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DEMAND FOR SAILING VESSELS INCREASING.

The demand for sailing vessels has, of late, shown a
marked increase both here and abroad; in Great
Britain, according to Lloyd's Registry, there being
now 141 such craft with a total tonnage of 185,807
under construction against 76 with a tonnage of 80,000
this time last year. Here about the same tendency is
manifest. The rate of steamer construction in Great
Britain has seen a marked falling off during the year,
and though in these waters the rate has largely in-
creased, it may easily be traced to favorable legislation
rather than to a further abandonment of the sailing
type. Shipping people, it would seem, are beginning
to discover that for certain classes of trade, in which
time is not a very material element, the sail is more
economical than the steam engine; the price of fuel,
too, is telling against the latter. Then, again, the dif-
ference in cost of construction between steamer and
sailing vessel, when compared with the amount of sav-
ing in time in average voyaging of the ordinary steam
tramper over the sailer, inclines to favor the latter.

The steam tramp, it will be found, will not average
much above ten knots, under favorable conditions; to
push her at higher speed would largely increase her
sailing expenses, while against heavy head seas she
will not do so well by two or three knots. The smart
sailer, on the other hand, though falling far short of
this figure with winds heading her off, is good for much
more than ten knots under favorable conditions of
wind and sea. With the old-time clipper ships sixteen
knots an hour, and even more that, was not unusual
with favorable gales over their counters. The clipper
ship Great Republic, built by Donald McKay, when
employed as a transport for French troops in the
Crimean war, to the surprise of all led off in ordinary
weather the steam vessels of the fleet that were to have
taken her in tow.

In 1851 the Flying Cloud (clipper) made the passage
from New York to San Francisco, her track computed
at 17,000 miles, in 89 days 21 hours. Her greatest dis-
tance from noon to noon of any day was 374 knots
(433!4 statute miles), which, allowing for difference in
longitude, was madein 24 hours 19 minutes 4 seconds,
or at the rate of 17°77 miles per hour. In 1853 the
Comet reached New York from San Francisco in 83
days, and the Sovereign of the Seas from the Sandwich
Islands in 82 days. The greatest distance made by the
latter from noon to noon on any day (in this case 23
hours 2 minutes 4 seconds) was 362 knots (419 miles), or
at the rate of 1788 miles per hour.

As to the number of men required to work a full-
rigged ship (steam winches being employed), it isnot so

R great, when tonnage is compared, as is necessary to a

steamer—deck hands, stokers, and engine-room crew;
and when we consider the type known as the * tern,”
or three-masted schooner, the saving in wages is very
marked, for, with the use of the steam winch for heavy
hauling, a crew of six or seven men can work a craft of
1,200 tons.

-

ELI WHITNEY AND ELI WHITNEY BLAKE.

The citizens of Augusta, Georgia, are about to erect
a monument in that city to the memory of Eli Whitney
the inventorof the cotton gin, as a grateful testimonial
from the people of the Southern States to the man to
whom they owe the principal part of their prosperity.
The purpose is a noble one, and the honor will be
worthily conferred. Mr. Whitney’s invention was of
conspicuous benefit to thiscountryand to all mankind,
not only as the creator of wealth, through its develop-
ment of great agricultural and manufacturing indus-
tries connected with cotton, but by its cheapening and
consequent greater diffusion of all fabrics of that ma-
terial, whereby the comfort and the progress of the
human race have been greatly promoted. It was also
specially meritorious as the embodiment of an original
idea or principle of operation in a form practically per-
fect, for the cotton gin remains to-day substantially the

o
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13335 | same as it came from the hands of its inventor.

It is somewhat remarkable that Mr. Whitney’s name
should have become connected in later times with an-
other mechanical invention of even a greater economic
value than the cotton gin from its wider range of use,
and of equal merit as an original and complete inven-
tion. We refer to the stone and ore crusher of Eli

L Whitney Blake, a nephew of Mr. Whitney, which was

first introduced to public attention by an illustrated
article in the SCIENTIFIC AMERICAN, September 4,
1858. Since that date, ‘‘the Blake crusher” has be-
come as famous and as indispensable in engineering
and mining work as the cotton gin is to the cotton
grower. The function which it performs, that of break-
ing stone into fragments without pulverization, is like
that of the cotton gin, one which was before performed
only by hand and on the smallest scale; but unlike
the cotton gin its utility is not limited to special regions
and a single branch of industry. In every part of the
world, from Alaska to Patagonia and from Norway to
New Zealand, thousands of the machines are in use
crushing ores in every description of mine, thousands

3338 | more in constructing streets and highways and ballast-

ing railroads, and other thousands in breaking stone

3350 ' for concrete foundations of buildings, bridges, aque-

© 1892 SCIENTIFIC AMERICAN, INC.

[January 2, 1892.

ducts and other public works. Like the cotton gin
also, but to a greater and more diversified extent, it has
developed and advanced the various forms of industry
to which it is applicable by furnishing a better product
than that of hand labor, and so suggesting better
methods and securing better final results than hand
labor, however abundant and cheap, could ever have
made attainable.

‘While the beneficial results and economic value di-
rect and indirect of the Blake crusher, like those of the
cotton gin, are incalculable, a similar experience at-
tended its history as a patented invention. Persistent
infringements on the largest scale pursued the course of
both and robbed their authors of all but an insignifi-
cant reward for their services to mankind. Both in-
ventors were born in the little town of Westboro, Mas-
sachusetts, also both were residents in later life of New
Haven, Connecticut, in whose cemetery both lie buried.

_— et r-—
POSITION OF THE PLANETS IN JANUARY.
VENUS

is evening star. She is coming into fine position for
observation in the early evening, and may be found
shining serenely in the southwest for nearly two
hours after sunset, on the first of the month, and for
nearly two hours and a half when the month closes.
She is the most interesting feature of the starlit sphere
as long as she is above the horizon, for her radiance and
size are increasing as she approaches the earth, and
give a charming foretaste of what may be expected in
time to come.

‘When Venus was in superior conjunction with the
sun on September 18, her whole illumined disk was
turned toward the earth, like a small full moon. As
she advances in her course eastward from the sun, she
takes on the gibbous phase, and, when January closes,
only 0.843 of her disk is illumined. When in superior
conjunction, the brilliancy of her disk was represented
by 47.4. When the present month closes, it will be
represented by 66.6. Inlike manner, her diameter has
increased from 10°.0 to 12".8. Every one should study
the present movements of this peerless star, for the in-
terest it arouses and the enjoyment of the celestial
picture.

The moon makes two conjunctions with Venus in
January. The two-days-old crescent is in econjunction
with Venus on the 1st at 9 h. 32 m. P. M., being 3° 17
south. Crescent and star will be below the horizon at
the time of the conjunction, but will be fair to see on
the twilight sky as they approach each other. The
two-days-and-a-half-old crescent will be in conjunction
with Venus on the 31st at 6 h. 34 m. P. M., being 3° 42'
south. Moon and star are visible at the time of the
conjunction, and, if the weather be propitious, the
celestial picture will find many admirers.

The right ascension of Venus on the 1st is 20 h. 38 m.,
her declination is 20° 14’ south, her diameter is 11'.6,
and she is in the constellation Capricornus.

Venus sets on the 1st at 6 h. 36 m. P. M. Onthe 31st
she sets at 7h. 50 m. P. M.

JUPITER

is evening star. We are soon to lose his brilliant pres-
ence from the sky, and he can now be observed only in
the early hours of the evening. The feature of the
month will be the approach of the bright stars Venus
and Jupiter. As the former is moving eastward from
the sun, and the latter is moving westward toward the
sun, the space between them mustlessen: The planets
are about 86° apart on the 1st and only 514° apart on
the 31st.

