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CASTING THE HENRY WARD BEECHER STATUE FOR 

THE CITY OF BROOKLYN. 

The Henry-Bonnard Bronze Company. of this city, 
have recently completed the casting of a statue of the 
late Heury 'Yard Beecher, to be erected in front of the 
Brooklyn City Hall. The statue is remarkable as 
being cast practical ly in a single piece, the head being 
of one piece with the body. Originally metallic sta-· 
tues were m ade in small pieces and were un ited by 
rivets or soldering. Some were cast solid. The pres
ent practice is to cast theni hollow, and as thin as pos
sible. This secures rapid cooling and tends to prevent 
any separation of the consti tuents of the alloy. It also 
econom izes in metal. 

The first step in making a statue is the production of 
the plaster model. This is snppl ied by the artist, and 
it comes from his  studio of the exact size required for 
the final statue. The original studies in the case of 
colossal stataes such as the present may be very small, 

MAKING THE MOULD. 
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but before the artist is done with his work, the full 
sized model is produced. 

In the present case the statue was to be about nine 
feet high. The area of the flask in which the mould 
was to be made was seven feet four inches wide by 
th irteen feet six inches long. The model was estab
lished upon thfl lower section of the flask and the work 
of building up the mould began. The sand nsed is 
mined in France. It possesses to a high degree the 
property of consolidating, yet is very porous. A 
famous bed of the material is at Fontenay-anx-Roses, 
about 16 miles from Paris. This is compacted by 
wooden mallets and hand rammers of different shapes. 
As the artist produces his statue without any reference 
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to its capacity for .. drawing" from the mould, the 
bronze founder has to adapt his work to the most ex
acting conditions of undercutting and complicated out
lines. The mould is  t,herefore built up in very nu
merous sections, some of them extremely small. An 
exact count was not kept, but in the present statue 
between one thousand and fifteen hundred pieces were 
used in the mould. In one of the cuts, where the 
operation of moulding the head is shown, the idea of 
the subdivision of  the mould appears. It will be seen 
that its sections represent irregularly shaped bricks, 
all fitting together with the utmost nicety and accu

racy. The statue is eventually completely em bedded in 
clay. The mould has now to be opened up, the edifice 
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of over a thousand sections is carefully taken down and 
the model is lifted from its resting place upon the low. 
est flask section. 'l'he mould is next rebuil t, the inner 
surface receiving a coatin g  of foundry facing. and the 
interior is rammed full of clay to form the core. This 
core need not be solid. Some spaces may be left in it  for 
the gases to collect in. Thus the mou ld is a seoond 
time complete and i ntact, but is filled with a clay 
figure instead of a plaster one. 

The mould is a second time d ismantled and the core 
s taken in hand. From its entire surface a layer of 

clay is removed . to average, as nearly as possible, one 
quarter of an inch in depth. This del icate operation 
provides the space for the metal to occu py in the cast
ng process . This core thus reduced in size is re

placed upon the flask and is properly su pported. The 
nould is a second time built up, surrounding in this 

case the reduced core. A n umber of ch annels or gates 
are worked in the mould to allow the metal to run 
through to different parts of the figure. These reselll
ble somewhat the trunk and branches of a t ree. They 
start of comparati vely large section near the pouring 
reservoir, and fork and d iminish repeatedly. reaching 
the space between core and mould in  many places. 
When all is perfectly dry, and the flask fillpd with 
sand so as to hol d all the pieces in  place. the operatio n  
of  casting i s  proceeded with.  I n  the prespn t  case 
sevelJ teen weeks were required for the moulding. 

The process of castin g a bronze statue is execu ted 
either by s urface or bottom casting. I n  the latter 
method a reservoir is arranged over the gates, which 
reservoir is large enough to hold all or a large portion 
of the metal . It has holes in i ts bottom corresponding 
exa<'ltly to the gates i n  the mould. These holes are 
pi ugged. The metal is pou red i nto the reservoir, and 
by w ithdrawing the pl ugs the metal runs d o wn into 
the �pace in the mould. The Beech er statue was �ast 
by su rface pouring. The me tal held in crucib les Wall 
poured directly  i nto the gates. This enabled a con
stant watch to be kept upon its fluidity and general 
n atu re as far as shown in its fusion . A man, as the 
metal was poured, kept scrapillg back all  scoria, slag, 
and oxide from its surface. The adoption of one or 
the other systelll of pouring the metal rests, as a mat
ter of preference, with the i n dividual fo u nder. 

For the Beecher statue 7,400 pounds of metal were 
lIIel tpd repeatpdly. The fourth fusion was the one 
usel!. EleVfm lIl i n utes were occupied in the casting, 
and the  fi llished statue weighed 3,600 pounds. The 
rp.st of the metal represented the contents of the gates, 
waste, etc. The alloy was composed of copper 90 parts, 
tin 10 parts. zinc 3 parts. 

The Beecher statue will be u nvE'i1ed about the tillle 
this paper reaches our readers. The artiet is J. Q. A. 
'Ward, and the statue will, i n  the artistic and mechani
cal sense, be a credit  to its eminent artist and to its 
fou nders. 

. .. � . 
Angina Pectoris-its Nature. 

Dr. R. Douglas Powell, in The Practitioner, argues 

that angina pectoris is a dist urbed innervation of the 
h eart or vessels, associated with more or less i ntp.nse 
card iac distress and pain,  and a general prostration 
of the forces, al ways prod ucing anxiety, and often 
amou nting to a sense of impending death, and con
cludE'S that: 

1. In its purer forms we observe disturbed innerva
tion of the systemic or pulmonary veesels, causing their 
spasmodic contraction. and consequently a slldden ex
tra demand upon the propelling power of the heart, 
violent palpitation or more or less cramp and paraly
sis ensuing, according to the reserve power and in
tegrity of that organ-angina pectoris vasomotoria. 

2. In other cases we have essentially the same me
chan ism but  wi th the extra demand made upon a 
diseased heart-angina pectoris gravior. 

3. The trouble  may commence at the heart th rough 
irritation or excitati o n  of the cardiac nerves, or from 
sudden accession of anremia of cardiac muscle from 
coronary di�ease-primary cardiac angina. 

4. In certain conditions of blood or under certai n re
flex excitations of the in hibitory nerves, always, how
ever, with a degenerate feeble heart i n  the background . 
We may observe int.ermittence in its action prolonged 
to syncope-syncopal angina,. 

• • I • 
Artificial Gold. 

There are a great many metal lic substances known for 
producing metal closely resembl ing gold .  The Western 
Jeweller gives the following forlll uia for prod ucing onll 
of the artificial gold su bstances : 

Take 100 parts (by weight) of p u re copper, 14 parts 
zinc. or tin, 6 parts lIlagnesia. 56 parts sal ammoniac, 18 
parts qu icklime, 9 parts cream of tartar . Melt the cop
per, an d add grad ually the magne�ia, sal ammoniac, 
quicklime a lld cream of tartar, each by itself, in the 
form of powder. Sti r the whole for half an hour. add 
the zinc o r  tin in sUlall pieces, and stir agai n till  the 
whole is me l tp.d. Cover the crucible, and keep the 
mixture ill a molten condition for thirty-five minutes. 
Remove the dross. and pour the metal into moulds. It 
has It fine grain, is malleable, and does not casily tar
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ARCTURUS. 
This brilliant star in the constellation of Bootes, now 

visible nearly overhead in the evening hours, was the 
subject of a very interesting lecture by Mr. Wm. H. 
Knigh t. recently delivered before the Cincinnati So
ciety of Natural History_ We give herewith a few ex· 
tracts from the paper, which wil l appear in fu ll in our 
next week's issue of the SUPPLEMENT: 

Within the last two or three years a new and sur
prising val ue has been gi ven to the parallax of Arcturus 
by Dr. Elkin, the astronomer of Yale Univertlity. Pre
vious to his w ork at Yale he had acquired a reputation 
for painstaking observations and accurate results in 
the British observatory at the Cape of  Good Hope. 
Equipped with a 7' heliometer provided with the lat
est improvements, he set himsel f the task of measur
ing the paral lax of several prominent stars_ Devot
ing himself s pecially to Arcturus, from no less than 89 
observations, taken in connection with 10 comparison 
stars, he ded uced the very small parallax of lHo or 
about n of a second of arc, which is equivalent to a 
distance of 181 light years. This min ute parallax 
(which is assumed to be approximately correct by other 
astronomers), combined with its large proper motion, 
gives Arcturus the tremendous velocity of 381 miles 
per second-a distance 40 miles greater than that which 
separates Cincinnati  from St. Louis. Imagine a body 
lIloving from this city to the Mississippi River betweell 
the ticks of II. clock. 

Now, Dr. Elki n adm its that  th ere is what is tech 

nical ly called a .. probable error" in his o bservation s, 
but that error is + or -, and would be as liable to 
make the value of the parallax less than the figure 
named as to make it more. So that while the velocit y 
of Arcturlls may be 50 or even 100 miles less per second 
than computed, it may possibly he 50 or 100 llIiles more. 

But until we get new d ata, based on more extended 
observations, made with better instruments. we mllY, 
in company with the leading astronomers of the world, 
accept Dr. El kin's startling figllres, and consider 
Arcturus as 181 light years away, and rushi n g  through 
space with the un paral leled velocity of 381 miles per 
second, or about 21 times faster than the earth travi/ls 
in its orbit around the sun. 

Is such a velocity i mpossible ?  Is it incredible ? Is 

unreasonable? 

It has been mathematically demonstrated that the 
velocity with which matter, dra w n  from d istant space, 
would fall upon the surface of the SUII is no less than 
383 mi les per second, a velocity, it will be seen,  almost 
identical with that of Arcturus. 

Many comets which come from interstellar regions 
and vitsit our solar system sweep arou nd the slln at 
perihelion with velocities even higher than that as
cribed to Arcturus, and. moving i n  parabolic curves, 
again plunge outward i n to d istant space, and passillg 
beyond the dominion of our own sun, enter that of 
some other mighty star . 

Thus far I have been considering the velocity of 
Arcturus perpendicular to or across the line of sigh t. 
But we have sepn in the case of Sirius, that while it is 
moving w ith the comparati vel y low speed of 9 miles 
across the line of sight , it is receding along the line of 
sigh t with the high velocity of 20 miles per second'. 
How is it with Arct urus ? Is he ap proaching or reced
ing from us? Mr. Huggins again comes to our aid 
with his spectroscope, and finds that, while Sirius is 
moving away from us at the rate of 20 miles per sec· 
ond, Arcturus is rushing d o w n  upon us with the far 
higher velocity of 55 miles per second. 

But we n eed have no fear of a col lision. While he 
Ill. GEOGRAPHY AND EXPLORATION.-Peary·s Greenland 
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There are three well defined class£>s of stars, j udged 
by the qual ity of light they yield. In the first class 
are the clear white and bluish white stars like 
Sirius and Vega. These are supposed to be the hot
test stars and the most luminous in proportion to the 
extent of their surface. Then there are the golden 
yellow or pale orange stars, of _which Arcturus and 
Capella are fine examples. These have begun to cool . 
Finally, we have the deep orange and red stars like 
Aldebaran and Antares. These have advanced stilI 
further in the cooling processs. 

Now the spectroscope informs us that our sun be
longs to the orange or Arcturus type, and i f  we could 
view it  from distant space, we should see a lovely star 
of a pale golden yellow. The question arises, then, 
how far would our sun have to be removed in order 
to sh ine with a brightness no greater than that of 
Arcturus? According to Mr. Maunder, it would have 
to be removed to 140,000 times its pre8ent distance, or 
about half the di�tance between us and Alpha Cen
tauri. 

But Arcturus is 1172' mill ion times as far away as the 
sun, and if our sun were placed at that enormous dis
tance. i ts d iameter would have to be 82 times as great 
in order to give a light equal to that recei ved frem 
Arcturutl. I hesi tate to present such figureR, implying 
magnitudes far beyond any to which we have been ac
customed, yet they are but the logical deductions of 
observed facts. Tn other words, upon Mr. Maunder's 
reasonable assumption, Arcturus must be a gigantic 
sphere, 550,000 t imes larger than our sun, with a diame
ter of seventy million miles, or more than large enough 
to fill the enti re orbit of Mercury. 

'£0 make this contrast clearer, let us institute a simple 
comparison. Jupiter is larger than all the other planets 
and lIatell ites of the solar system. The sun is a little 
more than 1,000 times larger than Jupiter. But Arc
turus, if our inference is correct, is 550,000 times larger 
than the sun. By the side of such a majestic orb, our 
sun , grand and overwhelming as he is in our own sys
tem, would dwindle to an insignificant star. 

Contemplating a world so vast, endowed with such 
mighty energies, and rushing with such resistless force 
throngh the great deeps of space, we cannot resist the 
questions: Whence came this  blazing world? Whither 
is it bound? What is its mission and destiny? Is it 
simply a visitor to our sidereal galaxy, rushing furi
ously through it l ike a comet? Is i t  being constantly 
fed and enlarged by the worlds it encounters and 
the meteoric matter it gathers up in its wonder· 
ful journey? What would be the effect if it chanced 
to pass through a nebula or a star cluster? Was the 
new star which suddenly blazed forth in the nebula of 
Andromeda in 1876 due to a similar cause? 

As this mighty aggregation of attractive energies 
sweeps along his celestial path, thickly bordered with 
stel lar worlds, how many of those worlds will yield 
forever to his disturbing forces? How many will be 
swerved from their appointed courses by his il'fesistible 
power? How many will plunge into his fiery bosom 
and be swallowed up as a pebble is swallowed by the 
ocean? 

Are there many great suns like Arcturus, flying on 
thei r special missions through space? The late Dr. 
Croll, in h is work on" Stellar Evolution,"  published 
two years ago, conjectures that the original constituent 
bodies of the universe were endowed ab initio w i th high 
velocities, and that in their  swift journ"!ys through 
Fpace each eventually comes into coll ision with one of 
his fe l lows. 

The terrific impact of two bodies moving with a ve
locity of  tens and even hund reds of miles per second 
transforms the energy of motion into heat, and both 
worlds are shattered into fragments, melted as in a fur
nace, and dissipated into luminouR gas. And thus a 
nebula is formed which fills vast regions of space and 
is ultimately, in the lapse of untold ages, evolved into 
new svstems of worlds. 

Sub
'
lime as is our theme-a universe of mighty 

worlds, wonderful as is the complexity of their motions 
and influences, mysterious as is that power which per
vades and rules the whole, m ore sublime, more won
derful ,  more mysterious is the human mind, which, 
from the stand point of this little world,  a mere speck 
in the great domain of creation, reaches out to the ut
most uounds of the universe, formulates its laws, re
constructs its past, forecasts its future, and dauntlessly 
grapples with the varied problems of atoms and stars, 
matter and force, time and space, eternity and in
finity, 

...... 

The NeU' SJUlthsonian Astro-Physical Observatory. 

We learn from Dr. S. P. Langley, secretary, that 
there has been established as a department of the 
Smithsonian I nstitution a Physical Observatory, 
which has been furnished with specially designed ap
paratus for the prosecution of in vestigations in mdiant 
energy and other departments of telluric and astro
physics. The communication of new memoirs bearing 
in any way on such research es is requested, and for 
them it is hoped that proper return can be made in 
due time. 

Jeitutifit !mtritau. 
POSITION OF THE PLANETS IN JULY. 

MARS 

is evening star until the 30th, and then morning star. 
He comes to the front on the July annalR, for an im
portant epoch in  his course occurs during the month. 
He is in conj unction with the sun on the 30th, at 2 h. 
41 m.  A. M. , being so near the sun as to be hidden in 
his rays, and also at his greatest distance from the 
earth. He passes at that t ime from the eastern to the 
western side of the sun and commences his course as 
morning star, slowly increasing in  size and slowly ap· 
proa�hing the earth, until  his career as morning star 
culminates in the long anticipated opposi tion of August 
4, 1892. Our ruddy neighbor is then nearer than he has 
been for fifteen years, or than he will be again for sev
enteen years. Months must pass before Mars becomes 
visible, but his move ment though slow is sure, and the 
time is none too long to make a study of this interest
ing planet, the only member of the solar family whose 
real surface is revealed by the telescope. 

The right ascension of Mars on the 1st is 7 h. 20 m. ,  
his  decl ination is  23° 15' north, his diameter is 3'.8, 
and he i s  in the constellation Gemini. 

Mars sets on the 1st at 8 h. 5 m.  P. M. On the 31st 
he sets at 7 h. 13 m. 

MERCURY 

is morning star u ntil  the 7th. and then evening star. 
He is in superior conj unction w ith the sun on the 7th, 
at 1 h, 18  Ill. A. M., when the smallest mem ber of the 
solar brotherhood passes from t h e  western to the east
ern side of the sun and commences to oscillate eastward 
froill the sun, in oberlience to the law that regulates 
the Illovements of the in ferior or inner planets. He 
meets Mars on the way, and the planets are in conjunc
tion on the 11th,  at 7 h. P. M. , Mercury being 41' 
north. 

The right ascension of Mercury on the 1st is 6 h.  22 
m. ,  his declination is 24° 10' north, his diameter is 5'.2, 
and he is in the constellation Gemini. 

Mercury rises on the 1st at 4 h .  5 m. A. M. On the 
31st he sets at 8 h.  13 m. P. M. 

JUPITER 

is morning star. He is by far the most distinguished 
member of the brotherhood on the July list. He passes 
no important epochs in his course, and he has no meet
ings or partings with other planets on the celestial 
road. He is simply a superb star, increasing in si ze. 
and rising earlier every evening, at 10 o'clock on the 
middle of the month and at 9 o'clock when the month 
closes. Observers who command a view of the south
east horizon should watch for the appearance of this 
regal planet, as he 10,oms suddenly above the horizon, 
like a young moon, and shines the brightest of the 
radiant throng that cluster in  the nightly sky. 

The moon is in conjunction with Jupiter three 
days after the full on the 24th, at 2 h.  P. M., being 3° 
56' south. 

The right ascension of Jupiter on the 1st is 23 h .  18 
m. , his declination is  5° 53' south, h is diameter i s  41'.6, 
and he is in the constellation Aquarius. 

Jupiter rises on the 1st at 10 h. 54 m. P. M. On the 
31st he rises at 8 h. 55 m. P. M. 

VENUS 

is morning star. The movements and position of 
Venus are in striking contrast with those of Jupiter. 
She is approaching and he is receding from the sun. 
She i s  nearly at her greatest, and he is nearly at his 
least distance from the earth. She is nearly at the 
minimum of her s ize and brill iancy, while he is  ap
proaching the culmination of his radiant career. 
Venus will be greatly missed in the summer evening 
sky. 

The moon makes a close conjunction with Venus 
on the 4th , the day before her change, at 6 h. 2 m. A. 
M., being 2° 7' north. 

The right ascension of Venus on the 1st is 5 h. 14 m . ,  
her decl ination is 22° 20' north, her diameter is 1 1'. 0, 
and she is  in the constellation Taurus. 

Venus rises on the 1st at 3 h. 4 m. A. M. On the 
31st she rises at 3 h.  49 m. A. M. 

SATURN 

is evening star. He is on the meridian on the 1st at 4 
h. 20 m. P. M . ,  so that he is well advanced on h is west
ern way when i t  is dark enough for him to be visible. 
He retains his position in regard to Jupiter, being 
nearly opposite to him, one planet setting as the other 
rises, The difference is seven minutes on the first of 
the month, and there is no difference on the last day of 
the month. 

The moon is in conjunction with Saturn when 
five days old, on the 10th, at 4 h. 31 m. P. M. , being 
3° 25' north. 

The right ascension of Saturn on the 1st is 10 h, 58 
m., his declination is 8° 44' north, his diameter is 15'.8, 
and he is  in the constellation Leo. 

Saturn sets on the 1st at 10 h. 47 m. P. M. On the 
31st he sets at 8 h.  55 m. P. M. 

URANUS 

is evening star. He is in quad rature with the sun on 
the 20th , at 5 h. A. M. , being 90° east. 

The right ascenllion of Uranus on the 1st is 13 h . 
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42 m. ,  his declination is 10° l' south, his diameter is 3'.6, 
and he is in the constellation Virgo. 

Uranus sets on the 1st at 0 h, 25 m. A. M. On the 
31st he sets at 10 h. 28 m. P. M. 

NEPTUNE 

is morning star. His right ascension on the 1st is 4 h. 
25 m. ,  his declination is 20° 4' north, h is  diameter il 
2" .6, and he is in the constellation Taurus. 

Neptune rises on the 1st at 2 h. 26 m .  A. M, On the 
31st, he rises at 0 h. 31 m. A. M. 

Mars, Mercury, Saturn, and Uranus are evening 
stars at  the close of the month. Venus, Jupiter and 
Neptune are morning stars. 

THE POISONOUS SNAKE OF FLORIDA. 

A workman at Oakland, Orange Co., Florida, recent· 
ly died from the effects of a bite received froUl a sup
posed harmless snake. The man had captured a small 
snake and handled it for ten or fifteen minutes, during 
which time he rece ived a uite on one hand, gi\'ing him 
no pain at the time. Finally killing the snake, the man 
returned to h is work. 

About half an hour later pains came on in his hand 
and arm, followed by drowsiness and a dull pain in the 
head. The man quit work, saying he would lie down, 
and probably be at work again in  a short time. He 
continued to feel drowsy, and a fullness of the eyelids, 
with a partial loss of con trol of muscular action of the 
same, was noticed. 

At this point  a doctor was called, who did all he 
could to counteract the effects of the poison. but hiR 
every effort proved unsuccessful, and the unfortunate 
man finally died eighteen hours after receivin g the 
bite. 

The snake was called a harmless garter or king snake. 
It was small and its body was circled with bright·col· 
ored bands. But an examinat.ion of its mouth dis
closed two smal l fangs in the upper jaw. Our in

formant says: .. Thus-it seems this bright-colored, s lug
gish, meek l ittle snake that we have regarded as harm
less as a tadpole is one of the most dangerous of our 
reptile foes." 

From the description received, and a residence of 
over twelve years in Florida, during which time I de
voted much attention to herpetology, I can state posi· 
t ively that the snake in question was the coral snake, 
Elaps distans, also cal led the "Florida harlequin 
snake." 

Its habitat is the Gulf States and Mexico. It is dif
ferent from all ot.her North American poisonous snakes 
in that it has not a well-oefined neck, an d that its tail 
tapers to a fine point. All  other poisonous snakes in 
this country have large angular heads and blunt tails. 
The coral snake also lacks the ,. poison pit" of the 
rattlesnake, moccasin, and copperhead-a small orifice 
about midway between the eye and nostril on either 
side. This " pit " is connected with the poison sac, 
but its use has never been sati�factorily explained . As 
in the case of the coral snake, all  poi�onous makes do 
not have the " pit, " but every snake possessi ng i t  is 
armed with deadly fangs. 

The color of the coral snake is varied with bright 
bands of black, white or yellowish white, and coppery 
red. It is rarely o\'er eighteen inches in length (usu
ally m uch less), and one-half or three-fourths of an 
inch in diameter. It is not COillmon in Florida or tl:e 
Gulf States, 

There is anot.her quite common snake in Florida 
which very closely resembles the coral snake, both in 
color and size. It  is marked with brilliant bands of 
red, yellow, and black. It is called a garter snake, 
band snake, etc. , by the natives , and by some it is 
thought to be poisonous. It is entirely harmless, how
ever, and without. fangs, as repeated examinations 
by myself and others clearly proved. 

S. Weir Mitchell, in an article on " The Poison of 
Serpents," appearing in the Century Ma,qazine of 
August, 1889, incidentally refers to the coral snake as 
., the beautiful coral snake, the little Elaps of Florida, 
too small with us to be dangerous to man," 

That it  is dangerous, under certain c ircumstances, 
the above instance-one of two or three cases known 
in which the coral snake of the United States has de. 
stroyed human life- proves beyond dispute. Owi ngto 
its scarcity, however, it is seldom Illet with, and its 
small size prevents it from inflicting a wound after the 
usual manner, but if one exposes bare feet and ankles 
or hands within striking distance, especially after irri
tating it, a hypodermatic injection of its venom is 
quite apt to be received, and is as much to be dreaded 
as a bite froill the rattlesnake. CHARLES H. COE. 

