force, it is of Corinth and thus furnishes a passage from the Gulf above the sea level, an ascent of th is amount was 
raised to a height. of 460 feet. The reservoir is an open of Corinth on the west to the Gulf of .LEgi na on the necessary, and was accom plished by a system of loeks. 
air one, and is sit uated upon the top of Bessinges, at east. It thereby shortens the sea route from the west- The l ine of the ship canal is crossed by a number of 
a distance of three m iles from the turbine building. ern Mediterranean and from the Adriatic to the sea- highways and railroads, besides a :;mallet· canal, and 
A very ingenious regulator, in vented by Mr. T urret- ports of Eastern Greece, Turkey, Asia Minor and the numerous engineering problems were enconntered. 
tini, a.;:sures the uniformity of pressure in the Black Sea. The distance saved differs comiderabl y  in In Eome cases fixed brid ges were req uired ; w here t h ese 
piping. I different cases, depending upon the ports of departure occur they have a minimum height above the canal of 

The length of the first pipe line is about 40 miles, and destination, but is not more than 185 mi les in any 75 feet in the clear. The m inim um depth of the canal 
and that of the second about 60. It is with this latter case. Thi� canal is about 4 miles in length and has a is not less than 26 feet, and the mini mum width at the 
that the fountain conduit is connected. The latter is minimum width of 72 feet at the bottom and 77 feet at bottom is 120 feet. The sides are protected by m asonry, 
set in play only on Sundays. It is sometimes set in the surface of the water, the sides rising very abruptly where this seemed advisable, the aim bei ng to permit  
operation also on w eek days, i n  the evening. Instead and being faced with masonry to a heigh t  of  several feet a speed o f  abou t 6 knots, t h us enabling a vessel to pass 
of a single jet of great height, several are then utilized above the water level. The minimum depth is 26 feet. from the en trance up to Manchester in  eight or nine 
that clo not ri:se so high. Powerful electric light pro- The axis practically follows a straight l ine which I hours. By the use of electric lights the canal is  made 
jectors, placed in a structu re near by,  brightly illumi· passes through a low country toward either end, but navigable by night a s  well as  by day. '.rhe prelimi
nate them wi th their rays of varied colors, which in the midd le portion encounters a rocky ridge, neces- I nary opening took place early in December, 1893, and 
transform them into a luminous fountain of the I:litating a cut about 260 feet deep in one part. The · the canal was formally opened for general  traffic on 
mo,t beautiful aspect.-La January 1, 1894. It may be 
Natu re. added that Manchester is the 

, . .  
Safe r  'J'ha ll Ligh t ni n g  Rods. 

Each day adds some new 
virtues to the long l ist of 
those al ready cred ited to the 
pneumatic. The latest of 
these is that the wheels of a 
bicycle being encircl ed by a 
band of India rubber and 
d ry ah'-which is  a perfect in
sulator - the rider is COIll
pletely insulate -l from the 
earth, and , consequently, is 
impervious to the attacks of 
the electric fluid. Thus, day 
by day it becomes more and 
more a fact that life without 
a pneumatic tire is neither 
safe lIor worth having. Any 
one who suffers from nervous· 
ness during a thunder shower 
has now only to go into a 
barn or the cellar and seat 

center of a district said to be 
more th ickly populated and 
to show a greater output of  
commercial products t h a n  
anv other region of like area 
in -the civ i l ized world. The 
density of population is 13 
times as great as that of Bel· 
gium, wh ich is said to have 
m o r e inhauitants to t h e  
square m ile than anv other 
country of E U I' 0 P e. The 
Manchestel' region c o n  t r i ·  
bu tes t wo·th i rds of the total 
value of British pxports. 

The Bal t ic and North Sea 
Canal differs from the other 
t wo. concerning which some 
details have j ust been given, 
in  that it OWl'S its construc· 
t i o n  primarily to poli t ical 
and strategic considerations 
rather than to the commercial 

himsel f upon the saddle of a advantages which will inci· 
pneumatic-ti red bicycle to be den tal ly  result from it. Ger-
perfectly safe from lightning many has two naval yards of 
stroke. As the chances of a great importance, one at Kiel 
ma n on a bicycle being struck on the Ba ltic and the oth er 
by ligh tning have been care- at Wilhelmshafen on t h e  
fully calculated to be about THE GENEVA FOUNTAIN. North Sea, and in order t h at 
one i n  a billion, the Wheel vessels may be able to pass 
adds, there will, of course, be some pessimists who will total quantity of earth and rock removed is estimated promptly between them and concentrate in either spa 
deny that this newly discovered virt ue of the pneu- at 11, 500,000 c. m. Breakwaters and artificial harbor the ship canal h as been cut under the auspices of the 
matie as a l ightning insulator amounts to very much. works have been found necessary at both entrances. German government. It extends from Kiel to  the 

.. , • •  • A high bridge, carry i ng the Pi rreus & Peloponnesus Ri ver Elbe, entering th e lattel' at a point below which 
A n cient Gl ass. Rai lway, crosses near the western end. The canal is deep water extends to the North Sea. Commercially 

The glass blowers of ancient Thebes are known to l igh ted at night by electricity. the canal is importan t in the saving of time heretofore 
have been as proficient in that particular art as the 

I 
The formal opening of the Corinth Canal, which lost in going around the northern end of Denmark and 

most scientific craftsman of the same trade of the preS- I took place i n  August, 1893, marked the final achieve- in making it possible to avoid a stormy and dangerous 
eut day, after a lapse of forty centuries of so-called ment of a scheme dating back in one form or another passa�e. The distance saved between ports is from 
" progress." They were well acquainted with the art to ancient times. The work as com pleted follows 100 to 425 mi les, according to their relative position. 
of staining glass, and are kno wn to have produced closel y, i n  some parts at least, the line of a similar The canal is practically a sea level one, th ere be i ng 
that commodity i n  great profmsion and perfection. undertaking on wh ich m uch labor was expended in tidal locks at the ends, _but none along the course of 

Rossel lini gives an illustration of a piece of stai ned the time of Nero. The modern project dates back to the waterway. It was necel>sary to build several 
glass known to be 4, 000 years old, which displayed art- I 1881. Work began in 1882 and was prosecuted vigor- bridges over the canal, but they do not interfere with 
istic taste of high order, both in t int and design. In ously for some years, but ill 1889 ceased for a time navigation . The fixed brid ges, of which there are two, 
this case the color is struck through the vitrified struc- l owing to lack of funus. The enterprise was afterward have It heigh t in the clear of 138 feet. The cutting was 
ture, and he mentions designs struck entirely in pieces taken up by a uew company, the Societe Hellenique largely through a low country, follo wing an old canal 
from % inch to %: inch thick, the color being perfectly du Canal de Corinthe. Work was resumed in 1890 and in part. At the high est poi nt there is a ridge rising 82 
incorporated with the structure of the piece, and carried to a successful conclusion i ll 1893. Thp total feet above the sea. There are several sharp turns, 
exactly the same on both the obverse and reverse cost was about $13, 000, 000. The lease held by the though the general cou rse is a fai rly direct one. The 
sides. present compan y  is to contin ue in force for 99 years. at canal is 61 miles long. The standard depth is to be 

The priests of Ptah at Memphis were adepts in the the end of which period the canal is to become the 29 '5 feet upon final completion in all parts. The width 
glassmaker's art, and not only did they have factor- property of  the Greek govern ment on the payment of  at  the bottom is  72 feet. Work on this  canal began in 
i e s  for manufacturing the com mon crystal variety, 1 $1, 000,000. 1887. It was then expected t hat it would be necessary 
bnt they had learned the vitrifying of the different Turning now to a m uch larger and Ill uch wOI'e costl y  to excavate about 77, 000, 000 c. m .  of material, b ut t h is 
colors and the imitating of precious stones to per- work, the Manchest er Ship Canal, special mention est imate was too small by from 3,000,000 to 5,000,000 c. 
fection. Their imitations of the amethyst and of -

should be ' made of the fact that the main purpose m. The total cost of the canal amounts to about $40, · 
the various other colored gems were 80 true to na- served by this great artificial waterway is to gi ve deep 000, 000, of which Prussia pays ahout one-third, the re
ture that even now, after they h ave lain in the des· draught vessels di rect access to the important man ufac - main ing part being paid by the German Empi re.-Iron 
ert sands from 2,000 to 4,000 years, it  takes an expert turing city of Manchester. Formerly it was necessary Ag-e. 
to disti nguish the genuine articles from the spurious . .  to depend chiefly upon the shipping facilities afforded • . ' . 

It has been shown that, besides being experts in glass I by Li verpool, and the canal project encountered active TWEN'l'Y·FOUR carat gold is all gold ; 22 carat gold 
making and glass coloring, they used the diamond in opposition from interests identified with this port and has 22 parts of gold, 1 of silvpr and 1 of copper ; 18 
cutting and engraving glass. In the British Museum from the railroads affected. Authority having been carat gold has 18 parts of pure gold and 3 parts each 
there is a beautiful piece of stained glass, with an en· finally granted by Parliament. after a prolonged dis· II of silver and copper in its composition ; 12 carat gold 
graved emblazonment of the monarch ThothmeiS I T !. cussion extending over a period of several years, and a is half gold, the remainder being made up of 3� parts 
who lived 3,400 years ago. company having been formed, the work of excavation of silver and 8� parts copper. 
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RECENTLY PATENTED INVENTIONS. 

Railway A I.pliallce ... 

CAR C OUPLING. - Valentine Erbach, 
Scranton, Pa. This improvement comprises a drawhead 
having at the sides noses,;"ne, below the other, with oppo
sitely inclined upper and lower faces and parallel sides, 
and having vertical perforations, while a gravity link is 
arrangl"d in the perforation in the upper nose. When 
the draw heads come together they are positively gnided 
to coupling position and the coupling is automatically 
effected, and means arc also provided whereby any de
sired number of steam and compressed air pipes may 
be simultaneously and autom .. tically coupled. 

C A R  F E N  D E R. -J ames L. Canham, 
South Oran!!e, N. J. ThIS is a device to be readily at
tached to or uetached from the dashboard of a car, and of 
such construction as to present a yielding bed to any 
one falling on the fender. The parts are so arranged 
that the sagging caused by a body failing on the fender 
operates a trip and causes an auxiliary bed to be 
projected, as a further protection for a person cau!:(ht in 
the path of the car. 

Electrical. 

GENERATOR. - Joh n D. Hilliard, Jr. , 
Bluefield, West Va. This is a compound wound alter
nating generator, with improved means of compounding 
and regnlating the voltage, there being two windings on 
the field spools of the generator, one of which is fur
nished with a constant current from a separate exciter, 
and the other with a variable current supplied by the 
generator itself and varied with the variation of the load 
of the generator. The regulation of the voltage is 
quick and efficient, as there is but one magnetic field to 
vary. 

GALVANIC BATTERY CELL. -Fran k A. 
Glasgow, St. Louis, Mo. This is a small ,  easily porta
ble cell, in which a tube or casing ciosed at the upper end 
is  placed over the zinc or positive clemen t, displacing the 
fluid from about the clement, and protecting it from be
ing destroyed when the cell is not in use, while the air or 
gas in the tube displaces the flmd when the tube is pushed 
down over the zinc. In the protrusion upward of the 
zinc from the bottom of the cell the exposed portion of 
the positive element stands free from support. 

I N S  U L A T  0 R. -James M. Patterson, 
Springtown, Texas. For insulating and supporting tele. 
graph and telephone wires, this invenwr has devised an 
insulator comprising two sections of insulating material 
adapted to fit together and each having on its inner sides 
a longitudinal recess, in which blocks notched on their 
inner faces arc to be inserted, the insulator being of a 
very simple and inexpensive character, and adapted to 
clamp the wire securely and prevent its longitudinal 
movrment. 

A L A R M  SIGXAL AXD INDICATOR. 
Jacques A. Blli8�on, (Xcw Orleans, La. This is a device 
for trolley roads, to be applied especially at crossings, 
curves, tunnels, and other dangerous places. Combined 
with the main trolley wire is a short auxiliary wire con
nected with the alarm and signal, and a double trolley 
estahli'hes electrical connection between the main and 
auxiliary wires to sound an alarm and give a visible sig
nal as the car passes along the portion of the track to be 
protected. 

lUecbanicaJ. 

PAPER 1\IAKING MACHINE. -Thomas H. 
Savery, Wilmington, Del. This invention relates t o  the 
wire part of high speed Foudrinie r machines, in which 
the water from the pulp resting; upon and carried by the 
wires over a series of table rolls is  directed and caused to 
flow into save-all boxes, and provides table rolls adapted 
to support the wire, with deflectors interposed between 
the rolls and extending downward to the plane or level 
of the lower surfaces of the roll., to prevent the water 
being thrown from one roll to the adjacent roll. 

Mhlccl J a lle o u l!I. 

STENOGRAPHIC MACHINK -.To'ie ph W. 
and Joseph K. Bailey, :.vew Orleans, La. This is a ma
chine in which the characters are fonned by puncturing 
devices which penetrate and form u permanent record on 
a strip of pap", the machine being also adapted for 
printing as well as puncturing. The machine has a 
closely grouped set of horizontal and parallel bars with 
converging ends providedjwith properly shaped dies, hor 
izontal rock shafts arranged at right angles connecting 
with the die bare and a series of vertical keys, there be
ing means for connecting the keys to the rock shafts and 
the rock shafts to the die bars. 

water with lime paste to purify it, then charging the mix
ture with carbon dioxide and subjecting It to the action 
of an electric current to separate and set free the carbon
ate of lime and the carbon dioxide. The electrolytical 
apparatus comprises a reservoir in which is an agitating 
device and provided with movahle slatted frames form
ing one of the electrodes, a metallic perforated cylinder 
forming the other electrode. 

S E P A R A TI N G  GOLD AND SILVER. 
Frederick lUnder, Chica!,(o, Ill. For separating the gold 
and silver in a cyanide solution this invention provides a 
process consisting in first subjecting the cyanide solution 
to the action of a solution of sulphide of iron, to sepa
rate and precipitate the silver, and then subjecting the 
cyanide solution, in a separate tank, to the action of 
chloride of zinc, to separate and precipitate the gold. 
The invention is an improvement on the H MacArtbnr
Forrest cyanide process," using but little chloride, aud 
the process requiring but little attention and labor. 

Designs. 

CA NDLESTiCK. -Will iam Varney, New 
York City. This design comprises a representation of a 
flower and a cup somewhat concealed among the leaves, 
together with a foliage support in which are stems, 
leaves and buds. 

ROLLIN G H oop. - Francis C. Bates, 
Newport, Vt. In this hoop is a central star·like figure 
consisting of a circular diBk having a double series of 
radial projections, and between the central figure and 
the hoop arc connecting cords. 

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. 

NEW BOOKS AND PUBLICATIONS. 

STEAM AND THE MARINE STEAM EN-
BALANCE. -Clarence N. Fen ner, Pater· GINE. By John Yeo. London and 

son, N. J. In this balance the standard has a graduated New York : Macmillan & Com pany. 
segment over its upper end, and the scale beam has verti- 1894. Pp. xi v, 196. Price $2. 50. No 
cal longitudinally aligned set screws, having between index. 
their inner ends the milldle knife euge engaging the Naval steam engineering is a profession which is ac-
upper end of the standard. The beam also haB knife quiring year by year a greater importance. The possi
edges at its ends from which the pans are suspended, bility of economy and the importance of achieving it 
while a weigh�ed inclined

. 
arm extends down fro� the on ship board have brought abollt some of the most 

c?n�er �f gravIty a� the mIddle of the beam, there 
.
bemg � perfect types of boilers anll steam plants which have 

slmll�r mclmed pomter above th
,
e ce?ter of gravlt! an been devised. This is another way of saying that the ,:orkmg over the segment. 1 he Improv�ment

. 
IS de- naval steam engineer stands justly at the head of hiB pro

SIgned for use on all classes 
.
of 

. 
balances, mcl�ldmg the fession, having to design the most perfect power ap

most dehcate and those for wClghmg merchandIse. paratus and to use it properly. The coal consumption 
A NTI-FRICTION BLOCK. - Greg-ory M' I is nowhere more closely watehed than on a steam vessel, 

Mullen, Baltimore, Md. This block is especially designed and i? the
.
present days of recorll trips t�e chief engi

for use in guiding the tiHcr ropes of tl1gs, yachts, etc.,  rc- Beer 18 as Important an officer as the captam. Although 
�ucing the friction to permit the free and easy move- we regret the absence of an index, a very full table 
ment of the sheave. There arc side rollers between the of contents, to a certain extent, takes its place. 
sheave and journal, termmating short of the end of the 
sheave, providing an annular cavity surrounding the 
journal and a flange or rib of the cap jaw entering the 
cavity. The sheave has its under side channeled and 
balls fit between the sheave and the main jaw. 