The moon is in conjunction with Jupiter on the 4th,
at 11 h. 8 m. A, M. being, 4° 2' south.

The right ascension of Jupiter on the 1st is 23 h. 1m.,
his declination is 7° 83 south, his diameter is 35".4, and
he is in the constellation Aquarius.

Jupiter sets on the 1st at 9 h. 47 m. P. M. On the
31st he sets at 8 h. 199 m. P. M.

NEPTUNE
is evening star. He is in fine position for telescopic ob-
servation on account of his high meridian altitude, and
is easy to find on account of his vicinity to Aldebaran.

The moon is in conjunction with Neptune on the
10th, at 11 h. 41 m. A. M., being 2° 43’ north.

The right ascension of Neptune on the 1st is 4 h.
21 m., his declination is 19° 51' north, his diameter is
2".6, and he is in the constellation Taurus.

Neptune sets on the 1st at 4 h. 46 m. A. M. On the
31st he sets at 2 h. 45 m. A. M.

MERCURY
is morning star. He reaches his greatest elongation on
the 19th, at 2 h. 58 m. P. M., when he is 24° 16’ west of
the sun. He is then visible to the naked eye in the
east, before sunrise, but is so low down in the south
that it will be difficult to find him, although he rises
nearly an hour and a half before the sun.

The right ascension of Mercury on the 1stis 18 h. 5
m., his declination is 20° 15’ south, his diameter is 9".6,
and he is in the constellation Sagittarius.

Mercury rises on the Ist at 6 h. 28 m. A. M. On the
3lst herisesat 6 h. 4 m. A. M.

URANUS
is morning star. He is in quadrature on the 26th, at
6 h. A. M., being 90° west of the sun,
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The right ascension of Uranus on the 1st is 14 h, 13
m., his declination 1s 12° 51' south, his diameter is 3'.6,
and he is in the constellation Virgo.

Uranus rises on the 1st at 2 h. 9 m. A. M. On the 31st
herisesat 0h. 14 m. A M.

SATURN

is morning star. Although Saturn ranks with the
morning stars, because he is on the western side of the
sun, he will, before the month closes, be a conspicuous
object in the evening sky, rising at ten o’clock in the
middle of the month, and growing larger and brighter
as he approaches the earth. He rises almost due east,
and as there are no large stars very near him, may be
easily recognized by his serene light.

The moon is in conjunction with Saturn on the 19th,
at 5 h. 8 m. A. M., being 1° 57" north.

The right ascension of Saturn on the 1st is 12h. 4m.,
his declination is 2° 1' north, his diameter is 17", and
he is in the constellation Virgo.

Saturn rises on the 1st at 11 h. 8m. P. M. On the
31st he rises at 9 h. 7 m. P. M.

MARS
is morning star. There is nothing noteworthy in his
January course, but he will not long remain in his
present low rank among his peers.

The moon five days before her change is in conjunc-
tion with Mars, on the 24th, at 7h. 15 m. A. M., being
1° 15’ south. The waning moon may serve as a guide
to the ruddy planet.

The right ascension of Mars on the 1st is 14 h. 52 m.,
his declination is 15° 39’ south, his diameter is 5’, and
he is in the constellation Virgo.

Mars rises on the 1st at 3h. 1m. A. M. On the 31st
he rises at 2 h. 39 m. A. M.

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

—

Curious Lore in Rings.
L. P. GRATACAP.

The ring has a great antiquity. Itbecame the signet
to Joseph of the favor of the great Pharaoh of Egypt,
and in the earliest relics of aboriginal culture we find
it reproduced in shell, stone, and metal. To-day its
shining and colored beauty decorates the fingers of
the belle, or in a heavy garniture of gold with jasper,
heliotrope, or onyx gives emphasis to the gesture of the
responsible plutocrat. Its form and design have varied
extremely, and about the ring a host of legends, super-
stitions and fanciful notions have gathered, which im-
part to it a new interest. In an old, quaint Latin book
of some rarity we have found a wonderful assortment
of curious references to rings, and we have extracted
from its cramped and crowded pages some entertaining
learning. The work is by Fortunius Licetus Genneu-
sis. It was published in!1645, at Udine, in the Vene-
tian States, and is entitled ‘“ A Book upon Ancient
Rings, in which are explained diligently their many
Names, Primeval Origin, multiplex Materials, many Fig-
ures, effective Cause, Purposes, or numerous Uses, Dif-
ferences, excellent Virtues, Magnitudes, Values, Multi-
tude, Gestation, Position, Preservation, their Loss and
Recovery, spontaneous Deposition, Tradition, Legacy,
Fracture, and Burial with the Dead in ancient times.”

In sixty-five chapters this patient chronicler elabo-
rates every possible aspect of his subject. How rings
were a badge of servitude, how used in marriage and
divorce, for memoranda, for the reward of courage, for
seals, how used among thieves, for the exorcism of de-
mons and sickness, as vehicles of poison, for lots, ior a
note of nobility, for secrets, for keys, for divination,
for ornament, for gifts, for natal celebration, for the
expression of gratitude, honor, piety, hospitality, ete.,
for dials, of their size, value, number, and uses. As to
their origin, our laborious author ascribes their first use
to rings in chains, and secondly their use upon the fin-
gers of faithful slaves as an evidence of fidelity, from
which their natural uses as marks of nobility, of love,
and frier dship were derived. Among the ancients, a
great m: ny substances were devoted to the making of
rings—n etals, stones, bones, horn, wood, glass, amber,
and aln ost all hard substances figured among these,
and lat :r combinations of metals of much ingenuity
were de vised.

Ther¢ were medical rings, to which strange powers
were ascribed, as curing the bites of serpents, overcom-
ing poisons, expelling sickness, and driving away pesti-
lence. Honest Genneusis feels some natural misgivings
over these remakable traditions, and suggests that the
rings possessing these strange powers were filled in
their cavities with efficacious powders, which came in
contact with the veins of the afflicted sufferers when
placed upon their fingers. He seems, however, toplace
credence in an ancient story that a ring made of a nail
which had fastened a shoe to the left hind foot of a
horse was valuable in rheumatic disorders. Diseases of
the head and epilepsy yielded to the singular virtues of
especially prepared rings, and it was curiously explain-
ed that this efficacy arose from the fact that the ring
placed upon the ring finger came in contact with a
nerve or vein coming straight from the heart, which,
as the fountain of life, might thus easily be influenced
by the ring’s medicinal power. They were of the

opinion that aring made from the teeth of a sea horse (?)
would cure hemorrhoids, a view of the subject which
may interest our medical faculties to-day. Rings were
constructed in those ancient days, when death was in-
flicted more ingeniously than now, which, when broken
in the mouth, discharged a poison by which either in-
voluntary or voluntary death was secured. In ancient
rings known as talismans, certain unknown letters were
inseribed and images in geins, and those who wore them
were regarded as invulnerable and lucky. Their inserip-
tions and figures related to celestial occurrences, and
were connected with the horoscopes and astronomical
interpretations of men’s destinies.

All of these sink, however, into insignificance before
those remarkable gemmed rings which, by turning
hither and thither, bestowed invisibility upon their
owners—a virtue whichour author fervently ascribes to
the ‘‘efficacy of a malevolent devil.” To other rings of
this character the power was assigned of enabling men
to fly and to regain their youth. A prescription for a
ring, discovered in this book, is of striking interest as a
reflection of a curiously superstitious age. It is this:
‘“ For epilepsy make a ring of gold, in which areinclud-
ed parts of the umbilical cord of a newly born boy,
hairs of a white dog, a little of the root of peony.
Place over it a pearl, and engrave about it this legend,
‘Gaspar brought myrrh, Melchior frankincense, Bal-
thasar gold.””