• f',. 

Banana Flour. 

Referring to an article in the SCIENTIFIC AMERICAN 

of June 6, a correspondent says: The flour is made 
from green bananas-not ripe ones. They are peeled, 
sliced, and sundried, afterward pounded in a mortar 
and passed through a coarse sieve. 

To preserve the ripe bananas they are dipped in lye 
and dried in the sun, shriveling up under this Op;)i-a
tion, and tasting somewhat like figs. The color of the 
banana flour is dirty gray, like ashes. 
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A METALLIC TIE AND RAIL FASTENING. 

The il lustration represents the use of a hollow metal 
tie, designed to be sel f-ballasted ,  or form a gutter for 
the escape of water when desired, and also a rail fast
ening for emplpyment therewith, the construction 
being simple aud cheap, and the tie possessing a ne
cessary amount of elasticity. The tie and fastening 
form the subject of two patents issued to 
M r. Bridges Smith ,  of Macon, Ga. The tie 
is  formed from a sheet metal blank, bent 
down at right angles on its parallel sides, 
and cut inward diagonally at its lower edges 
to form points for anchorin g  the tie in place, 
a portion also being bent i nward horizon
tally between the points, thus formi ng a 
mainly rectangular body. When the hollow 
tie thus formed is put i n  place, it may be 
fi l led with earth, clay, or other suitable bal
last, or, i f  laid where water is l iable to seek 
a passage across the railroad bed, the fil l ing 
is omitted and a plate is inserted adapted to 
cover the bottom of the hollow space of  the 
tie, w hich is thus made to serve as a pas
sageway for the water. To fasten the rail to 
the t ie, a flat plate of malleable metal is em
ployed, bent at one end to form two flanges, 
as shown in Fig. 1.  These flanges are passed 
upward through slots formed for the pur
pose in the upper surface of the tie, one�of 
the flanges being adapted to rest upon the 
top of the rail base at one side, while the 
other flange is  bent back ward to clasp the 
rai l base on its other s ide .  The outer e n d  
of  the fastening plate is also doubled over to 
lie flat upon the top of the tie, to which it  is 
fi rmly secured by a bolt passed through 
t h e  tie and two sections of the plate, the 
bolt hole  i n  the t ie  having a slightly elon-
g'lted form to allow for the expansion and contraction 
of the fastening plate. 

• e ·  .. 
Mines and lll illing-UU u lllinolls Coal In 

Pcnn"ylvallia. 

Mr. Robert P. Porter, Superintendent of  Census, 
states in Census B u l l et i n No. 67, relating to bitumin
ous coal in  the State  of Pennsylvania, w hich was pre
pared by Mr. Joh n H . . Tones, special agen t, u nder the 
supervision of  Dr. David T. Day, special agent in 
charge of the Div i sion of Mines and Mining of the 
Census Office, t h at the output of the bituminous re
gions in the State was 36, 174, 089 short tons in 1889. 
'1' h e  total value of the output is given as $27, 953, 215, or 
an average of 77'2 cents per short ton at the mi nes. 
The average num ber of persons employed in 1889 was 
53, 780, the amount  paid for wages being $21 , 142,051. 
The output of s llIa l l  l ocal banks and farmers' diggings 
is reported at 820, 197 short tons. No report of this 
prod uct has heretofore been attempted. The col l ec
tion of this data was intrusted to resident special 
agents familiar wi th  the territory under their charge, 
aud the product of this i m portant element of the coal 
i n d ustry in Pennsy lvania is  authentical ly  given. The 
q u antity sold to the local trade and to employes by 
regu lar establ ishments, together with this  neighbor
hood mining, amou nts to 1 , 590, 651 short tons, or 4 40 
per  cent of the ent i re production. The amount of coal 
man u factured into coke d u ring the year 1889 was 
10, 190 .588 short tons, or 28 '17  per cent of the tot al pro
duction. Altogether, the report shows a remarkable 
increase in the bituminous operations  throughout the 
S t ate. 

The bituminous coal deposi ts  of Pennsylvania form 
the northern extrem ity of  the great Appalachian coal 
fields, and to a greater or less extent underlie all the 
territory of the State lying west of the crest of the 
Allegheuy Mountains. The counties of B radford , 
Tioga, Potter, \Varren, Crawford, Venango, Forest, 
E l k ,  Cameron, C l in ton, and Lycoming, in the n orthern 
portion of the State, exhi bit only detached basins of 
the lower measu res, which, however, are extensively 
m i n ed , and the  prod uct finds  ready markets for manu
facturing p u rposes and for steam. The remaining 
counties, bounded hy the  western and southern State 
l iues and a l ine cl. l' a w n  
northward a long t h e  east
ern boundaries of Fulton, 
H un tingdon, and Center 
counties, thence westward
ly  along the n o r  t h e  I' n 
boundaries of Clearfield, 
Jeffe rson, C l a r i o n ,  and 
Mercer, embrace an almost 

1titufifi t �tutfi,au� 
also occur in  Indiana, Somerset, and Beaver counties. 
The remaining counties referred to contain only the 
lower productive measures, ranging from the isolated 
areas of the Pittsburg bed to the Brookvil le bed, the 
lowest in the lower prod uctive series, and the Mercer, 
Quakertown, and Sharon beds in the conglomerate 
series. The product from this territory, as well as that 

SMITH'S RAILROAD TIE AND RAIL FASTENING. 

from the southwestern counties wherever the lower 
measures are being mined, is classed in the trade a� 
semi-bituminous, containing, as i t  does, less than 18 
per cent of volatile combusti ble matter. \Vhile an 
excellent quality of coke is prod uced from coals mined 
in some localities from these lower measures, the dis
tinctive advantages consist i n  their superior ity as 
steam and roll ing mil l  fuels, being m uch sought after 
for locomotive and steamship uses. I II the Freeport 
and Kittanning beds of the lower p rod uctive series, 
cannel  coal vf good qual ity has been found to overlie 
the seam for considerable areas in  certain localities,  
but on accollnt  of the veins being thin and trouble
some to separate in mining it is  not deemed of m uch 
commercial value. 

• • • • • 
RIFLE RANGE. 

Target practice is a sine qua non where a regiment 
of soldiers, volunteer or regular, is to be efficiently 
maintained or worked into serviceable  con d i t i on ; an d 
the possibility of keeping up, or starting, a good shoot-

ing range is  at present, in many places, It source of 
m uch consideration and thought, the dilemma that 
some localities find themselves in being aggravated 
in an enlarged proportion as the population multiplies 
alld the land increases in  val ue in  that locality. 

Rifle practice is a source of much p leasure and 
healthful recreation, also creati ng a spirit of rivalry 
and emulation among the various members of a corps 

A NOVEL FORM OF GUARDS FOR RIFLE RANGES. 

un broken area of one or more of the i m portan t  beds to such an extent that degrees of perfection are reach
b"longing to the  carboniferous measures. ed that would not otherwise be obtained. It  also 

The counties of Al legheny, Westmoreland,  Washing- st imulates the young men, especially,  to take an Inter
tall, Greene, and Fayette, s ituated in t h e  south western est i n  the other d u ti es devolv ing on a volunteer that, 
corner of the State, contain the u p per prod uctive under other circumstances, would become tedious and 
m easures, at the bottom of  which lies the notable i rksome, but which are necessary to the successful and 
Pittsburg bed, yiel d ing in  the vicinity of Pittsburg a proper development of a well drilled and disciplined 
gas coal of the highest q u al ity ; to the eastward the soldier. 
coking coals from which the celebrated Con nel lsville There are many places that have sufficient space 
coke is made, and to the southward the C u m berland within their garrison inclosure for short ranges, and 
steam coals of Maryland .  Small areas of this bed others that have in  their immediate locality large com-

mons of sufficient area for all distanc<) shooting. The 
r ifle is, however, such a formidable weapon, and the 
regular as well as the volunteer service supply so 
many of the Taw TeCTuit class that the u n wary traveler 
jeopardizes his life and l imb should he find it  necessary 
to pass within a radius of some h undreds of yards of 
the shooter on practice day. The d irection of the butt 

of the rifle could,  doubtless, be excepted , 
and considered a safe course in which to 
steer during even the novitiate of the future 
veteran of  the musket. 

The accompanying diagram illustrates a 
m ethod of adapting a l imited space to a ser
viceable and safe shooting range. 

As the range need not in any respect be 
d ifferent from those at present  in use, the 
bullet guards only require explanation . The 
guards should be of sheet iron, or other bul
let  proof substance, and so arranged as to 
present a broad surface all around the tar
get, when looking toward the latter f rom 
the firing point, as represented in  the small 
figure. The width of the surface of the 
guards would depend on the distance they 
are placed apart. Standing at the shooting 
box the full outline of the target is seen,  but 
no  open space, the surrounding i ron of the 
target overlapping all open space not cov
ered by the  guards in front, so that, after 
passing through all the guards in  its course 
to the target, the bul let, no matter how 
badly directed, could not get over nor on 
either s ide of the target to the open country 
beyond. In like manuel', should the bul let  
take an eccentric d i rectiun, after passing all 
guards but the last, that one would save it  
from traveling into space, and similarly back 
to the first guard, which would stay the bul

let of the most erratic marksman on the ground. 
The widths and heights of the guards wonld have 

to be made to su i t  the range. Their distance apart 
would al low of wider or narrower surface, and the 
length of range would affect the height to al low of 
altitude of bullet i n  its proper course. A flange on the 
outer edge of each guard is  desirable. 

Toronto, May 19, 1891.  A. C. PAULL. 

. ' . . . 
'rile PllospboI'CSCeJwc of Diamonds. 

In the New York Sun, Mr. G. F. Kunz, the well 
known expert in gems, h as recently called attention 
to a property of the diamond whi�h may serve as a 
means of distinguish ing it from other substances. Re
ferri ng to the paper of Robert Boyle " O n  a Remarka
ble Diamond that Shines i n  the Dark. " publ ished i n  
the Transactions o f  the Royal Society i n  1663, Mr. 
KUllz remarks that thi� paper has been indirectly allud
ed to by a n u mber of authors, but never read. Among 
a quantity of facts Boyle mentions one diamond that 
phosphoresced simply by the heat of t.he hand, absorbed 
li�ht by being held near a candle, and e mitted light on 
being rubbed. He stated that many d iamonds emitted 
light by being rubbed in the dark. The experiments 
m ade by Mr. Kunz show conclusively not only that 
Boyle's statement that some diamonds phosphoresce in 
the dark after exposure to t he sunl ight or an arc of elec
tric light is  true, but a lso that all diam onds emit ligh t. 
by rubbing them on wood, cloth, or metal, a property 
which will probabl y  prove of great value in  distinguish· 
ing between the d iamond and othe t' hard stones, as 
well as paste, none of which exhihit this phenomenon, 
and wi l l  be  welcomed by the general public who do 
not possess the experience of t he dealer in  diamonds. 
The property is  evidently not electric, or i t  would not 
be visible on being rubbed on metal. 

Yct Booln for Invcntions. 

Of all  the sack ·tying devices, none has proved of 
practical uti l ity to the extent, at least, of supplanting 
the old fashioned way of tying with a string. A good 
sack tie would take wonderful l y. 

Tbe man who invents a slo w-moving feeding device 
for roller mi l ls that will feed any sort of material, 
coarse or fine, heavy or light, will have a fortune. Of 

course it is  claimed that 
there are several on the 
m arket, but there are not. 
Saying nothing disparal?
ing  of the many excel lent  
machines for  the purpose, 
they either do not do the 
work on soft stuff or else 
they run so fast that they 

are defective as to long l i fe in good con d it ion.  The 
inventor can get u p  a slow-moving, perfect feed-regu
lat ing machine w i l l  have a fortune .  

In  bui ld ing  a mil l  i t is  the case too often that not 
enough attention is  given to the  height accord ing to 
the breadth. This is sure to result  i ll too many eleva
tions and too many choking spouts. Al l  of wh ich 
means a hard m i l l  to run, a mi l l  that reduces stock, 
im properly, by elevator and conveyor friction, and It 
fuel consumer to no advantageous purpose .-The St. 
Louis Millel·. 
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AN IMPROVED CAR BRAKE. 

The illu stration represents  a b rake attachment de
signed to app l y t h e  brakes when the cars of a t rain 
are brought toge t h e r  and m ade  to engage one with the  
other, releasing them when the  train moves forward 

MAROLD' S  CAR BRAKE. 

or the cars are moved apart. It  has been patented b y  
Mr .  John Marold,  of New Decatur, Ala. At one s ide  
of the  drawhead,  and extending further outward, is  
a rack bar adapted to slide i n  the frout s i l l  and on a 
rear guide belull, the outer end of the bar consisting of 
a h inged sect ion which m ay be lifted out of horizontal 
position when desired. The outer end of the h inged 
section has a flat head adapted to engage a wear plate 
of an opposed car, and t he bar n ear i ts  i nner end has 
a series of teeth eu gaged hy a dog pivoted at one end 
to one of the  beams of the car bed,  t h e  dog being also 
connected with a lever fulcrullled ou one of the beams, 
and conn ected to a rod which extends through an ' 
aperture in the front beam of the car, where i t  is at
tached to a lengt h of chain connecting it  by a hook 
w i th  the s i l l  o f  an  opposing car. The rack bar is con
nected with a lever fulcru lIled u pon a beam of the 
truck, the lever  be i n g  connected with the  brake beams, I and both th e rack bar and the lever h ave a series of 
holes through w h ich their  connection is effected by a 
register ing bolt, for the pu rpose of regu lating the de
gree of tension to  be exerted upon the b rakes t hrough 
the movement  of the rack bar. When it is  desired to 
apply the brakes , the COIn ing  together of the ends of 
the cars, push ing the rack bar i nward, causes the lever 
connected wi th the latter to put on the brakes, which 
are held thus applied by  the engagement of  the dog 
with the rack bar u ntil the cars are moved apart, 
when the dog i's moved out of  engagement by means 
o f  the rod and chai n  connecting it  with the opposi ng 
car, and the release of  the brakes is thus effected .  

When the cars are to be shunted or backed, the 
h inged outer end of the rack bar is drawn up and held 
out of horizontal  position b y  weans of a short chain. 
As aprovision agai nst the breakin g o f  the coupl ing pin, 
bolts are arranged to sl ide i n  the sil l s  at each side of the 
draw head, and each having a bearing  against a spring 
cushion, the bolts of one  car being connected by 
c h ains  with corresponding bolts on another car. The 
chains are of suffic ie n t l engEl to slightly sag when the 
cars are coupled in the usual way. 

... � . . ..  
A DIFFERENTIAL GEAR FOR BICYCLES. 

A con struct ion by means of which a bicycle gear 
Illay be q uickly changed, so that the vehicle may be 
driven rapidly where the road is easy, or  less speed with 
wore power may be had where the road is loose or 
h i l l y ,  is  shown i n  the accompan ying i l l u stration ,  and 
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of the shaft are d ifferent-sized sprocket wheels, each 
havi ng on  its inner side a series of sockets adapted to 
receive the teeth of a sleeve s l id ing  0 1 1  th e shaft, the 
sleeve bei ng  of the leng th  of  the h u b. Near the cen
ter of the sleeve, as shown i n  dotted l i nes,  is a blot , 

through which extends a pin  secured to the  shaft, 
causi ng the sleeve to turn with the shaft. The sleeve 
has a series of recesses at each end, forming projecting 
teeth, as shown in  Fig. 2, the teeth being adapted to 
fit the sockets on the inner side of each sprocket 
wheel, so that by s l iding the sleeve one way or the 
other, either one of the sprocket wheels may be eu
gaged aud driven by the  shaft. A ho l lo w  th u mb-screw 
is mounted loosely on  the shaft and exteu ds throngh 
one of the sprocket wheels into the end of the sleeve,  
which i s  counterbored to receive it .  The inner end of 
the scre w is th readed to engage a th read ed portion of 
the sleeve,  and the outer end of  the screw has a handle 
d i sk, by turning which the  sl eeve is moved to engage 
one of  the sprocket w h eels. In connectin g  this  gt'ar 
w i t h  a bicycle 'w heel, the latter is  provided w i th two  
sprocket wheels, one on each side, and preferab ly  of  d i f
ferent  sizes, the larger one  connecti l lg with the smal ler  
sprocket wheel  on the  treadle  shaft  and the swaller 
one on the main wheel connecti ng w i th the  larger of 
the treadle sprockets. By then shi fting the sleeve, 
wh ich serves as a cl utch , e ither the larger or smaller of 
the treadle  sprockets is  engaged, according as the road 
is easy or  d i fficult. 

A MINIATURE ELEC TRIC MOTOR. 

An interesting little elect ric motor is the subject of 
our cut. It is of m Ultipolar t ype, and by its construc

tion secures a very even speed 
of rotation and good effici
ency. It is a com plete min 
iature of the practical every· 
day motor, and w ill, with a I single cell of b ichromate bat- I tery, run a 476, in .  fan and do 

other l ight work . It i s  of 
interest as marking the tend· 
ency of electric toy makers 
to carry out the  correct pr in
ci ples of electric engineeri ng  

in their models. Other m otors of larger size are made 
by the manufacturers, Messrs. Goodnow & Wightman , 
63 Sudbury Street, Boston, Mass. , one size being pow
erful enough to run a sewing machine.  

... . . . . 
A VISIT TO A FAMILY IN ANNAM. 

A sojourn of two days gives the passengers on the 
Natal ample t ime to visit the city of Saignon. This 
European city is  very attractive on account of t h e  
beautiful  a n d  well kept trees that border i t s  streets 
l ike the lan es in a park, and the pretty l i ttle hotels 
which line its roads.  Large and handsome gardens are 
within easy reach and add to the pleasure of a visit 
there. 

Thanks to the kindness of some friends who acted as 
guides, I was able  to visit the m ost curious section of 
the di strict, namely, Cholon, the Chinese section, where 
over 60, 000 Chinese and Annamites reside. They live 
in l i ttle picturesque houses, and adorn thei r shops 
with various exotic plants full of interest to a stranger. 
Guided by my friends, we visited a very rich Annam ite 
fami ly, who l ived in one of the prettiest streets in 
Cholon. Unfortunatel y the father was away and so 
were the sons, who were studying in  Paris. 
\Ve were, however, most hospitabl y re
ceived by the two eldest daugh ters. They 
were attractive-looking women with beau
tiful eyes, b u t  their black teeth, which 
were lacquered, detracted somewhat from 
their beauty.  They  were clothed in long 
black trousers, and with a tunic of wh ite 
Chinese crepe which entirel y enveloped 
their figures. They wore gold collars and 
diamond bracelets, while their hair was 
held in  position by a golden pin that 
clasps their locks in  a knot. After the 
formal presentation, we were conducted 
th rough the principal apartments of t h e  
house. They were very s i m ple i n  appear
ance, with bare wh ite wal l s, but they were 
fi l led with beautiful furniture inlaid with 
m other-of-pearl, and we noticen. some ex
quis ite bric-a-brac, such as chiseled silver 
vases, ja de  ornaments, arms, and em· 
broid e red s i l ks, worthy of the finest col
lections. The garden was charming, and 
the young ladies showed us  with pride 
some ornamen tal plants that their father 
had procured for them from Canton. 

rapidl y, and finally conceals the entire figure except 
the hands,  feet, and head. When the figure i s  eut ire l y  
clothed with the foliage, t h e  effect is  very fiue. 

I n  the middle of the garden and surrounded b y  Jloo l s  
o f  l i m pid water is  a pagoda o f  carved wood. The l 'a \'e  
ment i s  laid in  precious warble, and itH  COI U lll f lS  are 
of carved wood,  whi le  the roof is  richly ornalu e ll t"d .  
At the rear of the pavilion there are th ree a ltars, 0 1 1  
which are three bronze vases and braziers, i n  front of 
large gilt statues of Buddha.  Our h ostesses i n vi ted us  
to rest i n  this pavilion. The ir  mother had erected it  
in  honor o f  their fathar du ring his  visit  to the exposi· 
tioll at Paris, as a s urprise for him upon his return. 

After refreshments were served , at our req uest thei r 
servants brough t their  jewelry, and we h ad a chance to  
adm i re the fi ll e  gold work that they showed m, gold 
bracelets, carved i vory boxes, etc. -By Albert 'l'issan
dier, in La Natnre.  

AN IMPROVED ENGINE. 

The engine shown in the i l l u s t r a t i o n  has It valve ar
ranged at each end of the cyiinder,  open ing  previolls to 
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CLARK'S ENGINE. 

t h e  opening of the ordinary exhaust and connected with  
a reservoir for the storage o f  exhaust steam, whereby 
it is designed to save a large amount of exhaust steam 
without cau sing back pre�sure on the piston in the 
cylinder. The valves at the ends o f  the cyl inder are 
adapted to open inwardly, and in the val ve bod ies are 
check valves to prevent a return flo w o f  the exhaust 

steam from the reservoir to the cyl inder. The stems 
of these val ves carry springs to  hold the val ves nor
mall y to their seats, as sho wn in Fig. 2, their  opening 
being effected by the stems being al ternately pressed 
on by the ends of a lever fulcru med to the top plate of 
the steam chest. A depending arm from th is  l ever, as 
shown in  Fig. 1 ,  is p ivotally connected b y  a l ink w i th 
a p late s l id ing on the frame near the main shaft, t h e  
plate having an aperture in  which travel s a h eart
shaped cam secured on the shaft, and adapted to st ri ke 
on l ugs secured on the  plate and projectin g i n to the 
opening. By th is  construction a qU Ick motion is given 
to the lever which opens alternately the valves at the 
cyl inder ends, at  the time the pi ston i s  at or near the 

BIGELOW'S BICYCLE. 

One of  these represented a peacock 
seated on its perch, another a ti ger with  
enameled eyes. Perhap� the most curi- CHINESE FIGURES FROM ANN AM, FORMED BY TRAILING VINES. l ous of all were l ittle dolls representing 

forms the su bject of a paten t iswed to Mr. F rank R. C h i nese lad i es and m andarins. The head, the hauds, 
Bigelow, of Gloucester City, N. J. Fig.  1 shows the de- and the  feet were of enameled porcelain, whi le the  
vice i ll section appl ied to the treadle shaft of a bicycle, j body was made of wire and covered with trai l ing 
the bearing of the shaft being supported by  an arm in  vines. The vines  are  p lanted in  such a way that they 
the usual manner. Mounted loosely on opposite ends grow through the feet of the image. The vine grows 

e u d  of its stroke, and prev ious to the opening  of the 
regu lar  exhaust,  the latter being effected by the ordi
nary s l ide  valve operat ing over tbe u sual in let ports 
and the  exhaust port. It is designed t hat the valves 
at the cy l inder ends shall open in sufficient time to 
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permit a large quantity of steam to escape to the 
storage reservoir, au outlet pipe from the latter carry
ing off the saved exhaust steam to utilize for other pur
poses. If desired, also, these valves, instead of open
ing into the exhaust ports, may be arranged in the 
heads of the cylindel·. 

This improvewent has been patented by Mr. An
drew J. C lark, of Dayton, Tenn. 

• j .  I .  
THE ASSAYING OF GOLD AND SILVER ORES. 

The process of assaying si lver ores is based upon 
the following consideratiolJs : Any compound of silver 
exposed to high h eat in  the presence of metallic lead 
or of oxide of lead and of a reducing agent gives u p  
its !Silver in a wetall ic state, and in practice a n  alloy 
of lead and silver contain ing all the precious metal of 
the sample of ore used is obtained. 