BATH OR OTHER T UB. - C harles E. 
Marston, Dover, N. II. This invcrltion provides mcans 
for keeping the water in the tub at a uniform tempera
ture as long as desired, and also for quickly raising or 
lowering its temperature. A shower or spraying device 
is also provided to spray from the sides, and the tub may 
be utilized to heat the air surrounding the bather and 
maintain the required temperature in the room, the tub 
acting as a radiator. The tub may also be used as a 
laundry or kitehen tub. 

CHURN POWER. -Joh n T. Gilbert, Co
lumbus, Ga. A turning as well as a reciprocating motion 
is given to the churn dasher in a very simple and effec
tive manner by this improvement. In a vertical frame is 
held a shaft at whose lower end is the dasher, alll! on 
whose upper end is revolubly held a head pivotally con
nected with a pitman. the latter being connected with the 
crank arm of the drive shaft. In the shaft is a spiral groove 
engaged by the tip of a set screw, whereby the shaft is 
rotated as it is reciprocated. 

CLOTHES LINE FASTENER. -Ch arles L. 
Feinberg, Brooklyn, N. Y. This is a simple device for 
quickly and firmly uniting the two ends of a pulley lint' 
and to facilitate taking up the slack at any time. It con

sists of two parts pivoted together, the outer end of one 
part terminating in an eye to which one end of the line 

REPORT OF THE BOARD OF GENERAL 
MANAGERS OF THE EXHIBIT OF 'l'HE 
STATJ<� I)F NEW Y ORK AT 'l'HE 
WORT,D'S COLUMBIAN EXPOSITION. 
TranRTlIitted to the Legis lature April 
18, 1894. Albany : James R. Lyon, 
State Pri nter. 1894. Pp. 647. 

We will not atu,mpt to describe this large volume. It 
is euough to say that it is an exhaustive synopsis of what 
New York State proper showed at Chicago, with numer· 
0118 iIlustrationl:5 of the exhibits. We notice, among 
others, very satisfactory plates of the work shown by the 
Teachers' College, recently illustrated in our columns, 
but as every third or fourth page has a full plate, i t  will 
be found a perfect album of the exhibits and of many 
that will have a homelike ami familiar aspect to the 
New Yorker. We doubt if any State can produce a 
much more creditable report upon its exhibits. The 
large size of the plates makes them tend to be satisfac
wry, am! we think that teachers and other professional 
workers will find the volume one of great value. Nu
merous port-raitE' are given of the members of the Com
mission, while general views of the fair proper are not 
lacking. 

ELEMENTS OF MINERALQQ-Y, C RYSTALLO
GRAPHY AND BLOWPIPE ANA LYSIS, 
}'ROM A PRAC1'ICAL STANDPOINT. 
By Alfred J. Moses and C h arles 
Lath rop Parsons. New York : D. 
Van Nostrand Company. 1895. Pp. 
vii, 342. Price $2. 

is tied, while the two sections form at the other end a The joint authorship of this volume gives it value, as 
clamping jaw in which the line will be held by the pres- it involves the views of two somewhat separated institu
sure of the jaw sections. tions. The book is rather more a work on crystallo-

WINDOW SHADE. -J oseph Eckert Ne w graphy and the identifi�ation of mine;als
.
than a blowpipe 

. ' . manual of the usual kmd, the applicatIOn of the blow-
York �ity. A sha�e is con�t,:"cted of a serIes of str�ps I pipe to mineral identification being closely followed in it. 
or sectIOns, accordmg to thIS Improvement, eac� 

. 
sectIOn 

The work is qualitative in the sense that quantitative �eing cap�b�e of movement to or from an adjol1JJng s�c-
analysis is not given. The liberal illustrations and thor

t�on, pr�vldmg f?r la"ger or smalle: spaces for
. 
the adnllS' 

oughly practical treatment make it quite an attractivc ad
SlOn of light, while the shade sectl?ns are adJust�ble to 

dition to the literature of the science. 
admit light and air without admitting - the - sun dIrectly . .  
The improvement comprises a series of independent THE DISEASES OF PERSONALITY. By 
rollers and locking devices, with a bar detachably con- Th. Ribot. Chicag-o : T h e  Open 
nected to the lower parts of the shades, and all of the Court P u blishin g Conlpany. 1 895. 
sections may be simultaneously manipUlated. P p. 163. 161llo. Paper 25 cents, cloth 

LIQUID COOLING CA:.v. -Wolff F. E. 
Casse, Copenhagen, Denmark. For preserving am} storing 
milk, crcam and other Hquids or food thi t 5inventor has de
vised a vessel having a jacket adapted to contain ice and 
prevent the water formed in the ice jacket from coming in 
contact with the inner wall of the jacket until nearly all 
the icc is melted. There arc ice-holding hooks or pro
jections in the inner wall of the vertical part of the jacket 
which prevent the icc from rising as the water is formed 
by thawing, and are thus designed to preserve the con
tinuity of the layer of ice on the inner wall of the jacket. 

ILLUMINATED COLUMN. -Charles Sie· 

75 cellts. 
An authorizcll translation of the work of M. Ribot , 

profc"sor of comparative and experimental psychology i n  
the College of France. He is also the author of H 'rhe 
Psychology of Attenti on " and H Diseases of the Will. "  
The present work treats o f  or,l!anic disorders, affective 
disorders, disorders of the intellect, dissolution of per
sonality, zoological individuality, etc. 

CATECHIS1I'IE D'ELECTRICITE PRATIQUE. 
By E rnest Sail lt- Edme. Paris : 
Bernard Tignol. Pp. 128. 16mo, 73 
illustrat ions. 

TIRE TIGHTENER. - Jasper N. J en- burg, New York City. In fixtures for offices, bars, etc. , Under the attractive catechism or question and an-
this invention provides a column designed to heighten swer form the author has attempted to treat the whole 
the ornamental effects. The invention comprises a ba.e subject of electricity in 128 pages. The illustrations arc 
on which is a hollow shaft. of translucent or transparent poor and do not show the later forms of apparatus. The 
material with a capital of opaque material in which is work is undated and has no index. 

nings, POl'Hand, Oregon. According to this improve
ment, in a foot section adapted to fit on the wheel hub is 
journal cd a screw carrying a laterally extending lifting 
arm, a nut tbreaded on the screw having a laterally ex
tending arm on which a hook is adjustably held. The 
device is strong, cheap, and simple, and may be readily 
applied to any wheel to quickly tighten the tire without 
removing the wheel from the axle. It also facilitates 
spreading the wheel for the removal of the spokes if ne
cessary, the straigl::tening of the tires, etc. 

held a lighting device, preferably an electric light, adapted 
THE MECHANICAl, ENGINEER'S POCKET 

to throw its light down into the shaft to illuminate the 
BOOK. A reference book of rules, 

latter from the inside. The arrangement is such that the 
tables, data, and form ulre, for the 

shaft can he taken down and cleaned, and ready access to use of engint'ers, m eeh anics, and 
the lamp is provided for. 

s t u dents. B y  Will iam Kellt, A. M. , 
B ICYCLE TROUSERs. -Henry J. Rosch i,  M. E. New York : John Wiley & 

New York City. These are garments adapted to give Sons. 1895. PUC1k etbook, full g-ilt, 
HORSE C OLLAR FASTENER. -Joh n H. efficient support to the abdomen and other parts of the I fl aps. Pp. 1087. Ill ustrations, tables, 

Emerson, St. Joseph, Mo. 'l'his invention relates to body, and they have elastic gores at the waistband and etc, Price $5. 
fastenings for separably connecting the lower abutting novel leg attachments adapted t� �eliev? strains and : 

More than twenty years ago the author began to follow 
ends of horse collars, and provides a fastener comprising obviate any danger of rupture, whlie Illsnnng a comforta-

th l '  . b N t " E 
. h Id 

two caps to fit over and inclose the collar ends, each cap ble adJ' ustment and good fit of the �arment. 
e a( VICe gIVen y ys rom : very en�neer s ou 

� make hlB own pocketbook, as he proceeds m study and 
being divided horizontally and provided with securing GAME ApPARATUS.-Charles H. B ux. practice, to suit his particular businesB." The resuits of 
tongs having bolt holes. The cap sections have overlap-

ton, Neenah, Wis. A game similar to that of base ball Mr. Kent's judicious gathering of enl,';neering facts and 
ping portions to prevent Blipping and locking lugs and 

may, according to this invention, be played by a simple figures are found in toe present admirable collection of 
hooks to secure them together and fasten the collar. The 

and inexpensive device with which runs may be scored, rul('s, tables. and out of the way information. The scope 
hame strap passes between pairs of registering lugs, and 

the player put out, the circnit of the bases made, etc. ,  in of the work is diffprent from that of Trautwine and Has
the device is easy to fasten and unfasten, holding the 

manner simulating that of a regular game. The field is well and it would be a valuable acquisition to all who 
collar securely when in fastened position. 

inclosed in a box and at the four corners of the diamond possess these important works. Much attention has 
DISINFECTING AN D PURIFYING W A- are holes representing the bases, there being also slots to been paid to the abstracting of data of experiments from 

TER.- Carl Salzbcrger� Burgsteinfurt, Germany. This represent "fouls" and holes to represent H onts," and the recent literature. The section relating to ice machi llcs is 
invention is for a process and apparat"s for domestic and game being played by the movement of a ball over the I particularly valuable, as the literature on this subject is 
industria! uses, the process consisting in first mixing the board which constitutes the field. limited. The electrical tables are interesting, and th� 

section devoted to fuels is also noteworthy. The 
greatest merit of the book consists in its furnishing in
formation which would require long search in the files of 
technical journals and the proceedings of professional 
societies. Even such subjects as jet propUlsion are ade
quately treated. Access to the stores of information is 
rendered easy by an excellent index. 

PRACTICAL DIRECTIONS FOR E LECTRIC 
GAS LIGHTING AND BELL FITTING 
FOR AMATEURS. By Ed ward Trevel·t. 
Lynn, Mass. : The Bubier Puhlbh
ing Company. 1895. Pp. 64. 161110, 
18 i l lustrations. Paper 25 cents. 

ThIS inexpensive little work contains an excelltnt 
series of diagrams of connections whIch will be appre
ciated by all electrical bell fitters. 

HISTORY OF EDUCATION IN MARYLAND. 
By Bernard C. Stei ner, Ph. D. Con· 
t ributions to Am erican educational 
h istory, No. 19. Washington : Pub
l ished by the United States B ureau 
of Educati on. 1895. Pp. 331. 8vo, 
i l lustrated. 

The present work forms one of the interesting mono· 
graphs on the history of education by States. The series 
is edited by Dr. Herbert B. Adams, professor of Ameri 
can and institutional history in the Johns Hopkins Uni · 
versity. Maryland has not obtained wide renown until 
recent years for her higher institutions of learning, and 
yet the number and importance of them has been too 
great to justify such neglect as they have received. 
The present work gives a succinct account of education 
in colonial Maryland, primary and seconllary ed"ca!ion, 
the first university of Maryland, etc. The Johns 
Hopkins University comes m for a fair share of atten
tion. The value of the work would be enhanced by 
an index. 

THE PHONOGRAPHIC DICTIONARY AND 
PHRASE BOOK. By Berm Pitman 
and Jerome B. Howard. Cinc innati : 
T h e  P h onog-raph ic Instit ute Com· 
pany. 1894. Pp. 48. 16m o, palll ' 
phlet. Price 10 cents for t h e  first 
part; no other parts will be sold se
parately. T h e  completed work will 
cost $2. 50 in cl oth. � Any of the above books may be purchased through 

this office. Send for new book catalogue just pub
lished. MUNN & Co., 361 Broadway, New York. 
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1. A cottage at Bronxwood I'ark, Williamsbridge, N. 

Y., recently erected for Dr. Geo. I'. Shirmer, at a 
cost of about $2,500. Perspective elevation and 
floor plans. A pleasing design. A. F. Leicht. 
Esq.,  architect, New York City. 

2. An elegant plate in colors showing a cottage at 
Bronxwoml Park, Williamsbridge, N. Y., recently 
erected at a cost of $2,200. Perspective view and 
floor plans. Mr. A. F.  Leicht, architect, New York 
City. A neat design. 

3. A cottage at Flatbush, L. T., recently erected for W. 
K. Clarkson, Esq., at a cost of $5,000. Perspective 
elevation and floor plans. Mr. Christopher �fyers, 
architect, New York City. A picturesque design. 

4. A modern cottage at Bedford Park, New York City, 
recently erected at a cost of $3,000. Perspective 
elevation and floor plans. A picturesque design. 
Mr. Edgar K. Bourne, architect, New York City. 

5, The Bedford Park Congregational Church. Two 
perspective elevations and floor and basement 
plans. Cost complete, $7,000. I\[r. Edgar K. 
Bourne, architect, New York City. 

6. A Colonial cottage recently erected at New Dorp. 
S. I., at a cost of $3,6;5, complete. Perspective 
elevation and floor plans. Messrs. Child & De 
GolI,  architects, New York City. An attractive 
design. 

7. A residence at Germantown, Pa. '1'\'\'0 perspective 
elevations and lloor plaw5. COlSt compl('tc, ahout 
$10,500. Messrs. Child & Dc Goll, architects, New 
York City. 

8. The New 1'heater, San Luis de Potosi, Mexico. 
Architect, Don Jose Noriega. 

9. Design for a II indow decoration. 
10. The residence of E. P. Sandford, Esq. , at Montclair, 

N. J. 'rwo perspective elevations and floor plans. 
An elegant desi)!1l .  Architect an(1 builder, 1Ilr. E. 
P. Sandford, Montclair, N.  J. 

11 .  A cottage in the English half-timbered style recently 
erected for F. E.  Kirby, Esq., at G len Ridge, N. J. 
Perspective view and floor plans. E. Rollin Tilton, 
designer, New York City. 

12. Miscellaneous contents : The Hanging Gardens of 
Babylon.-Perspective drawings.-Concrete roofs. 
-Points of support.-Architects' ('stimatcs.-An 
improved hot water heater, illustrated.-- A new ill
vention for raising watcr, illustratcd.-Improvcd 
paving.-The Bommer spring hinge, iIlustrated. 
A mixing regulator for gaB machines, illnstrated. -
Adjustable sliding door track and han!(er, illus
tratell.-Woodworker's improved vise, illustrated, 
- African mahogany.-A new steam and hot water 
heater, illustrated.-Powers' improved automatic 
chimney top, illu8trated.-Improved wood working 
machinery, illustrated. 

The Scientific American Building Edition is i,sued 
monthly. $2.50 a year. Single copies, 25 cents. Thirty
two large quarto page., forming a large and splendid 
MAGAZINE OF ARCHITEcTrRE. richly adorned with 
elegant plates and fine engravings, illustrating the IllO"t 
interesting examples of Modern Architectural Construc
tion and allied subjects. 

The Fullness. Richness, Cheapness, and Convemence 
of thh� work have won for it the LARGE:OZT CIRCULATION 
of any Architectural Pnhiication in the world. Hold by 
.11 llewsdeale1'1l. MUNN & CO., PUBLISHERS, 

361 Broadway, New York. 
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J ULY 6, 1 895.] J c itut i f ic �tUtticau. 
TO INVENTORS, 

An experience of nearly fifty years, 8'ld the preparation 
of more tban one b undred thousand appli cations for PRe 

In, cnarge jor Insertum u ndt r  th1.8 head \S O n e  DoUar a l1nt tents at  b orne and abroad, enable UM to understand t l1 e  
j o r  faen l.nsertwn : aonut t1qnc woraB t o  a nne. Aat'er. 

tL'Iements must Ot recetl'ea at  vuolteatv>n office as eaTt'lI as 
ThuTSaall morfi1.ng to a l>f)f ... 1.T ln eM Tntlowlno weet;', 1SSUt. 

lt�or mining engmes. J.  8. Mundy, Newark, N. J. 
., C. S." metal poh �h.  l n o l anapohs. Samples free. 
Presses & Dies. Ferracutp Mac b .  Co., BrIdgeton. N. J. 

H �ndle & Spoke Mcby. Ober Lathe Co . . Challrm Falls.O. 
Emery W b eel  Salesman \Vanted. Morgan. care Sci. Am. 