Rings were used in abundance by the ancients. We
are told how three rings were worn on the little finger,
and sometimes the fingers were so covered as to appear
like gold throughout their lengths, while gems of much
beauty were added. Sometimes theselatter were used
uncut, while the fashion at times prevailed of not wear-
ing gems, and swells loaded themselves with gold rings
only. The ancients were addicted to the use of enor-
mous rings. It is related of Julius Ceesar that while he
harangued his troops the immense ring on his finger
could be seen at a distance which his voice could not
reach. So formidable were some of these rings that if
of iron they served as weapons of assault, and Aristotle
discusses the question whether an injury inflicted by the
blow of such aring was contemplated as a misdemeanor
by the law prohibiting assault. Rings were also made
which were supposed to possess the power of arresting
evil influences, fascination, and malevolent agencies.
These peculiar influences were regarded as emanations
from the eyes in a large degree, and the sudden pre-
sentation of these strange rings, with their strange de-
vices, arrested the attention and gaze of the evil-mind-
ed, and diverted their minds with amusement, so that
the ¢ turbulent humours” were allayed and the *‘ rabid
temper ” soothed. At Rome the patricians wore golden
rings, which distinguished them from the slaves, plebe-
ians, and common soldiers, who were, however, per-
mitted to wear rings of iron. Golden rings were at a
later date permitted to the slaves and people, and the
nobles were thrown into such disgust by this conces-
sion as to discard the use of their golden rings, which
were no longer an emblem of rank. A peculiar use of
rings is instanced where in a certain city a rivalry for
the entertainment of visitors arose among its citizens.
So fierce became this generous emulation as tolead to
open brawls and struggles. To avert these, iron rings
were placed about a column in the center of the town,
and those reaching this hospitable community took up
aring and sought his home at the house of the family
whose ring he had picked up.

Agate in rings warmed the sight, killed poison, and
added strength ; carnelian stopped hemorrhage, soft-
ened anger, and cooled thc system; but onyx raised
wrath, bad dreams, and agitated the mind. The
ancients engraved in their rings the faces of those they
loved or venerated, and frequently placed in them the
especial emblems they admired. It would be difficult
to exhaust the mass of legends, fancies, and varied uses
which have been associated with rings, and these few
paragraphs will show how ancient and valuable the
ring is if only as an interesting relic of long buried
habits and notions.

>
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Fiber Cleaning Machines in the Bahamas,
REPORT BY CONSUL THOS. J. MC LAIN, OF NASSAU,
DEPARTMENT.

The development of the fiber industry in this eolony,
concerning which I have made several reports to the
department, has already necessitated the introduction
of machines for separating the fiber from the leaf of the
sisal, or pita, plant; and the demand for other machines
in the future will be very great.

The machines heretoforc in use are of English manu-
facture principally, and they do not seem to have
satisfactorily met the requirements of the case. In
using these machines the leaf is presented to a scrap-
ing wheel, which removes the pulp, gum, etc., from
about three-fourths the length of the leaf, leaving the
fiber cleaned from that portion. The leaf is then with-
drawn, and the other end is presented to the wheel and
cleaned in the same manner. The cleaning of each leaf
thus requires two handlings by the operator, making
the entire process tedious and expensive. The method
is unsatisfactory, and persons interested have been
looking for something better in this line.

TO THE STATE
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During the month of June, 1891, two Americans ar-
rived in the colony, bringing with them and introduc-
ing a new automatic fiber cleaning machine. These
gentlemen were Messrs. T. Albee Smith, of Baltimore,
and W. A. Keene, of St. Louis, the former being the
patentee of the machine. It was announced that on
the 25th of June the public would be invited to witness
the operation of the machine ; and on that day a large
number of persons interested in the fiber industry were
present, including representatives from many of the
out islands, where the largest plantations are being cul-
tivated. Considerable difficulty was experienced in
getting the machine running to good advantage, owing
to the fact that the somewhat old steam plant used was
defective, and the pulleys and belts were not of proper
size, width, ete. But, despite these drawbacks, the
operation of the machine was decidedly satisfactory,
and nearly all present were of the opinion that, under
proper conditions, the machine would easily do all that
was claimed for it, and that it was 2 most valuable im-
provement over all other machinesin use in the colony.

The new machinc is entirely automatie. Itgrips the
leaves continuously as fast as the operators can supply
them, holds them firmly during the operation of clean-
ing, and delivers the fiber, completely and beautifully
cleaned, at the reverse side. No reversing of the leaves
or any part of the machinery is required. The operator
simply supplies the leaves, and the machine does all
the rest. It works smoothly, easily, and rapidly. Its
capacity is enormous. One of the hand machines here-
tofore used here will clean about 3,000 leaves in 10
hours, extracting 180 pounds of fiber; this automatic
machine is said to be capable of cleaning 50,000 leaves
per day, extracting therefrom 83,000 pounds of fiber.
Skilled labor is not required to use the machine ; an en-
gine of 8 horse power will furnish all the motive re-
quired to run it at full speed. It is not a coimplicated
affair, nor easy to get out of order. Itsweightis about
6,000 pounds.

The exhibition may be said to have been very satis-
factory to all concerned, and so well pleased were those
who witnessed the operation that a number of promi-
nent producers and shippers of the fiber joined in a
very flattering testimonial to Messrs. Smith and Keene.

As the sisal plantations are mostly new and cannot
come into general bearing under two or three years
hence, this ingenious machine, on account of its enorm-
ous capacity, can scarcely be used with advantage in
this colony at present ; but in countries where the sup-
ply of leaves is ample it will doubtless be rapidly and
extensively introduced.
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New West Indian Cable,

The Bahama Islands are soon to be connected with
the general telegraphic system of Great Britain and
the world. A submarine cable about 200 miles long
will be laid from a point about five miles from Nassau,
New Providence, to a point about the same dis-
tance from Jupiter Inlet, on the southeast coast of
Florida. The cable has been designed for the govern-
ment of the colony by Mr. W. H. Preece. It will be
insulated with gutta percha, and is being manufae-
tured by Messrs. W. T. Henley & Co. It will belaid in
January or February next by the steamer Westmeath,
belonging to that firm. As the Western Union Tele-
graphic Company’s Floridan lines do not at present
run so far south as Jupiter Inlet, the station at the
American terminus of the cable will be in charge of the
officers of the United States Weather Bureau, who
will transmit the messages to the Western Union Com-
pany’s system over their private line. Traffic between
England and the Bahamas will thus pass through the
Atlantic cables.

- e —
Natural Gas at Stockton, Cal.

A San Francisco paper thus notes the natural gas
furor at Stockton, Cal. :

Therc are eight flowing wells about the city, and the
company managing most of these has mains in all the
principal streets. The wells vary in depth from 1,000
feet to 2,300 feet, and the flow varies much as the
depth. One of them in the northern part of the city
has an estimated flow of 20,000 feet in twenty-four
hours.

All the principal business houses, hundreds of dwell-
ings, the magnificent new five story granite Court
House and the Yosemite Hotel are lighted and heated
by this force from nature’s laboratory. Itischeap and
clean, and housewives are delighted. The estimated
cost of supplying a kitchen range and stoves in two
other rooms, besides lighting a house of nine rooms, is
$5 a month. Some of the householders have litile
stoves that they move about from room to room.
There is much more heat to it than to coal gas, and
there is little or no soot. A big stove in the Yosemite
Hotel dining room has no chimney. A small pipe leads
up from the floor, and all the head waiter has to do to
warm the big room is to strike a match and light the
stove. The development and management of this pro-
duet is a thing that proud Stockton folks feel is bound
to boom their city for manufactures, and it has already
done so to some extent. Several more wells are pro-
jected.
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AN IMPROVED RAILROAD RAIL, SLEEPER AND RAIL
FASTENER.