The ore before being assayed is carefully sampled, so 
as to represent an exact average, as nearly as possible, 
of the wine, vein, or heap from which i t  is taken .  It 

J citutlfit �lUtritau. 
the scorifier melts and the ore floats on top of it, along 
with the melted borax glass. Gradually the ore dis
appears, i ts m etallic constituents entering the lead 
and its earthy constituents forming with the borax 
glass a fusible slag. As a constant current of air is  
drawn through the muffle, the lead rapidly oxidizes 
and its oxide joins the slag, so that after a little while 
only a small circle of metallic lead appears in the cen
ter of the slag. This circle is grad ual l y  encroached 
u pon, and eventually the slag covers over the button 
of metal, which at once sinks to the bot tow and the 
scorifying i s  ended. After a l i ttle more heating the 
scorifier is w ithdrawn from the m uffle and its melted 
charge is poured out into a hemispherical depression 
in an iron pan, in which it rapidly cools. When cold, 
a few blows of the hawmer, the charge resting on an 
anvil, knocks the slag off. The spheroidal lead but
ton is then pounded into a roughly rectangular shape, 
and is ready for cupellation. 

The c u pels are shallow cups of bone ash, about 1 %  

its weight of pure silver. It i s  then rolled out into a 
thi n sheet, and is treated with nitric acid. This dis
sol ves the silver and leaves behind the gold and any 
platinum or similar metal which the ore may contain. 
This residue is weighed and is reported as gold. 

The weights used, from the gramme upward, are 
usually made of brass, of the shape shown. From 500 
mil ligrammes down to 10 m illigrammes they are often 
made of platin ulll ; the smaller weights are of alumi
num, the fractions of a milligramme being made of 
wire bent so that the number of sides in each bent 
wires indicates the number of tenths of a milligramme 
which it represents. 

There are, of course, many refinements and modifi
cations in the process which it is not necessary to 
summarize here. The assayer acquires by practice so 
good a knowledge of ores that he can properly propor
tion his charge from the appearance of the ore alone. 
A large number of assays can be kept going at once, 
the scorifiers and cupels being marked with num-

THE ASSAYING OF GOLD AND SILVER ORES. 

is next pounded in an iron mortar and the process con
tinued until it  is very finely pulverized. A sample is 
thus obtained which is given to the assayer. 

The first operation is to weigh out the powder. This 
must be done u pon a fairly delicate balance. The 
quantity used for an assay depends u pon the richness 
of the ore ; it is  very usual to base the weighing u pon 
what is known as the assay ton, a weight of 29 '166 

grammes. One mill igramme bears the same propor
tion to the assay ton that one troy o unce does to a ton 
of 2,000 pounds. In weighing, duplicate portions are 
weighed out representing from a fraction of one to 
several assay tons, according to the richness of the ore, 
and the operations are carried on in duplicate through
out. Each sample is wixed with from 8 to 16 parts of 
very pure, finely granulated lead, called " test lead , "  
and a little borax glass. The  fusion is  often done 
directly in a scorifier. These are shallow clay cups 
about 2 inches and 2%,' inches i n  width. The weighed 
portion of ore with the borax glass and lead being 
placed in one of these cu ps, the whole is  introduced 
into a hot clay retort known as a muffle, which is  
beated i n  a muffle furnace. Muffles and furnaces are 
shown in the cuts in sections and elevations. The 
heat is maintained at about 1, 600 degrees. The lead in 

in.  i n  height, 2� in. in width alld % i ll .  in depth. 
'l'hey are made by hammering in a mould, a haw mer 
and piston being used to drive the material down into 
the cavity of the mould and compact it. The cupel it! 
first heated in a muffle and the rectangular button is  
placed i n  it. It at once welts  and begins to oxid ize. 
As fast as the oxide of lead i s  formed, i t  welts and is 
absorbed by the porous bone ash of the cupel, as 
water is absorbed by a sponge. This operation goes 
on until little more than the silver is left. Just at this 
point, as the last o f  the  oxide of lead disappears, a 
sudden flash of rainbow colors passes across t h e  sur
face of the button, the " brightening " indicating �the 
expulsion of the last of the lead . The silver button 
is now allowed to cool, is  removed by a pair of pincers 
from the cupel, and when cleaned and brushed free of 
bone ash i s  weighed on an exceedingly sensitive bal
ance. Each milligramme of we i ght represents an 
ounce or definite portion of an ounce per ton of ore 
if assay tons have been used. The balance used 
for this weighing is  one of the IllOSt sensitive made, 
and can indicate the twentieth of a milligramme 
readily. 

Should the ore contain gold , this is determined by 
" parting." The button is fused with one or two till AS 

bel'S designating the sample for as�aying which tt is 
used. 

• • • •  
Alllcl'ican Copyl'ight. 

It is a great mistake to suppose that the copyright 
difficulty with America has been settled. The new 
Awerican act comes into operation this day month, 
but we shall then be no better off than we are now. 
Before the British author can enjoy the benefits of the 
measure, such as they are. we are expected to give re
ciprocity to the American author, who is to be placed 
on exactly the saIlle footing, as regards copyright, as 
the Eugl ish writer. That would be fair enough were 
th e  conditions equal, but Congress has taken care 
that they shall be very far from eq ual. For an English 
book to obtain copyright in the United States it  is es
sential that it shou ld be printed there. Yet, in face 
of this, Mr. R. B. Marston appeals to Parliament to 
grant reciprocity to America. What Parliament ought 
to do irs not to grant a ridiculously one-sided reci
procity, but to pass a measure of retal iation. Let us 
give copyright to the American author on precisely 
the same terms that America offers it  to the Enghsh

man. Nothing can be fairer than that.-St. James's 
Razett. -
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THE COLUMBIAN WORLD'S FAIR, 1893. wide. The bauks of the canal and bas in  will be the lake also makes it pa rticularly appropriate t.hat, 

So great was the strife for the Fair si te, and 80 pro- archi tecturally treated, while the shores of the lagoon as a portion of the  government exhibit, a fu ll-sized 
longed the dissensions between the Chicagoans them- wi l l  be natural and receive l andscape treatmflnt. model of one of the new coast-line batt le  sh ips be shown 
sel ves and between them and the National Commis- Although nearly all of the Fair buildings wi l l  be in here. To all  outward appearances it w ill be a genuine 
sioners after i t  had been decided that the Fair shou ld Jackson Park,  i n  wh ich the lagoon, canal and basin battle ship. It  wil l  rest on a fo undation of piles, au d 
be held in Chicago, that it is probable few people are are located, as shown in our vie ws . Wash ington Park is w i l l  he surrounded by water, haV i ng the appearance 
prepared to fully realize the great amount of work I also included in the Fair grounds, and the .Mid way of bei ng moored to a dock. It will be bu ilt  of brick, 
which has been already covered with concrete. 
done i n  pract ical pre- It wi l l serve the dou ble 
paratioD for the Fai r, purpose of hous ing  the 
and the bright pros pect naval exhibit and show -
at present ahead that ing how our sailors J ive 
the Exhi bition wi l l  be aboard �hip. The di-
prom ptly opened in the mensions of the struc-
spring of 1893. T h e  ture wil l  be those of the 
fina.ncial outlook, on actual battle sh i p-343 
which all else ma i nl y feet long and 69 feet 3 
de pends, has al ready i nches wide am idsh i ps. 
come down to a solid It will carry no �ai J s  
basis of nearly ten  mil- nor spars. I t will cost 
l ion dollars of appro- about $ 100,000, whereas 
priat ions for the Fair, the ships of which it is 
i l lc lud ing those f r o  m to be an exact model 
the several States, the cost $3,OUO,000. It w i l l  
ci t  y o f  Chicago, and present a co m p lete ob-
t h e  General Govern- ject lesson, and prove 
ment- although many that the sailors of the 
States which are cer- .. . . . . I :

' "':- " ' \ 1 . U nited States Navy are 
tain to make large ap- � . .  :.. - the best paid, best fed, 
propriations have not and best treated sai lors 
as yet taken final  ao- j _ .} ' i. · .' i_"'�.,-! _11 _ ' :!::-'., ., . ....:..� _ _ . _:.. _ _ � - ' i n  t he world . 
tion.  In addition to ... . 

.. � _ 'fhe l'tl' u cture w i l l  
th is  sum t he managers ':\�---'--' I ___ ; i ' . have all t he fitt ings 
of the Fair coun t  u pon � - _._.� !1f -;.'--., that belong to the ao-
very large prospecti ve .. .. � ---- � tual ship, such as gu u s, 
resources from the gate 

- -j  �: t " �1: -"' 
turrets, torpedo t u bes, 

receipts, from conces-
THE MACHINERY HALL. t o r  p e d 0 n ets aud 

sions a n d  pri vileges, boollls, with boats . a u -
and from salvage_ The resou rces obtainable from the P laisance , 600 feet wide, connect.ing the t wo, in all 1 ,037 c hors, chain cables, davits, awnings, deck fitti llgs, etc_ , 
last three sou rces were estimated O il A pril 1 ,  by Mr_ acres. Jackson Park has a frontage of two mi les on together with all  appl iances for working the same. Offi
Lyman J. Gage, of the Fi rst National Bank of Ch ica- Lake Michigan, and the two parks are con nected with cers, seamen, mechanics, and mari nes will be detai led 
go, and President of the Exposition Company d u ring the center of the city and its  general park and boule- by the Navy Departlllent d uring the exposi t ion, and the 
its first year, as h igh as eleven mill ion dollars. This vard system by more than 35 m iles of bou l e vards  f ro m disci pl i lle and mode of life on our naval vessels will be 
showing undoubtedly affords a large financial basis on 100 to 300 feet in width.  The F'air grounds are all w i th- com pletely shown.  The detail of men will not, h o w · 
wh ich to proceed in the ereotion of bu i ld i ngs and pre- i n the l im its of the city of Chicago, about seven miles ever, be as great as the cOlll plement of the actual sh i p, 
parin g  for a great d isplay, and that the  time which has south of the City Hall ,  and it is expected that the the object bei ng mainly to have expert jani tors and 
thus far ela psed has not been un profitab ly  showlueu for  the val uable publ ic property. 
occupied by the llIanagement is proved by It is ex pected, however, to give certain dril ls. 
the publ i shed plans of build ings and Itr- especial l y boat, torpedo and gun dr i lls, as in  
raugements. These have been s o  far com- a vessel of war. 
pleted that al most everything in  the way of The main mach i nery bui ldi ng, represented 
buildings is ready for the contractors' esti- in one of ou r views. and of which Peabody 
mates, while con tracts for some of the main & Stearns, of Bostoll, are the archi tects, has 
b u ildings are already awarded . recl'ived very h igh praise, w h ich is appa-

The work of preparing the groun ds, con- rentiy well deserved . It will be 850 by 500 
s i � 1  ing of SOlDe 600 h und red acres of uneven feet, and cost $450,000. [t is  locat ed at the  
park land,  has been virtual l y  com p leted, extreme south  end of t h e  park, m id way be-
except the dredging of the lagoon, the MODEL OF THE BATTLE SHIP ILLINOIS. tween the shore of Lake Michigan and the 
canal ,  and the basin ,  w hich the contracts west l ine of the park. It is j ust south of 
speoify shall be fin ished early in Ju ly. About transportation faci l it ies, by means of steam roads and the Administration bui lding, and its n orth west corner 
seventy acres of the grounds were covered by oak horse cars, and by lake steamers, will be of the most ap proaches within a few rods of the big transportation 
t rees, w hich had to be cut down , and the black earth am ple descri ption . loop. 
from th i s  tract col lected and spread , 85,000 cubic yards The trunk l ines from every section of the country The building is  spanned by three arched trusses alld 
being put on and around the site of the  natural island, have their termini but a short distance frOID the the interior will  present the appearance of three rail
and 120. 000 yards on the terri tory south of the build- grou nds, while the ample lake front wi l l  afford abun- road train houses side by side, surrounded on all of t h e  
ings. The ground level or  grade o f  the grounds i s  dant room for the accommodat,ion of excursion steamers four exterior sides b y  a fifty foot gal lery. T h e  trusses are 
472' feet above datum, or about 571l feet above the level frotU every port on the great lakes. to be bu i l t  separately. so that they ca.n be taken dowl l  
of the lake. On the 4� foot grade are the si tes  for  the The fact that the princi pal bu ildings are a l l  s o  near and sold for use as railroad train houses . 1n each of 
liberal arts, fisheries, these long n a v e s 
government, agrlcul- there is  t.o be a n  
ture, mach inery , and elevated trave l ing 
electricity buildings. crane running frOID 
'f h e hortioulture, end to end of t h e  
transportation,  a n d  bui ld ing for th e pur-
woman's build i ngs pose of moving ma-
are on the 6 foot ch inery. T h e  s e 
level, the machinery platforms w i l l  b e  
and mines build ings bu i lt when th e expo-
Dn the 7 foot level, sition opens, so that 
while the adminis- t h e  visitors m a y  
tration building is 14 vie w frOID them the 
feet above datum , or ex h ibit ions ben eath . 
about 10 feet above Steam power for t hi s  
the  grade 0 f t h e building will be su p-
grounds. About 600 plied frOID a po wer 
men,  225 teaUls, and house adjoin ing the 
6 dredges have been sou t h side 0 f t h e  
at work most of the bu i ld ing. Th e t wo 
t i ule since Apri l I, f exterior sides a(ljoin-
the d redges b e  i n g ing the grand court 
operated night and are to be rich and 
day, and the earth palatial in  appear-
thro w n  up by them ance. 
bei n� used to fill in All of the build-
bui ld ing s i tes a n d  ings on this gl'and 
uneven areas of the p laza are des igned 
grou nds. The basi n w it h  a vie w to Ul ak-
being excavated will ing a grand back-
be about 1 , 500 feet grou ud for displays, 
long by 350 feet wide,  and i n  order to con-
Ilnd will intersect a form to the general 
�anal half a mile  in  richness of the court 
length and 150 feet VIEW OF LAGOON. and add to the festal 
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appearance, the two facades of the Machinery Hall on 
the court are rich with colonnades and other featu res. 
The detlign follows classical models throug-hout, the 

j'titutifi t �mtri,au. 
82 feet wide, within which w ill be one of the grand I same h eight, is a continu at ion of the central rotunda, 
entrance s to the build ing. The general design i s  in 175 feet square, surrounded on all sides by an open 
the style of the French renaissance, and it will be a colonnade of noble proportions, it be ing 20 feet wide 

details being followed from the renaissance of Se ville dignified and beaut i ful s pecimen of archi tecture as be
and other Spanish towns, as being appropriate to a I fits i ts position and purpose among the various struc
Columbian celebration. An arcade on the fi rst story tures by which it w i l l  be surrounded. The first great 
adm its passag-e aroun d  the building u nder cover, and, story w i l l  be in the Doric order, of h eroic proportions, 

and 40 feet h igh , with columns 4 feet in d iam eter. This 
colon nade is reached by staircases and elevators from 
the four principal halls and is interru p ted at the 
angles by corner pavilions, crowned with domes and 

as in all the other bu ildings, the front 
wi l l  be formed of staff colored to an ivory 
tone ; the ceili ngs will  be enriched with 
strong color. A colonnade with a cafe at 
eitaer end forms the length between 
Mach i nery and Agricultu ral halls, and in 
the center of th is colonnade is an arch
way l ead ing to the cattle exhibit. From 
this portico there will be a view nearly a 
m ile i n  length down the lago on, and an 
obelisk and fountain i n  the lagoon will 
form the sou them point of this vista . 

The Machinery Annex will stan d  inside 
the great transportation loop, west of the 
Ad ministration Building, u nless th e p lans 
are changed so that the Electrical B uild
ing may occupy that space, as the electri
cians desire. The annex will cover n earl y 
nine acres. It w i l l  be entered by tunnels 
and bridges from the Mach inery Hall and 
the Ad mini strat ion , M i nes, and Trans
portation buildi ngs. It i s  to be a si m ple 
buildi ng, built  of wood i n an economic 
manner. Its type is that of a mi l l  or 
foundry. It is  to be ann ular in  form ,  the 
diameter being 800 feet. In th e  i n n er cir
cle will  be a park, in wh ich visitors, fa
tigued by the h u m  of machinery. may 
rest. The annular form chiefly commends 
itself, because the ci rcle of the electrical 
elevated railway can run constantly 
around the entire main nave, and passen
gers in it can thus see the exposition 
without leaving the cars. Electrical 
power wil l  be used i n  the annex and 
steam power i n  the main building. 

Attach ed to this great annex will be the 
power house , contain ing the tremendous display of 
boilers, whi le  in the adjoining portion of the annex 

building will be establ ished the volumi nous plan t of 

engin es and dynamos. This will be the largest and 
most interet!tin g display of electrical power ever made. 
It i s  possible that gas may be used beneath the boilers 
instead of coal for fuel. 

The Administration Building is saId to be, archi
tecturally. the gem of the Exposition. It will be 
located at the west 
end of the g r e a  t 
court i n  the south
ern part of the site, 
looking eastward, at 
the rear of which will 
be the railroad loop 
and the great passen
ger depot. The first 
object which will 
attract visitors on 
reaching the grounds 
w i ll be the gilded 
dome of th is great 
bu ildi ng. T o t h e 
south of the Ad min
istration Building 
will be the Machin
ery Hall, and across 
the great court in 
front will be the 
Agricultural Build
ing to the south and 
the Manufacturers' 
B uilding t o t h e 
northeast. 

T h e  Administra
t ion Bu ilding w i l l  
cost $650, 000, an d is 
constructed of ma
terial to endure but 
two years. The ar
chitect is Richard M. 
H unt, of New York, 

President 0 f t h e 
American Institute 
of A�chitects. It will 
cover an area of 250 
feet sq uare and con
sist of four paVilions, 
84 feet sq uare , one at 
each of the fou r  an
g ies of the sq uare of 
the plan and con
nected by a great 
central dome 120 feet 
in d ia lll E:ter and 220 
feet in height, leav
ing at the center of 
each faca.de a recess 

, Map o� 

Jackson Park 

gro u ps of statuary. The third stage con
sists of the base of the great d ome, 30 feet 
in height, and octagonal in form, and the 
dome i tself, rising in graceful  l i n es, rich l y  
ornamented with heavi ly moulded r ibs 

�OW1 ng l'ropo""d 1 mprovements for 
World'. Colunalrlan E"'POnti .... 01 

and sculptural panels and having a large 
skylight of glass to light the interior. At 
each angle of  the octagonal base are large 

1898. 
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I!!urroll nded by a lofty balustrade and having the great 
tiers of  the angle of  each paVi l ion crowned with sculp
ture. The second story, with its lofty and spacious 
colonnade, wil l  be of the Ionic order. 

External l y  the design may be divided i n  i ts height 
i nto three principal stages. The fi rst stage consists of 
the four pavi l ions , corresponding i n heigh t with the 
various b u ildings grouped about it, wh ich are about 
sixty-five feet h igh. The second stage, which is  of the 

ADMINISTRATION BUILDING. 

sculptured eagles, and among th e  spri ng
i n g  J i nes are panels with rich garJande ,  
The interior feat u res of t h e  build ing wi l l  
even exceed in beauty and splendor those 
of the exterior. 

In this bu i ld i ng each of the corner pa
vilions, which are fou r  stories i n  h e i gh t. 
will be divided i n t o  offices for the vari
ous d epartments of the administration, 
and lobbies and toilet rooms. The ground 
floor contai ns, i n  one pavi l ion, t h e  Fire 

and Police Departments,  with cel l s  for 
the detention of prisoners ; in the second 

pavil ion , the offices of the amb u l ance ser

vice, the  physician and pharmacy, the 
Fore ign Depar t m en t  and th e I n format ion 
B u reau ; in the th ird paVil ion, the post 
office and a ban k ;  and in the fourth, the 
offices of public com fort and a restaurant. 
The second, third,  and fourth stories will 
contai n the board rooms, the com mittee 
rooms, t.he rooms of the d i rector general, 
of the Department of Po bl icit.y an d  Pro
motion, and of the United States Co l um
bian Comm ission.  

• • •  
SOlall Propeller Sere'V8 the Best. 

.. The small size of the screw, " said a 
boi ler maker to a represen tative of the 

N. Y. Trib�tne, " is not d u e  to the percept ion of any 
inventor of  i ts greater effect as com pared w ith a larger 
on e, b u t  purely to accident. 'When I first engaged i n 
the machi nery business, screws for steamers were made 
as large as possible, it being t he th eory that the 
greater the d iameter, the h igher the speed. A vessel 
was placed on Lake Erie with a screw so l arge that 
it was deemed best to cast each blade in two parts, 
and then weld them togeth er. D o ring a storm all 

these blades of the 
propel ler broke a t  
the welding, reduc
ing t h e  diameter 
by more than two
thirds. To th e sur
prise of the  captain 
the vessel shot for
ward at a speed such 
as had n ever been at
tained be fore. En
gineers then experi
mented with small 
propellers and dis
covered that they 
were m u ch more 
effective than large 
ones. 

CUNLIFFE LISTER, 
one of the new En
glish peers, laid th e 
foundation 0 f h i s  
great w ealth by me
chanical inventions. 
His first. great h i t  
was a wool-combing 
mach i ne, a n d h i s  
second was a device 
f o r  u tilizing s i l k  
waste, which had 
prev iously been sold 
at a cent a pou nd, in 

making silk plush . 
Unlike many of this 
class of men, he did 
n ot begin l ife a poor 
boy, but had a father 
endowed' with sense 
and means, who gave 
him a mill instead of 
a u n iversity educa
tion. Original ly it 
was i n t e n  d e d t 0 
make a parson of 
him-the usual des
tiny of a fourth SOI1 
of a country gentle
mao. 
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The Phosphate Beds or Our Southern States. 

BY FRANCIS WYATT, PH.D. 
The chemistry of agriculture is that branch of the 

science which investigates i nto the nature and pro
perties of soils and plants and which determi nes the 
relation of one to the other and the veri table com
pos i tion of each. I f  we hand over a grain of wheat to 
the botanist, he can d iscern in it nothing but a tiny, 
ye l l ow opaque, and brittle seed, whereas i f  we paSi it 
to the chemist,  h e  wi l l d iscover by anal ysis that i t  is 
com posed of a wood y fi ber, starch, gum, sugar, fat and 
protein. Again, a geologist may examine the  soi l ,and 
designate the d i fferent ages to which it  belongs and 
t he various rocks from w h ich it i s  derived, but  with
out the chemist, he is  unable  to determine its actual 
constituents, and hence, cannot foretell ,  before any 
cu l ti vation has been attempted,  whether it is destined 
to be fertile, or of what kind of vegetation it is best 
able to promote the growth.  

The application of  chemistry to agriculture is  thus 
natura l ly indicated. By its aid we obtain from the 
soil and from plants, at the lowest possible expendI
ture of time and money, the highest possible q uantity 
of those s ubstances indispensable  to our physical well
bei ng. 

If prod uction is to be cheap, it must be rapid and 
plenteous, yet, as we all know the progress of unaided 
nature is slow and methodical, and so, chemistry, by in
vestigating the laws which govern the d evelopment of 
al l  living things, and by carefully observing the facts 
acquired by the practical experience of centuries, has 
found  the means by which the farmer may assist and 
hasten the natural processes. The work is, of course, 
�till far from complete, hut we are at least famil iar 
with the elements essential to plant growth. We know 
how these ele ments are distributed, what portion of 
them is or should be contained in our soils, and what 
soi ls are most propitious for d ifferent kinds of plants. 

Sixty years ago the science of agriculture was un
known. Our grandfathers could not understand why 
lands once so ferti le and productive should sho w  signs 
of approaching exhaustion. The light only came to 
us after we had studied how outdoor plants l ive, 
whence they obtain their food, of what elements that 
food i� com posed, and how it is  conveyed and ab
sorbed into their organisms. In point of fact we have 
discovered that the manner of life in plants i s  very 
similar to the manner of l ife in  animals and man. 
They require certa in  foods in stated proportions which 
pass through the process of digestion ; they must 
breathe a certain atmosphere, and they are subject to 
the influences of heat and cold, l ight and darkness. 

The tissues of their bodies, l ike ours, are composed 
of carbon, hydrogen, oxygen, nitrogen, and certain 
m i neral acids  and bases, such as phosphoric and sul
phuric acids, lime, potash, magnesia, and iron. Since, 
therefore, it i s  admittedly necessary for man to con
stantly absorb a sufficiency of  these elements in the 
form of food, i t  follows that similar food is  required by 
plants for s imilar purposes. 