Ilandle turnmg mach mery. Trevor Mfg. Co., Lock
port. N. Y. 

�crew mach mes. mi l l Ing macnmes. and dri ll presses. 
'r h p  ( ; arvm �lach . Co., Lswh t  and Canal Sts . •  New York. 

1<]mersoT'_ SmIth & Co . •  Lt d . Beaver Fal ls. Pa . .  wi l l  
sel ld  �awyer's Hand Book on Circulars and Band Saws 
free to any address. 

'rhe best book for electr iCians and begmners m elec
triCIty IS " F.xperImental �Clence," by Geo. �f. Hopkms. 
Hv mall. '4 ; �lunn & Co • • puhhsherJ;, 361 Broad way, N. Y. 

(I'or the orlgmal Bogardus Un!  vel sal Eccentric Mill, 
(I'oot and Power Presses. DrIlls, Sh ears. etc . •  address 
J. S. & (T. Ii'. Simpson, 2G to 36 Rodney St., Brooklyn, N. Y. 

The Toy W m d m l l l ,  I l Iu� trated and descri bed on p. 4. 
Patent for tile Unt ted States for sale. or inventor Wi l l  
h c en�2  parties t o  manufacture on royalty. A ddress 
Fred. Beaumont, J r. ,  13m Frank l m  St., Kansas Clty. Mo. 

�-Send for new and com plete cataloJ!ue 01' Scientific 
and other Books for sale by llunn & Co . •  361 Broadway, 
New York. Free on apph C"atl On. 

HINTS TO CORRESPONDENTS. 

Nam .. " a n d  A d d r  .. "" mllst accompany all letters, 
or no attention \\ ill be paid thereto. This is for our 
information and not for puhlication. 

R e . (' I'(· u(· ... ,.. to forllwr artieles or ans\\ers should 
give date of paper and page or number of question. 

I n q  II  i " i c N  Hot aH�\\ ere(l in reasonable time should 
be repeat.ell ; corre!:'polHicnts \\ ill hear in mind that 
Bome ans\\ ers require not a little re�earch, and, 
tholl!(h \\ e endeavor to reply to all either by letter 
or in this departmcnt. cach must take his tum. 

B II ) e ."s \\ ishmg to purchase any article not advertised 
in onr columns \\ ill be furnished " ith addresses of 
houses manllfacturmg or carrying the same. 

S l) c t' i a l  \V " i 1 t c n  I n l o nn a l . o n  on matters of 
personal rather than !(eneral interest cannot be 
expected \\ ithollt remnneration. 

S (" i e  .. ti f i (· .t. Inf' l· i t" a .. � II "  1)l p ln e l l t 8  referred 
to lIlay be had at the office. Pnce to cents each . 

B o o l. "  referred to prolllptly supplied on rece.pt or 
price. 

III I .. e " a  h. sent wr examinatiou should be distinctly 
marked or labeled. 

(6563) J. C. B. says : 1. Wi l l  you be kind 
elloufril t o  ghe formula to make liquid glup similar 
to th(' Le Page glue ' A. We have not the Le Page 
formula. A hqlli<l glue posses8ing great res.stlng 
pcm er, recommended for \\ ood and iron, is  pre· 
p,lre(l, according to I1('�z, as foHm\ s :  Clear gelatine, 
1 00 parts ; cahmet makers' !(Iue. 100 parts ; alcohol, 25 
parts ; alllm, 2 parts ; the " hole mixed " ith 200 parts of 
20 per ccnt acetic acid, and heated on a water bath for 

six hours. An ordinary liquid glne. also well adapted 
for " ood and iron, is madc by boihng together for several 
hOllr. 100 parts glue. 2tiO parts " ater. and 16  parts nitric 
aCHI. 2.  Also simple and effective \\ay to remove " arts 
on f.lce ' A. Castor 011 constantly applied from 2 to 4 or 
(j ,\ ('ekfl, each day, that 18, once a day ; It has not failed 
in my hanus, says a " riter in the Therapeutic Gaz2tt.e, 
in allY case of any size or long standing. The time it 
take, may try the patience of the user, but. If faithfully 
nsed. th('y " .11 get their re" ar<! in the removal of the 
" aI t " ithout leaving any scar. 

(656t) J. S. S. : It is impossible to 
oht.tin :Morse .;:jgna1s " ith a Thomson siphon recorder. 
Ally hook on telegraphy " ill give you a deSCription of 
the Atlantic cable. 

(656.j) G. G. ]\f, writes: 1. I have made my 
0\\ n zi nc  sticks, aud \\ ould hke t o  know thc easiest and 
be,t " ay to amalgamate them ? A. Dip them in dilute 
sl I lphuric acid. then sprinkle on a little mercury and rub 
it al onnd, or dip the rous in a solution of nitrate of 
II1CrCllr) . 2. "Vonld likc to know thc ratio of the d.ffer· 
Pllt in�rcdient8 for the solution of a bichromate of pot
"h battery ? A. To a saturated .olution of bichromate 
of potash. slo\\ Iy add one fifth its bulk of sulphuric acid. 
3. I ha\ e some electlic light carbon sticks (" Ithout cop
per) � inch 1 11 diameter and '; inches long. How many 
carbon sticks to zinc SI1l face is nec('�sary in a bIsulphate 
of llIercury battery: and !(h e the solutIOn for this bat
tl'ry. How many carbon sticks in a bichromate of pot
a"h ? A. Rix or 8 carbon rOlls. Make a thick paste of 
11 I""lphate of mercury in \\ ater. 4. Give the best and 
c •• slest \\ ay of connectlllg the carbon sticks " ithout 
"oltlering ' A. Cast lead caps on the carbons. 5. In 
the alls\\ "r to query No. 62tJ3, September 1, IHM. must 
the sol ution. \\ hen place!l in the Jar. be a thin paste or 
ha", some \\ ater atlded ' A .  Thin paste. 6. What is 
the heRt buttery for induction cOlis ? A .  Grenet. 7. 
])oes it matter \\ hether or not the secondary is  \\ ound in 
oppoe.ite (lircction to the primary 'f A. No. 8. GIve ra
tIO of q uantity of primary to seconuary for any number 
of " ire. especially for �08. 1 6 and :36 ? A. It depmds on 
the induced cuert'nt desi red. 000 to 1 .000 to 1. 9. What 
j"l  the bcst material to use bet" een primary and seconc]
flry \\ irc in an inunction coil ? A. A glass tubc1 a rubber 
til he, or \\ riting paper coated '\ ith shellac, varnish, or 
paraffin.  

(6566) H. W. N. i'ays : Where can I find 
dC'scriptiolls of automobile vehicles for usc on common 
roads ? A. See the SCIENTIFIC AMERICAN for Febru
ary 14. 21, 1891 ; May 21. 1892; February 3, March 31 . 

April 21.  June 23. 1894 ; Januarv 12.  February 9. March 
23. April 6. May 4, .June 8. 1 895 ; and the SCIENTIFIC 
AMERI(" AN SUPPLEMENT numbers 993, 979, 912. 857, 
and 839. 

laws and practIce on both contlDents, and to possess un
equaled faCi l Itles for procurmg patent l!! everywhere. A 
synopsIs of the patent laws of the UIllted St ates and a l l  
foreign countries m a y  be b ad u n  appllCat lOn, a n d  persons 
contemplatmg t h e  securmg of patents. either at borne or 
abroad. are mVlted to write to tbls office for prtces, 
wh ich are low. I n  accordance with the hmes and our ex
tenSive faclhues for conductmg the busmess. Address 
)lU N N  & CO .• oftJCe SCI KNTU'IC AMERICAN, ool Broad
way. New York. 

INDEX OF INVENTIONS 
For w b l c b  LeUer. Patent 01 tb. 

United S l ate. ,w ere Granted 

June 25, 1895, 
" N D  E A. C H  B E A IU NG 'rH A.'r D A. 'r E ,  

[Bee note a t  end o f  list about cop.es o f  these patents . ]  

A c i d  a n d  by-product s, method of a n d  apparat us 
for manufactunnu sul plluric. J .  D. Darl m� . 541.597 

ACidyl com pound of  para-oxyphenyl urethan 
et h ers, J Ii'. Von M ermJl . . . . . . . . . . . . . . . . . . . . 5H,4RH 

Adju�table bit ,  A .  '1\ Pearson . . . . . . . . . . . . . . . . . . , .  541.hlt 
AdvertiSIng device, J .  \V. Snoddy . . . . . . . .  . .  441.578 
A larm See Burglar alarm. 
Annealing apparatus, �old. W. D. Porter . . . . . .  541.501 
ArlthmetIC.lapparatu� for object lessons Ill, Hel!e 

wald & Rodelsper�er . . . . . . . . .  . . .  541,7R7 
Armor plate and maklDll same, steel� \V. E. Corey 54 1 .[)fl4 
Auger. O. E. \Vallner . . . . . . . . .  . . . . .  . . . . . . . . . . a4 l .'iRIl 
Bag- fastener. J P. U l i l i n  . . . . . . . . . . . . . . . . . . . . .  Ml,72H 
Basket. I�. Bennett . . . .  . . .  . .. 5·U.K05 
Ba"lk et. frUIt. Elliott & Saunders . . . .  . . . .  . . . . . . .  M1,.t71i 
Bat b t ub. C l I fford & (.iavm . .  . . . . . . . . .  541,41�. 
Bearm){, antl -!rH'twn. \V . E. S b oemaker . . . . . . . . Ml •. Wt 
Bed bracket. G. HarrH� .. . .  .. . . . .  Ml,SHI 
Bed stead. adj uf"table. J�. W. Bickle . . . . . . . . . . . . . . .  541.;*'fi 
Beer cooler trough ,  J .  F. Duffy . .  . . . . . . . .  . . .  . . . .  54l.fifiO 
Bevel, miter, and square. combIned. A. J.  Walker 541.5H 
B I Cycle. J. A. M undy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  511.774 
BICycle baby seat. A.  M. Soutbard . . . . . . . . . . . . . . . . . .  1>11.817 
Blcvcle brake. M. E. Stephenson . . . . . . . . . . .  . . . . . . .  54I.ti98 
BICycle frame. E. M Graham . . . . . . . . . . . . . . . . . . . . . . . • 5tl.RI1 
BICycle lamp bracket. W. N. Beardsley . . . . . . . . .  1>11.804 
Bicycle support and mud �uard, 'combmed. E. J. 

K l i nck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 541 ,762 
BIt. See Adjustable bit. 
Blast furnaC'e. C J oh nson . . . . . . . .  . . . . . . . . . . . . .. . .  5,u,759 
BlOCk. See BUl ld l11g block. Fuse block. 
Boat. See Foldmg boat. 
BOIler. See Hot water boiler. Steam boller. 
BOIler cleanI ng c1evlCe. U. O. Smith . . . . . . . . . . . . . . . .  541,fm 
Rolier heater. kitcben. A. Heller . . . . . . . . . . . . . . . . . . .  !i41.f)64 
Bookcase, W. M. P(JIndexter . . . . . . . . . . . . . . . . . . . . . . . .  M1 67� 
Bookcase, fo]dm�. J.  L. RotJerts . . . . . . . . . . . . . . . . . . . .  541,504-
Book clasp. F. H. SmIth . . . . . . . . . . . . . . . . . . . . . . . . . .  541 . .>71i 
Book support. R. H. Arnold . . . . . . . . . . . . . . . . . . . . . . . 541.584 
Boot or s hoe, J.  D. W. King . . . . . . . . . . . . . . . . . . . . . . . . .  541.S14 
Bottle. A. A . Ii'reeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  541.7.'W 
Bottle stopper. �'. A.  Maq uet . . . . . . . . . . . . . . . . . . . . . . .  511.623 
Box. See Match box. 
Box l id  and support t berefor, C. G. Bennett . . . . .  541,585 
Brake. See Bicycle brake. 
Brake controller  e lectriC. F'. E. Herd man . . . . . . . .  541.54, 
Br.ake pipe couphn�. Bottomly & Shaw . . . . . . . . . . .  5-U ,7H 
BrICk �Iaze. B. ft'rev . . . . . . .  . . . . . . .  . . . . . .  . . . . . .  5415{.1} 
Brick machme, W. E. Damon . . . . . . . . . . . . . .. ;)(1,725 
Brick mach i n e. re-press. J. A. ft�rey . . . 541.528 
Brush for applyin� sensi t izIng �olutions. E A .  

O>Se. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . .  1>11 ,(;70 
Brush. metal l ic. A . Hankey . . . . . . . . . . . . . . . . . . . . . . .. 541,5:17 
Blush, tooth. J.  W. Oenms . . . . . . . . . . . . . . . . . . . . . . . . .  541,727 
Buckle, W. Looney . .  . . . . . . . . . . . . . . . . . . . . . . .  041.488 
Buckle. back band.  F. C. R ull'head . . . . . . . . . . . . . . . . .  541.tiB7 
Buffin� pad adjuster. A. �]. Perry . . . . . . . . . . . . . . . . . . .  541.675 
Bulldmg block, J. Lee. Sr . . . . . . . . . . . . . . . . . . . . . . . .  1>11.815 
BunJl and bushinJl, J.  P. Baumgartner . .  . . . . . . . .  M1,rl>1 
Burglar alarm. C. M. Clark . . . . . . . . . . . . . . . . . . . . . . . . 541,719 
Burner. See Vapor burner. 
Burner. C. Halrcke . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . 1>11.5.'13 
Button sbleld. collar, J .  A. Dunning . . . . . . . . . . . . . . .  511.8C'J 
Cali vers. G. Harri s . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 511.n9 
Can Olhng mllcbme. J.  W. Kales . . .  . . . . . . . . . . . . . . . 1>1 1 .788 
f.:� gg;�:,
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Car eouplmg. J. Harper . . . . . . . . . . . . . . . • . . . . . . . . . . . .  1>11 748 
Car couphng. J. C. Parrott . . . . . . . . . . . . . . . . . . . . . . . . . . .  541.400 
Car fender, R. Bustin.  . . .  . . . . . . . . . . . . . . . .  . . . . . . . .  541.468 
Car fender, F. W. Darlmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . 541,72fl 
Car fender, I. Macowsky . . . . . . . . . . . . . . . . . . . . . . . .  541,i70 
Car fender. G. W .  Maban . . .  . . . . . . . . . . . . . . . . . . .  1>11,771 
Car fender and snow clellner, C. A. Smith . . . . . . . . .. £»1.571 
( 'ar. postal, H. H. ResslOns . . . . . . . . . . . . . . . . . . . . . . . . . .  541$)5 
Car stop. G. H Dlppo . . .  . . .  . . . . . . .  . . . . . . . . 541.784 

�:��·e���:��� !l,�tf.pa:�I:
or. :�'. �:. �����: : :  : :':.: g:l:� 

Carriage. folding baby. E. H. Kellar . . . . . . . 1>11,760 
Case. See .Bookcase. Sbow case. Spectacle 

case. 
CastIngs. manufacturing steel, S. P. Hutcb inson .• 541,812 
Chair. See Dental chair. 
Cbeck book. A. W. Laugbhn . . . . . . . . . . . . . . . . . . . . .  1>11,784 
Cheese, machIne for manufacturIng, P. 'rralser, 

11 . . . . .  . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  1>11,842 
Chopper. :See Cotton chopper. 
Cistprn formIng deVICe. J. A. Hartzell .  . . . . . . . . .  541.538 
Clamp. See Cl othes hne clamp. Rope clamp. 
Clasp. See BOok clasp. 
Cl earmJ! and purify mil apparatus. H .  Peschges . . .  541.676 
('levis. W. S. West . . . .  . . . .  . . . . . . .  541.517 Clip for attachm� and holdmg 10 book covers 

counter cbecks, mamfold copybooks, etc., E. 
H. HIlborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  541.548 

Closet. W. Krebs . . . .  " . . . . . . . . . . . . . . . . . .  54 1.4HI; 
Clo�ure. Guil leaume & Boldstem . . . . . . . . . . . . . . . . . .  �41.7.t5 
Clothes lme clamp. J.  H. HT!yder . . . . . . . . . . . . . . . . .  541,5O!J 
l'lutch and Bpeed regulator, ftUld controlJed, J. 