The novel form of railroad rail shown in the illustra-
tion is designed to be easily attached to a sleeper and
be held in such a manner that it cannot work loose.
The rail is like the ordinary rail, except that its flange
has scalloped edges, the width of which, at the widest
portions, corresponds to the width of slots in a raised
longitudinal rib on the upper side of the sleepers, in
combination with which this rail is designed to be used,
When the wide portion of the rail flange is in the slot
the rail cannot be moved laterally, and the ribs of the

GLYNN’S RAILROAD RAIL.

sleepers overlap the rail flange and prevent vertical
motion. To prevent the rail from creeping, a spike
may be passed through a perforation in the flange into
a corresponding hole in the sleeper, at such intervals as
may be desired.

This rail, and the sleeper and clamp for use with rails
of the ordinary pattern, shown in another illustration,
form the subject of two patents issued to Mr. Michael
A. Glynn, of No. 8 Calle San Ignacio, Havana, Cuba.
The sleeper has a depending tongue to be embedded in
the earth, a broad portion to rest upon the surface, and
a central longitudinal rib on its top, slotted near each

MY
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GLYNN’'S RAILROAD SLEEPER AND CLAMP,

end to receive chairs which carry the rails. The shape
of the slots corresponds to that of the chairs, and the
latter fit closely upon the rails. The chairs are slipped
into the slots from the side, so that the chairs and rails
cannot have a vertical movement, and it will be im-
possible for the rails to have any lateral movement.
The sleepers and chairs are of simple construction and
may easily be placed in position.

o> - -
A COMPACT STEREOPTICON.
The popularity of the dissolving stereopticon has led
inventors to devise various forms capable of being
stored in a small space, and at the same time light,
portable and adapted to quick and easy adjustment.
In a double lantern where one is placed above the
other, as shown in our illustration, the difficulty has

been to so arrange the ventilation as to prevent the\

BESELER’'S STEREOPTICON LIGHT CASING.

Scientific Qmerican,

overheating of the upper lantern and yet have it very
compact, and comparatively light-tight.

In the case of the present invention, this is accom-

plished by a simple yet ingenious way of protecting the
heat outlets arranged around the top and sides of the
casing, by peculiar shaped angle plates, so formed as
‘ to direct the escaping heat and reflected light rearward.
- Any extraneous light is thus prevented from striking
| the ceiling, the screen, or emerging from the side to the
; annoyance of the operator. A sheet of asbestos felting
is placed between the two lanterns, but does not affect
the easy ventilation of the lower one. The light-tight
casing is movable on the rods, and when the lantern is
set up, is drawn back as shown in the engraving, which
exposes the condenser and places it outside of the cas-
ing, thereby preventing it from sweating or becoming
overheated. There are simple but convenient adjust-
ments of the lime carrier, and jets and extra flange
rings are provided for the quick replacing of lenses of
different foci, according to the size of picture desired.
A bellows in front of the slide carrier prevents the es-
cape of light. The whole apparatusis packed in aneat
leather-covered box and weighs but a little over thirty
pounds. Thelight-tight casing has been recently pa-
tented by Mr. Charles Beseler, the manufacturer, No.
218 Center Street, New York, from whom further par-
ticulars may be obtained.

o
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AN IMPROVED WINDMILL,

The illustration represents a windmill in which the
vane is designed to throw the wheel out in a moderate
wind or in a gale, as desired, the turn table being care-
fully balanced upon the tower and the parts of the mill
made so light and perfect in action that it can be

EVARTS' WINDMILL.

stopped or started with very slight effort. The im-
provement has been patented by Mr. Frank H. Evarts,
of Arlington, Kansas. The turn table has two opposite
horizontal arms and a vertical tubular extension,
above which is supported a guide strap in which
the pump rod moves, connected with the wheel shaft
by the usual crank disk and pitman. Upon the other
end of the turn table arm, opposite the wind wheel, is
secured the body bar of the vane, the end of which ex-
tends beyond the edge of the wind wheel, and on this
portion of the vane are pivoted vertical plates, which
may be separated and made to stand at a right angle
to the axis of the stem, or closed, to stand parallel with
it. Each blade has on its outer face a yoke, all of the
yokes being connected with a pitman, and the latter is
connected by a link with a horizontal crank arm on the
lower end of a short shaft, journaled in the body bar,
the upper end of this shaft having a bevel pinion

journaled on the stem or body bar.
On the outer end of this shaft is an
arm, on which is held an adjustable
weight, a fan being also secured to
the shaft, and a curved arm, a chain
or cable attached to the upper end of
the latter leading over a guide pulley
and down through the tubular cast-
ing of the turn table, to within conve-
nient reach of the operator, affording
means _for stopping or starting the
windmill, or throwing the wheel into
or out of the wind. When the blades
on the vane are closed, the fan assumes
a position at one side of the wheel
shaft, as shown, and presents its full
face to the wind when the edge of the
wheel is so presented; but when the
blades are open, the fan is in a ver-
tical position. When the cable is
loosened at its lower end, the weight
turns the line shaft and brings the fan
to vertical position, and the wheel is
swung into position to be driven by
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meshing with a segmental bevel gear on a line shaft|-
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the wind. The weight may be so adjusted as to require
a moderate or a high wind to blow the fan down to
a horizontal position, when the wheel will be swung
around so as to present its edge, and the mill will be
stopped. If the wind has not sufficient force to blow
the fan entirely down, only partially closing the blades,
the speed of the wheel will be slackened, but it will not
be stopped.
— e -———— - -
AN IMPROVED WATER MOTOR.

Some important improvements have recently heen
embodied in the construction of the well known Little
Giant water motor, a simple, serviceable, and power-
ful machine, of which large numbers are in use. It is
built on the principle of the turbine, and therefore
gives a high degree of efficiency, and the pinion gear is
extended to the outside to be operated by a lever for

WATER MOTOR—SECTIONAL VIEW.

the adjustment of the water jets, which are opened
and closed at will, the lever being operated by cog
gears, as shown in the sectional view. The wheels are
made of brass, securely riveted tegether, the water
chute being of composition and the shaft of steel,
while the motors have only two bearings, babbitted, to
run with the least possible friction.

These motors are used in all sections, and for an
almost unlimited variety of purposes. In Mobile, Ala.,
the Craft & Co. roller mill is using one for grinding
corn, making 27 bushels of meal per hour with 85 pounds
of water pressure, and two are in use in the Mobile
foundry. In Galveston, Texas, 24 of these motors
are in use. At Defiance, Ohio, several large size
machines are in use, and the Franklin, Ohio, water
works light their pumping station with a combined
motor and dynamo, the high speed of the motors
specially adapting them for running dynamos. The
Joliet, I1l., and Independence, Iowa, water works also
use it for lighting stations, for which purpose it is
likewise used at Pawtucket, R. 1., Boston, Lynn, and
many other water works stations, a kind of service for
which the most efficient machinery is always sought.
Many printing offices throughout the country use the

THE BELKNAP LITTLE GIANT WATER MOTOR.

motor to run presses, and it is employed for almost
every purpose, from running machine shops, elevators,
pumps, ete., to the operating of fans, blowers, and
church organs. Further particulars in reference to this
efficient motor may be obtained of the Belknap Motor
Co., Portland, Me.
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Coal from an Artesian Well.