Having determined the elementary composition of 
plants, investigators directed their attention to the 
analysis of soils, in  order to establish comparisons be· 
tween virgin or uncultivated lands and old varieties 
which had long been tributaries to every kind of cul
ture. 

It was found that in the former there is an abun
dance of most of the dominatin g  mineral ingredients 
discovered in  plant organisms, whereas in the latter 
they either exist only in minute proportions or are 
lacking al together. 

This is  a most important stage in  our progress ! Argu
ment i s  110 longer necessary to prove that if agricul
ture i s  to continue to be the basis of national weal th 
and prosperity, means m ust be found of restoring to 
our soils the chief mineral element yearly taken away 
from them by the crops. This chief m i neral element 
is phosphoric acid ; and, since it plays the most im
portant part in the functions of vegetation, it i s  n eces
sari ly the one most l iable to be rapidly exhausted. 

The following figures, compi led from official reports, 
wi l l  serve to emphasize the argument : 

PHOSPHORIC ACID TAKEN FROM THE SOIL PER ACRE 
AND PER ANNUM. 

An average crop of wheat takes . . . . .  . . . . . .  . . .  30 pouuds. 
. .  maize . .  8() .. . . . . . . . . . . . . .  
. .  oats .. 18 .. . . . . . . . . . . . . . . . .  
. .  barley .. 18 . .  . . . . . . . . . . . . . . . .  
. .  rye . .  25 . .  . . . . . . . . . . . . . . . .  
" buckwheat .. 40 .. . . . . . . . . . . . . . . . .  
. .  hay .. 15 .. 

. . . . . . . . . . . . . . . . . 
.. turn ips ., 45 .. . . . . . . . . . . . . . . . 
.. potatoes . . 52 .. . . . . . . . . . . . . . . . . 

$citut if i r �mtticau. 
practical answer is : By hastening to further develop 
our i mmense deposits of phosphate of l ime ! 

It was somewhere near the beginning of the present 
century that the farmers of England began to URe 
crushed bones as a manure. Just why and how they 

had been brought to do so is shown in an article pub

lished in  a scientific journal in the year 1830, the wri

ter saying : " As to the earthy matter or phosphate 

of l ime contained in the bones, we may disregard i t. It 

i s  insoluble and indestructible, and cannot serve as a 
manure, even i n  a damp soil and with a combination 

of  circumstances analytically stronger than any of 
our known chemical processes. The fact is, 
that bones, after having undergone a certain i nternal 
process of fermentation, ultimately contain about two 

per cent of gelatine. As this i s  the only substance to 

which they can owe any fertil izing activity, they may 

be practically looked upon as valueless." 
These were the opinions of sixty years ago ! They 

were born of ignorance and were fostered by vanity 
and prej udice. Sixty years hence, what will our own 
successors think of our knowledge of the same subject ? 
All generations produce some thinking men, and thus, 
thirteen years after the pUbl ication of the article j ust 
quoted, that is to say in the year 1843, the light came ! 
The Duke of Richmoud was a practical and enthusias
tic farmer ; he made an exhaustive series of experi
ments on his soils with fresh and degelatinized bones. 
His results proved beyond doubt that they both owed 
their virtue, not to gelat ine, or fatty matters, but to 

their large percentage of phospho Tic acid ! Other in
vestigators-notably Boussingault-having confirmed 
and elaborated the D uke's concl usions, there was soon 
such a run upon bones as to exhaust the rather limited 
supply. Attention was thus drawn to the deposits of 
mineral phosphates which had been already discovered 
i ll several di rections, and thence may be dated the de
velopment of phosphate mining as an industry, the 
p u rsuit of which has proved so remunerative to capi
tal and labor. The mode of occurrence of the best 
known deposits of phosphate of lime may well be 
termed eccentric. They have been found in  rocks of 
all ages and of nearly every texture. Sometimes they 
are very pure, semetimes their combinations are ex
tremely variable. Here they are found in veins, there 
i n  pockets, and here again in stratified layers or beds 
in connection with fossilized debris of aU kinds de
posited by the ancient seas. England, France, Ger
many, Belgium, Spain,  Portugal, Norway, Russia, the 
West Indies, Canada, etc . ,  all have workable and more 
or les� productive phosphate mines, the cO�llmercial 
value of the products being estimated on the basis of 
their contents in tricalcium phosphate, the latter 
ranging from 35 to 95 per cent. 

The circulllstance th!tt farmers are not in  a position 
to restore to their soils year by year in a natural form 
all the phosphoric acid taken from them by their crops 
has caused the demand for phosphatic manures to go 
on increasing with such steadiness and rapidity that 
the sources of supply, even for European necessi ties, 
have latterly become quite inadeqnate. Fresh de
posits of the material are, therefore, being  sought 
after with industrious care all the world over, and at· 
tention has thus been specially directed from abroad 
as well as from at home to the practically inexhaust
ible deposits of this couutry. 

Such being the case, a brief outl ine  of the mode of 
occurrence in our chief centers of production, to
gether with some outlines of the Illethods of mining, 
preparation for the market, mining cost, and facilities 
of transportation, wi l l  probably be interesting to a 
large number of readers. 

With the theories which have been formulated from 
time to t ime by different authorities as to the true 
o rigin of all these deposits I shall have nothing to do ; 
but ,  after describing those which I have personally ex
amined, I shall present my own opinions and conclu

sions, based on a stud y of the various exploitations and 
on the results of my own chemical and physical exami 
nations of samples which I have personally selected. 

The Tertiary strata, in which our workable phos
phate deposits are found,  may be broadly said to hug 
the  coast of the Atlantic Ocean and the  Gulf  of Mexico 
from New Jersey to Texas ; the phosphate itsel f, how
ever, according  to the present state of our knowledge, 
being most plentiful in South Carolina and in Florida. 
The discovery o f  the South Carolina phosphates dates 
back as far as 1860 ; but it was not u ntil some seven or 
eight years later than this that a mining company could 
be  organ ized to test the practicability of working them 
on the commercial scale.  S ince the eminently success-

extending from the mouth of Broad River, near Porj 
Royal, in the southeast, to the head waters of thE 
Wando River in the northeast. Its major axis i s  paral · 
leI to the coast, and its greatest width is in the neigh
borhood of Charleston. 

Whether the deposit i s  continuous or not over the 
whole of this zone, i t  certainly varies considerably in 
d epth and thickness. In many places I have seen it 3 
feet thick and cropping out at the surface, whereas j l l  
others it  has d windled down t o  a few inches, o r  "' :1 '  
found at  depths varying from 3 to 20  feet. These t w o  
conditions, thickness of depos it  and depth o f  strata. 
taken together with the richness of material in phos
phoric acid, are the chief points for cons ideration i n  
t h e  economic working of the Charleston phosphate 
beds on an industrial scale. 

The most approved and general ly adopted method of 
ascertaining the importance and value of the deposits 
is  that of boring and pit sinking. A careful topo
graphical survey is first made of the coun t ry. Then 
commences a systematic series of bore h oles from any 
point that may be arranged, by means of a long steel 
borer or rod, 8pe�jal l y  designed for the purpose. The 
boring rod is worked down through the upper strata 
unti l  it is arrested by the solid bed of phosphate. Di
rectly the slightest resistance i s  offered to its passage i t  
is drawn up,  and the distaI.lce i t  has t raversed is  m eas
ured with a foot rule. The measnrement havin g  been 
noted, the rod is again let down, is forced t h rough the  
resisting strata, and is then again withdra w n  and 
measured. The difference between the first  and second 
measurements i s  taken as representing the thickness 
of the phosphate bed. These bore holes are practiced 
at distances of 100 feet apart over the total surface to 
be examined. The results obtained with the rod are 
verified and confirmed by a series of exploratory pi tti--
10 feet long by 5 feet wide-which are d u g  over t h e  
course o f  the bore holes a t  i ntervals o f  500 feet. T h e  
bore holes are  driven to a maxim u m  depth of 15 feet ,  
and no pits  are at present sunk on those portions of 
the land where at that distance no phosphate has been 
encountered. Immediately after removing the over
lying strata the phosphate is carefu l ly  removed, its 
depth and thickness measured, and an average sample 
of the rock and nodules secured and laid aside  for 
analysis. 

The practically i nvariable nature of the superincum
bent material, throughout the entire belt, as shown by 
the digging of a large number of pits under m y  direc· 
tion, is represented in the following table, the figures 
being averages, compiled from my field note book : 

Soil very black and acid. . 
Mixture of Band and blue 

clay . . . . . . . . . . . . . . . . . . . . .  
Sil icions clay . . . . . . . . . . . . . . .  . 
Potters' clay mixed with 

shells . . . . . . . . . . . . . . . . . . . . . . 
Sandy, hard conglomerate .. . 

Phosphate rock or nodules 
mixed with blue clay . . . . .  . 

Depth of overlying beds . . .  . 

"" """,. "r;:;;�"· I�''''". "M" . 
Feet. Feet. Feet. Feet .  

1� 

2 
2Y. 

2 
traces 

1 }jJ  
8 

1 

4 
3� 
3� 
94 

1M 
12� 

2 
1� 
4 

IJ,4 
2}jJ 

lJ4 
117.t 

So far as I h ave heen able to discover, no  systemati
cal investigation has been made of those lands w hich 
contain the phosphate deposit at a greater maximum 
depth than 15 feet, it having been h itherto considered 
impracticable under present conditions of abundant 
surface supply, an d consequent low mining cost, to 
condu�t a profitable exploitation at any greater depth. 
A far wider area of lands than those actually classed 
as mining properties may contain the very same deposit 
of phosphate, lying u nder a considerabl y greater ac
cumulation of the quaternary strata. I am quite dis
posed to adopt this view as representing the facts, and 
do not hesitate to predict that means wil l  soon be 
found of turning them to good account. The phos
phate found in the bottoms of all the  ri vers which 
flow through the . .  belt " is  of practicall y  the same 
chemical descri ption as that of the lan d ; having, in 
fact, been merely washed out from its original beds. 
It has, however, been worked the more extensively of 
the two sources, and has proved to be of greater com
mercial value, s ince i t  is obtained by the simple and 
inexpensive progress of dredging, and is  thus raised 
and washed free from all adhering impurities by one 
and the same operation . 

These are, of course, only a few examples, but they 
wi l l  suffice for present purposes, and i t  is  perhaps 
hardly necessary to add that i f, according to the na
ture of the crop desired, a sufficient proportion of 
phosphoric acid be not present  in  the soil ,  the pl ants 
will languish, various mal ignant d iseases will  declare 
themselves, and death wil l  inevitably ensue before they 
reach maturity. 

ful  in i tiative of this pioneer company, however, the in
dustry has progressed with such leaps and bounds that 
at the present time some twenty wealthy corporations 
are actual ly engaged in  it, and have thus raised the 
status of South Car9lina to that of the most productive 
phosphate region in the world .  The geological forma
tion of what is commonly called i ts phosphate " belt " 
is made up of quaternary sands and clays. These over
lie the beds of Eocene marls, u pon whose surface and 
intermixed with which is found the phosphate deposit. 
The presumed total area covered by this characteristic 
formation is 70 miles in length and 30 miles in width, 

Both the rock and nodules from these rivers and land 
deposits occur i n  very irregular masses or blocks of 
extremely hard conglomerate of variegated colors, 
weighing from less t han half  an ounce to more than a 
ton . The mean specific  grav i ty  of the material is 2'40 , 
and the rock is bored i n  al l d irections by very small 
holes. These holel< are the work of innumerable crus
tacere, and are now filled with sands and clays of the 
overlying strata. Sometimes the rock i s  quite slllooth 
or even glazed, as if worn by water, at others it is 
rough and jagged. Now comes t.he practical question : How may all this 

loss be repaired, and whence are we to derive all the 
phosphoric acid needed to repair it ? The equally 

Interspersed between the nodules and lumps of con
glomerate are the fossilized remains of various species 
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of fish, and some animals, chiefly belonging to the Eo
cene, Pliocene, or post-Pliocene ages. 

secured to connected railway platforms. and run 
along the railroad track, from one ditch to another, 
as occasion requires. The cars, loaded with the crude 
phosphatic material dug out of the pits, are run 
down to the washing apparatus, constructed at an 
elevation of some 30 feet from the ground, and gener
ally consisting of a series of semicircular troughs 20 

to 30 feet long, set in an iron frawework at an incline 
of some 20 inches rise in their length. 

The present selling price for dry phosphate, with an 
average mean analysis of 57 per cent tribasic or bone 
phosphate of lime is $7 per ton of 2,240 l b. on wharf at 
Charleston. 

Very careful analysis of a large number of the eam
pIes of land rocks taken from the pits above described, 

made in m y  laboratory, under my own supllrvision, 

gave, after being well dried at 2120 P. , the following 
averages: 

As I h ave already said, the quantity of phosphate 
mined and sold in South Caroli na during the past few 
years has been continually increasi ng until it has now 
reached the figure of about 500,000 tons per annum. 
Assuming that the unexploited deposits  stL cover an 
area of some thirty m i les, and that they will yield the 
present average of 750 tons of phosphate to the acre, 
we may count upon a reserve of about 14, 000,000 tons. 
With a constantly growing demand for " fertil izer " 
purposes, it would, therefore, seem as if the mining 
resources of the State would be exhausted in from fi f
teen to twenty years. 

Moistore, water of combination, and organiC matter 
lost on ignition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'00 

Through every trough passes an octagonal iron
cased shaft, provided with blades so arranged and <iis
tributed as to form a screw with a twist of one foot i n  
six, w h ich forces t h e  washed material u p ward a n d  pro
jects the fragmellts against each other. The phosphate 
laden cars are hauled up an incline and their contents 
dumped into the bottom trough, w here the phosphate 
encounters one or more heavy streams of water, 
pumped rap by a steam pump. This w ater does not 
run off at the bottom, but overflows at the higher end 
near w here it  enters. When sufficiently washed, the 
phosphate is  pushed out upon a one-half inch mesh 
screen ; the small debris being received on oscillating 
w i re tabl es below. It is no w ready for kilning or dry
ing, and of all the mE'lthode h itherto adopted for this 
i m portant process, that of s imple  burning or roasting, 
in an ordinary kIln, such as is generally used in the 
man ufacture of bricks, has been found at once the 
most rapid, e ffective and economical. 

Phosphate of lime . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . .  D'l'68 
Carbonata of l ime . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  6'68 
Pbosphate of iron and alomina . . . . . . . .  . . . . . . . . . . . . 6'60 
Cllrbonate of magnesia . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . .  0'78 
Sal pharic acid and daorine . . . . . . . . . .  . . . . . .  . . . .  . . . . .  ] 'BO 
Sand, siliceous matters aud undetermined . . . . . . . . . . . .  10'64 

100'\10 
These flgures suffice to sho w  th at the grade of this 

p hosphate is not extremely high, but it is  ad mirably 
a.dapted for the purpose of manufacturing commer
cial fertilizers, and will, therefore, long continue to 
maintain a leading position as a raw material in the 
markets of the world. 

Before i t  can be made available for industrial pur
poses, it is made to pass through three distinct and 
successive operations : 1. Mining or excavating. 
2. Washing it free from sand and other i m purities. 
3. Kil n i n g, to free it from moisture. Taking these i n  
their order, it  is customary to establish a. w a i n  trun k 
railroad startin g  at the river front, or on the bank of 
some con venient stream, and passing right through 
the center of the property to be exploited. 

The rock is built on layers of pine wood, and owing 
to its containing a considerable quantity of organic 
m atter, it  readily lends itself to com b ustion and re
q u i res but a short ti me to becom e  q u ite red hot. 

The kilns are made su fficient.ly large and so arranged 
as to allow free passage to a t rain of cars, which, run
ning on the main line of rail road, can be loaded i n  the 
kiln, run do w n  to the landing place, and discharged 
d i rectly i nto the barges or boats on the river. With a 
properly constructed plant, regular drai nage, and effi
cient management, the total cost of producing one ton 
of South Carolina phos phate in clean, dry, m arket
able condition is about $3. 50 per ton, wade up as fol
lows : 

Wit.h a probable appreciation of these figures and 
facts, the efforts of the wealthiest m i ning compan ies 
now in t h e  field are naturall y  directed toward the ap
propriation of all available an d readily accessi ble d e
posits, and there is ·no doubt that while a�qu i red on 
reason able terms and worked with econom y  thei r ex
ploitat ion will continue to be attended with very pro
fitable results. 

The di vidends distributed du ring the past year by 
some of the companies, whose figures have been p u b
lished, amou nted to a tritle less than $500,000, and it is 
significant of the rap i d  i ntellectual gro wth and com
m e rcial and ind ustrial development of the South that 
of t h e  total phosphate m i n ed in the State, more than 
one-fifth is  actually used i n  Charleston for manu fact u r
ing p u r poses. About one-th i rd of the balance is ex
ported to Great B ritain and Gerruany, and the remai n
der is  princi pally sent coast wise to Richmond, Bal ti
m ore, Philadel phia and Ne w York. 

Alternate laterals can be run off at right angles 
from any portion of this main l ine, at distances of say 
500 feet, in conformity w i t h  the nat u re of the ground.  
Bet ween and parallel to these la terals, a d i tch or 
d rain is  dug to a depth extending 4 or 5 feet below 
the p hosphate strata. From this main drain the ex
cavators start their l i nes at right angles to the later
als, commencing at one end of the field and diggi ng 
trenches 15 feet wide and 500 feet long, the work 
bei n g  so arranged that the men are stationed at in
tervals of 6 feet. E very man is s u pposed to dig out, 
daily, " a  pit " 6 feet long, 15 feet wide, and down to 
the phosphate rock. Thll o v e rlying material is  thro w n  
out t o  the l e f t  h a n d  s i d e  of t h e  trench. The phos
phate i tself is  thro w n  o u t  to the right, and taken in 
wheelbarro ws to the railroad cars which pass at e i t h e r  
e n d  o f  t h e  trench . The water drains frolll t h e  
trenches i n t o  the underlying ditch, a n d  i s  t h e n  'e  
p u m ped out b y  means of a steam pump worked by a I 

Mining, at a maximum t!epth of 15 feet , . . . . . . . . .  • . • . . . .  $1.00 

W h e n  the great benefits accruing to South Carolina 
and its people from this ind ustry are appreciated , it  
w i l l  not ap pear strange that active search for ph os
phate beds of similar value should have been sti m u l at
ed in the adjoining States, and that the most intense, 
not to say L'lad, excitement h as manifested itsel f s i nce 
the discovery some two years ago of the Florida phos
phate deposits. 

Draining the mine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  25 
Loading on cars and carrymg to washer . . . . . .  . . • • . . . •  60 
W .. sbing . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . .  30 

Drying and handling in k i l n . . . .  . . . .  . . . .  . . . .  . . . . . . . . . . . .  50 
Shipping from kiln into vessels on river . . . .  . . . . . . . .  . . . .  25 
Interest ou capital invested in plant and repairs to same 15 

Superintendence and management of mines . . . . .  . . . . . . .  20 
�owage to Charleston, say . .  . . .  . . .  . . . . . . . . . . . . . . . . . . . . .  25 

Note.-The Florida phosphate beds will be folly treated in tbe follow. 
ing article. (To be continued.) 

locomotive engine. The p u m p  and the engine are 'l'otal per ton of 2,240 Ib . . . . . . . . . . . . . . . . . . . . .  $3.50 

THE glaze u pon enameled cards is made by pressure 
upon a polished plate or rollers. The com position is 
chalk, clay, and a l ittle starch. Good work is not pos
sible without elaborate accessories. 

RECEliTLY PATEliTED IliVEliTIOliS. 

Engineering. 

SYSTEM OF STREET CAR PROPUL
SlON.-b'rederick G. Wheel er, M ontclair, N. J. Com
bined wi�h the engine cylinders is a water chamber 8-nd 
a system of circulating pipes, w i t h  condensers arranged 
ID the front lower part of the engine and connected 
With the exhaust I.orts of the cy I IDders, an auxiliary 
condenser being arranged on a higber level, w hi l e  .. 
pump connect. the lower condensers and tbe w a ter 
chamber. The construction is such as to cause tbe 
water to circulate througb a series of tubes back to tbe 
water chamber, while tbe water of condensatIOn is led 
back to ttle water cbamber, forming a complete circu
lating system. The i nvention is  an improvement on a 
former pateuted mwntion of tbe same inventor in that 
class of motors in which the water is heated in a 
stationary boiler and s upplied to a water chamber on 

the motor car. 

Ralhvay A ppliances. 

GONDOLA CAR.-Ferdi nand E. Canda, 
New York City. This invention provides for the use of 
one or more lateral r"ds on tbe exterior of each side of 
the car body, the ends of the rods beml[ provided witb 
screw threads and nuts, the anchorage of the rods being 
made ID the ends or the s ide boards and tbrough iron 
castings formlDg ancbor bl ocks, made i n  such form as 
to be completely clamped and beld in place by the side 
boards, tbereby being rendered secnre ag .. inst being 
pulled onto This improved lateral support is  wholly 
outside of the interior surface, and none of the avai l
able spaoe of the car is occupied by the rods or fixtures. 

Electrical. 

B A T  T E R Y. - Jacob O. Brinke r h off, 
Hackensack, and Milton E. Smith, Rutherford, N. J. 
Combined With a copper cylinder forming one of the 
electrodes is an exciting duid formed of an antim(,ni
ous chloride and i n  contact witb tbe inner and onter 
Bur faces of tbe cylinder. Tbe inventors claim for this 
battery long l ife, high voltage, and no creeping or cor· 
rodlng. The exciting agent may be used in l iquid or 
solid form and applied to one or both electrode., in the 
common jar battery the electrodes extending into tbe 
anllmonious chloride, wbile in the porous cup batteries 
only one electrode is immersed. 

Mechanical Appliance,.. 

BARREL H OOPING MACHI N E . - Max 
Rosenow, Peoria, I l l .  This invention provides attach· 
ments for the ordinary iron hoop driving or trussing 
machine, whereby the machine can be read i ly  adapted 
for the driving of wooden hoops on barrels,  providIng 
also BIlitable means wbereby the chine or heat! hoops 
can be more effectnal ly placed on the barrel without 
danger of crushing or bre .. king them. 

WOODEN Hoop LOCKS. - The same 
inventor bas patented .. SImple and effective machine 

for cutting the locks In wooden hoops ID a quiCK a nd 
positive manner. Combined with a revolving cutter 
bead is a hoop-clamping device arranged at right angles 
to the rotation of the cutter bead, the device being 
pivotal ly  sllppor ted and vertical l y  adj ustable in rela
tion to tbe c utter.. 'fhe hoops, after baving one end 
cut into a lock, are held by their lock cut to the forked 
edges of gauges, wbich set their uncut ends to the 
proper position for cutting. 

OIL C UP. - Thomas McEntee, Jersey 
City, N. J. This is a lubricating device especially 
adapted for oiling the crank pin of 1\ marine or oLher 
engine, or any moving portion of machinery requiring 
.. constant and reliable oil feed,  and w here the oil ie 
diffic u l t  to apply by the use of tbe ordinary cup or can. 
It  has a needle valve for adj ustment to give the re
qnired feed, and the cup is made of sufficient size to 
supply oil for twenty.four hours, or as long as may be 
desired, the quantity of oil in the cup being always 
indicated by a gauge tube. 

P L U M B AND LEVEL. - Will iam J. 
Garner and Thomas Connaughtou, Latourel l  Fall., 
Oregon. This invention covers a combination device 
having an extensible support that can be lengthened or 
sbortened, combined with one or more spirit levels and 
a plumb l ine and bob, the level being supported by tbe 
stock aud arranged transversel y  of and adjacent to 
tke bob, while a suspension device is connected w ith 
the bob and extended upw ardly, being secured at a 
point above the level.  At one edge of the stock is a 
spirit l evel and at the opposite edge is a swinging 
gravity level. 