Hartness . . .  . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . .  1>11.4&1 
Clutcb, frICtIOn, M. O. Reeves . . . . . . . . . . . . . . . . . . . . .  541 .ml 
Com control led apparatus. W. K Anthes . . . . . . . . . .  541,705 
Col lar, horse, E. C. Plll lhps . .  . . . .  . .  . . . . . . . . .  f>41.fi27 
Collar stuffing apparatus. h orse, E. C. P h i l l ips . .  541.fi26 
Combmation lock. C. F. Raymond . . . . . . . . . . . . . . . . .  541,5I.t2 
Condenser. Ii'. M. \V h eeler. . . . .  . . . . . . . . . . . . . . . . . . . .  541,781 
Conveyer bu("kets, apparatus for fl ll ing endless. 

Hunt & King . . . . . .  . . .  . .  . . .  . . . . . . . . . . .  54Uil4 
Cooker, food. Apple & Breit wiser . . . .  . . .  541,706 
Cook mg, brOlh r g, etc . appal atus fOl , C. HaHcke . .  541.[';{..l 
Cookln2 utensI l .  H. G l bboIlS . . .  . . . . . . . . . . . . . . .  541.73.� 
COPP��y ��.

mfo,,� . 
Sbe�� . .  

or �oo�' . .  ���.b��.' . •  � .. • � :  541.4!)8 
Cotton ('hopper. B l edsoe & Watson . , . . . . . • 541.,1JS7 
Cotton �ln or wool burrer, G • . K U. Huckaby . . . . . .  541.7f.{ 
Cotton press, G. 'l'aylor. . .  . . . . . . . .  . . . . . . . . . . . .  541.795 
Couplmg. �ee Brake pipe couplmg. ('ar coup-

l ing. Hose couplIng. Pipe couplmg. 
Crusher. See Ure crusher. 
Current motor . alternatln){. R. ElCkemeyer . . . . . .  541,604 
Curtam pole, C. ZuckmalPr. . . .  . . . . . .  . .  . . . . . .  M l ,liilO 
Damper reg u l ator, S Coat s . . . . . .  . . . . . . . . .  ["' 1 ,721 
Damper. stovepi pe, Farnell  & Hoefer. . . . . . MI ,7aa 
Dayl I g b t  in dark rooms. stores. et(' . • deVice for 

furm � h mJl anfl distri but Ing-. E. Wefltermayr . .  �1,5R2 
Defecator, L. A .  Roul'4sel . . . . . . . . . . . . . . . . . .  Ml .fiHfi 
Dental chair, A. W. Browne . . . .  . 541,589 
Desk8. adJustable support for sch ool. G.  A. Bob-

rick. . . .  .. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 541 ,806 B!f��ea�:;.Wt����!f!r�I�· . . . . . . . . . . . . . . . .  SH,400 
Dlsl nteJ!ratlng- fibrous substances. macbme for, 

M. YOUD2. . . . .  . . .  . . . . . . .  . .  . . . . . . . . .  1>I1.r�R 
Displav stano. J .  R. Roscop. . . . . . . . .  . .  . . . . . . . . . . .  541.4;17 
Door ch eck, V.  C. DIIlmann . . . . . . . . . . . . . . . . . . . . . . 541.'iH:l 
Door, fleXible, H .  N. G. I�ullrm . . . . . . . . . . . . . . . . . . . . .  541,itiR 
Door. fleXible. A. S. S pauldmg . . . . . . . . . . . . . .  . .  . . . 54l .fiHfi 
Door lock. Tower & Cole . . . . . . . . . . . . . . . . . . . . . . .  1>11.797 
Double�faced fabrIC, W. Weaver. . . . . . .  . .  . . . . . 54I ,f).t,'j 
J )ouhlmf,{ mach me stop motIOn. 8 I 1k. 1-1. D. Klots . Ml,l rlfi 
Drainage system tor stnbl e�, W. (I' Downey . . . . . .  541,fllt 
Dredgm�. excavatmg. ano elevatmg apparatus. 

pneumatIc. G. Van Wagenen . . . . . . . . . . . . . . . . . . . .  541.513 
Drier. See �'ruit dfler. 
Dri l l .  See Grain dri l l .  
Dri l l  m l lhn� macbme. tWI8t, M .  C. Johnson . . . . . . . M1.5.1O 
Drill operat1O� deVICe. A . M. Zimmerman . . .  . . . .  541.583 
Drum. radiator, or evaporator. combIned heatmg. 

M. R. Peters. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . .  54U!l9 
Dye. blaCk. Herzberg & Web"r . . . . . . . . . . . . . . . . . . . . .  541,700 
�le�t�:�I:r�
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"'�lectrIc conductors. protector casing for under-
J!round. J.  A. Kingd on . .  . . . . . . . . . . . . . . . . . . . . 541,552 

ElectrIC I!lOtor, ft'. E. Herdman . . . .  . .  . . . . . . . . . . .  541 £»4 
�; I ectrlc motor, W. J. Sti l i . . . . . . . . . . . . . . . . . . .  1>11.&11 
ElectriC SWitch, W .  P. Hancock . . . . . . . . . . . . 541,� 
��lect rlCal b eater, therruo�controlled. L. ��. Cus-

t er . .  . . . . .  . . . . . .  . .  541 .724 
Ele('t ro lysl�  of pipes undergro und, preventinlZ", H. 

P. Brow n . . . . . .  . . . .  . .  . . . . • .  541,46'i 
Electrolytlcal process and apparatus, C. '11, J .  

Vautm . . .  . . . .  . . . . . . . . . . . . . . . . . . . .. 1>11.465 
F.levator. J .  H. Rlcbards . .  . . . . . . . . 541.6H:J 
Rlevator apparatus, e l ect riC, }i'. B. Perk 1Ds . . . . . . .  5U,4H7 
��Ievator attachment. K C . •  Jenklns . . . . . . . . . . . . . .  541.616 
F.levator attach ment. S ll . P b l l brIck . . . . . . . . . . . .  541.700 
Elevators, deVice fur remov1llg resistances In 

I'Itartmjl el ect rIC. B. H.  \VIHttin�bam . . . . . . . . . 541,798 
Engine. See (';a� en.cme. Rotary steam enli! me. 

Steam em.one. 
}4�ngraving mach me table. C. C. Bruckner . . . . . . . . . . 541.523 
Ii�nvelope cord fastener. M. �cougale . . . . . . . . . . . . &U,h!12 
Envelope machme count er, H .  B. Cooley et al . . Ml,656 
��nvelope macllines, drYing cbam ::tor. H. B. 

('OO ley et a l  . . .  . . . . . . . . . . .  541 .6.'.5 
Envelope makllH! macbIne. H. B. Cooley et al . . . . . 541,4'i0 
Evaporat Ing pan. W.  S. Ballou . . . . . . . . . . . . . . . . . .  541,70i 
(1'abrlC. See Double-faced fabrIC. 
Fence stay. Wi re, V. }4]. Little . . . . . . . . . . . . . . . . . . . . . . .  541.487 
Fpnoer. �ee Car ::tender. 
�·llter. J. W .  ,J arrett . . . .  . . . . . . . . . . . . .  . . . . .  1>11 .75:, 
FIrearm .,,,h t .  W. I,yman . . . . . . . . . . . . . . . . .  541.558 to 1>I1.5/iO 
.(l'lfe extlnlZulsber  automatIC. N. Hicks . . . . . . . . . . . .  £»1.547 
(I'lsbmg fioat. J .  R. Kunzelman . . . . . . . . . . . . . . . . . . . .  541.789 
}'Is b l ll� hne drymg reel ,  K C. \T om Hofe . . . . . . . . . .  541,4t)4 
�'Iue stopper. Z. '1'. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  541.74G 
�'old i ng boat J. H. Rush ton . . . . . . . . . . . . . . . . . . . . 541.778 
Frict IOn. means for producmg I Il stantaneous, R. 

J. Blum" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1>11.712 
Fnut d r Ier, K. K Bl anchard . .  . . . . . .  . . . . . . . . . . .  54l.f,,1)2 
Fur fl k m!i. mach me for dehairmg. ( '  Sch nmer . . . 541,600 
Ii�urnace. �ee Blast furnR.ce. Roastmg furnace. 
}i'urnace. J.  :so DougbeJ ty . .. . .  . . .  . . . 541.602 
}I'urDl ture. adjm�tabl e support for, G. A.  BobrlC k .  Ml,fi;').,-\ 
ft"'use block. DaVIS & Hcott . .  . . .  . . . . . . . . 541,473 
Gas. apparatus for manufact ure of. I�. M.  Beery .. 541.570 
n as engIne. }i" S. M ead . .  . . . . .  . . .  541.77.{ 
Bas hjlh ter. automatic e lectrIC Jaskey & Else . .  541.449 
(;a8 l uzhter. electrIC. J. L. Crevelme- . . . 541,723 
Gas DJPters, apparatus for use III connectIOn With, 

H.  '1'. & J.  G. U ·over . . . . . . . .  1>11 .710 
(;a9 or 011 burner n eater, G i l l ham & West . . .  . .  541,739 
Gas, prnce�s of ano apparatus tor manufacLure 

of, K N. Dickerson . . . . . . . . . . . . . . . . . . . . . . . .  541,5�6 
Gas producer. H. It. Smythe . . . . . . . . . . . . . . . . . . . . . . .. 541.6jO 
(';as regulator. H.. \T . Schoonmaker . . . . . . . . . . . . . . . . .  Ml,f)':�i 
n ate, 1 [ .  R. K Inser. . . .  . .  . . . . . .  . . . . . . . . . . .  . . . .  .. 541,761 g:��: �ti�����ye�g��:::,
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Generator. See Steam generator. 
( '; 010 ann silver, extfH.ctmg, .J . J .  Crooke . . . . . . . . .  5U.658 
Gold and Si lver from theIr ores, process of and . 

apparatus for extractmg. J. J. Crooke . . . . .  £»Ui57 
( '; rader, road. J. Heuermann . .  . . . . .  . 541.546 
Gram and straw separator. centnfuKal, L. W. 

lJ aco mber . . . . . .  . . .  . . . .  . . . . .  . . . . . . . . . . . . . . . . •  541,7fID 
G ram dri l l ,  A .  St anseL . .  . . .  . . .  . . . . . . .  . . . . . . . . . . .  54Um7 
(;raver and handle, R. S. Peabody . . . . . . . . . . . . . . . .  541,673 
Grmcttng and facing or pol ishing machme, S Du 

Perow. . .. . . .  . . . . . . .  . . .  . . .  . . . . . . . . . . . . . . . . . . . . . .  541,661 
Gr10dmg machme, cutlery bolster. A. J o b nston . 541.G17 
Gum feed ing deV ice, automatIc. H. B. Cooley 

et al . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . 1>11,6.'>4 
Harne fastener, J .  N. Goodall . . . . . . . . . . . . . . . . . . . . . . .. 1>11.741 
Hammer. st eam. J .  14\ Dool ittle . . . . . . . . . . . . . . . . . . . . . 541,'i8!1 
H a rrless, J. LeWIS . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  54 1 ,fi?l 
Harnefls attachment J. W. Overstreet . . . . . . . . . . . . . Mt.fi71 
Harvester, corn. J. E. Mazehn . . . . . . . . . . . . . . . . . . . . . .  541 .ilf)2 
Harvester, coni, M. Young. . . .  . . . . . . .  . . . . . . .  541.520 
lIeater. See Boller heater. ElectrIcal heater. 

Gas or oil bUl ner h eater. 
H )lstln!, apparatus. C. W. Hunt . . . . . . . . . . . . . 541.612. 541.613 
Hook. See Ch eck hOOk.  \\' h lffietree h ook. 
Horse blanket, J .  Hand . . . . . . . . . .  . . . .  . . . . . . . 541,1).16 
Horsemen, combmatlOn tool for, J. C. F. Schenck 541.7!1:1 
Horseshoe bars. manufacture of. W. D. Y oung . . .  Ml,f)4g 
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Hose n ozzle. C. Callahan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  541.'iHi 
Hot water boIler. J.  Galt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54I ,7:l7 
Injector. R L. K n eass . . . .  . .  . . . . . . . . . . . . . . . . . . . .  MI.620 
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IJ!i�;.;b·med : Scott" k 541.556 
Dav I s . . .  . . .  . . . . . . . . . . . . . . . . . . . 1>11.459 
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Jar cover fastenm�. K. NaeJ!eh . . . . . . . . . . . . . . . . . . .  541,775 
Kmfe or fork blanks. mach me for roll mg. A. 

J oh nstoll . . .  . .  . . . . . . .  . . . . . . . . . . . . . . . . . . .  5041,61R 
l�abel lng machIne. lIoU le. A. R leg-el . . . . . . . . . . . . . . . .  [,41,575 
I�amp. electriC arc. A. W. SlD l t b  . . . . . . . . . . . . . . . . .  £»l,4fiO 
I�atup, pocket. W. '1'rabue .. ' " . . . . . . . . . . . . . . M1,51� 
J..JamlJs. carbon electrode for electrIC arc, �. H�I-

malin . .  . . .  . .  . . .  . . . . . . . .  . . . . . . . . .  541.1>11 
J�!lm ps, �as generating burner for. H. F. SmIth . 541.� 
Lamps. l epalfll1g mcandescer.t • •  J .  Mohrle . . . . . . .  541.491 
Lantern. leas arc, G .  1" .  K l emm . . . . . . . . . . . . . . . .  541,619 
Leather Skl V1ll1l and spl ittIng machme, J. R. 

�cott. . .  . .  . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  541.G91 
J�llZht.  Sep ElectriC arc hght. 
Lines, Instrument for maktng broken, J .  H. 

Kmgbt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . •  1>11,553 
J�ock. �ee Combm1ttlOn l ock Door lock. Per-

IDutatlOn lock. Pm lock. 
Lock and latch. combmed. J. H .  Barrett . . . . , . . . .  1>11.801 
Loom .Jacquard mechanism. W. Weaver .. 541.r.4:4, 541.f�() 
Loom �huttle actuat inJ! mecbam�m, W. W eaver. £»1.581 
Looms, take-u p mecbamsm for slat aud wlTe fab-

rIC. L l\Iollart . .  . . . . . . . . . . . . . . . . . . . . . . . . .  :.41.5tla 
Magnet. electro. (I�. R. Corey .. , . . .  .. . . . . .  . . . . . . 541 471 
Mall bag catcher ann del iverer. 'I'. (1\ Grove . . . . . . .  541.4:82 
Match box and cigar cut ter, 'l'ownsend & Conway 541.702 
Match making- m ach me. I�. H. Montross . . . . . . . . .  541.564-
Measure, retoHst ermg l u m ber. G. Krueger . . . . . . .  541,76.1 
Metal strlp� to cardboard. etc . •  machme for fast-

ell lnJ!. Sal t zkorn & NIColai . . . . . . . . . . . . . . .  541.689 
Meter for measurIng l IqUids.  C. W. Beck . . . . . . . . . .  541.52'2 
MOistenmg J.{um on staru ps or t::nvelopes, machme 

for. W.  H. ( 'ole . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  541.5�3 
Mop wr1 luzer, A. M. Burnham . . . . . .  . . . . . . . . . . .  541,5m 
MotIOn to movable obJects, sel f�nputrahzlng fleXI-

ble conductor for transmlttmJl. B. W. War-
wick. . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  541.515 

Motor. See Current motor. }I�lectrJC motor. 
Wave motor. 

Motors. electrtcal controHer for. O. H. & A. F. 
PIeper . . . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . .  541.5(X) 

MusIC book leaf hol der. C. Barus . . . . . . . . . . . . . . . . 541,803 
MusIC. clip or clamp for holdl1lj!' sb eets of. J. 

Hoo!1 . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  541.611 
NaIl assortm� mach me, C. W .  Ghdden . . . . . . . . . . . .  541,481 
NaI l macli me. W i re, A. Rosa . . . .  . . , . . . .  541,6R5 
Niter cake or other aCid sulpbates, ut lhzmg-. J. D .  

J)3rl l l l� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 541.5!lR 
Nl trat m� apparatu�. J. SelwllC . . . . .  . . . . . . .  . . . . . . . . .  5 1 1.m:l 
Nut lock • •  J. <. .  ft' lemmg- . .  . .  . . . . . . . . . . . . . . . . . . . . . .  541.527 
Nut rock . •  1 H .  Ransom. J r . . . . . . . . . . . . . . . . . . . . .  541.fi2R 
Nut lockm/rl w ... sber, (' A. Barthff . . . . . . . . . .  5-U,71k! 
011 ano JZ"as, bllu ultaneously translmttmll. J.  J. 