J. H. Baldwin, State Engineer of Irrigation of South
Dakota, reports that for the last week the artesian well
at Springfield has been throwing up quantities of soft
coal and hundreds of pounds of slate. When he left it
there had been gathered a ton and a half of soft coal
which had been scattered around the well by the force
of the stream. 'The Springfield well is one of the
largest in the State, and has a pressure of 200 pounds
and throws a stream thirty feet high.
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THE TEXAS RAIN MAKING EXPERIMENTS.
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accurate and complete than those published in any

Nearly all the accounts of the recent rain making ex- | other paper in or out of Texas, excepting the local
periments in Texas appear to have emanated fromn, or|papers in the territory surrounding this expensive
to have been inspired by, persons who took part in the | farce.

performances. These reports were, in

cule honest effort or boom a theory. This matter of
rain making is not one that concerns a few individuals
or a party of scientists only, but is one of great public
concern, involving in its suceessful solution giant possi-

bilities for a country capable of sustain-

most instances, grossly exaggerated, and,
in some cases, wholly destitute of truth.
It is refreshing, therefore, to find a pub-
lished account which bears evidence of
independence in its statements and free-
dom from the control of interested per-
sons.

It is understood that an attempt will be
made to induce the present Congress to
appropriate more money to carry out
another series of these foolish fireworks.
For the enlightenment of our law-givers
and the entertainment of readers, we
give the following illustrated account,
for which we are indebted to the Texas
Farm and Ranch :

Did any of the metropolitan papers, ex-
cepting Texas Farm and Ranch, of Dal-
las, and Farm Implement News, of
Chicago, send a special reporter to the
scene of Gen. Dyrenforth’s rain making
experiments near Midland ? This ques-
tion is asked because numerous papers throughout
Texas are circulating reports of these experiments
which are directly opposite to the facts as given by
Texas Farm and Ranch and the Farm Implement
News. These so-called experiments were made under
the supervision of the government and paid for by

——
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Fig. 1.—INFLATING A BALLOON.

Texas Farm and Ranch aims at reliability, and its
readers will sustain its reputation in this regard. It
could have no possible reason for misrepresenting the
rain makers. Its representative was treated in the
most gentlemanly manner by Gen. Dyrenforth and the
other gentlemen of the party, as well as by Mr. Rey-

ing millions of people. The first report
of the party’s operations appeared in the
= Chicago Herald and other papers about
August 13, and gave details of a grand
success on the 10th with balloons, kites,
and dynamite, which ‘‘ was followed by a
rain of six hours’ duration, breaking a
drouth of many months.” The writer
was on the ground on the 14th, and the
balloons had not been unpacked, and on
that day Prof. Rosell began combining
the powders, and Prof. Meyer began load-
ing the canisters which were to be used
in generating the oxygen gas. The same
day Gen. Dyrenforth stated that the
hydrogen tanks would not hold water,
and that it would be one or two days
before they could be used. The writer
examined the tanks, and their condition
was as stated by Gen. Dyrenforth.

The first rain that fell in that region
after the arrival of Gen. Dyrenforth’s
party was on the 13th, before any experiment had been
made. This writer was so informed by Prof. Rosell
and others, and he heard Gen. Dyrenforth make the
same statement. But the reporter was not deterred
by these facts from reporting a ‘‘heavy rain at the
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the peopnle, and the people are entitled to reliable in-
formation regarding them.

In order to settle the matter, 7'exas Farm and Ranch
will pay one hundred dollars reward for proof that the
reports published by it and the Farm Implement News
were not true in every essential statement, and more

‘“. -L“Vl -
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1. Lieut. Jno. T. Ellis. 2.

Fig. 2—BALLOON PARTLY FILLED.
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nolds, manager of the ranch. He isespecially indebted
to Prof. Rosell for much information relating to the
work of the party, and for theories and opinions on
the subject of artificial rain making.

The representative of 7'exas Farm and Ranch was
sent to the seat of war to gather facts, and not to ridi-

, Statistictan. 3. Paul Draper, Electrician. 4. Gen. R. G. Dyrenforth. 5. Prof. Carl Meyer, Balloonist. 6. Prof. G. E. Curtis, Meteorologist.
8, J. E. Casler, Aeronaut.

9. Prof. Powers, Author.

THE RAIN MAKERS IN TEXAS,
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Fig. 3—KITE FLYING EXPERIMENT.

ranch in response to the party’s efforts.” The first
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attempt to inflate a balloon was made about the
16th. The writer was not {present, but was informed
on his arrival on the 20th that one of the ne
furnaces exploded, and that the balloon not Al -
satisfactorily, but eventually went up d was ex-
ploded by means of a_ time fuse attach ) by Er ‘,)'r:
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7. Prof. Rosell, Chemist.

P

The others are cowboys.
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Rosell. This explosion, which was reported as ‘ be-
yond the conception of a person who has never been
near heavy artillery in action,” was unnoticed by the
cowboys on the ranch half a mile away. The writer
made inquiries of them and gathered this information.

The writer arrived at Midland (his second visit) on
the 20th. That day a heavy rain was reported over a
large area. These are the facts: Heavy, dark clouds
appeared in the northwest ; the explosives were made
ready, and several charges fired ; the clouds swerved to
the west, and rain fell along the Pecos River, nearly
one hundred miles west. On the plains none fell, and
at the C ranch it remained dry and dusty. This was
made the occasion for another sensational special, de-
claring another signal success. The fact is, the clouds
came up and threatened rain before any explosives
were used, and afterward the clouds departed for the
trans-Pecos region. These facts are given partly from
observation and partly from information obtained
from members of the rain making party.

The following was telegraphed to the Chicago 7'r¢b-
une about August 21 :

‘“The government rainfall expedition, under charge
of General Dyrenforth, reached Midland August 5, and
has maintained a continual skirmish during the last
two weeks with more or less vigorous actions at inter-

vals. During these operations there have been repeated |

showers and two storms, during which large quanti-
ties of rain fell. The first experiment was made Au-
gust 10, and was followed by a heavy rain, which broke
a drouth of long duration. This operation consisted of
firing a number of bombs loaded with a high explosive,
which is prepared on the spot by the experimenters.
The bombs were placed on high ground and exploded
by means of electricity. On the succeeding days large
quantities of dynamite, ‘rackarock’ blasting powder,
and oxy-hydrogen gas were exploded, partly on the
ground and partly at heights ranging from a few feet
to a mile and a half, the explosives being hung from
mesquite brush and poles, suspended from large Kites,
or contained in balloons and exploded by means of
electricity or with time fuses or dynamite caps.”

This is refreshing reading to people who were on the
ground and heard nothing of it. It is probably true
that more atmospheric concussion was made by the
jack rabbit hunters in the vicinity in one day than was
caused by the combined efforts of the rain makers.
Moreover, in the presence of Texas Farm and Ranch’s
representative, the party claimed to have sent up only
one balloon previous to August 22, which was more than
two weeks aiter their arrival on the ground. That is
the balloon which ascended on Sunday, the 16th, four
days previous to the rain which occurred one hundred
miles farther west.

On the 22d another attempt was made to inflate bal-|.

loons. On account of the bursting of the oxygen can-
isters, progess was extremely slow.

Illustration No. 1 was taken at 8 P. M., after six
hours’ work, and shows one balloon containing a small
quantity of oxygen, and General Dyrenforth and Pro-
fessor Rosell at the furnace in the board shanty won-
dering what is the reason the apparatus won't work.
It also shows the balloonist carefully rolling up a bal-
loonr which the experience of the day has shown will
not be needed, while the statistican stands by with his
hands in his pockets, wondering, probably, how long

it will be at the present rate of progress before he will ;

need an umbrella.