WATCH MAKER'S ROLLE R REMOVER. 
-Micbael L. Sheehan, New York City. Tbis i s  an im
proved device for removi ng and replacing the rol l ers of  
watch balance wbeel staffs or pivots, the invention 
providing a IIlmple construction whereby rol lers may be 
disengaged from tbe staffs or pivots of balance whe�ls 
in an expeditIOUS and convenient manner, without dis
turbing tbe bair spring or inj uring tbe pivots or ruby 
pin. 

MECHANICAL M OVEMENT. - Israel F. 
Good, Allentown, Pa. In a suitable frame is mounted 
a vertical shaft having at its u pper end a gear wbeel, 
above which is secured a post supported by' radial bars, 
a gear wheel meshing with tbe lower gear w heel and 
connected to tbe post by a univers .. 1 joint, with other 
novel features, tbe device beIDg designed to furnish a 
simple means for mnltiplying speed and transmitting 
power. 

Agricultural. 

the time tbey are cut, tbe machine also spreading the 
bott of the shock prior to its delivery from the bar
vester. 

POTATO DIGGE R AND H ARVEST E R. 
Clinton Lanker, St. Joseph, Mo. This invention con
sists of a plow having a double mould board and dis
charging on to an incl iued elevator provided with raking 
arms travelmg over t he grated bottom of the elevator to 
carry the potatoes upward, a discharge spout being ar· 
ranged transversely belo w  tbe elevator. The machine 
gathers the potatoe., separates them from the soil and 
weeds. aud delivers tbe cleaned pot .. toes to bags or 
other receptacles carried on the machine. 

Miscellaneous. 

BLEACHING. - Honore Korw in d e  

SPEAKING 'r UBE AND EARIPHONE . 

Frederick Schluchtner, Brooklyn, N. Y. This In ven
tion prOVides a speaking tube bavIng, i n  add ition to 
tbe usual mouthpiece, a branch tuhe witb a n  attached 
earpiece, the branch tube being located betlV�en the 
whistle and the mou tbpiece. The whistie has an 
operatmg hand le exterior to the tube, and is cl osed 
by a spring on the bandle. 

GOODS E XHIBITOR . - Noah E.  Otto, 
Johus town, Pa. A stronl(, compact frame, easily 
taken apart, carries a series of vertical rollers adapted 
to recei ve rol ls  of fabric, there being also combined 
with the frame a rack adapted to hold :'rooms and 
similar shaped articles. The invention is designed to 
provide a neat, compact and efficient receptacle for 
holding anll exhi biting rol ls  of carpets, oilcloths and 
otber bulky and beavy fabrics, so tbat tbey may be 
well displayed and easily handled. 

SAVINGS RECEPTACLE. -- Charles O. 

Pawlowski, Paris, France. Tbis invention provides an 
apparatus for the bleaching or veg<ltable and animal 
matter, and the wasbing and scouring of wool and other 
substances, either woven or yarn or fiber, with the Burns, New York City. This invention relates to 

avoidance of mani p ulation. Combined with a series of boxes used by depotll tors for collecting I.helr savings 

vats containing l i quid, and connected w i th each other from time to time . and afterward deposlti.ng t�em in 
below the l evel of the liquid, lire two vacuum receptacles, the bank. It prOVides a safety receptacle ID w blch �he 
placed on a higher level than the vats and connected box h"s � .Io� for ent�y of �he com, and an openmg 

with them below the level of the l iquid, to effect alter- . �nd closmg hd, cOn,'bmed with . a l ock controlhng tbe 
nately an automatic displacement ot tbe l i q u i d  in the ltd, a catch mechamsm controlhng tbe lock, and two 

vats. keys, one key bemg stationary for operatmg the catcb 

C J FILTRA'rIO N . - L e o  n controlhng the lock, and the otber a movable key to ANE UICE the l ock itself, thereby affording increased security. 
Boyer, Ne w  Orleans, La. This is an improved ap-
paratus for treating cane j uice by filtratIOn, desi gned SCISSORS O R SHEARS. -Juli us Langen
t o  make the J UIce so clean that t h e  cu stom of u s i n g  berg, Ohligs, Germany. Combined with t h e  pivoted 
lime to neatralize the acid i n  the j uice can be so blades is  a spring-pressed pin protruding througb one 
simplified as to  require but l ittle skill  or knowledge to of tbe blades so BS to impi nge npon tbe otber, whereby 
carry it out. The invention provides a pri mary strainer the two blades are pressed against each other auto
box or filter composed of a series of strainer drawers matical ly witbout using any hand pressure dnring 
arranged in sets one below the other, the drawers in  cutting. The constr uction is also designed to insure 
each set being of oue mt'sh, but the several sets being the blades cutting the n:aterial during the whole cut
of successively finer mesh in a downward direction. ting movement, from the point where the edges meet 

SPRAYING DEVICE. -Wi ll iam J. Ru ff, toward the ends. 

Quincy, Ill. This invention relates to a . l iqUld cooling 
apparatus more especially  designed for spraying beer 
and ale worts, and adapted to prevent clogging of the 
device by small particles of bops and other substances 
liable to pass with tbe worts to the spray ing apparatus. 
A valve is adapted to pass i nto tbe spraying ori fice, being 
beld on an adjustable valve stem, while a piston held 
on tbe valve stem i s  adapted to ..  utomatically actuate 
the latter to remove the valve from the orifice w hen 
clogged. 

B E E  H IVE TONGS. - Cra wford D .  
Holt, Murray, Ky. This is a novel form o f  tongs for 
band l ing the comb frames of bee hives, tbe tongs 
having jaws adapted to clasp the tops and sides of the 
frames, with means for locking the jaws in posi t ion. 
These tongs alford ready means of handlmg the frames, 
avoi ding the necessiLy of putting tbe hands or fingers 
in the hi ves and the attendant danger of being stung by 
tbe bees. 

SASH FA STENER -Charles E. Angell ,  
MEASURING AND D RAWING INSTRU- Salt Lake City, Utah. This is a combined window 

MENT.-Charles W. James, Philadelpbia, Pa. Com· sasb lock and lift,  consisting of a positive locking 
bined w i rt.  a forked arm are two arms of uuequal bolt adapted to automatically engage with bolt hole. in 
length pivoted bet.ween the members of the forked arm, the window frame, an .. ttached key for operating the B. the longer arm being of a length equal to tbat of the bolt, a pivoted thumb  piece applied to the outer end of 

Jones, Radnor. Ohio. Combinee. with a gathering forked arm, wbile a block is adj ustably secured to one the key to operate the key and Berve as Ii l i fter, togttber 
frame hinged to swing l aterally,  and baving yielding of the arms. The instrument i s  "im ple and d urable in with an adj ustable dog or catch adapted to engage With 
mean. for bolding it  normall y  parallel  with the rows or construction, and can be readily man i p u l ated to ob- tbe key to prevent the latter from turning to act upon 
corn, are upper and lower endless belts carried by the tain or measure inside or outside angles and ob- the locking bolt. 
frame, and a stalk-cuUing mechanism below tbe lower talD tbe mit.ers of them, or it  may be nsed for cali per-

C O R N  HARVESTER. - Thomas 

belts for cutting the .talk. 8s they pRS. between tbe ing, or arranged as a depth and end marking gaulIB, THILL COUPLING. - A ugu�'t I1 8  Beale , 
belts. The stalks are bold m an uprIght position at dividers, compasses, etc. 1 Brooklyn, N. Y. ThIS invention provides a sbaft 
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J titntifit !mtritan. 
conpling designcd t o  b e  simple, durable and noiseless, 
whereby the pole may be convemently connected to or 
detached from the axle by the most inexperienced 
helper. It also provides a means whereby the safety 
straps may be readily connected with or disengaged 
from.the pole or shaft. 

LOAD BINDER. - Harry M. Brad ley, 
Canon City, Col. A longitudinally slotted bar with 
teeth on opposite sides has an apertnre in one end 
for the attacument of a rope. the bar being passed 
through a slot in a lever, where it is held by a pm and 
spring-pressed pawls, and there being a rope attached 
to the lever, the whole forming a simple and conve
nien t device for hinding loads upon vehicles in a quick 
and secure manner. The device may also he used for 
pulling posts, tightening wire, and as a lifting jack. 

WAGON BRAKE . - John W. Herrin,  
Mount Vernon, I l l .  ThiS invention provides a brake 

7'he cl&arge jor Insertion undtr tllia head is One Dollar a line 
for each insertion ; about eight 'lVOrds to a line. Adt'er
tisenunts must be received at publication office as early as 
Thursday morni1t{1 to appear in the following week's issue. 
I wish to buy second hand lathes, planers. drills, shap

ers, engines, boilers. and machinery. Must be in good 
order. Will pay cash. W. P. Davis, Rochester, N. Y. 

Acme engine, 1 to 5 H. P. See adv. next issue. 
Presses &; Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Billings' Patent Breech-loading Sinllile Barrel Shot-

gun. Billings &; Spencer Co., Hartford, Conn. 
Best Ice and Refrigerating Machines made by David 

Boyle, Chicago, Ill. 110 machines in satisfactory use. 
Steam Hammers, Improved HydrauliC Jacks, and Tube 

Expanders. R. Dudgeon, 24 Columbia St., New York. 
which Will be automatically applied to the front wheels Screw machines, mUlIng machines, and drill presses. 
when the vehicle to which it is attached starts down on an The Garvin Mach. Co .. LaiJ<ht and Canal Sts., New York. 
Inclined grade, and wlll be automatical ly released when 
a level grade is reached or the vehicle is started up hill. 
The invention also provides a locking device whereby 
the brake may he locked either when applied or reo 
leased, thus taking all strain off the dranght animals. 

WATERING 'l'ROUGH. -John 'f. T hat
cher, Frankfort, Ind. This trough has an apertured 
end, with a valve arranged to slide past the aperture, in 
com bination with a fioat hinged to the side of the 
trough and a rod connected with the valve at its lower 
end and adjustahly connected with the fioat at its 
npper end. It is designed that the trough shall al ways 
he fil led to a definite level, the valve and fioat working 
to effect this automatically. 

STOVE. - James W. Ca!'::1, Castalia, 
South Dakota. This is a stove of simple and durahle 
con�truction for heaLing and cooking purp08es, and 
specially dcsigned for burning hay, .traw, trash and 
rubhish as fuel. All the heat generated is passed 
around four sides of au oven, and the draugbt is readily 
so arranged as to entirely avoid the puffing of the 
burning fuel . 

OIL CAN AND LAMP FILLER.-Charles 
W. Proctor, Lake Forest, I l l .  This is a portable device, 
secured on a P08t having a SUItable base, the can hav-
1ng a vulveci out let at its lower end connected with a 
delivery tnbe through which oil is supplied to a lamp 
without any waste and without the use of pumps. The 
device i. simple and durable, and the 011 flows hy gravity 
from the can to the lamp. 

NOTE .-Copies of any of the above patents Will be 
furnished hy Munn & Co. ,  for 25 cent. each. Please 
send name oC the patentee, title of invention, and date 
of this paper. 
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'l'he SCIentific American Architects and Builder. 
Edition IS is.ued monthly. $�.50 a year. Single copies, 
25 cents. Forty large q uurto pages. equal to ahout 
two hundred ordinary hook pages : forming, practi. 
cally, a large and splend id MAGAZINE OP ARCHITEC' 
TURE. richly adorned with e legant plates in colors and 
with fine engravmg". illnstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness. Cheapness. and Convenience 
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of any Architectural pnhlication in the world. Sold hJ 
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Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv., p. 300. 

Pneumatic hell outfit. Better than electricity. Send 
for circular. W. B. Beach, 132 Fulton St., N. Y. City. 

Money provided to manufacture patented articles of 
superior merit. " Manufacturer," P. O. box 2584, N. Y. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address J.  
S. & G. �'. Simpson, 2 6  to 36 Rodney.St .. Brooklyn, N. Y. 

The best book for electricians and beginners in elec
tricity is U Experimental Science." by Geo. M. Hopkins. 
By mail, $4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

Wanted-An intelligent foundryman as foreman of a 
good sized foundry. Must thoroughly understand 
moulding, and handling of men, be strictly temperate, 
and honest. Only those who can �ive the best of refer
ences will be considered. This proposition is from a re
sponsible firm. Address U L.," 21 Park Place, New York 
City. 

arSend for new and complete catalolltUe of Scientific 
and other Books for sale hy Munn & Co . . 361 Broadway, 
New York. Free on application. 
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B o o k  .. referred to promptly supplied on receipt of prIce. Minerai .. sent for examination shonld be distinctly marked or labeled. 

(31 13) G. M. says : A question has cOllie 
up as to whether a piece of Iron dropped into water of  
any given depth would sink t o  the hottom or would find 
a point where its density and that of the water would 
he the same, and consequently remain sURpended. 
Will you kindly answer this and give explanation, also 
please SLate the I!reat�st depth of any wel l or boring in 
the world 1 A .  The iron will sink to the bottom of the 
deepest oceans. Every solid substance that is heavier 
than water sinks to the hottom. The hottoms of the 
deep oceans are covered with gravel, sand and mud, with 
shells and vegctahle growth of the deep sea.. Fish and 
other l iving organisms are found at great depths. The 
pressure of the water is in proportion to the depth, 
but its density is hut very slighty increased, as water 
can be but very slightly compressed under great 
pressures. The deepest bored well is about 5,000 feet. 

(31 14) A. C. R. asks : 1 . Is lead a 
good electrical conductor ? A. It has twelve times the 
resistance of copper. 2. Can you give me a recipe for 
a good cheap si lver polish ? A. Use wbiting and alco· 
hoI. 3. Have the effects of a kaleidoscope ever been 
shown on the wall like a magic Ian tern ? If so. is the 
apparatus difficult to make ? A. The kaleidoscope can 
be thus used. It is descrihed in Dolbear's .. Art of 
Projection," $2 hy mail. 

(3115) M. T. F. asks for the cheapest way 
of making hydrogen gas. I wish to use it for a balloon in 
small towns where I can't find the manufactured gas. 
A. By treatment of iron or zinc 8crap with di lute sul
phurIC acid. This is the usual way ou a small scale. 
On the larger sCllle it may be made hy passing steam 
over red hot iron scrap. 

(3116) J. S. R. asks (1) as to the obelisk 
(in Central Park. New York), and also the Pyram;ds of 
Egypt. Are they not generally considered (hy scientific 
men) a composition, and not hlocks of natural stone ? 
A. They are natural stone, not an artificial composition. 
2. What was the date of publication of t.he first number 
of SCIENTIFIC AMERICAN ? Was it a mont.hly paper, or 
or magazine, in its youth ? A. September, l845. It was 
a weekly. 

(il117) W. F. B. asks how bird lime is 
made; it is used to trap hirds. A. One receipt is to boil 
l inseed oil until thick and ViSCld. There l@.  much danger 
of ('onfillgration in conducfing thi� opertlt.ion. A bet· 
ter way is to boil the middle hark of the holly for seven 
or eight honrs in water, and put in a heap in a hole in 
the etlrth covered with boards or stone8 for some wCE�ks, 
unt i l  reduced to a mncilaginouR rr.R�". It mn!"t be 
rubbed up in a mortar aud washed until clean, and vut 
into earthen pots. 

(3118) P. B. says A and B have an argu
ment ahont the motion of a clock's pendulum. A says 
it never stops in its forward and hack ward motion. B 
says it does, or it could not reverse. Who ]s right ? A. 
B is right. 'I'he pendulum must come to a dead stop 

before it can change or reverse its movement. The 
time required for the change I. very short and not 
within our verception to measure it. 

TO INVENTORS. 
An experience of forty years, and the preparation of 

more than one hundred thousand applications for pa
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un" 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex
tensive facilities for conducting the business. Address 
:llUNN & CO., office SCIENTIFIC AMERICAN, �1 Broad
way, New York. 

Eleetrlc head 1Illtht, Pattison & Desmond . . . . . . . . . .  (54,184 Electric locked switch, F. TeaIltue . . . . . . . . . . . . . . . . . . .  (54,087 
�l:�t�� :�����1'I.d��':J'l'a'ae!:. �������:.��: : : : : : : :  tti:r:l 
�l:�t�:� ��lt";g�� ��xCI!rk�������!.�r: .�� : : : : : : : : :  �:� Electric systems, conduit for underground or sub-
Elect.�rc �de ����y: W: R,i':dmafi: : '. : '. ':::. : '. '  : : :  : :  �g::m Electric wires, connector tor. E. L. Nash et alo • . . . .  454,181 Electrical conductors, wall fixture for. Pieper & Watson. . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . .  . . . .  454,226 Electro deposition and cathode therefor, A. C. Reinfeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454,381 Elevator controlling mechanism. W. O. Wake-. field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,095 Elevator safety device. A. Eichert . . . . . . . . . . . . . 0 • • • •  �,263 Embossing works in sheet metal, machine for, S. W. Babbitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,149 Enameling powders. machinery for distributing, Walters & Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,312 Engine. See Dental engine. Pumping engine. Steam engine. Engine, G. White . . . . . . . .  o • • • • • • • • • • • • • • • • • • • • • • • • • • • •  454,192 Engines, electric . pole in gas or vapor explosive, 'rremper & Eisenhuth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,238 Engraving machine, J. C. Parmerlee . . . . . . . . . . . . . . .  4M,063 Envelope, W. E. 'l'lJomas . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,237 Exhibition rack, H. A. Buckholz . . . . . . . . . . . . . . . . . . . . 454,328 

INDEX OF INVENTIONS lif������: �:�d �e�r�'i1��cto,:." stuiiip · ·exira� 454,239 

tor. Fabric. See Elastic or corded fabric. 
�:��� Ss\r�t���nl�{,�rrc�I'dSer ���. Gain.'es: J';: : : : :  �:�3f Farelregister, J. W. Meaker . . . . . . . . . . . . . . . . . . . . . . . . . .  454.370 Feed bag, animal, G. D. Leonard . . . . . . . . . . . . . . . . . . . . • 54,054 Feed water regulator, automatic, J. Thomas . . . . . .  454.,088 

For which Letter. Patent o' the 
Vnlted State II we re Granted 

June 16, 1891. �rl���, J.al�nlura���i.��:.� .. ��l��: : : : : : :  : : : : : : : : : : : :  :g::� 
r.t��i����:I;t};. �.Bf��·an:·.·.·.:·.·.·. : ·. ·.·.·. ·. : ·. : ·.·.·. : : : : :  �:m 

"' N D  EACH BEARING 'rHA'J' DA'rE. Fistula ligatures, device for applying, M. M. Brown . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,327 

[See note at end of list ahout copies of these patents.] ���nfi��n���rle tl�n�������� : : : : : : : : : : : : : : : : : : : : : :  �:gg 
��!!ie. Se�e�a�!g��c stretching frame. Photo-Advertlsin� device, H. G. Rich . . . . . . . . . . . . " . . . . . . . .  454-,292 graphic printing frame. Alarm. See Burglar alarm. . FrUIt gatherer, A. B. Anderson . . . . . . . . . . . . . . . . .. . . . .  �.320 Ammonia from sodium nitrate, manufacture of, Fuel burner, liquid, E. De Beauharnais . . . . . . . . . . . .  4M,I25 Baudouin & Delort . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  454,108 li'unnel, indicating, A. WheJan . . . . . . . . . . . . . . . . . . . . . .  4M,240 Animal tread. J.  R. Bevil . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,200 Furnace. See Boiler furnace. Heating, puddling. Antipyrine and iodine, compound of, E. Oster- or boi1er furnace. Hot air furnace. 

Ato��i::' ·R·. ·Lock·w·oo<i::::::::::::::::::::::::::::: : �:� ����:��: Ii'. t: W:i��r:::::::::.'::::::::::::::::::.: : :  �:� 
1���'j��jr��r�A� j����:i �e�i;:,ar:�d8miih':: : : �:� g:!i;:��P���\�l.·s���;���i��:::::::.·:::. ·::.: : : : : :  �:�i Axle 8ettin� machine, G. W. Hunter . . . . . . . . . . . . . . .  454,213 Game apparatus, J.  D. Jackson . . . . . . . . . . . . . . . . . . . . . .  454,358 Axles, method of and die for making crank, J. C. Game or puzzle. J.  J. Erin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.147 Shea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,073 Gas and 01 1 tank, J. N. Barker . . . . . . . . . . . . . . . . . . . . . . .  454,106 
�:'10��� ���� ��fChell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454,058 

GasS�������� . .  ��� . .  t.�� . .  ��.��.���t��� . .  �f: .  �: . .  �'. 454.409 

�:����O!�dg t��\;.m�g����3n h���?n����ii· . & 454.042 g:��r:o�r�:�Ste·am 'generat'or: . . . . . . . . . . . . . . . . . .  4M,(J28 
Bohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,IU Glass tuhe cutter, P. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  454.233 Basket, fish , C. R. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (54,241 Governor, J. F. Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,218 Bathing suit, buoyant, R. Wightman, Jr . . . . . . . . . . . 454,193 Grader, road, J. A. Houser . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,048 Battery. See GalvaniC battery. Secondary bat.. Grain scourer, W. B. Anthony . . . . . . . . . . . . . . . . . . . . . .  454,159 tery. Grapple, J. H. Dungan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  454,33.) 

g���i�����lf, 'fI�CfIl�:a�d����.���: : : : : : : : : : : : : : : : : : :  �:� 8���%. ���d��ief��l� .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454,374 Bed, folding, H. S. Hale . . . . . . . . . . . . . . . . . . . . . .  �54,121, 454,122 g��,<;.�t;gN�o�:��r:d �a�bi�:,xl�o·dkoiek .. .. : ·. : : : : : �:� ��a: 'W�i£�'Jp�fi���.ther.s::::::::::::::::::::::: : : : :  tti:r� Gun, spring air, M. F. Stanly . . . . . . . . . . . . . . . . . . . . . . . .  451,081 Bi-telephone, E. J. P. Mercadier . . . . . . . . . . . . . . . . . . . .  454.138 Gunner's arm rest, R. B. Sproul . . . . . . . . . . . . . . . . . . . . . 454,:nl Btndin� posts, making. E. T. Greenfield . . . . . . . . . . . t54,430 Hair tonic, S. T. Fraser pt al. . . . . . . . . . . . . . . . . . . . . . . . .  454,401 Blinds, friction device for inside, J. B. Hartman .• 454.349 Hame fastener, C. S. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454,400 BoiJer. See Water tube boiler. Hammock chair. J. C. Bach . . . . . . . . . . . . . . . . . . . . . . . . . .  454,248 Boiler furnace circulator, C. A. McAllister . . . . . . . .  454,140 Haru stuffing machine, boneless, G. N. De Loriea. 454-,112 Boiler furnace, stearp..J M. E. Herbert . . . . . . . . . . . . . . .  454,350 Hanger. See Door hanger. Picture hanger. Roiler tube scraper, tl. V. Clynick . . . . . . . . . . . . . . . . . . 454,032 Harrow, W. Hetrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454.352 Boilers, mechanICal stoker for steam, J. Proctor . .  454,379 Harrow and roller, combined, G. M. West . . . . . . . . . .  454,098 Book, flat opening blank, P. W. Nelson . . . . . . . . . . . . .  454,373 Harrow or cultivator, P. Blaker . . . . . . . . . . . . . . . . . . . . .  454,324: 

�ggt'd��;r?k������!��:.�·.::.·. �����: : :  .. : : :  .. ��·. : : :  �:� 1I:����i:r�J�l&iW: �a��is�t�: : : : : : : : : : : : : : : : : : : : : : : :  454,188 

Boring machines, adjustable stop for, W. P. Kel- Harvester. corn. J. 'Vise . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Boi�gg;ie 'Eiectri'c reslstance'b';x: ' 'Letter' box: " 454,051 }{:� ���k��� ft�r?ghIf: .'�.��.����:::::::::::::.: : : :  Brake. See Car brake. Wagon brake. Heater. See Tire heater. Brush, A. Hltt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454,046 HeatinJ< apparatus, steam, J. F. McElroy . . . . . . . . . .  454,285 
��':,�ytJ. 16�h&i'��Kf.ii.r������. ",or.�,.�: �:.��.I�.: : : �:m Heating, puddlinlt or hoiler furnace, J. James . . . .  454,359 