�uckert . . .  . . . . . .  . . . . . . . . . . . . . . . . .  541,4fi2 
Optometer or Sight adJul'4ter, H .  H. Hem pler . .. 5H,484 
Urdnance and a�semulmg or di sassembl ing parts 

01 same, IJreech- loall ln�. W �ellers . . . . . . . . . . . . . '141,5Oi 
Ore crusher, �anderl'l & 'I'hompson . . . . . . . . . . . . . . . .. M1.f�l2 
Package. sealed. O. H.  }i·ellows . . . . . . . . . . . . . . . . . . . . .  541,600 
Pun. �ee }i�vaporatmg pan. 
Paper box b lanks. lUachme for makmlZ'. C. E. 

C l ement . . . . . . . . . . . .  . . .  . . .  541.720 
Paper tapers or W icks. mach me for makmg, A .  

8eurot . . . . . . . .  . .  . . .  . . . . .  . .  . 541,G:*i 
Permntation lock . F. n. Sweet . . . . . . . . . . . . . . . . . . .  54.1.511 
Photograph tri mmIng or cuttmg mach l11e, e. L. 

Razo ux . . . . . . . . . . . . . . . . . . . . . . . 541 .5m 
Photograph iC  prmting frame, C. R. Schi l l Ing . . . . . .  541,500 
Pm. See Safety pm. 
Pin, P. Jeanne . . . . . . .  . . . . .  . . . . . .  . . . . . . . . . . . .  . . .  541,Rla 
Pin lock. J. J.  Rld�way . .  . . . .  . . . . . . . . . . . . . . . . . . .  1>I1.G:�1 
Pipe cl eaner. M. C. Rllsbee et al . . . Ml.00:l 
Pipe coupl Ing, hard and soft metal, S. M. Friede .. :141,7,J6 
Planer, crank. U. "�lJerhardt et al . . . . . . . . . . . . . . .  Mt.475 
Plant protector, (.; A. 8nl 1th  . . . . . . . . . . . . . . . . . .  541 .&.l!"1 
Planter. potato, 'K ( '. Sch roeder . . . . . .  . . . . . . . . 541.4[� 
Plow, 'I'. L. Hanl 1 l ton . . . . . . . . . . . . . . .  541.'i47 
Pneumat ic dlf"patcb syst em. C. M • . j oh nson . .  541.7fii 
Pneumatic d l spatcb tube system, C. M. J obnson M1.75i 
Pole h ead . carrlU�e . ..  � K l plmg . . . . . . . . . . . . . . . 541,41"5 
Potato dlf;!�er. Z. Erickson . . . . . . . . . . . . . . . . . .  541,4'i7 
Power by alternating currents, tran8mlSSlon of, 

(I'. tot Iluntln�. . . . . . . . . . .  . .  . . . . . . . . . . . . .  541,615 
Power transfGrrmg apparatus. C. Moyer . . . . . . . .  541 ,6f)5 
Pres8. �ee ( otton press. 
Press, H. Bun ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  541,807' 
Prmtmjl attachment for roll paper holders, Sul l I-

van & �at hew. . .  . . .  . . . . . . .  . . . . . . .  . . . . . . . . .  . . .  541.510 
Propel ler, screw. M. G leason . . . . . . . . . . . . . . . . . . . . . . . .  641,480 
Pump. W. Radley.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 541.61<2 
Pump. piston. deep well,  D. B. Stevenson . . . . . . . . 541.699 
Pump pl uuger. J .  R. Scott . . . .  . .  . . . . . . . . . . . . . . . . . . 541,f"'i4 
Pump rod adj uster. A .  C. PrIce . . .  . . . . . . . . .  54 1.680 
Punchmg" or clamplnlZ and cuttmg metal sheet8, 

mach me for, L. NIColai . . . . . . . . . . . . . . . . . . . . . .  541,rro 
QUlltmll tnach me. F. L. Palmer . . . . . . . . . . . . . . . . . . . . .  541.625 . fuLl I JOInt faf"temng J. Dickason . . . . . . . . . . . . . . . . . . .  541 ,728 
Rai l t ramways, rollmg stock for �nngle. C. EWlDg 541.7� 
Rail way �attle guard. R. H .  Rushmg . . . . . . . . . . . . . . .  541,688 
Rai l way claw bar, Trauth & White . . . . . . . . . . . . . . . .  541,701 
RUll way. cond UIt electriC, E. F.bl . . . . . . . . . . . . . . . . . . . . 541,730 
RaIlway, elevated. R. M. �·ryer . . . . . . . . . . . . . . "'l.662, 541,663 

1 3  
RaIlway SWItch. A .  H. M I l l i ken . . .  . . . . . . . . . . . . . .  541.6G7 
Refuse f .. om scows, apparatus for di schargIng. C. 

G ul l m an n . . .  . . . . . . . . . . . . . . . . . . . . . .  541.532 
Rheostat for startIng electrIC motors. automatic-

workllll<. �'. F.. Herdman . . . . . . . . . . 541.542 541.543 
Rlvetmg ruachme. cardboard,:-salt zkorn & NICOIRI 541,791 
Rl vetmj{ macbmes, adj ustabl e  table for. P. A.  

Cuenot . .  . . .  . . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . 541,525 
RoastlDJl furnace, '1\ M. Cbat ard . . . . . . . . . . . . . . . . . . . .  541.718 
Rollmg sbears, L. C. Thompson . . . . . . . . . . . . . . . . . . 541,463 
Rol ling t h reads on bars or rods, mechanism for, 

C. A. J o bnson . . . ' " . . . . . . . . . . . . . .  . . . . 1>11.551 
Rope clamp. A. W. Lewm . . .  . . . . .  . .  . . . . . . . . . . .  511,557 
f{otary steam engme. compound. Rmebart & 

'l'urner . . . . .  . . . . .  . . . . .  . . . .  . . . . . . . . . . . . . . . . .  541.f& 
���

b
h
e
�l���\�� 8���a�l� ... �I

�ft
l
.��: : : : :  : : : : : : : : : : : : �1:�Ml 

Sad<l Ietree, H .  J .  Buell . . . .  . . . . . . .  . . . . . . . . . . . . .  . .  541.782 ���m �l�: f: :Cb��;· : · · : : · · : : : : : : : : : : : : : : : : : : : : : : : . : �g� 
Sash balance and lock. J. M. Young-er . . . . . . . . . . . . . .  541 .521 
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Screen. G. W. Cross . . . . . .  . . . . . . . . . . . . . . . . . . . . . . 541.595 
Hearn for sewed articles. H. H. Fefel . . . . . . . . . . . . . .  541,478 
�eamR. method 01 and tool for formmg sheet 

metal, A. Langlais . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54J.621 
Separator. See Gram and straw separator. 
8ewlllJl mach me. J '1\ Col lms . . . . . . . . . . . . . . . . . . . . . . . 551.722 
Rewmg mach me. H. H.  If�efel . . . . . . . . . . . . . . . . . . . . . £»1,479 
8ewm/! macbme. H. C Peters . . . . . . . . . . . . . . . . . 54.1 ,570 
Sewm.z machme cabmet. '1'. K undtz . . . . . . . . . . . . . . . .  541.:)55 
Sewmg machme cabmet, K undtz & Kosch . . . . . . . . 541.5M 
SewmJ,! macbme drop stand. Diehl & K raemer . . .  541 ,474 
8ewmJ! machine fepdmg mechan lsru.'l\ McGowan 541 ,567 
Sewmg mach Ine guide foot, L. M uther. . . . . . . . .  541.-IH'l 
8ewmg machme  l ooper. R. G. Wood ward . . . . . . . . . .  541.518 
SeWlD/l mach me needle guard, L. M utht!r . . . . . . . . . 541.4!-l2 
t-:baft allgnmg devlce • •  J .  M.  l sgrlg . . . . . . . . . . . . . . . . .  541.754 
Shears. See Rollmg shear"'. 
Sheet metal artlClef(. apparatus for formmg, C. E. 

Rlcb ard�on . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . .  541,41;6 
Sheet metal workmg mach ine, U D. Alexander . .  54 1.800 
Shel l for b lgb explOSIves. J. F.. Bott . . . . . . . . . . . . . . . 541.588 
.... h ow  case • .  J. H. Hohmann . . . . . . . . . . . . . . . . . . . . . . . .  551,7f.l 
81 fter, ash, G. Shank 1 m . . . . . . . . . . . . . . . . . . . . . . . . .  541,f .. 18 
Sign, advertlsmg, J .  P. PapPIII . .  . . . . . .  . . . . . . . .  541,672 
Signalm/! deVice, code, \V. Rymer . . . . . . . . . . .  541,505 
H I I  ver from I ts ores, Jlrocess of and apparatus f:)r 

ext ractmg. J .  J .  Croo ke.  . . .  . .  . . . . . . . . . . .  541.r,,1}9 
SIrup can tor d lspenslDJ! fo untams, I. D. Pear�on. 5-11,569 
Snow meitmg mach me. K Beatty . . . . . . . . . . . . . . .  541,709 
Snow plow. rotary. Ii" D. Lmton . . . .  . . . . . . . . . . . .  541,.66 
Soda water dl spensn:g apparat u�, I. D. Pearson . .  541.777 
Spectacle case. G. H .  L1ovd . . . . . . . . . . . . . . . . . . . . . . . . . .  1>11.767 
Spike pulhnJl I m plement, G raves & Knight • . . . . . . .  541,531 
Sprmg. See Wal!on platform �prmg. 
Sprmfl w h eel,  l .  M. Bourke . . . . . . . . . . . . . . . . . . . . . . . . . .  541,715 
Stand.  See DIE/play stand. 
Steam bol l er, G .  Sewel L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 541.C37 
Steam engme, }4�. G. Hobart . . . . . . . . . . . . . . . . . . . . . . 541.6H.IJ 
Stemn engine. C. A. Wrurht . . .  . . . . . . . . . . . . . . . . .  541.519 
Sream, generatmg. G.  G.  de V i lleneuve. . . . . . . .  M l ,7i9 
Steam J;!enerator. A. Heberer . . . . . . . . . . . . . . . . . . . . . 541,539 
Stone, tIle,plaster. etc . •  com pound for makmg ar-

t lHclal. H. 8. Utley . . .  . .  . . . . . . . . . . . . . . . . . . . . .  541.818 
Stopper. See Bottle stopper. Flue stopper. 
Store servICe apparatu8.J. H. Goodfellow.54I.742 to 541.744 
Stovepi pe el bows. machme for makmg crimped. 

G .  CuDln. . . . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  541 ,472 
Structure. portable, L. Nolan . . . . . . . . . . . . . . . . . . . . . . .  541.776 
Sugar makIng, L. W u l ff. . .  . . . . . .  . .  . .  . . . . . . .  54 1.799 
SUlZar m i l l  shredding attachmen t. C. Dube . . . . . . . . . 541,7Bli 
��������:!, �1.O�I.dB��n���.�:�: : :  : : : : : : : : : : .'  : : .'  : : :  . .  ?Jl:�n; 
Suspenders. bracmg. H. Putz . .  . .  . . . . . . . . . . . . . . .  541,681 
SWitch.  See F.lectrlC SWitch. Rallway SWitch. 
Syringe bulb.  H .  D. SmIth . . .  . . . .  . . .  541.639 
'l'allow and meat extracts, etc., process of and ap-

paratus for e xtractIOn of. M .  J. Dempsey . . . .  541,599 
'.rongs, (" Bulmer. . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  541 .590 
Tongue, cultivator. J. H. G i l m an . .  . . . . . .  . .  . . . .  541,601 
Top. C. Barus . .  . . .  . .  . .  . .  . . . .  . .  . . . . . . . . . . . . .  MI.Ra! 
'l'rack clearln,g apparatus. A. E. 'I'revithlCk . . . . . . 541,580 
TlOlIey fender, J. P. Taylor . . . . . . . . . . . . . . . . . . . . . . . . 541.796 
'rub See Bath tub. 
'I'ube corrugatmg wach me. B .  Hall . . . . . . . . . . . . . . 541 ,5.'15 
'l'uJ!, t h i ll. ('arr & Washer . . . . . . . . . . . . . . . . . . . . . . . . . . .  541 592 
'1'u�. t b l l l .  W. �'. Sweet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  541 .700 
Tunmg- pm. H. Mul ler . . . . . . . . . . . . . . . . . . . . . . . . . 541.G'M 
'l'wme holder, E. J. Powers . . . .  . .  . . . . . . . . . . . . . . .  541 ,679 
'l'ype dlstrlbutmg machme. I�. K. Jobnson . . . . . . .  541,758 
Valve, cut-oft'. }o'. MarkJ!raf . . . . . .  . . . . . . . . . . . . . . . . .  M1,77'2 
Valve. eng-me. H. R. Fay . . . . . .  . . . . . . . . . . . . . . . . . . M1.£ni 
Valve. motor, A .  Horne . . . . . . . . . . . . . . . . . . . . . . . . . .  541.752 
Valve, muffied safety, Hazleh urst & Cole . . . . . . . . . .  5041.609 
Vapor burner. 1'. A. CampIOn . . .  . . . . . . . . . .  541,717 
Vupor burner, new process. C. Goer�en . . . . . . . . . . . .  541.5.10 
V e h n :l e  seat . W. (I'. Downey . . . . . . . . . . . . . . . . . . . . 541,rllJl 
Veh,cle wheel. E. D. W assell . .  . . . . . . . . . . .  541.516 
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Wa�on platform sprm){, C, A. Weed . . . . . . . . . . . . . . . .  541,704 
Wasb er. See Nut lockmg wasber. 
Wasb lng mach me. 1,. B. PettIt . . . . . . . . . . . . . . . . . . .  541 .677 
Wa
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��. �. 541.561 
Water cl oset connectIOn, W. H. Welsh . . . . . . . . . . . .  541.647 
Water mam equalizer, D. O' Oonn ell . . . . . . . . . . . . . . .  541.816 
Wave motor, F. O. Rusllng. . . . . .  . . . . . . . . . . . . . . .  541.631 
W heel. See Sprmg w b eel. Vehicle wheel. 
W b lffietree h ook. H. P. Egeda l . . . . . . . .  . .  . . . . . . 1>11.731 
W ICkmg. etc . •  macb me for makm,g covered, T. 

McHowan . .  . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . .  541.5r.s 
W i ndow. B. F. Betts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  541.711 
W rench. A. M u l ler. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  541.I�iB 
W rench, NIXholm & T�ong . . . . . . . . . . . . . . . . . . . . . . . . . .  541.4� 
Wrmger. See Mop wrmger. 

DESIGNS. 

Badge. W. N. Brunt . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . .  24.4.'12 
BICycle seat frame. G. Harden . . . . . . . . . . . . . . . . . .  24,438 
Conoenser tube. '1'. Ledward . .  . . . . . . . . . . . . . . .  24,439 
"(1�lectrlC contro l ler casing. J. P. B .  1i'18ke . . . . . . . . . . . .  24.427 
EveJlla�s nose piece. ��. Hommel. . .  . . . . . . . . . . .  24.4::\4 
1<]ye "Ia"" sprm". E. B. lI1eyrowltz . . . . . . . . . . . . . . . . . . .  24.418 
Hat rack. W. M. SmIth . . . . . . . . . . . . . . . . . . . . . . . .  24,425 
Hose coupling, O. � Robmson . . . . . . . . . . .  . . . . . .  . .. 24.429 
Lamp base. J. E. Bohner . . . . . . . . . . . . . . . . . . 24 .420 to 24,43.<; 
Lamp fount hulder, J .  E. Bol1ner . . .  . . . . . . . . . . . . . . .  24.436 
Lever. J.  Macphal l . . .  . . .  . . .  . . . . . . . . . . . . . . . . . . . . .  24.440 
MIter pIece. E. A. Lanllenuach . . . . . . . . . . . . . . . . . . . 24,42.'1 
Mont:'y chanf;!e stand, E. A. Verbeck . . . . . . . . . . . .  24.422 
Plateau frame. P. �'. flcbaefer . . . . . . . . . . . . . . . . . . . . . .  24.421 
Spoon. J. W. MaIllot . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.417 
Spoon. I.  B. Sm Ith . . . .  . . . . . . . . . . . . . . .  . 240433 
Table top frame. J. E. Bohner . . . . . .  . .  . . . . 24.423. 24.424 
'1'obacco pIpe. P. B.  J ackson . .  . . . . . . . . . . . . . . . . . . .  24,419 
VendlllJl machine case, W. A. Ferree . . . . . . . . . . . . . . .  24.426 
WICk. lamp. J.  S. DOllohue . . . . . . . . . . . . . .  . . . . . . . .  . .. 24.437 
Wovell fabrIC, J. B. l\Ior!,an . . . . . . . . . . . . . . . . . . . . 24,430. 24.431 

TRA D E  M A R KS. 