Illustration No. 2 is the same scene taken at 6:30
P. M., fromn the opposite side of the field, and shows
the same balloon receiving its charge of hydrogen and
about two-thirds full. It also shows Professor Meyer
spreading a net over the balloon to prevent its escape,
while Mr. Horton, a merchant of Midland, and the rep-
resentative of 7T'exvas Farm and Ranch are standing on
one of the hydrogen tanks regarding the slow evolution
of events, and getting tired. The rest of the rain
making party are discussing a basket of Mission
grapes and the refractory acts of the oxygen apparatus
at the shanty to the right, which is not shownin the cut.

Illustration No. 3 shows one of the many fruitless
attempts to fly kites without sufficient tails.” It shows
Professor Meyer, kite expert, paying out the cord,
while the kite is making a vigorous plunge for
the earth. The kite shown in the cut is an elec-
trical kite, and the writer was informed by Pro-
fessor Rosell that it eventually ascended and conveyed
electric sparks (not rain) from the clouds to the earth.
The writer witnessed one attempt by Professor Meyer
to fly a kite. The kite was about six feet wide and the
tail consisted of a single strip of cotton cambric about
an inch and a half wide and ten or twelve feet long.
It would be useless to tell a ten year old school boy
that it would not fly with so slim a tail. At the time
this attempt was made Professor Rosell called the
writer’s attention to some kite wreckage a few yards
distant, the debris of previous unsucecessful efforts.

Illustration 4 shows the personnel of the party, with
the manager of the ranch and some cowboys grouped
on the porch of the ranch headquarters.

The writer left the ranch at 8:30 P. M. The balloon,
which had been slowly absorbing gas all day, was not
yet ready to ascend, and the writer left for Midland.

‘When about half way an explosion was heard. Was it
the balloon ? That it was was a reasonable inference,
which was accordingly entertained. A prominent citi-
zen of Midland, who was on the ground, called on the
writer a few days later and assured him that his infer-
ence was at fault, that the balloon was held captive for
a few days and it with two others were sent up. If any
of these exploded, according to the programme, it had
been kept a secret from the public ear; that two of
them took fire and were destroyed by slow combustion,
and one sailed away intact and was found a few days
later some ten or twelve miles from the place of de-
parture.

On the morning of the 23d, between 1 and 3 o'clock, a
dry norther swept the plains with a shower of dust and
sand. Some explosives had been discharged in the
early part of the night and the imaginative reporter
claimed ‘‘another success scored by the rain makers.”
This storm was announced by the United States signal
service eleven hours before at Omaha, ten hours before
at Atchison and about six hours before at Kansas City.

QUOTATIONS AND COMMENTS.

A special was sent out announcing that in the pres-
ence of about fifty witnesses four or five explosions
were made, and on each occasion copious showers fol-
lowed in from ten to forty seconds. Professor Rosell’s
statement made to the writer was substantially as fol-
lows: "A dark cloud came up, and when overhead a
charge was exploded, and in a few seconds a few drops
of rain fell. Soon after another cloud was passing over
and a light sprinkle was falling ; another charge was
fired, and the rainfall perceptibly increased a few
seconds later. In case of a conflict of testimony be-
tween the reporter and the professor, the writer may
be excused for giving credence to the latter.

Col. Kleburg, of Corpus Christi, visited the rain
makers after Gen. Dyrenforth’s departure, and had an
interview with Mr. Ellis, who was in charge. Col
Kleburg was informed, among other things, that Gen.
Dyrenforth had expended the government appropria-
tion and $2,000 of his own money. In the special
Washington correspondence of the Dallas News, Gen.
Dyrenforth is quoted as follows :

‘“ After the experience in Texas, I think the venture
unquestionably promises success. The cost has not
been enormous. All, or all but some inconsiderable
parts, of my apparatus is manufactured, and I have
spent less than one-half the government’s appropria-
tion, $7,000. Every natural condition was against me.
‘We went to a quarter of Texas where the wind blows at
such a rate that operating our balloon was like reason-
ing with a lunatic or arguing with a bucking broncho.
We had to build tanks in which to form the gas, and
after doing this one of them burst and had to be rebuilt.
It has been said that atmospheric conditions
worked with us. This is directly opposite to the truth.
All but four of our first experiments were made with a ris-
ing barometer. The cowboys, who know ten times more
about the subject than those special advisory agents of
Providence on weather matters, our bureau officials, to
a man declared for fair weather. The night of our last
experiment the weather was so pronouncedly fixed to
be fair that one cowboy took me aside as a friend and
urged me not to try that night. He said I had done so
well up to the present time it was a pity to dim the
luster of my glory with a final failure, and he thought
I would better just declare the date postponed. But
for all this friendly counsel I went ahead. We fired
from 8 to 11 o’clock that night, and at 4 o’clock in the
morning I arose from the floor, where I was sleeping on
camp feathers, in response to claps of thunder. The
storm was on us and the rainfall great.

“T have been given the lie for saying that those rains
were the first to fall in that country for three years.
That is because every reporterI have talked to has
seen fit to neglect to quote me as saying the first
grass rain. By grass rain I mean a continued rain
that makes the grass grow. Besides this, we have
made dew, something unknown here. Go out in the
early morning, your boots are covered with dust. The
ground is so red hot the moisture in the air does not
condense upon it any more than it does upon a cook
stove. On the contrary, a body of hot air is constantly
arising to repel the clouds that may approach. After
the ground was thoroughly cooled by the rain, dew
formed, and I am satisfied that it is only a question of
time when we shall transform these arid plains into
wet regions.”

In the matter of expense there seems to have been a
misunderstanding between Gen. Dyrenforth and his
subordinate, Mr. Ellis.

Gen. Dyrenforth states above that, under the circum-
stances surrounding him, ‘‘ operating our balloons was
like reasoning with a lunatic or arguing with a buck-
ing broncho.” In this the writer agrees fully with the
general, and no words that he could summon to his
aid could more forcibly and truthfully express the ab-
solute verity of the case. The efforts of the party to
inflate, send up and explode balloons were no more sue-
cessful than reasoning with the parties referred to. In
this the general fully confirms all Texas Farm and
Ranch has published regarding the balloons.

In the ahove interview, if correctly quoted, Gen.
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Dyrenforth assigns to the cowboys more knowledge of
the weather than ‘‘those special advisory agents of
Providence on weather matters, our bureau officials,”
and yet these ignorant and unscientific bureau officials
predicted the rains which Gen. Dyrenforth claims as
his from six to twelve hours before their arrival, and
before the general’s explosives were made ready to
produce them. Gen. Dyrenforth corrects his reporter
in one particular. He did not say that he produced
‘‘ the first rain that had fallen in that country for three
years,” but ‘ the first grass rain.” Now it is a matter
of record that beginning the night of August 25, 1890—
just one year before—the heaviest rain fell in that
section that has been known before, during or since
Gen. Dyrenforth’s arrival, washing out culverts and
delaying trains on the Texas & Pacific railway nearly
two days, and that rain extended from the C ranch to
El Paso and beyond. The general claims that he has
exceeded his most sanguine expectations in that he
has ‘““made dew here—something unknown here.”
The ‘ meteorologist” of the party should have in-
structed Geen. Dyrenforth that on the plains, as else-
where, dew falls only when the temperature and
relative humidity are at the dew point, and that in
dry seasons, dew falls in response to. conditions pro-
duced by rain which may fall elsewhere, and that
neither with nor without the proper meteorological
conditions can Gen. Dyrenforth nor any one else
“make dew” save and except the same Almighty
power which is supposed to have created rain makers.