Burglar alarm, portahle, C. C. Davis . . . . . . . . . . . . . . . .  454,033 :li��r:���::'i:'r co,:pr:�!\��macIiine: i:i:w":Giid� 
454,337 

1���a�r�P§!�
a��serb:in�r�a

H���oc·arbon 'burner: 
4M,331 Hin���S: P: Gib·s·oTl . ........ .. ...... ................ .... .... ........ ........ . :: : : : .' tEt:� 

Vapor burner. Holder. See Card holder. Jar holder. Map or Button, J. N. Gotendorf. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  454,266 chart holder. Sash holder. Canal rack, F. I ... Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . 454,185 Hook. See Check hook. Hat and coat hook. Car brake, J. L. Owen . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  454,224 Snap hook. Whlffietree hook. 
8:� �g�gt���: 8: ��lbickey:·. ·.·.:·.·. ·.: ' . .. .. : ........ .. .. '. '.': : : : :  �::M ��:� ��6lC��p�p:s, ��:ige"Ior' stopping' 'ieakage 454,281 

Car coupling. A. Hackman . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,133 in, J. Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4M,279 Car coup1in�� D. Hirsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,045 Hot air furnace, J. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454,264: Car coupl in�, A. C. McCord . . . . . . . . . . . . . . . . . . . . . . . . . .  454,406 Hot air register, T. G. Wa.nless . . . . . . . . . . . . . . . . . . . . . .  454,096 
g:�,c:i�gl�����i�: �����·entiey : .' .' .' .' : : .' : .' .' .' : : .' : : :  :g::� ru����i:t?o�n :r����tii�e,�j.�o:::JheriBo·n: : :  : : : : : :  �:� Car, electric railway, E. M. Bentley . . . . . . . . . . . . . . . . .  454.020 Indicator. See Electric current indicator. Car door, J<raln, E. A. Hili . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,212 Inhaler, C. A. Simpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454,1(2 Car for underground electric systems, motor, J .  Inkstand, J. A. Macmeikan . . . . . . . . . . . . . . . . . . . . . . . . . .  �54,113 

J. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,178 Insecticide distributer, H. Myers . . . . . . . . . . . . . . . . . . . .  454,117 Car, rai lway, W. C. Whitner . . . . . . . . . . . . . . . . . . . . . . . . .  454,099 Insulated e1ectric conductor, E. D. McCracken . . . .  �,OOO �:�:: ::��tt!:;�t f�� ��jP��ler�: .����:::::� : : : :  �:� �������\�fn��rNsJ.r���i.� �.��. �?�'.�: .�����.�:� : :  �:� Cars, steam heating system for railway. J. F. Jack. See LIfting jack. McElroy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,266 Jar holder. fruit, O. R. Cooke . . . . . . . . . . . . . . . . . . . . • . . .  454,300 

8:�� R�l?J�'r?·�·z�neJT:�:::::::.·:::::::::::::::. : : : : :  �:m jte'}f:�t���i,nfJ: ��:ili�:�.i?�.���: .�: .�' . . �.����.�.� �:m Carding machine, hair, F. J. Mauborgne . . . . . . . . . . . . 454:,175 Knife for turning irregular forms, T. W. Gardiner 4M,041 Carrier. See Cartridge carrier. Knitting machines. needle cylinder for, E. R. Cart. road, M. Halfpenny . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,347 Branson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454,163 Cart, road. L. M. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454,157 ��coec1��:.::e�I,��e�e,Hw����fo�.': : : .' : : : : : : : .' :  .' : : : : : �',l, � g:���id�:e����l�a�: R. Daudeteau . . . . . . . . . . . . . • 454,333 Lacing hooks, machine for setting. W. Halkyard .. 454,114 Cash recorder. W. H. rr�hompson . . . . . . . . . . . . . . . . . . . .  454,089 Lamp. Argand, Atwood & Tobey . . . . . . . . . . . . . . . . . . . .  454,247 Caster, furniture, H. McDonald . . . . . . . . . . . . . . . . . . . . .  454,234 Lamp, hlow, G. E. Moody . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,139 Caster, socket, Crean & Stone . . . . . . . . . . . . . . . . . . . . . . . . 454,257 Lamp controller, incandescent electric, J. J. Fan .. Cattle rack, J. H. Howard . . . . . . .. . . . . . . . . . . . . . . . . . . . . 454,357 nmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454,o."l8 Causttc alkal i, etc .• manufacture of, A. Kayser . . . .  45(,136 Lamp, electric arc, P. Clarke . . . . . . . . . . . . . . . . . . . . . . . . 454,253 Centrifugal machine. T. Long . . . . . . . . . . . . . . . . . . . . . . . . 454.056 Lamp, electric arc, J. E. McAuley . . . . . . . . . . . . . . . . . . . 454,443 Centrifugal separator, H. Stauton . . . . . . . . . . . . . . . . . .  454,403 Lamp, electric arc. S. W. Rushmore . . . . • . . . .  454,294, 454:,295 
8��t�i f::rk�1 dVJ���I�. �������.�'. : � �'. ��.����� ':. : : �:�� t:�� g�t�:�tB���:��i��e.f.tE� B�h��:�?�: : : : : : : :  �:� Chair. See Convertible chair. Hammock chair. Lamps. mast arm for electriC, T. Dillon . . . . . . . . . . . . 454,166 Chair, J. G. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454.,100 Lantern, vehicle, T. B. Jefferey . . . . . . . . . . . . . . . . . . . . .  454,171 Chair and sewing machine top, combined. M. M. Latch, C. Koegel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  454,053 
Che��S£�';,\:W: �;: Kiio�ie8·: ::::::::::.:·::::::.::: : : :  �:� t:l:'t�:£��kt�'i?�a�e?��.�.��.�: : : : : : : : : : : : : : : : : : : : :  �:iW Chuck, drill, J. N. Skinner . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,074 Letter box, W. Shempp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (54,298 
8:�:�!�k��:�fr����i�;i,1J.bgr;e�l����.��.�::: : : :  :t:� Letii�i����:� . . ���. ���������� . �.�������.�,. �'.�: 454,405 Cc'llooCsketS.trsikeienllt ]mIOeCckhdaon�'i.mc'I

Gos'e1". ' Shuman . . . . . . . . . . 454,299 Life guardt T. L. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454,214 
K Lifting laCK, L. Meeker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,441 Clutch, friction. C. Hermann . . . . . . . . . . . . . . . . . . . . . . . .  454:,435 Lifting ack, Sutphen & Bray . . . . . . . . . . . . . . . . . . . . . . . .  454,302 Clutch mechanism, J. A. Dyblie . . . . . . . . . . . . . . . . . . . . .  454,261 Light. See Eleetric head light. Ship's side Clutching and releasing mechanism, E. C. McFar- ltght. land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,141 Liniment\ B. E. Donham . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,331 

8g�����:��t�l'r��3 �lit::X�o����� �. ������: : : : : : :  �� t�k�e���i:f�Jck�' 1iuIfl�':i': " " " " " " " " " "  454,4� 

Cofferdam. ,J. E. Robinson . . . . . . . . . . . . . . . . . . . . . . . • . . . .  454,383 Lock, W. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,077 

bgrra� ��vc�ir �r�t-e���:�: 'j: 'R: ·iiowyer::::::::.: : :  �:� t�g: ����Ji��i��J�t�afei�oia�te��t�g WJ�t� 454,(14 Comb. See Curry comb. . anism, G. F. Hutchins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .(5(,135 Commode. D. H. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4M,128 tgg�,s�����w. r:i::����: .�: ?a�����: : : : : : :  : : : :  �:� Com<f�l�t���tt�.l��� . ���������. ���1�� . •  ���: . �' . .  �: M)4,402 Lumber for veneers, etc., compound, F. Koskul. . .  454,362 ('ondenser. G. H. Simpson . . . . . . . . . . . . . . • . . . . . . . . . •. . .  454,386 �:lp·1 2��6':.\c��rd�·, �dCjU�t'i.'b��·, ·A:'L:Eiiar: : : : : : :  tti',ffi; 8g����\�I:�air�t.iy�r1��:��i.��.'.:. •. ������: : :  �:i+� Mat. See Door mat. Corset, L. Harmon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,167 Matrix making machines, type die for, C. L. Red-
8g[���h��cdi:;;:s�ig�l.!nffig����;.tus; 'seed: it: (54,104 Me:tl�nderer: 0: 'L: Cady: : : '. : '. : ':. : :'.: : : '. :  : : ':.'. : : : : : :  �:[!llj s. Thomas pt nL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454,146 Metal slitting machines9 scrap cutter for. A. P. C
OU�Ib�gcou�n�g�aT�81�b�ffiingf!!°se coupling. Met�l�1·r·oiD.· QUartz ·or · other' 'gangue: iiqiiiti'for 

454,353 

8�:�lrep�: ���liogers·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·. ·.·.·.·.·.·.'.::: : : :  �:m Mil�;P���;�igf�� SB��i'i\�iDg · ·and· · transpoj.iing: 454,116 

Cultivator, W. C. De Graffenried . . . . . . . . . . . . . . . . . . . .  454,036 Gronwald & Oehlmann . . . . . . . . . . . . . . . . . . . . . . . . . .  454,267 Current collecting device, R. M. Hunter . . . . . . . . . . .  454,l37 Mine shafts, electric signal for9 F. W. Bacorn . . . . .  454,018 Curry com b, E. C. Hempel . .  _ . . . . . . . . . . . . . . . . . . . . . . . .  454,269 Miter cramp, D. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,039 
g��t:��ad��:,��8A�W:n����:�� . . . . . . . . . . . . . . . . . . . . . 454,431 �gfo�ris��rEte·C��icB�!;t�:.m . . . . . . . . . . . . . . . . . . . . . . . . 454,W3 

Dental engine, W. W. Williamson . . . . . . . . . . . . . . . • . .  454,242 Necktie fastener, J. Walter . . . . . . . . . . . . . . . . . . . . . . . . . .  454,311 

B������:: ��fca:::tit�i�bb:�:�' :: �o������:.'.'.' ttt:M� ��is·f�ra�����i�: �i�'��� �. :h�rs��1if��:�Hai: 45t,355 

Deslu��� . .  ��.���.���. �.������' . . ����i.���.i��: .�� .�: 454,aGg Nut�O�k, t-.s���·eil ·.·. ·. · . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... .. .. .. .. : .. .. .. : .. .. '. : : :  �:� 
Dies, taps. etc., machine for cuttin�, A. W. Cash . •  454.029 Oil for general painting, J. C. Decker . . . . . . . . . . . . . . .  454,035 Displar rack or case, S. B. Calkins . . . . . . . . . . . . . . .. . . .  454,164 Ore sampling device, D. W. Brunton . . . . . . . . . . . . . . . .  454.120 DistillIng- apparatus, rr\ McGowan . . . . . . . . . . . . . . . . . .  454,061 Ores, gradi}.!g and concentrating, H. Scovell . . . . . . . 454,071 Door check, J. Keene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,300 Overshoe, W. H. ss.rague . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454,143 

Bg6� ��t�:e�I:Il�r�: Laiidon� : : : :  ': . .. : :  .. .. : : : :  : : :  � : :  1t:� �:��tri�: ���:ouJ�tadG& Iy!���.��·:::::::::.: : : : : : : : �:� 
B���:Cli�qgu�ie�: �i��Runk"le: ...... :: .. :::: .. ::: ... : : :  �:� Painter's overshoe, A. S. Olson . . . . . . . . . . . . . . . . . . . . . .  454,375 

Draw bars, manufacture of, J. T. Wilson . . . . . . . . . .  454,101 �:g:� ���r����fei�M�\¢h�el:r�?�.�: : : : : : : : : : : : : : :  �:m imr{' �:::ggJ �::1��' �:g�� ���li:.r�!cm�:��rt:;!�'i.tln�, [h:�IV.:r,:;ng.: 454,316 

���i��1;�;, W'�.'Bln�:����I. ��.�: : : : : :::::: : : :  �:f;U papt,;':'iuiie 'Wiiidiilg macbine: 'ii: c: Sione : : : : ::: : : :  �:m Eltg beater, E. Hadle!l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454,345 Pawl and ratchet mechanismi. J. M. W. Long . . . . . . 4.>4,«0 
�ffsi�a���O�d.;a· �t�����veii: W: Lapwoiiii: : : :  �:� �:� :i\����k c�i�r.l\lr�': . • .  ��.I�.::::::. : : : : : :  ': ::. �:� Elastic washer, C. E. Swan . . . . . . . . . . . . . . . . . . . . . . . . . . . 454,()35 Pen, ruling, H. H. Love . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454:,220 Ele���h��.�a����� . .  f�� . .  t.����i��. ���.f.����: . .  �:.�: (54,313 1  Ph�':,�:�!::',J�nt.I� . . ���: . . ������l�, . .  �:.�: 454.4ll3 Electric conduit, tuhular, E. H. John.on . . • • . . . . • . .  454,275 Pianoforte, G. Caddick . . . . . • • • • • · _ . • • • • • • • • • • • • • • •  454,206 Electric current Indicator. A. B. Herrick . . . • . . • . • •  4M,270 Picker. See Slate picker. 
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4 1 0  $citutifi c �tutri,au� 
Picture hanger. J. F. Coupe . . . . . . . . . . . . . . . . . . . . . . . . . .  454.111 
Pil ing, making tight joints in sheet, J. E. Robin-

Bon . . . . . . . . . . • . . . . . • . . . . . . . • • • • • • • • • • • • • • • • • • • • • • • • • •  454,382 Pin. See Crank pIn. Scarf pin. 
Pipe coupling, G. \Vestinghouse, Jr . . . • . • • . . • . . • . . . .  4M.,129 
Pipes, stop box for water or gas, E. G. Crawford •• 454,398 
Planter, J. A. Hamleland . . . . . . . •  o • • • • • • • • • • • • • • • • •  0 . 454,348 
Planter, rl'. C. Patterson . . . . . . • . . • • • • • • • • • • • • • • • • • . • • •  454,183 

Wrench. J. A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  454,222 Wringer. See Mop wringer. 
Yarn dressing machines, tension device for, T. H. 

Connor . . . . . . . . . . . . . . . . . . . . ' "  . . . . . . . . . . . . . . . . . . . . . . .  454,255 

TRADE MARKS. 
Planter, corn, J . R. Payne . . . . . . . . . . . . .  _ 0 · ·  • • •  · · · . • • . .  454,378 Aerated spring water and ginger ale, L. T. Foss . . . .  1n,731 
�1�����8�Pc'h

d
ec�· �:

e
:�t';chiiieiit "io� . . �orn���: 454.217 Ale and porter. Ind. Coope & Co . . . . . . . . . . . . . . . . . . . . .  IB.718 

Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 454,150 Baking powder, Star :Manufacturing Company . . . . •  19,7:35 
Plow. steam gang, �. L. Darling . . . . . . . . . . . . . . . . . . . .  454.206 Belting, Boston Woven Hose Company . . . . . . . . . . . . .  19,695 
Pocket case. F. C. A very . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.160 Billiard cloth. Peltzer & Son . . . . . . . . . . . . . . . . . . . . ... . . .  IB.733 
Printers) forms, lock-up mechanism for, Horning Boa

A�e�i��� �1i��jj�
e
::�

d
c;�g�n���. ����'7'. ����� 19,734 

Pri ��;I����d:.;: iiiachi·ne"io;."sJiiivinii."Da�oii · &; 454.(J.!7 Boots and shoes. Brennan & White . . . . . . . . . . . . . . . . . .  1n.694 
Pcpta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454,153 ������s

f:�t����?J'. �. AKI���u&et��.�������.�': : : : :  t�:�� prlI;:.!:�i��·�f���t�.tt�t:���?;i!���������.� .���.���: 454,268 Cheese, J. S. )lartin & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,732 
Printing presse8. perforating attachment for, G. f.�go

aki
sn:e��:��1:,z' s1O:�ta.I :efil: '  'j3ronfioii ' s����� 1!1,ti98 

Pri�i;iot��se�: ' j:;erforatinii ' atiacb�eiii "fo;.; 454.231 Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m.7oo 
Slocum & Gamble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4M,2:�2 �g�:�t:. 1it�rci:��1���e\���¥6�yt · Ne�·maii · &  

1
11
,707 

��gg�\���·n
D
Of'�es�?�.tg�;irauii;,; 'Bowring'&; New� 454.272 Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1[1.713 

comb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454,151 Fish. cut and boneless, S. Gorton & Co . . . . . . . . . . . . . .  �!),!2)p 
Protector. See Col lar or cuff protector. iilgri;.:�p�

i&i�Vr����V�lse�o� {a�iiy' use; C: Vi: Kars: !I, ,I S 
�rin:�s,S�!�iv�i-�i li61��' 'and' s'upport' 'for: ' �;: ·s: 454,227 ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1B,711 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4':»,422 Kni!thl�g�Sgo����S. �. l!g:l����, . . .  ����.
r
.�.���� . ��.� 19.719 

���g: �re��c�:gl�;�:·G.·E:NY·e : : : : : : : : : : : : : : : : ·. : : :  m:� Leads and chalk for use in pencils and crayons, J. 
Pumping eng-ine, direct-acting, Mumford & Mefis����rs��ti�o�lgri�g· compouiici 'for' 'usc' upon 10,723 

pun�g��g��k; ·R·. ·t·.·Rog:c;s : : : :  : : : :  : : : : : : : : : : : : : : : : : :  �:�� l\1e(W����' tr��r
r�ifoiis: certain: ·A:C:�ieyer·.·.·.·::: :  l�:+� 

���r
er

s��
a
��%In:.����

n�aR·I��a����(8�·lliy·rack� 454,429 )Ietal polish, J ohnson Brothers . . . . . . . . . . . . . . . . . . . . . .  IH,nO 
F�xh ibition rack. ��:iu��g:yf������apl.sS.Cp�in�������.·.·.·.·:.·.·.·::.·.':: : �. �g,.gi 

Rack attachment for theater or other chairs or 
seats. G. Hermann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.54,351 per!�rtl���p,1,ec�\iti��eDr�:����i.:�. ���. ���.�.���: 19,714 Rai
k':�J. �Fgb:;�.

i
.�
l
.� . �.�� . ��.i���� �.r.�������tJ!i,&J1, 454,301 Pills, Carter Medicine Company . . . . . . . . . . . . . . . . . . . . . .  19.72a 

Railway, electric, F. O. Blackwell . . . . . . . . . . . . . . . . . . .  4.�,023 Remedies for gout and rheumatism, W. Whann . . . . 1!J,717 
Rai lway grip, cable, J. C. H. Stut . . . . . . . . . . . . . . . . . . . . 4.54,2.15 Remedy for epilepsy and other nervous diseases, 
Railway pneumatic H W Wiley 454 318 S. A. Richmond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.722 
Railway'switch, R. Paskel .' . . . . . . . .  : :  : : : : : : :  .' : : : : : : : :  4-.�:2-.KJ Remedy fqr gonorrhooE!r, R. '1'. �elleam . . . . . . . • . • . . . .  lB,702 
Railways, conduit for electric. E. M. Bentley . . . . . .  454,022 Ribbons, q-artner &, Fnedenhelt . . . . . . . . . . . . . . . . .

.
. .  � 10,699 

Rai lways. electric block system for, A. H. R. Glli- _ Shearsl SCls�mrs. and table, pocket, and shaVIng q '"  
ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.:144 flh cu

t ery • •  A·�!-,lofIaan; ·Ii ·&; c . . . . . . . .  · . .  · . .  · . . · . . . . �;I'L� 
Rai1s. mach ine for making point E. H. Johnston . 454,274 k. oes, men s, :J. , . ane o. . . . . . . . .  . . . . . .  . . . . . .  ; .i · 
Recorder. See Cash record�r, Speed recorder. I �IrUP, sodawat?r,� 'V. E. �osshard . . . . . . . . . . . . . . . . .. . .  1.l,!� 
Reel. See Fishing reel. 1 Soap, Pr09ter & (Ta�b!e (,ompany . . . . . . . . . . . . .  19.724. Ip. ,;.� 
Register. See ��are register. Hot air register. ' !  �oap. �amlly, N. K. � alrbar�k & �ompany . . . . . . . . . . . 1.),q.�) 
Regulator. See Feed water regulator. _ 

I Soldermg flu�, BaltImore ChemH:;al Company . . . . .  ; In,lJ93 Reversing gear. C. Hermann . . . . . . . . . . . . . . . . . . . . . . . . .  454.4M Spo�ns" forks, and tableware, sohd and plated. fl-. ( . ,  
Rivetin� machine, )1. Arnold . . . . . . . . . . . . . . . . . . . . . . . .  454.1!lH I �" . Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . 

, 
. . . . . . . . . . . . . . . . . .  1.l,73b 

Rock dnll , l<�. A. Rix . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4i>4,22R Tanmng leat.her, compound for, F .  J�. Atteal}:;' � ., ... Roll ing mills. girder rai l roll for, 'Vood & 'Vat�on 454.24-4 Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U, 42b, 19,�2 '  
Rubber goods production of  waste N. C .  )Utch- T?read, c'?tton, C. G. Hub.ert . . .

.
. . . . . . . . . . . . . . . . . . . . . . Ul. ,OO 

ell . . . . . . .  . ,' . . . . . . . . . . . . . . . . . . . . . . . .  .' . . . . . . . . . . . . . . . .  454,442 TIn plate III sheets, Beaufort 'rIn Plate Comp
1
�{Vt5 

If1 7Hi 
�:�g�,

e
ef��,

i
�a3n�:��n�ag;�;is·ing8·for:'j: 'Rau:m: !�:iM Whisky, J. E. Pepper & Co . . . . . . . . . . . . . . . . . . . . . .  : : • • .  : 19:705 

Safeth" switch. automatic. G. )1. Howe . . . . . . . . . . . . .  454,169 
�:�9ngO�:�h��e��;gJ,r Troeger' i sciinelcier: : : : : : !�:� 
Sawing machine turntable, J. A. Campbell . . . . . . . . .  454,426 Scale for railway cars, hydraulic weighing, C. R. 

Bacbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.249 
Scale, spring weighing, P. Kiltz . . . . . . . . . . . . . . . . .. . . . .  4.54,().j2 
Scalping machine. J. Pye . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,065 
Scarf pin. Z. Rabby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.'>1.:180 
Rcourer. See Grain SCOllrer. 
Screw thread cutting' machine. E. & H. L. Ament. 454,1m 
Seamer, roofinu:, O. P. Talley . . . . . . . . . . . . .. . . . . . . . . . . .  454.303 
Secondary battery. J. S. Sel lon . . . . . . . . . . . . . . . . . . . . . .  454.1R7 Secondary battery._ Tommasi & Theryc . . . . . • • . . . . .  454.091 
Seeding mach ine, H. D. Berry . . . . . . . . . . . . . . . . . . . . . . .  454,4IR 
�:�����o�

ac
����ebrf�r�2��:t·8�p�r��ci-:

e
i�

t
ai sej;ti,; 454,15'3 rator. Sewing carpets. apparatus for, F'. Ames . . . . . . . . . . . .  454,404 

Sewing machine binding attachment, H. H. Bar-
nard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  4M,250 

Sewing machine feeding mechanism, C. )1. Hine, 
454.(J.!3. 454.044 

Shaking screen support, \V. D. Gray . . . . .  .454,130 to 454.132 
Shelving, J. L. Daniel� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4JJ4,2;'j9 
Shelving. portable. P. Rink . . . . . . . . . . . . . . . . . . . . . . . . . .  454.21)3 
Shingles or other flat articles, d3vice for coloring-, 

Horton & Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.356 
Shlp's side light. T. Andreasen . . . . . . . . . . . . . . . . . . . . . .  454.m8 
Shoe. J. W. Packard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.376 
Shot canister. J. H. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.124 
Shutter worker. A. l\1erz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,371 Sieve and mixer. combined. A. M. Binau . . . . . . . . • . .  4.14,828 
Sign, price card, etc., C. H. Buxton . . . . . . . . . . . . ... . . .  454,424 Signal indicating apparatus, J. O. Ziegler . . . . . . . . . .  454,245 
Skate. J. D. Freese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  454.040 
��
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;� E��\�

r
w��:b�������: : : : : : .' : : : : : : : ::::::: : :  ��bt� 

Snow plow flanger. E. P. Caldwell . . . . . . . . . . . . . . . . . . .  4.54.109 Soda alum, making. F. 1\1. Spence et ai . • • • • • • • • • • • • .  454,189 
Sodium aluminate. making. A. Kayser . . . . . . . . . . . . . .  454,1:17 
Sole beating-out machine, Cutcheon & Johnson . . 454,2.1S 
Speaking tube, H. A. Cutmore . . . . . . . . . . . . . . . . . . . . . .  454,3!19 Speed recorder and register. F.. Verstraete . . . . . . . .  454,391 
Spinnlng and twisting machines., spindle support 

for. T. Mayor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.282 Spring. See Door spring. 
Sprinkler. See Lawn sprink1er. 
Stamps. approval sbeet for. R. �'. Albrecht . . . . . . . .  454.416 
Steam engine, O. �'ackman . . . . . . . . . . . . . . . . . . . . . . . . . .  454,086 
Steam generator, J. I. 'l'hornycroft . . . . . . . . . . . . . . . . . .. 4f>4,890 Steamboat smokestack. J. B. BrolaRki . . . . . . . . . . . . . .  454,326 Stitching and barring machine. buttonhole, J. H. 

Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.007. 4.54.068 Stone. artificial, G. E. Hagerman . . . . . . . . . . . . . . . . .. . .  4;)4,346 
Stove pol ish, Sargent & Gallup . . . . . . . . . . . . . . . . . . . . . .  454,296 Street sweeper, ,V. H. Sterling . . . . . . . . . . . . . . . . . . . . . .  454-,144 
Striking machine, coin-controlled, H. Cooper . . . . . .  454,256 
����gr�:r

t
.r
a
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rs�r:ic��6s�:�.npporter 
.. . . .

. . . . . . . .  454,llfl 
Surgical foot supporter. A. G. Gefvert . . . . . . . . . . . . . .  454,342 
Suspensory bandage, rr. W. Heinemann . . . . . . . . . . . . 454.168 Switch . See Electric switch. Electric locked 

switch. Rai lway switch. Safety switch. 
Tag and parcel tier. \V. H. Anderson . . . . . . . . . . . . . .  4,'')4,105 
Tank. See Gas and oil tank. 're(egraphic apparatus. electric, SQ V. Essick . . . . . .  454,338 
Thill coupling. A. Burger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.32B 
Thil l coupling. D. E. Russell . . . . . . . . . . . . . . . . . . . . . . . . .  454.118 
Thi l l  coupling. C. '[·ahash . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.231; 

r.���s��e�:��1�. �a�io��;r.���.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·. ·.·:: : :  �:� �'hrashing mach ines, grain pan for, F. F. Landis . .  454,365 
Tire heater. ;II. H. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.205 Tire rubber, J. A. r.J'urner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,092 
�:����������i:!g.
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�ggh)���t����!1�T: �.rSC��i���: .' .' : : : .' :.' '' .' : : : :  .' : : : : :  ��:� 
Toy, }1. Cohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,254 Toy. C. A. Mable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.369 
'rraction roads, rail and road bed for, J. J. Miller .. 454.179 trransformer, E. 'l'homson . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,090 
'l'raps. method of and apparatus for making lead 

pipe S. W. W. Rosenfield . . . . . . . . . . . . . . . . . . . . . . . .  454.186 
trrimmer. See Hedge trimmer. 
'Triturating straw, etc., for cattle, apparatus for, 

L. Vigreux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,094 
Trousers. M. Falk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.208 
;±:��:.·KI�rR�·J1��t����:::::: :: : : : : : : :: : : : : : : :::::: : : :  �:l; 
Tube. See Speaking tube. 
��g:��rtfJ���g-���,ec.sg������: .�: .�: .?]���: : : :  �:� 
Typewriting machines, type holding device for, 

DESIGNS. 

Bottle. W. B. Lillard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.833 
Bottle. druggi,t·s show. F. lII. Underhill . . . . . . . . . . . .  20.8:�; Lace pin. W. C. Finck . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  20.8:17 
Pacllock. J. S. Peacock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.R34 Photograph mount. G. F. E. Pearsall . . . . . . . . . . . . . . . . 20.H40 
�Hgn, Z. Marx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . 20,8:ID 
!Spoon. etc . •  J. H. & W. H. Bullara . . . . . . . . . . . . . . . . . . .  20,841 Spoon, etc . •  G. L. ('rowell, Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  20,R42 
Spoon, etc .• A. F. Jackson . . . . . . . . . . . . . . . . . . . . . .  20,835, 20,&).S 
Spoon, etc . •  F. Schwatka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2O,R:12 
Spoon, fork, etc .• H. G. Pelrsons . . . . . . . . . . . . . . . . . . . . . 20,H4:1 
Stove, open front, L. Kahn . . . . . . . . . . . . . . . . . . . . . . . . . . .  2O$U 

A pI'j n t e d  c�opy of the specification and drawing of 
rB��r3t�htt��n i���, �frt
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25 cents. In ordering please state the name and number 
of the patent c1esired, and remit to l\1unn & Co., &il 
Broadway, New York. 

e a n allian pat e n t!ii may now be obtained by the in
ventors for any of the inventioIls named in the fore
going list. provided they are simple. at a cost of $40 each. 
If complicated the cost will be a l i ttle more. ];�or full 
instructions artorcss )lunn & Co., R61 Broadway, New York. Other foreign patents may also be obtained. 

I ll�jde Page, each j n �crtjon .. ..  75 cents a line 
Rnck I'age, ("neb hl�CI· t i o ll - .. .. ..  $1.00 a line 

'rhe above are charges per agate line-about eig-ht 
words per line. 'l'his notice shows the width of the line, 
and is set in agate type. J1Jngravings may head adver..;. tisements at the Bame rate per agate line. by measure
ment, as the letter press. Advertisements must be received at PublicatIOn Office as early as 'rhursday 
morning to appear in the following week's issue. 

U SE ADAMANT WALL PLASTER 
It is li a r d .  U e n ll e. a n d  A d. 

besi"·e.  Does not Otfck or crack .. , It i5 impervious to wind. water, , and d iseu8e germs. It. dr ies in a hours. It <'an be applied in kind of weather. It is in gen. use. Licenses granted for the ;:Iill LXlTlg.USlllg, and seil ing. 
Address A D A M A N T  M FG .  CO. a09 E. ( � e l l csee !St • • 

�Yrncul!le. N. Y. 

ICE-HO USE AND COLD ROmL -BY R 
G. Hatfield. \Vith directions for construction. Four engravings. Contained in SCIEXTIFIC AMF.HIOAN SUP� 
PLJ<;MEl'\T. �O. Price 10 cents. To be had, at this otlice 
and of all newsdealers. 

" Improvement the order of the age." ELECTRICAL ! THE SMITH PREMIER TYPEWRITER Agents wanted for Fine Electrical Supplies of every 

Important Impr()Vpnlen t� .  
A I I  the E��eIl tial J1'eatnres greatly perfected. The Most Durable i l l  A lh.mment. l'�:I � ie�t H .unn i I lg' and )Iost Silent. 

All type cleanetl i l l  10 ,:.;ecl J I lds wit huut  soiling the hands. 
The Smith Premier Typewriter Co . ,  Syracuse, N. V., U.  S.  A. 

t\cnd for Catalogue. 

SPECIAL  NOTICE  I 'rwo handsome photo-engraved display sheets 
entitled, 
.. Recent Improvements in Air Compressors," " Recent Improvemcnts in H.ock Drills." 
mailed free to any one who will cut out this 
advertisement and mail it to us with his name 
and address. I�GBHSOI,L-SEHGEANT DR1LL Co. 

NO. 10 Park Place. New York. U. S.A. 

VALUA BLE 
paper by Eo  Delamare- Pebouttevf1 le . touchine- upon the 
hi�t ( ) ry of ga� mot ors in gyneral. and descri bing in detail the . . Simplex , .  engine inventect by tbe an thor and 
)1r ,\ 1  alalHlin. \Vith 2 8  figures. Contained in SCI VNTIF lC 
Al\f I�RICAN :'TTP PLEMEXT. Nos. " 1 .')  and 7 1 f; .  Price 1 0  
cents each. To  be had a t  this office and trom all news-
dealers. � Ch Do it yourself. Cir

- �  eap cular press $ti. Size 

, p · te for smal l newspa_ per. $44. Everyrln Ina-thing easy. printed 
_ ri l les. :-,end two stamps for Catalogue to 

fat:Lury. li. �L� EY & CO., IUeriden, C O Il I l .  

THE DAIMLER MOTOR 
T H E  H A L U I, E It  llIOTOR C O. 

is preparcd to furnish 1 . �, and 4 IIorse Po,ver 

GA S o r  PETROI,EUlU M O T O R S  

for a n  Industrial Purposes. .1'nlly illustratal catalOGue 

awl Jjrier list fJn application. Motors in operation at 
\Yorks, Stein way, 1 .ong 181an<1 City. 
Office. 1 1 1  };aMt 1 ,.lth Street. N e w  y o  .. l. City. 

DRY Am REFlUGERATING MACHINE. 
Descrivtion of Hall's improved horizontal dry air refrig. 
erator, designed to deliver :tbout 10.0UO cubic feet of 
cold air per bour, when running at a speed of lUO revolu
tions per minute, and capable of reducing the tempera ... 
����i��K)�I��o:ned ��(irt�O�eI�;;:�Jo�e�(�

. 
t�i��p��:t�:tU�� 

diagrams illustrative of its performance. Contained in Hcn:NTIFJ(' AMERICAX R l " P P LE)l E );, T .  No. 2��. Price 
I II cent.. fo he had a> this ollice and from all news
dealers. 

B A R N ES' New Friction Disk Drill. 
FO R L I G HT W O R K. 

Has th.S8 Great A dvantage.: 
The speed can be instantly changed from 0 to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal sa.fety. the smallest or largest drills within its range-a. won· 
dt'rfu l economy in time and great saving in drill 
breakage. Send for catalogue. 

W. F. & J NO. BARNES CO • •  
19\19 Ruby St . .  Rockford. Ill. 

PH O T O G R A PH Y ! 
Our I,lltest Novelties for the Amateur are 

U. NA C K  C A llI ERA ". 
llL\ !'; ( : 0 1'  (J A � "; Il A ". 'l' IUAD CAllIEIL\ S. 

Watel·blll'Y f)ct.eeth'e ()Il Jllerll�. I t·vin"" Vie\v ( ' alll el'a� , a n d  
1l n�azille (;U IIWI'UloJ for Fil lII � .  

THE SCOVI LL & A D A M S  CO ' I  
423 B rQulne St l'cd, Nc,v Yol'lc. -------------�-----------

��r;rgijg�eJ::W J'1:;�u���a£g1�� f�rice list on re-
NOVELTY ELEC,['RIC CO .• 54 North 4th St •• Phila .. Pa. IIWOf"lDEN T'AI.IKS FOR R ,, ' L R O A D S 

� .1'\.11 �E P.  wo� 
LA.�A"E'R TA N K  • M I L.LS , FARMS &c  
PLANS &:.�SPECiALTY. S co""PLE�CK o r  

SPECIF I CATIONS F URNISHED fY� LUMBER 
'OR F O UNDATIONS &TOWERS W.E.CALDWELL&C� 

N' 2 1 7  E M A I N  ST. L OU I SV I L L E  Ky 

UNIO N llIAN UFAC'l' U IU N G  & P),ATING CO. 
230-233-240 Carroll Ave .. Chicru:o. Manufacturers of 

M ETAL SPEC I A LTIES FOR I NVENTORS. 
ALI, KI�])S OF PI...ATING. 

Estimates furnished. Correspondence invited. 

LIGHTNING WELL -SINKING MACH INERY  MANUFACTURERS. 
Hyrdaulic, Jetting, Revolv ing, Arteeian, 

Diamond Prospecting Tools, Enginefl. Boilers, 
\Vind Mills, Pumps. En('Y C]OI)('dln,  1 .000 

eD,I;ravings, Earth's Strata, Deteruli· 
. 

quality water; mailed,25c. 
mericnn \V ell Worb, 

Aurora, III. [ 11 II 13 S. Canal St., l:hicago, Ill • 

l 
SUPPLE-

OIL WELL SUPPLY CO. 
9 1  & 9Z WA'.I'ER STREET, 

Pl ltI.bu r g h .  l'n., 
M anutacturers of everything needed for 
��T_ SZ� N �ELLI!!iJ 

ei t her Gas, Oi l ,  'Vater, or Mineral 
Tests. Boilers. Engines, Pipe, 
Cordage, Dri l l ing Tools. etc. II lustratect ca� a lOgUe, price 

lists and discount sheets 
on request. 

ARTESIAN 
Wells) Oil and Gas ",Tells. drilled �l3���:�� �:�fs��;:������� 
��;t�f��J' c���l;����:.q�

i
��� able HOrtlB Power and Mounted Steam Drilling' Machines for 100 to 600 ft. Send 6 ccnts for illustrated 

catalogue. l)i e l'ce A I "ll' M i o. n  
a n d  OU We ll S u pp l y  Co" 

80 Beaver Street. New York. 

Useful Books! 
Manufact urers. AgrIculturists. Chemi8t�. J1�n�dneers. Me

chanics. Builders. men of le isure. and profeRsionaI 
men. of all classes. need good books in the line ot 
their respective Cal l ings. Our post office department 
permits the transmission of books through the mail! 
at very smal l  cost. A comprehensive catalo,llue of 
useful books by different authors. on more than fi fty 
different subjects. has recently been published for 
free circulat ion at the office of this paper. Subject.s 
classitled with names of author. Persons desiring 
a copy, have only to ask for it. and it will be mailed to them. Address, 
M U N N  &; ell .• :1 61 IJrondwny, New Yorl., 

Atki nson " Cycle " Gas Eng ine  
l;�es l c !Oi !Oi  gn� I)e !"  ll . I:J. than 

a n y oth er. Has a 1mrkill(/ stroke at c1'cry Tf' l 'nlu_ 
h.,o n  of the crank. 'l'he sf ('ml. 
icst, most fCOI/OInieal, and 
en.'iil'�t to sta J't of any gas 
engine made. 
li e u !'}' 'Varden, Manuf'r. 
1824 Allep;:,eny Av •• Phila .• Pa. 

OUR "ELECTRIC PLANT" 
$5 PRICE, $5.00. 

Consists of an Electric Motor, Electric Battery. an cl Fami ly Medical A p p a r a t u ::.. Entirely New. A child can handle it, w i t  h perfect safety. An l';lectrital E d u cator. and the 1110St Hcientitie i l l vention of the a�e. Send for circulars. 
The Nowotny Eleotrio Co. 

32 l�a�t Stli Street. 
CinCinnati, Ohio. 

�:w EUREKA INCUBATOR Hun for 3 weeks and not vary 2 degre2s. New reguJator. 
Catalogue 5 cents. J. L. Campbell, \Vest Elizabeth, Pa. 

. Barre l ,  Keg, Hogshead 
'I!/ AND 

jj STAVE MA c m :-i E Ity. 
Over 50 varieties manu-

GY MNAS'l'IC S  FOR GIRLS. -AN IN- factured by 
teresting aeeonnt of the course of iU!:it,rnct.ion !liven E .  &. B .  H o l mes,  I at the Berkeley Athletic Cluo for Lad ie�v 'Nah lR il lus- Truss Hoop Driving. B U FFA 1.0, 

N . Y. 
I if���:)�(�o,���I�e(�i:·i(��C\�Xi��i!: Afr,���('t�ci.;;�r�ll�li; ALSO A FULl, LI N E  OF \VOOD WORKING MACHINERY. 
I offiee and fr(JIIl all newsdeal ers. C. L. Hibbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.271 Umbrella attachment, H. Blassberg . . . . . . . . . . . . . • . .  454.395 

Valve gear. A. �1. Sykes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.411 
Valve. governor, F. N. Burt . . . . . . . . . . . . . . . . . . . . . . . . . .  454,423 
Valve mechanism for hydraulic elevators, A. 

r�NI ��
e
c8�r�i:;�,n';,

k
�"d D�::;�l!7�:: --"-C"-'-A' '---R-- FIE-'L- D';; 2 n d � MAC H I N  E RY � � Outfits. L({t1lf� on f1··ill l .  Cata- � IUllues mailed on application. . . N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N. Y. 

Sundh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.410 
Vapor burner. W. A. Schaner . . . . . . . . . . . . . . . . . . . . ... . 454,119 
VelOCipede. R. Schweers . . . . . . . . . . . . . , . . . . . . . . . . . . . . .  45·!,070 Veloci pede saddle, T. B. Jeffery . . . . . . . . . . . . . . . . . . . . .  454,172 
Vending apparatus, W. Cahoon, Jr . . . . . . . . . . . ... . . . . 454,425 
Vending machine, F'. W. Si lkman . . . . . . . . . . . . . . . . . . .  454,407 
Vending machine. newspaper. Starr & Hollings-

worth . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  454,301 Ventilating railway and other carriages, appara-
tus for, J. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,392 Ventilator. P. Abrahamson . . . . . . . . . . . . . . . . . . . . . .. . . . .  ,..�,19r; 

Veterinary file. F. K . Hesse . . . . . . . . . . . . . . . . . .  _ . . .  4-.54.436 
\Vagon brake, N. E. Thompson . . . . . . . . . . . . . . . . . . . . .  ' J54,'3[9 Wa�ber. See Elastic washer. 
Washer. A.  F. W. Partz . . . . . . . . . . . . . . . . .  . . . . . . . .  .. 454.28B 
�:����� ��g?��:�.'�.(�u�r::.t.�i.�: : : : : : : : : : :::: : :  1�:� 
Washing m::-.chine. :\1. Van Auken . . . . . . . . . . . . . . . . . .  454,309 Watch cases, etc., machine for ornamenting, C. 

F. Morri l l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.283 
Watch. repeating, E. Perrin . . . . . . . . . . . . . . . . . . . . . . . . .  454.291 Water tube bOiler, J. B. Johnston . . . . . . . . . . . . . . . . . .  454,215 
Weather strip for car doors. J. 'V. Brown . . . . . . . . . .  4.54.421 
Weigh ing beam, H. G. Beuckmann . . . . . . . . . . . . . . . . .  454,394 
Well sinking tool. J. D. t-ltephenson . . . . . . . . . . . . . . . .  454.OS2 Wells, means for and method of blowing off 

fluids from oil or gas. J. Heed . . . . . . . . . . . . . . . . . . .  454.432 
��ralefr;,�h:��t ·E·:W"ai;,�illan· .

. : ...... ::. : .. .. .. : : �: : :  �:�t� 
Whiting. composition of matter for, G. A. Cassel-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.152 
�i���ni: 'k�tn���: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:l� 
���������'iLLo�e�: .�:!;.:����::::::::::::::: : : : : :  :zt:�t� 
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�' . . . .  AT E N  T'S , PATENT BELT HOOKS, Best Boiler Feeders -known I .. •. • 

'Va o. TAIJCOTT. Providence, R. I. ��
r i!�fli:f ����V���e�'ii)�i��� :':.,�;;;:.'-,' .... .:MESSRS. :\lPN� & GO. in ?t;m!1�ction Doubl e  sure. � ::-I" lId ,tul' Pricl' L /.';t .  WIth the pubh�atlOn of tile. SC!hl'TIFIC INV II�NTION8 WOltKED OUT D ' d .Jet 'I'h .. ( ; u  .. fi f� l d  I nj ('(' t ol' ( 1 o . ,  rt:lfs. AMEHICAl', contInue t;o �x:aIllIne }mprove-

Models made. Perfect safety to in�en[g:!I��:n�nd. Injector. P. O. Box tiU, 'V Al)HWOHTH, OHIO. �1��nI\iv����lo��. act as SolICitors of Patcnts 

t��f���r:�fi(��
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r
d I NY E N T I O N S PRACTICALLY D f VEl  oprD In this line of business they have had fll l 't .lf-ji l'f Wil l'S' 

press work. �afety Corl�truction Co . •  143& 145 Elm �t. .  K. Y " I _I r ,  f,f'J)(Til'n('," . and now have 1f l1C(l H I.! 'n/ 
.
. �·I/(·iI.i t it',-: for the 

-----.----------- , nr,a\Vin�s, Patt,ern )l.aking, �Jxperime�tal ano ,Fine Ma- ! ����:6���6� �� �a��n�a���;:lr,g:'i;lr;���ri��;°tlJ�e aU�il�� 
B R EAKER 

i. Cp-lll�_ '�ork (?f a l l  knHIs. r :\lI�LIK�,� & n A)IOUR. Hta.tes, Canada, and Foreign COllntrie�. MeSSI'8. Munn 1:.>1-1;);) Cedar Street, Ileal' " est Street, �ew York. & Co. also attend to tlie preparation of Caveats, Copy-Capacity up to 200 tons per hour. R����t!06n ����rni��:I�ts �{
i
p���iltt

s
�lb��rr��,ssal:t� lIas produced more ballast, road trusted to them is done with special care and prompt-metal ,  and broken more ore than ness, on verv reasonable terms. all other Breaken� combined.. A pamphlet sent free of charge, on applicatiolI, con-

M
:��;����.Of High Grade Mining 

��i�itttt;:n m���tig�i��oa�c���l��tej�!b�y�� gg:y;Vg�t�: Send for Catalogues. [' 
���}��:ne���
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H��t� gl�ft'g�ge;�l�n�� 5�t JO��: I��t�� S�.��i���O l'�e

e
n
!f��;�nd. free of clwrrye. a SynopsIS of Foreign r 215 Franklin St., Boston, Mass. tent Laws, showing the cost and method of secur ---------------------- Patents in an the prinCipal countries of the world. 

C U S H M A N  C H U e K S I III U N N  &. C O . ,  80lici tOl's of Patents, 
Oomplete line f o r  all �lse8 shown in new 3 6 1  Broadwny. N e w  Yo>'; 

i l lustrated catalogue. free to all. BRANCH OFFICES.-No. 02'2 a"d �24 r Street. Pd CU!!ihUH.:ll Vhuck CO., Hnrt:-Ol·tl, C(;nn .  ciftc Building, near 7th Street, Washingto:1, D .  C. 

© 1891 SCIENTIFIC AMERICAN, INC.
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Air ship. Pennington . . . . . . . . . . . 150 
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Edition. 'rhoroughly Revised. 2n engravings. 5ltO pages. 
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and all Detail s of ImpDrtance con nected with an Intel
ligent and Profitab le Prosecution of the Art. with 
Special Reference to the Hest American Practice. By 
Charles Thoma� Davis. I l lustrated by :-302 Engravings 
and 12 Samples or Dyed Leathers. 824 pageR. Hvo. 
Prlce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 0.00 

'I'be IUan ufactn re of Pnpf"r.-Reing a description 
of the various Processes for the Fabrication, Coloring. 
and Finishing of every kind of I 'aper. including the 
Different Raw Materials and the Methods for Deter
mining their VR.lw's. the Tools, Machines, and Practical 
Detai ls. By Charles 'l'homas DavIs. Illustrated by ISO 
engraVings. 60B pages. 8vo. Price . . . . . . . . . . . . . . . . $6.00 
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Ventilating and Drying 

F A N S . 
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Blades. Self.O il ing Bearings. 
24-PRR'e (�atalo�ue free. 

A lso Rubber Pl ess Rol ls  for Wool 
and Yarn 'Vashing and 

Oyeing Machines. 
G EO. P. CLA RR, llIanuf. 
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supply how to clean the engine, how to clean the supply 
pipe. how to gauge tbe pump, etc. With 12 1 llusCrations. 
Contained tn SCI!<.XTIF IC AMERICAN SUPPLE)[ENT, No. 
' 4 7 .  Price 10 cents. To he had at this "mce and 
from all newgdeHler�. 