Beer. lager. National lJmon of the United Brewery 
\Vorkmen . . . . . . . . . . . . . . .  2G.'j2(j 

Roots and sh oe". N. L. M I l lard & Company . . . . • 2ti.721 
Car fi��;h

u��8 ����n
c�ot
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, al�d �I l  

. .  
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�t.�: . ����.� 26,725 
Carts, trucks. and runnerfl. hand. (I�. J.  Aubeuf . . .  26,741 
��8ences of pepperlll l llt. w l llter� reen. and amse. 

ali d  flavormg extract s. Reu �eul Remedy Com-
pany . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . 26.7.'14 

G rn.dmg wheel s or tools. O. A. Hensel . . . . . . . . . . . . 2fi.740 
GUllJ. chewmg. Faultle!'lls ChemICal Company . . . . . .  26.735 
Harne!'ll� renovating preparatIOns, D. Hayes . . . . . . . .  2b,.:l7 
I l Iks  and flUIds.  writ IIIg'. C. L. Loch man . . . . .  . .  2ti,736 
Ll Il l ment, armca, Van Vleet Mansfleld Drug Com-

panv. . . . .  . . . .  . . . . . . . . .  . . .  . .  26,733 
Meul cmal purposeR. chenJ l cal compounds for. (I'. 

von Hevden Nach tolger . . . . . . . .  26,732 
Meolcme for l1Hh�estlOn and l i ver and kIdney 

t roubles, l iqUId, L }i' }'revtag & Company . . . . . 2G,'i30 
MedlCme to cure tobacco habit and chromc const{-

pat IOn, :sterl ing Remedy Com par.y .  .. . . . . . . . .  20.729 
Oil drel-lsmg for wood flo()r�. S B. Brewster . . . . . . . .  2ti.'i:� 
Hemed les. certam named. E. A lexander . . . . . . . . . . 26.7:l1 
�oap. l aundry, D. Rupp . .  . .  . . .  . . .  . . . . . . .  26.739 
'1'oba("co, plug. \V b lteman-l\1cNamara Tobacco 

Company . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . .  2fi,728 
Tobacco. smokm�. W. S. Dennis . . . . . . . . . . . . . . . . . . . . 26,727 
Yarns. W. MorriS & Com pany. . . . . . . . . . .  . . . . . .  . . . . .  26.722 
Yarn�. W. MorriS & Sons . . . . . . . . . . . . . . . . . . . .  �Z2-3 
Yarns. J .  Paton, Son & Compan y . . . . . . . . . . . . . . . . . . . .  2ti,i24 

A p r i ll f r d  C' O I" of the  speCIficatIOn and drawmg of 
any patent in the foregomg l ist or any patent m l,rl1lt 
H �sued sInce 18fi:�. w i l l  ue furmsbeci from this office for 
25 cents. In ordermg please state the name and n umuer 
of the patent deslTed, and remit to Munn � Co . •  361 
Broadway New York. 

( ' n ll n d i n ll p n t r n r M  may now be obtamed by tne m .. 
ventors for any of t h e  mventlOns named m the fure
�OIng list, prOVided they are simple. a t a  cost of ,40 eaC h .  
If complicated the cost W i l l  be a little more. Ii'or full 
IDstruCtlons address Munn & Co., :161 Rroadway. Sew 
r ork. Otber foreIgn patents may also be obtamed. 
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Il It ll I S A R Y  R A TES. 

I I I !C i d  .. P n � e .  P R c h  i lH l P rt i o ll - • 1:; eenr . •  a l i n e  
H a c l,;: ' - a u- c  . .. n e il i l l ,.; eni o ll - .. ..  - S l . 00 n. l i n p  

� For some classes of Advertisements, Special ana 
H'i{jher rates are required. 

'llhe above are charues per a�ate l ine -sbont eilZ'bt 
words per l ine. This notice allows the width of tbe line. 
and is set in agate type. 1i�n�ravinIZ8 may head adver
tisements at t.he same I"ate per ag'ste line. by measure
'llenL, as t.he letter press. Advertisements must 'he 
received at Publication Office as early as Thursday 
momin2' to appear in the foi lowinlZ week's issne. 

Foot Power "*" Screw cutting 

L th Automatic a es Cross Feed 
9 and 12 i nch Swing. 

New Designs. Novel Features. Sendfor Catalogue B. 
SENECA FALLS MFG. COMPANY, 
695 Water St., Seneca Falls, N. Y. 

LAT H E S  Shapers Planers, Drills, Macblne Sbop 
• OUtfits, Foot Lathes ... Tools and Supplies. 

Catalogue Free. SEBAS1'IAN LATHE CO., 
120 CULVEHT ST., CINCINNATI, O. 

FOOT POWER LATH ES 
For Electrical and Experimental 

Work i.Ii •• (iunsmiths and Tool Makers 
(ieneral Machine Shop Work 
'Bicycle Repair Work 

High (irade Tools 
Correct in Principlo 
Elegant in Design 
Superior in Constructioa 

THE: BE:ST FOOT POWER ""THES MADE:. CATA\.OGUE 
"REE 

W. F. & JOHN BARNES CO. 
1 999 R U BY STRE ET, ROCKFORD. I LLS. 

AMERICAN PATENTS. - AN INTER-
est ing and valuable tabie showin� the numb�r of pl�t�nts 
J!ranted for the vuriOllS �u bjec t s  upon WhICh petltlOns 
have heeD filed from the be�inning' down to December 
31. 1894:. Containpd in RCI ENTIFIC AMERICAN S ( , P� 
PI .E:\l KST. No. 100�. Price 1U cents. To be had at 
this office and from a1 l newsdealers. 

All 
Dealers. 

A NEW P IPE WRENCH 
Grips Quickly and Firmly, GALVANIZED 

as well as other Pipe, and will Not Crush 
it. Won't lock on pipe. Does not 

my nut or highly polished 
fitting. Other 

features. 

Sendf';" LAWe Book, l!'ru. • • 
SAMUEL HAll'S S O N ,  229  West 1 0th St. , New York. 

11 f/0U, want the best Lathe and Drill 

-=tII=- GHUGKS 
BUY 

WESTCOTT 'S. 
S t r o n g  e .'  t 

Grip, Great
est Capacity 
and Durabil
ity. Cheap and 

"' e�tcdrt Ch Co., Oneidn, N .  Y . ,  U. S, A ,  
Ask f or  catalogue English. l!'rench Spanish or German. FIRST PRIZE AT COLUMBIAN EXPOSITION. l893. 

NOW READY I 

Seventeenth Edition 0/ 

J , itutifit �lUtti,au. 
ELECTRICITY 
tte;:r::�

s
�������' �':f1r:'C: 

t;�neering. PJumbing. Heating, MiniIyr. 
EnglIsh Branches. Send for free clroulir, 
lltating subject wish to study or your trade. Correspolldence School of Indllstrlal Sciences. SVRANTON. P A. -

Grarluations show every revo� 
lution, and with two rows of 
figures,read both rill"ht and left 
as the sbaft may run. Auxil

iary split cap is made to slip over the 
With S lit �6t�t:� :l:���le to use on a center or 
Cap. $1.�5. IT Illustrated Catalogue l!'re<. 

1'he L. S. Starrett Go., �'g'.��i
t
l["UiI�t�Jl%I�: 

TO BUS I N ESS MEN 
'l'be  value of tne SCJENTIJ!'JC AMERICAN as an adver� 

tisln!! medium cannot be overestimated. Its circulation 
is many times Ilreater tnan that of any similar journaJ 
DOW published. Jt �oes Into all the States and 'I'errito
ries. and Is read in all tbe principal libraries and readlnll" 
rooms of the world. A business man wants something 
more than to see his advertisement In a printed ne .... s-
I paper. He wants circulation. This be has when be ad
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertising a.,zent influence you to SUbstitute some 
other paper for the SCIENTIFIC AMERICAN when se
lecting a list of publications In which you decide It Is for 
your Interest to advertise. Tbls Is frequently done for 
the rea.son that the u.�('nt gets & .arger commission from 
the papers havinJZ' a small circulation than is allowed on 
tbe SCIENTIFIC AM ERICAN. 

For rates see top of IIrst column of this page or ad
dress lU U N N  "" C O •• P ll b l i s h ers. 

3 6 1  Broadway, New York. 

BALL BEARING AXLES AND RUB-
ber Tires.-A paper read before the Carriage Builders' 
National Convention, Phi ladel phia. Octoher. 1894, sh()w� 
ing the advantalZe to �e d�riv�d from the ,use of ball 
�:I�r�d

g
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99'l. Price ]O cents. To be had at this office lind from 
al l  newsdealers. _______________ _ 

VANDUZEN 8��M PUMP TMJ ruT II tIlE ..... LI. . Ariy Kind of LiqUid. 
Order, DaYar Clog. Dor 

Ever,. Pump Guaranteed. 
SJ:ZES.-Gallon. per Hour. .7 to '76 each. Addr ... THE E. W. VANDUZEN CO. , . 10% to 108 E. SecoDd St •• CiD�iDD.ti, O. 

A�w. FIBEI 
M a n llfactory EMtablished 1 '161.  

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

lll allufactory Established 1'161.  

DRILLING MACHINERY. 

G. Smith. A paper on artesian well. a8 a source of 
water supply. Essential lleolo�iC81 conditions of arte
lIian weils. Some chemical features of artesian wel l 
supply. Contained III SCIENTI FIC A M E RICAN SlTP
I'LEM ItN'T. No. 943. Price 10 cents. '1'0 be bad at this 
omce and from al l  new!lden lers. 

Pum�ing W'tlr ay ��m�rl:uQ Air. 
We take pleasure in announcing that by arrangements 

made wltb J. G. Pohle, we are enabled to furnish our 
customers with the 

I'OH l.t A I R  I . I F T  1' ( ; M P ,  
protected by numerous American aDd Forei� patents. 

This department ot our business will be under the per
sonal supervision of Dr. Pohle, the inventor and pat'ee. 

T
Y..;�"?"�:r

S
�!,;rd���� ���I1.�r�t�N��·'y ork. 

ELEC TRICITY A ND PLANT GROW-i llll.-A pnper by Prof. L. H .  Bailey. of Cornell Univer .. 
sity. describing and IllvinJ! the reflults of a series of ex
periments upot( the effect of electrical I l l umination 
���.:I���

r
g���L�

f
M��;,t�O�?��t:��� }J9��

I
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cents each. '110 be had at th is oftice and from all newsdealers. 

" Pacific"  & "Un ion"  
Gas & Gaso l ine 
E N C I N E S .  
Marine and Station
ary. 1 to 75 h.

&
. 

���i:
I
'."Ple, co

T h e  C LO B E  C A S  E N C I N E  C O  
Merlon Av. & 49th 

Philadelphia, Pa. 

AM EO� ����BE�H�!/�A!E����F C O .  
A Complete System for the generation of a 

O H EAP AND PERFEOT FUEL  GAS.  
GAS BLAST FU RNAOES,  

for all kinds of Mechanical Work, 
H I C H P R E SS U R E  B LO W E R S ,  ETC.  

IT I Umtratea Catalogues on appli<:ati<m. 
Address, SO N A SS A  U �'I· lt E .:'r. N RW Y O RIi .  

ROBERT PUO lE & SON CO. 
�- . 

E N C I N EERS & MACH I N I STS. ' 
-+ 

T R A N SMIS S I O N  MAC H I N E RY , . 

MAC H i n E  M O U LD E D  G EAR I N G  
S PE C I A.t  fAC I L I T I E S  f O R  TH E 

H EAV I EST� C LASS  O f  WO RK 
B A LT I M O R E .  M D. 

[JULY 6, 1 895. 

They All Like It. 
The Ladies Like It. 
So Do The Men. 
Children Enjoy It. 
Layman Pneumatic Boats. 
IT See Sc,. AM .. May 18. 1896. 
Send 4<. 1m, stamps for our hand-

somely illustrated catalogue. 
Address H. D. LA YMAN. 851 Broadway, New York. 

• •  T H E  

IT ESTA B I,I SHED IS<lii. 
The Most Popular Scientific Paper i n  the World 

On l y  S3.00 n Y e ar, I n c l u d i n g  Postnge. 

Weekly· .. 62 N ll inbers n Y ear. 

This w i d e l y  circil l at e d  and splendidly illustrated 
paper is published weekly. Every Dumber contains six
teen pages of useful information and a larl(e number of 
-original engravin�s of new inventiODS and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in M.echanics, Manufactures, 
Chemistry, Electriclty.Telegraphy. Photograpby. Archi
tecture, Agriculture. Horticulture, Natural History. 
etc. Complete list of Patents each week. 

T el' m s  of SUbSCl'h.ti o ll .-One copy of the SCIEN_ 
TIFIC AMERICAN will be sent for one year �52 numbers
postage prepaid. to any subscriber In tbe Unlted·States. 
Canada, or Mexico. on receipt of 'J'h .. ee H o l l i n's by 
the publlsbers ; six months, $1.50 ; tbree months, $1.00. 

Cl llbs .-Special rates for several names, and to Post
masters. Write for particulars. 

The safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astraYt but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 

ItI U N N &; CO •• 361 nroadway. i\ew York. --it--

JdttUitit �ttttritaU JUP1)ltment 
This Is a separate and distinct publication from THE 

8CIENTJFlC AMERICA".  but Is uniform therewith In 
Bize, every number containing sixteen large pages full 
of engravings, many of whlcb are taken from foreign 
papers and. accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT Is published 
weekly, and Includes a very wide range of contents. It 
prese&ts the most recent papers by eminent writers In 
all the principal departments of Science and the Useful 
Arts. embracing Biology. Geology. Mineralogy. :liIatural 
History, Geography. Archreololl"Y. Astronomy, Chemis
try, Electricity, Light, Heat. Mechanical Engineering, 
Steam and Railway EnllineerlDg. Mlnlnll", Ship Building. 
Marine Engineering, Photography, Technololl"Y. Manu
facturilljl IndUstries, Sanitary Englneerln", Al!Tlculture. 
Horticulture, Domestic Eceonomy, Biography. Medicine. 
etc. A vast amount of fresb and valuable Information 
obtainable In no other publication. 

Th. most important Eng!m,etring Works, Mechanisms, 
and Mannfactures at home and abroad are Illustrated 
and described In the SUPPLEMENT. 

Price for the SUPPLEMENT. for the United States. 

Experimental Science The ' :£I imax." Stereotyper 
Mould ing P ress Combined. 

SCIENTIFIC A M ERICAN DYN A MO. 
Description of a plain shunt-wound dynamo of simple 
�g�Et���r'i���I:s�!:fYE!;b�� o� ������ o�:�8� � 5 h. p. motor. This machine was constructe:f especially 
for the benefit of the readers of the .scif'JI t Utc ...-I meT'ican, 
by Mr. W. S. Bishop. of New Haven, Conn. It is de-

Canada, and Mexico. $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE

MENT, bot.h mailed for one year to one address for $7.00. 
Slnll"le copies, 10 cents. Address and remit by postal 
order, express money ordert or check, 

ItI U N N  &; CO., 3 6 1  nroadway, N e w  York. 

] '.! O I'nlres nnd 1 1 0 � u perb C ll to ndded. 

Just tbe thing for a holiday present for any man, 
woman��tudent. teacher, or anY')De interested i.n science. 

In the DP.W matter contained in the last edition will be 
found the SCientific Use of the Phonorzrapb. the curious 
�th
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������ ������s ��Cim���ic�rB1s������. �r�drf:aT8'r�8'F���'2 er, F.lectrical Rocker, Electric Chimes, How to Color Lantern Slides, Study of the Stars, and a great deal of 

other new matter whICh will prove of interest to Bcien� 
tiflc readers. 
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ar,stlld jor tl./ TI �[f·ated circular. 

M U N N  & CO • •  Publ ishers. 
Office  of the SCI E N T I FI C  A M E R ICAN, 

:Uil BROAD WAY. IIKW YORK.. 

I for making perfect C e l l ll i oi d  Ste
I·(' o ty l  • •  ·� to be used in p11l�e of metal 
stereotypes. Also for makmg RII b-�;:�y-�i\�t\);.r o�
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Dec. 30, 1893. Send for circular to 
THE J .  F. W. DORMAN CO. 

217 E .  German St.,  Baltimore, Md. 
Manufacturers of 

Rubber Stamps, Vulcanizers, Stereo
type Machinery and Supplies. 