In regard to the temperature of the plains, Gen.
Dyrenforth does not agree with the common experi-
ence of the inhabitants and visitors. The truth is
the climate is delightful, and notwithstanding the
generally cloudless sky and brilliant sun, the heat is
not the least oppressive. Travelers can comfortably
wear a coat the hottest day in summer. This writer
traveled the road from Midland to the ranch several
times during the stay of the rain makers—the very
hottest part of the summer—in company with several
others, but few of whom removed their coats. The
summer climate of the Staked Plains, with the single
exception of its sand storms, is the most delightful on
the continent. For the truth of this statement we re-
fer to any unbiased person familiar with the facts.
—— O —

An American Electric Rallway in England.

The first overhead electric tram line in England was
opened in Leeds on October 29. Hitherto such objec-
tions have beenraised to the unsightliness of such lines
that, in spite of their obvious economy, all previous at-
tempts at electric traction in Great Britain have
been either on the conduit central rail or storage
battery system. The new line has been fitted up by
the Thomson-Houston Company. The maximum
grades are 1in 20 and 1 in 21 each for a distance of
one quarter mile, while another gradeof 1 in 28 is
three quarters of a mile long. The power station,
which is a temporary structure 85 feet by 36 feet in
area, contains two Thomson-Houston 80 horse power
dynamos, with the usual fittings. The engines are of
the single cylinder high speed type, and are supplied
with steam from a Babcock & Wilcox boiler. The
trolley is carried on standards 21 feet high, from which
the current is drawn off to the motors on the cars
through a small grooved wheel, which is pressed
against the under side of this bar, and runs along it as
the car progresses. The return current from the car
passes through the wheels to the rails and the return
wire. Each car is fitted with two 15 h. p. motors.

The Trade Rats of Arizona.

A miner near the Senator recently had a rather
singular experience with trade rats, known also as
mountain rats. As the nights were cold the miner took
his ore sack to replenish his rather hard bed. Having
neglected to come to town forseveral weeks, his supply
of beans had given out, and he had come down to a
diet of straight bacon. Considerably out of humor, he
started in to pull his bed to pieces one morning, and in
removing the sacks was agreeably surprised to find
three pounds of beans, with a little coffee mixed, which
the trade rats had brought from the Senator and stored
in his bed.

The rats are native Americans, and very different
from their imported Norway cousins. They are called
trade rats because they generally leave some article in
exchange for what they take away.

The miner states that he never killed a trade rat;
that these rodents habitually steal from one cabin and
carry their plunder into an adjoining one; that on one

.

; occasion he spilled a couple of quarts of corn on the

floor of his cabin and the next morning found the rats
had stored away every grain of it in a pair of saddle
bags hanging upon the wall.

He also states that the rats have thick caudal ap-
pendages, about three inches in length, which they
keep constantly throwing up and down, striking the
floor with each downward movement with the regular
measured stroke of a musical professor marking time.
They carry off plugs of tobacco, tooth brushes, combs,
and brushes, in fact, anything which they can manage
to move.—Prescott Courier.
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LORILLARD HOUSE BOAT CAIMAN.,

The mild climate of a considerable portion of our
Southern Atlantic coast, where flowers bloom nearly
the whole year through and vegetation but seldom
shows the effect of frost, offers temptations to the lead-
ing of an outdoor life which are especially attractive to
one accustomed to more northern temperatures, and
which can with difficulty be resisted by invalid visitors
to that section. The primary design of the house boat
shown in our first page illustration is to provide a com-
fortable and luxurious home in which all the delights
of such a life can be realized, with as few as possible of
its inconveniences, a floating house which can be moved
from place to place at will, and anchored in such favor-
ed locations as fancy or caprice may dictate. The
shallow bayous, lagoons, rivers, and lakes of Florida,
in particular, stretching in some cases far into the in-
terior, their banks lined with a semi-tropical verdure,
afford the ready channels by which, in such a boat, a
great extent of most picturesque and beautiful country
can be reached, the varied attractions of the hunting
and fishing everywhere found being such as to extort
the unqualified admiration of all sportsmen.

The Caiman is but just completed, and was built for
Mr. Pierre Lorillard, of New York, by the Pusey &
Jones Company, of Wilmington, Del. She is a steel
hulled scow, flat on the bottom, with round spoon ends,
driven by two small propellers, each operated by a
separate engine, the two engines being designed to de-
velop 200 collective horse power. The stecl hull por-
tion is 5 feet 6 inches in depth, and her greatest
draught is estimated at thirty inches, her speed not
being designed to be over eight or nine knots an hour.
In fact, speed has hardly been taken into the account,

farther than to be sure that she will always be able to |

make her way where desired, slowly pushing from one
point to another. The boat is 97 feet 6 inches long, 26
feet 6 inches extreme breadth at the top and 20 feet
wide at the bottom.

The hull, besides affording space for the boiler, en-
gines, and an ample coal supply, serves as a very roomy
cellar in which a large ice supply and abundant stores
of all kinds can be kept. Upon the hull is built the
house proper, the outside of which is of pine wood.
The first floor is for the use of the crew and servants,
but horses, ponies, dogs, and other animals can be
taken on a portion of the inclosed deck forward. The
kitchen has a range and hot water boiler, the hot water
service extending to the pantry and toilet rooms, and
there is a dumb waiter communicating with the pan-
try just forward of the dining room. The rooms for
the crew are aft, and there are rooms on this floor for
two maids, two waiters and a valet, besides two small
spare rooms for gentlemen. The space and appoint-
ments have all been carefully considered withreference
to the comfort and convenience of all who will be at-
tached to the boat.

The arrangement of the space on the main deck
above, or the top floor of the house, is shown in the
plan view on the first page. The fore part is devoted
entirely to the use of Mr. Lorillard and his friends.
The windows, besides the glass and blinds, are all
fitted with a very fine wire netting, as a protec-
tion against sand flies and gnats, all sliding easily on
frames, that the windows may be entirely opened when
desired. The bed rooms will each have a brass bed-
stead and a large wardrobe, the panels in the doors of
the latter having plate glass mirrors. The decorations
are to be of white and gilt and ebony and gilt, the
ceilings and walls being upholstered in cretonne backed
by Canton flannel padding, different colors being em-
ployed in different rooms. On the hurricane deck,
abaft the pilot house, there will be a studio.

The architect of this novel vessel, Mr. Gustav Hill-
mann, gave her the name Caiman, which in Spanish
signifies an alligator; but it is said that Mr. Lorillard
himself made the original drawings for the boat, almost
as detailed as those made by the architect, who sim-
ply had to put the design into the correct technical
shape for the builders. Mr. Hillmann was also the
architect of Mr. William Astor’s Nourmahal, Mr. Ger-
ry’s Electra, the Radha, designed for Mr. Lorillard,
and now owned by Mr. Bourke Wolfe, and many other
well known vessels.

Besides the Caiman, Mr. Lorillard also owns the
Reva, a twin-secrew yacht designed by Mr. Hillmann, a
staunch, commodious and luxuriously fitted up sea-
going vessel designed for’ general cruising purposes.
‘With this yacht he is able to take in tow another vessel
of novel character which he had built as a stable, so
that he can take with him, to any locality where he
wishes to remain for a time, a few horses for his private
use. The steel launch Lillian, built for Mr. Lorillard
about two years ago, was illustrated in our issue of
February 8, 1890. She is 65 feet long, 10 feet wide, and
6 feet deep, having a triple expansion engine of 75
horse power, and was designed for short shooting
excursions on the Florida and Georgian coast. As
with all the other craft owned by Mr. Lorillard, she is
most sumptuously fitted out, in harmony with the
luxury in which he lives.

&
<

THE average rainfall of the globe is 86 inches.