The Best Mechanical Help /in inventor, investigator or experimentel 
can have is a great machine shop, whose 
business is (first) to do regular work, and 
(second ) to help develop ideas. We have 
that shop, and have put what we have to 
!!3-Y in a primer-will send it. 
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. ' . Electroplating Dynalllo 
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plating. Gives a current of 10 
volts. Runs 5 �allolls of solution. 
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'�::��i�i\rg��f

g
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t ions. A paper of great intere,'"t to every printer. By 
Thomas Bolas, �·.C.S •• F.I.C. SCIENTI FIC A MEItlCAN 
SUPPLEMENTS, ' 7 3  and 7 7 4 .  10 cents each. 

$citutifi c �tutri cnu. 

Vu l can ized R u b ber  Fabrics 
For 11leehnl l icnl I'nt'poses. 

Rubber Belting and Hose. 
SOLID V U LCANITE E M ERY W H E E LS. 

RUBBER CUSHION BICYCLE TIRES npp��!!:� ':Jl:���n". 
T H E  N E W  M O D E L " H A L L." 
PERFECT rl'YPEWRITER, 

B EST MANIFOLDER. 
iT TI'rms to A gents Librral. 

PORTABLE, INEXPENSIVE. 
WHITES ALL LANGUAGES. Send for ( '({ ta1o(Ju(' mul . Sill)ci IlH'llS of lro )'k. 

Address N. TYPE WRITER CO. 
611 \Vashington St . •  Boston, Mass. 

The moAt So�ce".rul LubrIcator for Loose Pulleys in u�e. VAN D U Z E N ' S  PAT E N T  O S E  P U LLEY O I L E R  
Highly recommended h.v those w h o  h ave 
used them for the p:;,st four years. Prices 
very reasonable. Everv u ser of mach i n ·  

e r y  s h o u l d  h a v e  our "
·
Catalogue :rio. 56, "  

s e n t  fre!'. Mention this paper. 
TAN D l'ZES k TIFT, Clntinnatl, Ohio. 

TYP E FOR TYP EWRITERS StencIls. Steel Stamps. Rubber and Metal Type ""heels. Dies. etc. rU o.I t · 1  an d  F.xp'"}'imell ta l  WOl'k Sma l l  Mach inery, Novelties. etc., man. u factured by speCial contract. 
N ew Vork Stenc i l Wks.1 100 N assau St., N .V 

----------------I KOC H · S  DlSCOVE RI ES.-A FULL A C ·  
caunt of Ur. KO('h's remedy for tubercu l osis , t h e  method 
of using it. ete. 'Vith !l I l lustrations. Contallled in 
�CII;; :-; 'l' I FH'  A M �;R1UA '" S U PPLEMENT. l"o .  ' � '.! .  Price 
10 cents . 1'0 be had at this office and from aU news .. 

I dealers. 

WELL DRILLING MACHINERY 
MANUFACTURED BY 

W I L L I A M S  BROTHERS, 
I T H A C A ,  N .  V . ,  

Mounted and on Sills, for 

deep or shallow wells, 

with steam or horse 

Brothers 

Experimental Science 
B Y  Geo. In .  Hopkins. 

i n t e re s t i n g  Experi
ments in Every B ranch 
of Physics. Descriptions 
of Simple and Efficient 
�hrc�a!!!�y b� 1r

c
a�e �{ 

Home. Among Subjects 
treat ed are Electricity in 
all it� Branches, Mag-net
igm. Heat. lAght. Photo
graphy. Microscopy. Op
t i cal I l lmnons. Mechan
i cs. etc. A world of Valu
a b I e In formation. A 
Source of R a t i o n a l  
A ml!�ement. A superb 
wurk for Young and Old. 

ll\ustrated Circular and Table of Contents sent free. 
740 PAGES. 680 ILLCSTRATIONS. 

PRICE, by mnil, p08tpaid, - - - $4.00. 
M U N N  & CO., Publisher8, 

OIDee of THII SCIENTIFIC AMERICAN. 
361 Broadway, New York. 

" STAN D A R D " E M��lE L D R E S S E R  for . and Sharpening Emery Wheels. 

with eXira cutter, .�.OO. Single without handle, 4f1 cents each. 
Cutters supplied to tit (0111 make of handle. If you do not wish to buy complete tool, send 40c. with name of the make of handle you have, and we will send cutter to -------------------------------------------�- fit. ,,�� kalilll'i"DtiTa(�

s
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t
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STEEL Endorsed by the best Engioeers. 

TUBE CLEAVER C H A L M E RS - SP E N C E  CO. .I.� OIDce, 5� Liberty St., New York. 

S:��!'!�un!t BICYCLE 
�CI1t1 t·o .. p .. lcell to A. W. GUMP& CO.,Dayton,a. 

New Bicycles at reduced 
prlces, and 400 secoIid-hand 
ones. DitliCfI,lt Repairin.q. 

Bicycles, Guns and Type 
Boys' or Girls'", '"24'-.I;'·u"'. �S'"'�'!'fe"'t�. �ft�e��b�:ti��, Sx���oU: 
Boys' 25-inch Safety, with rubber tires - - 1 7.50. 
Gents' aO"inch Safety. balls to b'e's and pedals, 55.00. 

G E N E R A L �"Q EX P E R I M ENTA L  MACH INE WOR K . BEST FAC I L IT I E S  I N  C H I CA G O  NATIONAL MACH INE WORKS, 35 S� CANAL S!  CHICAGO I L L. 
-FOR-

FR E E  SITES TO S U B STANTIAL 
MAN U FACTU R I NG  ENTERPR ISES 

in the rapidly growing towns of Virginia and West Vir
g-inia, pOR�essing- CH.l!:AP IRON. CHEAP LUMBER, CHEAP 
FUEL. and RAILROAD FACILITIII:S. address J. H. DIN· 
GEE. 330 \Valnut Street, Philadelphia. Pa., President 
and General Manaller of numerous Land Companies 
sitUated along the lines of the Norfolk & Western 
Railroad. 

A I R  B R U S H  H i l! n e s t  
gold medal 

award by Frankl in Institute 
a l egitimate Art 1'001. Invalu
able to crayon and water color por-
U�

i
�, a:f!�t: fi�!t

d
l����t��

e
�ire���

es 
AIR BRUSH MFG. CO., 61 Nassau St., Rockford, Ill. 

PNEUMATIC BELL OUTFIT 

GDSOLIJE EJGIJES 
S M A L L, B U T  H UST L E RS. 

A 6 x 7 inch Engine, weight 800 Ibs., 
runs 100 feet of shafting and ma

chinery for twenty machinists on 6 
of gasoline, costin g  only 

cents per day. Write for par· 
ars. Mention this paper. 

DllZen Gas & Gasoline En[ine Co 
C I N C I N NATI  O H I O .  

TH E  P E N N A .  DIAM O N D  D R I LL & MFG.  CO .  
B I RDSBORO. PA., Builders of High Clas. 
Steam Engines. Diamond Drilling nnd General 
Machinery. Flour MlIl Rolls Ground and Grooved. 

ANEW CATALOC UE 
VALUABLOE PAPE R S  

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent fret of charge to any address. lUUNN &: CO., 361 Brolldway. New York. �ARGAINS Nlrw BIOYOLES Easy Payments, 
� ,  .. with no extra charge. m:rrlPrlee lonrs 1 '00 Crescent Safety, ballbear'gs$OO $70 

Mercury Diamond Safety, all steel .. $100 $75 
Springfield Roadster. headers imposs " $120 $70 
'00 Amer. Champion, highest grade, .. $100 $60 
Othersas cheap.al1 makes new or9cI hd, lowest prices 
Cata free. Rouse, Hazard &Co., 16 G St., Peoria, 1 1 1 .  

CEiAN5'Y)H�.lf!ll�i�!l�J6'!KJhR!JJi� NEW 
ELECTRICIANS. Try one. Postpaid for ;;0 cents. 
A UGUSTA MACHINE WKS., Augusta, Me. 

" r7����� PcERFORATED �ETALS1'M I NING SCREENS. 
'''. � . .  ','· 1  -� " � OALAN' O R E  S EPMATORS,  REVOLVI NG ANO SHAKING SCREENS 

.�.: :.- :,j;, {> :) IGS  &STAMP BATTERIES roGAlI ""s oF MILLl N G � MININC MA(H I NERy�"'OTH"'" � � ' ·��t� �HARRINGTON & KING PERFO RATING € ,CH ICAGO. 

©-: A LANSON CARY � � 
ANUFACTURER OF SPR I N GS � '  IA F'LAT srE:E:L. OF EVERYDESCRIPTION 
2 4 Q  8t 2 4 2  W. 2 9� Sf. N EW-YORK _ 

RJ!Elt!ST��N��! 
IN THE WORLD. 

�Speed, Comfort and Safety. 
, AGENTS WANTED. 
Large Il lustrated Catalogue sent Free to any Address, 

THE EAGLE BICYCLE MFG. CO., 
CONN. 

T H E  P H O N OGRAPH.-A DET A ILE D 
description of th p new and improved form of the pho
nr)graph jU:;lt brougbt out. by EdisoD. With R pngrav
ing8 . Containeu in SCI tr. ." TJFIO AMI!:RIC !, N  SUPI'LE
M F:NT, :Ko, f;:I"l .  Price 10 Cpnts. 'I'o b(� tlad at. t h is  
office and fr()ru : 1 1 1  newsdea:ers. 

---_- "'-'-;n-- .... �� 

T� S cientif ic A merican 
PUBLICATIONS FOR 1 8 9 1 .  

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

RATES BY  MAIL. 
The Scientific American (weekly). one year $3.00 
'The Scientific American Supplement (weeklY)t one 

year, - 5.00 
l.'be ScientifiC American. Spanish Edition (month-

ly). one year, - 3.00 
'jibe SCIentifiC American Architects and Builders 

Edition (monthly), one year. - - ... 2.50 
CO�!BDIED RATES. 

The SCientific American and C::;!)lement, - '7.00 
The Scienttfic American and Architects and Bnl1d-

era Edition, - _ 5.cY' 
The SCientific American, Snpplement, and Archi-

tects and Butlders Edition, 1:I.lA.t 
Propm'tionate Rates jor Six Months. 

'I'hl. includes postage. which we pay. Remit by postal 
or express money order, or draft to order 01 

lU U N N  & CO • •  361 Broadway. N ew Yor .... 

© 1891 SCIENTIFIC AMERICAN, INC.



I n§ide Page, each i n sel'tion _ _  '7a cents a line 
Back Page, each insertion - - - - $ 1 . 00 a line 

The above are charges per agate line - about eight 
words per line. rI'his notice showB the width of the line, 
and is set in agate type. Engravings may head adver
tisements at the same rate per agate line. by measure
ment, as the letter press. Advertisements must be !ri6i:11�� t�t 

a��:��cr�i¥ge �gtro�tn� �:!k,:�s��r8day 

D E V ELOPM E N T  OF A M E R I C A N  
B l ast Furnaces. wIth speCial reference to large Yields.
By James (; ayley. A description of some of the prinei-���nbi::t i �ud�:�e� ��d

tb
p
e
ra���t:%y 

s!a;t��S ��(�i�� ��� 
traol'dinarUy l arge yields have been obtained in the last 
d ecade. 'Vith 8 figures. Contained in SCU ; :O;TIFIC 
A IU ER H ' A N  SUPPL E,I\J 1<;XT, No. " 6. Price 10 cents. To 
be b ad at this office and from all newsdealers. 

A D D I T I O N ,  S U BT RAC T I O N, 

M U LT I P L I CAT I O N ,  D I V I S I O N, 

I N T E R EST, EXC H A N G E , P E R _  

C E N TA G E, &c. 
The CO M PTO M ET E R  

solves rapIdly and accurately all 
arithmetical problems. Operated 
by keys. Saves 60 per ct. of time. 
Entire relief from mental strain. 
Adapted to all cornmercial ac
counting and scientific compu
tation::!. SKND FOR CIRCULAR. 

FELT & TARRANT MFG.CO.; 62-56 I l l inois St_. Chicallo. 

TO BUSI NESS MEN 
'l'he value of the SCIE:NTIFIC AMERICAN as an adver

tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now publisbed. It goes into all the States and 'l'errito
ries, and is  read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news
paper. He wants circulation. This he has when he ad
vertises In the SCIENTI>'I C AMERICAN. And do not let 
the advertising agent influence you to substitute some 
other paper for the SCI ENTIFIC AMERICAN. when se
lecting a list of publications in which you decide it is for 
your interest to advertise. This Is frequently done for 
the reason that the agent gets 8 larger commission from 
the papers having a small circulation than is allowed on 
the SCIENTH'IC AMERICAN. 

li'or rates see top of first column of this page, or ad
dress lU U N N  & C O . ,  Pn bli shers, 

361 Broadway, N ew Y ork. 

H UD IS O N ' S  GARDEN Hose Mender. 
So simple a c h i l d  can use it.  Write for descriptive circular. 

One box containing 6 Tubes, 20 
Bands, 1 pair Pliers, 
post-paid, $ 1 .00. 
Extra parts sold 
s e p a r a t e l y. All 
dealers keep them. 
A gents wan ted. 
CRAS. E. HUDSON. 
Leomlnste& Mass. 

WORK I N G  LOCOMOTIV ES W I T H  

��t���l:;£1irl t�:��!�?�l����� �r��l�f{t'hO�'� ���::i�t��� 
in the use of petroleum rpfnse as fnel on an unprece
d ented sca l e  upon the Grazi & Tsaritsin Railway, south
east RUSSia. With 52 i l lustrations. Contained in 8CI
E :\, T I FH' A ;\[ F.RICA X SUI'Pr .l<� :\I E � T, Nos 760 and 
7 1 11.  P , lce ten cents each. To be h,d at this olllce and 
from a11 newsdealers. 

THE AMERI�AN BELL TELEPH�NE ��. 
95 M I L K ST . ,  BOSTO N ,  MASS , 

This  Com pany owns the Letters Patent 
I[ ' anted to Alexander Graham Bell, March 

7th, 1876, No. 174,465, and January 30th, 
Hm, No.  1 86, 787. 

The transmission of Speech by all known 

forms of Electric Speaking Telephones in

friu ges the right secured to this Company 

by the above patents, and renders each 

individual user of telephones not furnish

ed by it or its l icensees responsible for such 
un lItwful use. and all  the consequences 

tl1eDeof, a·v o liable to suit thpr"lfol'. 

j'citutifi c �mtri,au� 

Take Send to The Eastman Company. Rochester, N. Y.. for a copy of " Through Europe witlt. a 
Kodak," (illustrated.) free by mail. 

A Kodak 
11 wz11 perpetuate the pleasure 

of your summer trip. Wzth you. 
-------------------------------------

POPE M F C .  CO. , 77 Franklin Street, BOSTON. 
Ilranch HOUle. : 12 W.,.,..n St., NEW YORK, 291 Wab&ah Ave" CHICAGO. Factory, HARTFORD. CONN. 

ASS AYE R S & CHEMIS TS �a�l�f:'� �t�8ii����: 
See Advertisement In this paper June 13, 1891. 

ELECTRIC 
PERC U S S I O N  D R I L LS  
j-Iarvin System oj Percussion Tools. 

Drill contains no commutator 
nor moving contacts. 

All circuits are protec�d in clos
ed meta l l i C  caRes. 

M ore economical, �impler, and 
mote easily handled than steam or 
air drills .. 

Safe and reliable. Not alfected by 
moisture, dampness, or dripping 
wa.ter. 

Weight of drill , with tripod, 
about 400 pounds. 

Spe,ed of dril l inll' In 
hard J,!ranite, 2 in. hole, 2 inches per minute. Send jor descTiptive pamphlet and prices. 
Edison Gen ern l 

El ecn'lc Co. 
Edison Buildin�, 

Broad St., New York. 

'J( to 50 H. P- THE Motor of 19th Century If! Can be nsed AnyPlace,to do Any 
_ !�frkNngt'�le 1n��n�te�� !B�l

� 
. Ashes ! No Gauges ! No HOIli-

neer ! A perfectly safe M otor 
I ' .  for all places and purposes. Cost 

I . '�L 

'lit of operation about one cent an hour to each indicated horse pow-
. " fT. �'or circularM, etc . •  address 

E.onomy. Uellnbli lty, CHARTER GAS ENG INE  CO. 
81mpl l�lty, 8ufety. · P. O. Box 148, Sterling, Ill.  

SAWS Wanted 50,000 Sawyers SAWS and L u m o e r m e n  to 

A send us their full address for a copy of Em- A erson's Il1r Book of �A \V:O;, n e w  1890 edi-
tion. We are first to introduce NATURAL 

W GAS for heating and tempering Saws with W wonderful effect upon improving their qua-S �:fc:s�d �d'cfl:,��s'Il:J{,P-l�:.l1)*s tglli'i¥fl S 
& V O .  ( L i m i t e ll) ,  B e aver Falls, Pa. 

sr EM EN'S + CABLES. 
SU B M A R I N E, 0{- 0{-

U N D E R C R O U N D, 
I N T E R I O R , 0{-

0{- 0{- 0{- T E L E C R A P H ,  
0{- 0{- 0{- T E L E P H O N E , 

E L E CT R I C L I C H T .  
Manufactured under authority of 

SIEMENS & H A L IS K E  by THE E D I S O N  GENERAL ELECTRIC CO. 
at their SCHENEC T A D Y  W O R K S. 

Estimates furnished on applicatiOn. 

ICE HOUSE AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from sea-

�g� ��:r
e!�0�ie��:r�ru�e�1�r�� L��gM� t'(fg:t��g�� 

in SClENTII!'lC AM ERICAN SUPPLEMENT, No. 1 l 0. Price 
10 cents. To be had at this office and of all newsdealers. 

THE " H A N DY "  
GATE V A L VE 
is the simplest and 
best valve for low 
p r e s s u r e  steam 
and h o t  w a t e r  

heating purposes for water, 
oils, and thick fiulds for any 

8�:t s���: J���t���J;�h
d
e� 

gate valve. 
Lunkenheimer Brass Mfg. Co. 

15-17 E. 8th St., CinCinnati, O. 

NEW MAIL ,IIl,,"-7'I1 New Grade, $ 1 00. 
CUSHION 'l'IRES and 'rA.NGENT 

S POKES. 
Handsomest and Best Diamond 

Safety. 
Send Jor CIt::�7iLi�:td Second-

Also Sole New England Agents for 

LITTLE G IANT 
PRICE. $3:i. 00. 

O n l y  Boy'. Safety with a 

ESTABLISHED 1 846. 

The Most Popular Scientific Paper in  the World 

Only 83. 0 0  a Y ear, I ncludin g Postall'e. 
Weekly-ii2 N u mbers a Year. 

This widely circu l ated and splendidly illnstrated 
paper is published weekly. Every number contains six
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry. Electricity, Teleg-raphy, Photography, Archi
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of t'\ub8cri pti on.-One copy of the SCIEN
TIFIC AMERICAN win be sent for one lIcar-52 numbers

. postage prepaid, to any subscriber In the United States. 
Canada, or Mexico, on receipt of three d o l l ars by the 
publishers ; six months, $1.50 ; three months, '1.00. 

C I .. bs.-Speclal 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 astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 

M V N N  & CO.,  361 Broadway, New York. 
---0---

T H E  

ltitntifit lupplttnttd 
Address. 

Wire Department, Edison General E lectric Company, S���TI:F�c"Z��I�1��b�:�!:��i:o':i:�:e�f;�% ;i�� 
EDI SON B UI L D I NG, Broad St. , N E�V Y ORK . every number containing sixteen large pages full of en-

Steam! Steam ! 
Qual ity H igher, Price Lower. 

F o r  Strictly Cash, Complete Fixtures except Stack. 

2- H orse Eureka Boi ler and Engine, • $ 1 45 
4- " " " " "  - 225 
Other sizes a t  l o w  prices. Before y o u  buy get onr prices. 

B .  W. PAYNE a. SONS,  
Drawer :i6. E I ,M l lt A ,  N. Y. 

PATENT JACKET KETTLES 141 
Plain or Porcelain Lined. 

Tasted to 100 lb. pressure. Send for Lists. 
B A RROWS - S AVERY CO .. 

S. Front & Reed Street" Philadelphia. Pa. 

ATMOSPHERIC DUST. -BY WILLIAM 
Marcet, F.R.S. A n  address delivered to t h e  Royal 
M eteorological Society. Contatned in SCJ F.N TIFIC 
AMERICAN 8 [TPPLEME�T. No. , � 5 .  Price 10 cents. 
To be had at this office and from all newsdealers. 

P ATEN 'I'  �'I'EAM-PIPE CASING 
-FOR-

Un dergronnd Steam Pipes 

A.  WYCKOFF & SON ,  
1 1 6  East Chemung P laee, 

Tb!t!:�e:n����: o�ts�:;��i:g ELlUIltA. N. Y. 

Scientifi c B� Catalogue 
RECENTLY PUBLIISHED. 

Our new cataloJlue con t aining over 100 pages, Includ.. 
lnll works on more than tlfty different subjects. Will  be 
mailed free to any address on application. 

IUUNN & C O . ,  Publisher. Scientillc A m erican. 
361 Broadway, New York. 

gravings, many of which are taken from foreign papers. 
and accompanied with translated descriptions. 'rHE 

SCIENTIFIC AMERICAN SUPPLEMENT is published week
ly, and Inclndes a very wide range of contents. It pre
sents the most recent papers by eminent writers in all 
the principal departments of SCience and the Useful 

I,EARN �VATC H IlI A K I N G, Engraving, and kln-
Arts. embracing Biology. Geology, Mineralogy, Natural 

dred branches. S('n(l tor ProspeCrU..�. CHICAGO WATCH- History, Geography. Archreology. Astronomy, Chemia
MAKERS' INSTITUTE, 22 Van Buren Street, CHICAGO. try, Electricity. Light, Heat, Mechanical Engineering, 

- Steam and Railway Engineering, Mining, Ship Building, 

GEAR CUTTI .... TG Marine Engineering, Photography, Technology, Manu .. 
.L� facturing Industries, Sanitary Engineering, Agriculture. 

L eland, Faulconer & Norton CO., D etl·Oit, lUich Horticulture, Domestic Economy, Biography. Medicine. 
etc. A vast amount of fresh and valuable information 

SMALL ELECTRIC MOTOR FOR AM· 
ateurs.-By C. D. Parkburst. Description in d etail of a 
small and eastly made mot.or powerf1l1 enough to drive 
a ten or twelve inch brass fan an d to give a good breeze. 
W ith 15 figures drawn to a 8cale. Contained in SClEN· 

�!�t�. '\.� 'b�Ig�d' a�:h'j:�lil�:�:d f�gin lIl61';w:J'��re�� 

obtainable In no other publication. 
'l'he nwst i1Jl,portant Engineering lVorks, Mechanisms, 

and Manufactures at home and abroad are Illustrated 
and described in the SUPPLEMENT. 

Price for the
'
SUPPLEMENT for the United States 'and 

Canada. $5.00 a year ; or one copy of the SCIENTIFIC AM
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 

lU V N N  & C O ., 361 Broadway, N ew York, 
Pnblishers SCIENTIFIC AMERICAN. 

---0---

�uilding Qtditbtu. 
THE SCIENTIFIC AMERICAN A R C H I T E C T S' AND 

BUILDERS' EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages j forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings ; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation tn each number 
of a variety of the latest and best plans for private reet
dences, city and country, including those of very mOd
erate cost as well as the more expensive. Drawings In 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details. Estimates. etc. 

The elegance and cheapness of this magnificent work 
have won for it the I�al'gest C i r c u l ation ot any 
Architectural pnblication In the world. Sold by all news
dealers. $2.50 a year. Remit to 

M V N N  & C O . ,  Pnblishers, 
361 Broadway, New York. 

PRINTING INKS 
The SCIENTIFIC AMERICAN 18 printed with CIIAS. 

ENEU J OHNSON & CO.'S INK, Tenth and Lomb"rd 
tSts., Philadeiphla, and 47 Rose St. , o pP. Duane, i\ ew \""ork 
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