B U Y  
T E L E P H O N E S 
That liTe !rood-n o t  h cheap r h i n e",." The dtller. 
ence in cost is lit.t1e. We guarant6e our apparatuB and 
���r::::�:n�: ;;:�\���ms::l���eJ�;�' �r tf�\���, ���

ts. 

WES'l'ERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block. CHICAGO. 

Largut Manufacturers of Telephones in the United Statu 

S I NTZ GAS  E N G I N E  00.  
GRAND RAPIDS, ?JrUOB., 

U. S. A. 
Manufacturers of the S i n t z  Sta
r i o l l n l'Y n n d  ltl arl n e  (� n "  and 
Hn!io l i n e  I':n ll' i n f' . .  Es

�
eCiallY 

t�:glrgg.
for
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tured or natural jil'as - Boats and 
launcbes. Prices within the reach 
of all. IT Send fOT Catalogue. 

lIeiltlon this paper. 
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use, but who do not care to enter into the subject scien
tifically. With 24 Illustrations. Contained In "" >:NTH'IC  A M EUI(, A N  :-uppr.El\I ":xT, No. �f;:i. Price 10 cents. To 
be had at this Office and from all Dewsdealers. 

CL�RK'S 
Rotary 

PATENTED----.... 
Upholstery Brush. 

Moth Exterminator. For cleaning Button 
Indentations In Furniture, Carriage Linings, 
Mattresses. etc, U No moths live where this brush Is :�8:' tf.

e
fi� v.'l'l'

e
l�li'i>�

w
1

e
�o.��.rI: �:':�r;? 180 Wa.hilllrton S l reet, Boston . Mass. 

... MANUFACTURER OF Il.&fRANKUN S.MILES:f¥t 
Brass , l ro n . Steel '" German Sl iver 

1l0B Quarry Street, I S e R E  W 8 Philadelphia. P .. 

E LECTRI CAL P H E N O M E NA ILLUS-
trated br Applied Hydraullcs.-Mr. G. Claude'. method 
of applYInIl the movements of water to i l lustrate a few 
of the first princicle8 of electric"1 phenomena in such a 
way us to enable the student to better understand and 
the tutor to explain them. With 14 il lustrations. Con
tained i n  SCIENTIFIC A MERICA N SUPPLEMENT, No. 
9'9. Price 10 cents. '}'o be had at this office and from 
al l  newsdeulers. 

--\'i--

�nilcli1l9 �(ntiou. 
THE SCIENTIFIC AMERICAN BUILDING EDITION Is 

Is�ued monthly. $2.50 a year. Sin!!le copies, 25 cents. 
Thirty-two large quarto pages, formlnll" a large and 
splendid Maaszine of Architecture, richly adorned with 
eltgant plates and other fine enl(ravlngs ; illustrating the 
most interesting examples or modem Architectural 
Construction and allied subjects. 

A special feature is the presentation I. each number 
{If a variety of the latest and best plans for private resi
dences. city and conntry. Including those of very mod. 
erate cost 88 weH 88 the more expensive, Drawings in 
perspective and in color are given, to�ether with Floor 
Plans, Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Lal'4test C i rc u l ati o n  of any 
Architectural publication In the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN "" CO., 3 6 1  Broadway, N e w  York. --\'i--

��vort �ditiOlt 
of the SCIENTtFIC AMERICAN. with which Is Incor
porated " LA AMERICA CIENTIFICA E INDUSTRIA.L," 
or Spanish edition of the SCIENTI FIC AMERICAN is pub� 

I
Ished monthly. and Is uniform In size and typography 

with the SCIJ!.NTIF I C AMER IOAN. Every number con .. 
talns about 50 pages, profusely illustrated. It Is tbe finest 

I 
H ELLO CENTRAL ! scientific, Industrial export paper published. It circu_ , lates thro�bout Cnba, the West Indies, Mexico, Cen-

yfujls�
u
wg!� :�������
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f 
s�'�,ci':iiy"f'.:' Bf��: tral and South America, Spain and Spanish possessions 

Tr&n�mitter8. There Is 8 .. best " in everytbing, -wherever the SpanIsh language 18 sp(lken. THE SCI ... 
and ours are tbe best. We supply complete ENT IFlC AMERICAN EXPORT ED1T10N bas a large tele

p,
hones or all pr any of the parts to construct guaranteed circulation In all commercial places through_ a t

�W'&�'i"x �¥itJ'f6-1{
1
����'i-'k���'b'S:; out the world. $3.00 a year. postpaid, to any part of the 131 Liberty St •• New York. 

I world. Single copies. 25 cents. . . - IT Manufacturers and others who desire to seCure �bal'n BELTING of Various Styles ELEVATORS OONVEYORS 

A 
forelll"n trade may bave large and handsomely dlsplayeu 

, , ' annoul).Qemen". publlsbed in this edition at a very COAl, MI N I N G  and H A N D LI N G  MACHINERY. . I modetate cost. Rates upon application. 
The J E FFR E Y  M A N U FACTU R I N C  CO., COLU M B US, O .  iU VNN &; CO • •  Pllblisbers. 

or- SoDd for /AU 0IIt""""" "Co" � OJIKWloO-»aw YQI&L I 361 Broadway, N e w  York. 
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Found d bll Mathew OM8l/, 1786. 

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

81 0 Walnut St •• Phi ladel phia. Pa .• U. S. A .  
rr- Onr New aud Revised Catalogue o f  Practical and 

�J�l:c�f!<:���h� �m�:' �ri�e�� ����ibb�����6�'Wc�� 
rg�'i.;po"J�ei!, �n���';,� ��tw�:i� �b� �T11 f�P:�: address. 

A most useful little bound book of 150 pagea. com
prising. probably. the most extellilive variety of stand
ard, practical. condensed Information ever furnIshed 
to the public for so small a price. only :Ii cent .. 

Among Its c()ntevts are The Last Censns of the 
United States (1890). by States. Temtorles. and Coun
ties ' Table of Cities having over 8.000 Inhabitants ' 
Map of the United States - mlniatur6 vutline ; The 
Patent Laws (full tert) : The Trade Mark Law (fnll 
text) . The Copyright Law (full text) , The Principal 
Mechanical Movements-illustrated by 100 smaD dJa
Jtrams-of value to inventors and desillDers of mechan
ism ; �Iedall ion Portraits of Distinguished American 
Inventors Valuable Tablea relating to Steam, llUeoo 
tricity. Heat. Metals, Weights. and Mea::;ures. 

lY" Sent b!i maU w anll address on recript of priu, 
�;) cents. 

MUNN &. CO. , Publishers, 
361 Broadway, New York. 

r.'41I!il�(nilnh1 
GAS ENG INES  & VENTILATI N G '  FANS 
The best Motor In the world for driving all kinds of light machinery, noiseless, neat, compact ; invaluable for blowing church organs, running printing presses, 
�����e�i��tc�ef�i�����:���IJc�v���::d i���:�e:::J 
�ln�ttl�� ����:�iN7:�:�Yc:.�r� e::��:'N�c:I,�li���X: 

A Valuable gook 

1 2 , 5 0 0  Kel· c i pl� . 7 0 S P a � e li!i .  1» J"i t· c  $ 5 .  
Bound in Sh eep, $f;.  Half-JloTocco. $6.:10.  

This splendid work contains a careful compilation of the most useful Receipts and Replies J{iven in the Notes and Quertes of correspondents as pubJished in the :-o.ci .. 
e n t i  lie ...\ m e l" i C R n  durimr tbe past flfty years : together wIth many valuable and important additions. 

« h' e ]' 'l' w f- ol ,· t" '1I h o ll :OO U I 1 «1 selected Receipts are �:f::il c�������ie��a1tise6;rla�rt�nec�g:t ����;:t�o:;: volume of the kind ever placed before the public. 
rr'be work Inay be regarded as tbe product of the studies and practical experience of the ablest chemists and workers in all parts of the world ; the information given being of the bighest value. arranged and condensed in concise form convenient for ready use. 
Airnost every inquiry that can be thoug-ht of. relating to formulre used in the various manufacturing industries, will bere be found anttwered. 
Instructions for working many difterent processes in tbe arts arp. giYen. 
Those wbo are en�aged in any branch of industry probably will find in this book much that is of practical vaiue in their respective callings. 
Those wbo are in search of independent business or 

;�P��i�:��\�fiia��8 �� ��eh��d:edSa����r:;:e��t 
IQ.Jlgestions. IY"'" Send jor Descripti1.·e Circular. 

MUNN &. CO., Publishers, 
SCIENTIFIC A 1UERICAN OFFICE. 

361 Broadway, N ew York. 

R 0 C K Made of Large Blocks of Emery Set In Metal . 

Fastest Grinders known. Can grind anything 

Made Sharp. "'tay !<!harp 
Will Fit any Mill Frame. EMERY NO P I CKI NG. 

Fu rnished also with 8winKln" table 
Arranged for both Hand and Power. Drills from � to 114 inch hole. Drills to center of 14 inch circle. 
��31�a!

s8gj'itr:i���t �?ti�r:h�i:� spindle 
Feed bas a run of , Inches. 

II'T Send for fUUII lUUBtraUd Cat.aloatu, 
WELLS BROS. & CO., 

P. O .  Box B, Greenfield, M an. 

LAT EST N OV E LTY ______ .. � 
TH E M I C RO C R A P H  

T E NTS.  

Cbeap as Beat French Buhn. 

Mass., MILLSTONES. 
Tho TYDOwritor 

EXCHANGE, 
H Barclay St. , New York 
We will save yon from 10 to 
50 per cent. on Typewriters of al1 makell. IT Send tor catalogue. -------------------

B I - S U LPH I D E  f;r�::i�� \2�I�s,l,;:��:i�sl":.� 
OF  CARBON E,8it. <;t�A lL'f,�f�'&':,"ve.:la�� 

W ostorn Univorsity of Ponn'a. 
th�h�UISeq�d�;::nl::tUl���n a-:: .. I��:nl,�t.:s�

tweeJ1 
The COllege

� 
The Enr.neerlUg School, �Civtl. Mechan

b�lre��o:ctrlca and M DIng Engineering . The Medical 
For catalogue. address the Cbancel1or. 
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THE NEWSPAPER AND THU ART 
of �lakin� I t.-A n address del ivered at CorncH Un i ver. tiity, by Charles A. Dana. edItor of the New Yo k �l1n. Contained in SCIENTIFIC AMBRICAN SUPPI .EM IC!':T, No. 
99;). Price 10 cents. To be had at this office aDd from 
all newsdealers. 

TELEPHONES 
Transmitters, Receivers , 
Magneto Bells, Cords and 
Parts of Telephones. 

IT Send Stamp for Oatalo[fIU. 

MIANUS ELECTRIC CO., 
MIANUS. CONN. 

CALENDOLI'S T Y P E S E T T I N G  MA-= 
chine.-Descrlptlun of a mach i ne  recently in\'ented by Father C:alendoli. a Sicil ian Domin ican. wh ich  permi t s  an experienced qperator to  compose fi fty thousand let. ters an hour. WI t,h 7' i l I ustrat ioDs. CODtllined in l':CIE�. TIFIC AMERICAN SUPPL.,"ENT. No. 1 00 � .  Price 10 ccnts. To be had at this office and from al l newsdealers. 

OPERATING 
NORWICH LINE 

AND 
The AIR L INE  L IM ITED 

RETWEEN 
New York and Boston. 

W, J. HOLLAND ALLEGHENY PA. 

I C E  �,�CIr.'����'CMt;.I�&7
n��.�i.ne'TH�'·'V;{;i� Parson's Horological I nstitute. 

Ml'o. C O  .. IlOO Clinton Street. Milwaukee, Wis. 3CQool for lliatcQmaker5S ALCO VAPOR LAU N C H  . 
Engine and Helm Controlled from Bow ENGRAVERS AN D J EWELERS, ��",:�n����:"�;Wt.13 \'8l��tR� IT Send tor Oawlogu,e anti Reterenc ... 

Launcb ..... 2. 8, 6 an d T horse power. PARSON'S HOROLOGICAL I N STITUTE, '&. 30� Brad l ey Avellue, PEO R I A , I L l  . .  -
�\._ l_�� ____ � 

MESSRS. MUNN &; CO., Solicitors of Patents. have bad nearly fifty years' continuous experience. Any one may quickly ascertain, free, whetber an invention probably is patentable by writing to Muno &; Co. Communications strictly confiden-t� to �htfn
d�ri'�:' ��nf=ts and 

PATENTS 
taken through Munn &; .Co. recelTe 
special notice in the Scienti.flc Amf'Tican. This splendid weekly paper, elegantly illustrated, has the largest Circulation of any scientific work. IS a year. Specimen copies free. Address MUNN &; CO., New York, 361 Broadway. 

TYPE WHEELS .. MODELl LEXPEItIMENTAL WDRK.IMALLMlllCHUEKf NOVEl-TIEa • ETC. NE.W 10M 8TEI'tCIL WaRKI 100 NAaaAU .! H.YO' 

WELL DRESSED MEN 
" wear only merchant tailor made clothe .. 

A Tailor-Made 
Suit For 
SIO.OO 

THE 

� ,;;�-;:a:;;t�;Ui:-l�;;.Dti,.o'fire;PI;oiiSlot required. &eed and Safetu 
.' Naphtha or Gasoline meG. 

e Co . . Jeney City, N .  J .  

The Berkefeld  House F i lter The Only Filter Removino Typhoid and Oholera 
BaciUi, tested and indorsed by many leading authorities in Europe and America. It �ives a continllOu8 · flow of fI]. tered water, a b s o l  u t e  I y tree from germs. It is easily cleaned, as all impurities remain on the surface of tbe filtering cylinder. Cylinders can be sterIlized by boiling In water for one honr. Send for circulars and prices to the 

B E lt K .: F E I,D F I I /J'ER CO . . 
" Vedar Street, New York. 

A C E T Y L E N E. THE COMMERCIAL 
8yntbesi� of I l IuminatiDIl Hydrocarbons.-A paper by Prof. V ivian B. Lewes. read before the London Society of Arts. ')'he production of IIcetylene from calcic carbide obtained by means of the electric furnHce. the l illht.givinl! value of th i s  hydrocarbun. i t s  value as a eteppinll stone to the synthe�is of other hydrocarbons. and its commf>rcial possib l l i t iese Contained in SCIENTIFIC AMERICAN S(TPPLEMY.NT, No. 99�. Price )0 cents. To be had at this office and from all newsdealers. 

�.� . T ELESCO �A���'C G U � .-�� w. &  D . M O G E Y. 
_ .  B A Y O N N E  C I T Y N . v  

DENSMORE---.... • .... 
.. T H E  WORLO'S G REATEST TYPEWRITER." 

I I  
D O I N C  A LAN D O F F I C E  B U S I N ESS , "  

We have lust receIved (April ,  1 895),  on competition, a written order 
for DENSnOl�ES for the Oov:rnment Land Offices throughout the 
United States. 

WE CHALLENOE any other Typewriter company to show 80 large 
an order from a customer for a single delivery. 

Descriptive Pamphlet and Telling Testimonial. sent Free. 
DENSMORE TYPEWR l'rER CO., :116 Broadway, New York 

SAN ITARY SOAP VAS E 
]»R E V F. N T �  disease, waste, pilfering of soap, clogginl! of waste piJ?es, stain of marble� uncleB.nly soap dlsh. A F 1<' 0  ltDS each lliler fresh. dry pure soap. 

'1' lie Unit, Clean. SanitaT'l/, and SaJ e 1/..'({ lI to use soap. 
Agents lV·an ted. 

Sanitary Soap Vase Co • •  
Aqueduct Bldg., ROCHESTER, N. ¥ .  

• •  T H E  O N LY · ·  
Small Foot Power Dri l l  Press 

Now ready for the market. 
S:�fJ ���Dc�o�:.pa��:ur..��u�� ����i8aIYi for small work. Just the thing for Experimentecs, }�lectricians, Inventors and MDdel Makers. Made for power use without stand. 

Sells at merely a nominal price. IT �'¥: �'lifi'l:� fty��:c��
(�:, 

mali. 
!lIS Fulton St.. BI'ooklyn, N. Y. 

High B- I �"""' Orade lCYC es 
Shipped anywhere 
C.O.D. Saving you 1=�W::��.i::!�����1!:�r$82.60 
t85 I J.rllagton' " $4.5.00 
t85 U 6 6 $37.$0 

Latest models, wood 01' .teelri�8; pne�!Oatic t��e8j we���:�7� to 30 I hl'!. ; all stl.les.and prices . Lar�e illustrated catalOf;ue free� Cash BUyers Unlon,162 W. VanBuren St.8 1'1 ,Chicago 

Architectural gooks 
Useful, Beautiful and Cheap. 

Any person about to erect a dwelling house or sta
ble. either in tbe country or City. or any buUder wishing 
to examine the latest and best plans for a church, 
school house. club house, or any other public building 
of hillh or low cost. should procure a complete set uf 
the ARCHITECTS' AND BOILDEUS '  EDITION of the HCL� 
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 flnd t.he 
work sugJ{estive and most useful. 'I'bey contain draw .. 
tn�s in perspective and in cdor. together with floor 
plans, costs, location of residellce. etc. 

Two volumes are published �nDual1y Volumes 1 to 
18, whlcb include all the Ul,� t·ers of tbis work froIn 
commencement to December. 1894. may now be obtained 
at this office or from Booksel lers and Newsdealers. 
PrIce. stitched in paper '2.00 per volume. These vol
umes contain all the plates and all the otber interesting 
matter pertainin� to the work. They are of great per
manent value. Forwarded to any address. 

M V N N  &: CO. , Publ ishers, 
361 Broadwa,', Ne,v York. 

THE H Y P N O S CO P E ;��Il��:���a:�i1 ����i:��si�f 
the occult, proves hYllnotization possible In all cases. 236 
f£t:,��°t:'l.f..

n
�

s
wp:\�' �t �� .. �p���.&'t 
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O R D I N A R Y R A T ES. 
I II � i d p  .-nae. each i n Mertion • •  , ;; cent .. a line 
l i n d. Pnlre. each i n fli e r li on • • •  $1 .00 a l i n e 

IT F<»" some classes oj Advertisements, Special and 
Hi!l1uT rates are req uired. 

'I'he above are charges per 3g'nte line - about eight 
words per line. Thi� notice �t)Ows the widt ll of the l ine. 
anti i� set in  agate type. f<;lIJErav i l l J! �  may heud ac!ver
t i �ements at the same rate per uuatc l ine. by measure
ment. as the letter press. Advertisements m m�t. be 
received at Publication Office as early a:-; 'J'hursduy 
morning to appear in the fonowiu): weck's i ssue. 

E M P I R E ----

• B O I L E R  CLEAN E R  • 
---C O M PO U N D  

_. " P ,.. ll o n ' t  CUI.' I' f ; l· n l ll i t i f��.  but our 
Dyo� _ ' _"" "� ( ' i rpular w i l l  �ive you the information "'I . ' ., , �  

. . t hat w i l l  enable ion to �ave T i lll t�. - �., " " '; :' 'I" ' u l l b h- n ll t  ;1I 0 Il f· Y .  T"i('(J., ap� ,..> __ ':"'!tI ->n::, 1'/ ' I '! ' / 'd, lwtl /}(''iH!I ww�l 1�1I tlte Larg�t 
._'- - ·r * _" Hll i l  'CIl IiS aml "'acfmvstn the East. 
�-; .•.. ,_ c't� Ol!'l!'ICE : . ,  · ·lY_ ·' .Sc K e m b l e  Bldg. , 1 9  Wh itehall St., N.Y. 

• • • WE A R E  B U I LD I N C  
The Celebrated -

"HORNSBY-AKROYD" - O I L  ENG I N E  
The De La Verg ne Refrigerating Machine CO. 

FOOT E. 1 38TH STREET, N EW YORK. 

The 
American 
Bell  Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

T h i s  C o m pa n y o w n s Lctte rs

P a t c n t  ;'\ ( ) .  4 (> 3 , 5 (, !) .  g m n tcd 
to E m i l c B e rl i n e r  :\ O \' C I1l 
bcr 1 7 , I S!) I ,  f o r  a c o m b i n ed

" 

Te legmp h  a n d  T e l e p h n n e, 
co\"er i n g  a l l  forms o f  
M i c ro p h o n e  T ra n sm i t ters 

cr contact Telephon es. 

Je itu t i f ic �mtrieau. 
DO YOU WANT A LAUNCH ? ........... _.� 

That you can run 
yourself. 

That requires 

neither Licensed 

(JULY 6, 1 895. 

E M  E R Y , :l:l'�!� a�r�:inJ!��'f
d

�� p�e�: 
Quick process and larJCB stock. When 1n a turry, 
buy of 'r H .; TA N 1 '1' .; C I I  .• NEW YORK CITY. 

CINCINNATI. and STROUDSBURG, PA. 
That is Clean 
and Safe. 

Engineer nor Patented Novelties Manufactured. 
Pilot. S. P. DENISON, 14:\ Center St.. New York. 

Send 10 cent stamp for D1ustratcd CatulollllC of � _____ THE ONLY NAPHTHA LAUNCH. 
GAS E N G I N E  A N D  POWER COMPANY, 1 85th St. , Morris Hei ghts, N ew York City. 

"Brownie" T H E  " TR E NTON " CYCLOM ETERS 

Bicycle Lock. 
HprinA"s shut o n  the sprocket 
wbeel Cannot be picked. 

Mai led on recei pt of 40c. 

"", .. nt(llel;YCI(Unpt, arc unequaled at any price. 
MADE OF ALU M I N U M .  

Handsomest and l i�hteMt on t.he ����;;c('�:��t :�I;·gU����: 
t.ced . ])n�tproof and wat.er
proof. H.egit;t.er� VOl miles and 
repeat�. Af-Ik your dpuler for 

=�Y!lil!!!l!��, ��:nIJ�:��,Y$���I.��ant no otll-

�:, A. SUPPLEE & CO. ,  265 N. 9th St. , PHILA. ! 
rr fijic A"u'''i�:r�N\��n����HJ .�8:s.A • 

THE BICYCLE : ITS INFLUENCE IN 
I [ealth and Disease.-By G. M. Hammolld,  M . D .  A val .. I l iable and interestilll! paper in which t h e  Hlhject iM ex .. 
h austively treated fro rn t h e  fo l lowinl! standpoi llhl : 1 .  
'llhe  Ilse of t h e  cycle by per8on� i ll hCll l l h .  :!. The n � e  o f  
the  cyc le  by pers( )n� ct i:o;�ase<1 .  Conta ined in !"CI ENTH' I (, ��l��(��-d�t �hil�l�iJ:��ra�� f�� �n���sJ�!f:r;? 

centM. 

AGENTS WANTED FOil FINE TOOLS III EV£RYSHOP " CAT:�g���R U.H.BESLY &: (;0: 
'AND AGENCY.. CHICAGO,J LL.U.S.A.- At I p ' ltir't'ciell, W'ltdlf'8. Gllfll!,  ' � Ul!l!:it'8. Ihrnt'lIs, rICH � .. wing' :\!addtlPl' O'J!:UlS. Phno8 "'lIlel',TooIS 

4 �Cllle8 of n i l  v .rietiell :mtl l OOp other .utidea. 
Lists free. CHICAGO SeAl,. Co., Chicago. HI. 

G RI FFIN 
The 
Pulverizer of all Re-

Perfect MI.LL fractory Substances. 

Will work either wet or dry, and del iver a fi n i sh e d  product. 

Capacity, 3 to 4 tons per hour on Phosphate Rock ; I Yz to 2 
tons per hour on Portland Cement,  Quartz,  or Ores, depend

ing on hardness of m atc ri a l to be pulverized a n d  fi nencss of 

product. Grinds from 3 0  to 2 5 0  Mesh with equal facility. 

NO .JOURNALS IN GRINDING C H A M B E R .  BALL AlGID O N  SHAFT HAVING DIRECT POSITIVE ACTION ON 

MATERIAL. M IN U � U M  POW E R  PRODUCES M A X I M U M  A M O U N T  O F  PRODUCT. IT IS ABSOLUTELy GUAR .. 

ANTEED IN EVERY RESPECT, BOTH AS T O  CONSTRUCTION A N D  CAPACITY. F I R S T  C O S T ,  WEAR, AND 

OPERATING EXPEN$E MUCH LESS  T H A N  STAMP MILLS. LAROE NUMBER O F  MILLS IN USE ON DIF. 
FERENT MATERIALS WITH POSITIVE SUCCE S S  I N  EVERY I N S T A N C E .  

Correspondence solicited, and illustrated de .. 
scriptive pamphlci furnished on application to 

to $ 100.00. 
The lightest and mos.lpractical cameras for hand 

or triporl use. A n  inus tated. manual,  free with 
every Kodak, tells how to develop and print the 
pictures. 

Eastman Kodak Company, 
!! Send for � ;:Catalouge.� Rochester, 

N. Y. 

Computing Figures 
m entally is probahly the 

h ardest kind of toil known. 
The Comptonleier nla"kelii it 
easy, is t w i ce as quick, in .. 
!-'u res accuracy and relieves 
all  mental and nervous strain. 
Why don ' t  you get one ? lIIrite for Pamphlet. 
FELT '" T A R R A N T  UFO CO. 

52-150 ILLINOI. ST., C.lo"ao. 

1'� L �� C 'l' RO M O T O R. S I M PLE.  HOW TO 
mR Ke. By G. M. Hopkfm(-�)(\�crl ption of  n Rmall el.ec�rn 
motor (Ievi�erl and c \ l n :-;trt1 � ·tP!1 w I t h  a view ro a:-;:-tl:-;tm� 
:uu atpurs to make a l I Iotor wll ich I I l i l! h t  be dr iven W it t !  
tH1van l agc by a cnrrf'nt. ( Ie .. ived frpm a 'lattcry, aD(! which wnulct have suttlc1en :. power t.O operar.c a foot 
lat he or a l l y  mac h m p  re-quirinl! not over one man power. I ! W ith 11 figures. Contained in �C[tCNTIFI(' A M E H f('A N ! 
I\ ' · I' I ' f, '< " k NT. No. Ii .. ) .  I ' rice 10 cents. To be blld at [' 
th is  urtice and from all newsdealers. 

Are perfect in constnlCtion . workmanship 
antI finish, atHI contain morp lIJ( )(ll'rn im
provpmputs than any oth pr Campra. WI' 
make several styles antI gnarantee tllPm all 

ROC H ESTER O PTICAL CO. 
22 SOUTH ST R E ET, ROCH ESTER, N. V.  

J E S5 0 p I S ST E E LTHB\�\RY 
F O R  T O O L S ,  S AW S  [ TC. 

W� .J E S SOP '" SONS L.: g  91 JOHN S T.  NEW YORK 

• • I M PROVEMENT THE ORDER OF THE ACE. " ______ _ 

Three New Model 

C IDER & W I N E  PRESS 
M A C H I N E R Y. 

P O W E R  A N D  HAND PRESSES. 
« (  'apacitll, 10 to 1'10 Bbl •• in ten hoWl·s.) 

Send for 5O-p�e Catalogue. 
E m p i re State Pul ley and Press CO. 

FULTON. OSWEGO Co., N. Y. 

���������� � $ f ·POcketCiincra�$ f � ?� Takes six good pictures each ( � 
;)! can snap it .  Is reloadable in 

loading and as fast as you �c 
.. davlight, and SO SIMPLE A �! CllILD c.u Ol'ERATE IT. it 

Booklet on receipt of stamp t , -or Photoret, with instruc- �: �! tions, on rece i pt of $1. Mag- C 't a z i n e  with fil m s for 36 pic-

! tu res, 25c. e xtra. Sample �. ? ph oto free if you men tion .. t h i s  paper. Agents Wanted. . 
:}f Satisfaction or monry rrflllldcd. t :�AGIC INTRODUCTION CO., ; 
. 

3'1'1 Broadway, Bew York., _ t n �������� 
I C � E ·  H O n S E  A N ]) COLD RO ( ) ]\ ! . -RY 
It (; . HfltfleJd. With directions for conMtruct.ion. Four 
enllravingM. Containeo ill ::-;(, I �NTU'IC A.IU EHICAN Su p
I ' J ."" EN�" No. ;)11.  Price 10 cents. To be bad at this 
office and from all newsdealers 

THE M. & B. TELEPHONE, 
A b !Oi u l u t .� I )·  N o n - i nf" i n l(inlir. 

A b ",o l ll t f· l y  (� n n rn n t�ed. 

A bHn l ll l < ' l y  I b e  BCHt Exchnnge 
� W I "'C I I  n O A lt J):O;. 

Illustrated Catalogue on appl ication Free. 
. . ar Agents 1l'anted. • • 

T H E  U. S. TELEPH O N E  CONSTRUCT I O N  CO.  
131-133 S. Fourth St., PHILADELPHIA. 

BAC H ELDER ADJU STABLE 
S P R I N G  I N D I CATO R .  

,\ I \\" u )· !Oi  )" ·lI d ),  for use a t  n u )· 
�ed fir ,_'"t·tj!liU I" " .  

'l'his  instrument recf' i ved a �pecial 
Chicago, um�;g�

o
u�I�; .�::r,� g��

d �i, ��l;��! t�,�i 
(!OU l d l" II C l i o ll . Ilud A CC U I'RC)' lI udt" · n i l  

pr'·Ms ure. rrCata!ogue B sentupon applicatiolt 

T H O M PS O N  & B U S H N E LL CO., 1 1 2  Liberty St . , New York 

P R I E STMAN SAFETY O I L  EN G I N E  
h Plll'1I 0Ulew111y I01V in cost oj operation."-Frank l in  Inst. 
ri I( I ;!;,l"l':��11 Kerosene, NOT Gaso l i n e  

ri Cl R  
K ! ' W I N KE It 

�c��ri�
ical�o�

iE��t��g�i ing, Pumping, Mi l l ing, etc. 
PRIESTMAN & COMPANY , Inc.  
F ront and Tasker Stre e t s ,  - - I' h i l n d e l p b i a  

STERLING BICYCLES 
Built like a Watch • • • • 

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

Ji;ll'!jfll1f- ('atalogue Free on request. 

STERLING CYCLE WORKS. 
236-240 Carroll Ave •• 0 I, CHICAGO. �"i MACH I N I STS'  =: , Lates����:;�pnts 

New Style,. 
New Price�. 

Growloll rapidly i n  
8('1ul for rafalogllf A .  favor. 

A m �I' i c n n  ,,' n t '"" '1' 0 0 1  (!o . .  W n l l h n m . iH asJoi. 

COMPOSITION AND CONSTITU TION 
I I f  ( ,prt a in  A l l o �·�. -A p:t Jlp.r hy Dr. C • . IL A hJt'r. \\'rl.I! ! l t ,  
"' . H .�.,  pp i tomizi l Jl.!  t i l e  aut hor's t-'x p�rmleT l l al  I n q ll l fl e� 
i l l t u t he :-;l1 h jecl. o f  t he rt'lat ions of. l!1� ta l �  1.0 olH·. ) �n · 
01 her a� rel!;\ rct� t tH� i r  ll I u t ual m ifl..c lbi l i t y  ( � r  flo l u lJ l.l l t y  
w l l (' l 1  rt'lloered tt l l i d  hv heat. \V lt h one I l I lIs t rn t l f l l l .  
( ' l I l I t a i lWO i n  �(, I F.STI�· IC  . A M KH ICAN �(T I' I ' L t:��F.ST. 
Ni l"" .  999 and l OO n. Price 10 cent.s each. 1 0  be 
i l a d  at t h i �  office and from all newHdealers. 

Towers, Tanks and Tubs 
PATENT SECTIO NAL 

ALL I R O N  TOW E R S  
PLAIN 

ALL WOOD TOWERS. 
ELEVATED TANKS 

for Automatic }i'ire Sprinkler Plants. 

_ Preml-erTypewriters Louisian: �::
c
�:�;�ss Tanks 

mlth · W. E .  CALDWELL CO. ,  
�---... N os. 2 ,  3 A N D 4 2 1 9  E. Mai n Street, 

.._L_o_u_IS_V_I_LL_E,_K_'!.:.�.�U:!...�S� • ...:A�._����� HAVE . YOU EXA MINED THEM ? 
Many Imp rovements Heretofore Overlooked by Other Manufact u rers. PRINTING INKS. 

Address THE SMITH PREMIER TYPEWRITER COMPANY, Syracuse, N . Y. , U . S. A.  tr.��,t�rNif'J��� �&:!'if.!�
A
I�i� r.��:�da��

t
t';mi},�� 

BRANCH OFFICES I N  TWENTV- N I N E  PRINCIPAL CITIES I N  THE UN I T E D  STATES. Ht�., Phi lade lphia, and 47 ROBe St., 0pp. Duane, New \�or& 

© 1895 SCIENTIFIC AMERICAN, INC.