Cheap Aluminum,

The Electrical World claims that aluminum may
fairly be called the foster child of electricity, for up to
the time when the Heroult process and its various
modifications came to the front the lightest of the im-
portant metals was only a chemical curiosity. As the
electric processes have been more and more perfected
it has come to be a commercial product, and, although
not yet used for very many purposes for which it is
immediately available, it is likely to assume more and
more prominence. An interesting scrap of news comes
just at this time from the other side of the water ; this
is a reduction in the price of aluminum of ordinary
grade to so low a figure as fifty-seven cents per pound.
This reduction, made by the company at Neuhausen,
the largest manufacturers on the Continent, is stated
to have resulted in an immense increase in the demand,
and presumably, therefore, in the profits of the manu-
facturers. It is quite possible that the commercial
conditions existing here may for the present forbid
American manufacturers meeting the current German
rate, for to our country’s credit be it said that labor is
much better paid here than there, but it is, neverthe-
less, quite clear that it will not be long before the price
of aluminum—thanks to the resources of the elec-
trician—is reduced to a point where the metal can be
employed for a wide range of uses not now practicable.
A fall in price from two dollars to one dollar per pound
still leaves the cost so great as to very seriously limit
the demand ; at fifty or sixty cents a pound, however,
aluminum is within reach of effective competition with
other materials for a very large variety of work. In
this connection it may be stated that a new system of
electroplating with aluminum has been discovered.
The London Electrical Review describes the process
as follows: A solution of ammonia alum in warm
water is prepared, containing 20 per cent of alum. To
this is added a solution containing about the same
quantity of pearlash and a little ammonium carbonate.
The mixture results in effervescence and in the deposi-
tion of a precipitate. The latter is filtered off and
well washed with water.

A second solution of ammonia alum, containing six-
teen per cent of alum and eight per cent of pure potas-
sium cyanide, is now prepared warm and poured over
the precipitate previously obtained, the mixture being
then boiled for thirty minutes in a closed iron vessel,
jacketed, to insure uniformity of heating.

At this stage about twenty kilogrammes of water are
added, and about two kilogrammes more of potassium
cyanide, and the whole is kept on the boil for about a
quarter of an hour.

The liquid is then filtered from the precipitate, and
is now ready for use in the electrolytic bath.

-

Uses of Umnvulcanized Rubber,

There are used in the leather shoe trade annually
many thousands of barrels of rubber cement, which is
of course unvulcanized rubber in solution. A number
of manufactories are run particularly on this sort of
work, and their output to a large degree is sold directly
to the leather shoe manufacturers. The process is a
simple one, Para rubber being used and benzine being
the solvent. In order to get the finest, lightest and
cleanest cement possible, the outer skins of the hams
of Para are taken off, and the inner part, after being
stripped and separated into as many parts as possible,
is soaked in benzine until it is very much softened and
has increased its bulk about four times. This is then
put in a large churn run by power, and a little resin is
added to increase the sticking qualities. It is then
stirred for a number of hours, more benzine being
added from time to time until a homogeneous mass is
obtained, after which it is barreled and sent to the shoe
factories.

A small outlet for this sort of cement is found among
photographers for sticking purposes, to whom it is sold
after having been very much thinned by the addition
of more solvent. For repairing purposes a cement is
used to which has been added a little lamp black and
a certain quantity of litharge for the purpose of drying
after it has been applied. Another form in which un-
vulcanized gum is sold is that of various packings that
are to goin places heated by steam, where the gum,
after being put into place, is slowly vulcanized and has
a certain life added to it by having missed the first
process of vuleanization.

What is known as cut sheet is used largely in this
country and abroad. It is nothing more or less than
pure gum which has been massed upon a mixing mill
and afterward put in a rectangular iron box and pressed
into a solid cake. This box is fitted with a traveling
an 0 vement something like that of a planer, so that
the c.ke of rubber can be slowly fed out of one end
against a small revolving knife, which cuts it into the
thinnest possible sheets. These sheets are used in mak-
ing balloons, tobacco pouches and articles of that kind.
It requires no little skill to make these goods from un-
vulcanized rubber. To make a perfect sphere, it is a
matter of common knowledge among balloon makers
that no number of pieces less than seven can be used.
The pattern cutters may use nine, eleven, thirteen or
fifteen pieces, always going on the odd number, as it is
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claimed that a balloon made oi eight, ten or twelve
pieces would not expand evenly.

Goods made of cut sheet are usuaily cured by tne
cold process or by the vapor cure, and In some cases
are used without any wvuleanization at ali. Fformerly
India rubber thread was made of gum treated in much
the same manner as the cut sheet, and a great deal of
skill was attained in its manipuiation. 7These threads
were made so tine that from 7,000 to 8.000 yards ot one
kind would weigh only one pound. They were used
not only in suspender webs and goring, but in Jacquard
looms 1n place of webs, in some looms as many as 3,000
of these threads being used.— Rubber World.

_ e r—
The Detection of Hydrocyanic Acid in the Blood.

Professor R. Kobert, director of the Pharmacological
Institute at Dorpat, has lately published a little work,
which is a valuable addition to our knowledge with re-
gard to analysis of the blood for hydrocyanicacid. The
chief result of his experiment has been to prove that
hydrocyanic acid forms, with meth@moglobin, a new
body called cyanmeth@emoglobin, distinguished by its
intensely red color, and distinguishable from oxy-
hemoglobin and its modified combinations, which are
likewise red, by the spectroscope only. Neither the
spectrum of oxyh@moglobin nor that of the alkaline
red methzmoglobin, nor any characteristic absorp-
tion band, is shown by cyanmeth@zmoglobin in the
spectroscope. It is due to this body that the biood,
after hydrocyanic acid poisoning, shows such an in-
tensely red color in all places where methamoglobin
can be found ; but as oxyh®moglobin, which gives the
blood its normal color, may with the greatest ease be
transformed into meth@moglobin, it is consequently
easy torecognize hydrocyanic acid not only in the blood,
but with the help of the latter by the following analyti-
cal process : A cubic centimeter of blood is diluted with
ninety-nine times its volume of distilled water, to which
is added, drop by drop, and with continuous shaking,
a newly prepared 1 per cent solution of ferrocyanide ot
potassium. When the blood is free from hydrocyanic
acid the liquor changes from red to yellow—that is,
methemoglobin is formed, and the spectrum of the lat-
ter is seen. Blood containing hydrocyanic acid does
not lose its color, but becomes bright red, and showsno
absorption band in the spectrum ; or, in other words,
cyanmethzmoglobin has been formed. By exactly the
same process any organ may be analyzed for hydro-
cyanic acid if it has first been distilled in acetic acid.
It is necessary to observe in all these experiments that
neither the diluted blood nor the examined liquids be-
come alkaline, but rather show a slightly acid reaction,
because meth@zmoglobin also becomes red in alkaline
liquids.

Professor Kobert gives yet another method to dis-
tinguish blood which contains hydroeyanic acid from
normal blood, which he bases on the fact that the self-
reduction of the blood is arrested by the presence of
the smallest quantity of hydrocyanic acid. A 1 per
cent solution of normal blood becomes darker when
standing, and shows after some hours or days. in place
of the oxyh®moglobin spectrum, the spectruin of re-
dued h®moglobin—that is, only one yellowish-green
band in place of two such bands. Blood which con-
tains hydrocyanic acid remains under the same circum-
stances without change.— Lancel.

Furnace Shields,

All the puddling furnaces at the works of the Eisen-
industrie Menden & Schwerte, in Westphalia, Germany,
have been equipped with shields to protect the men
from the furnace heat. The shields consist of a rect-
angular iron screen suspended from an overhead rail,
which can be made to cover the whole working side of
the furnace, and which can be pushed aside when not
required, or when it interferes with the work. The
lower end is bent into a gutter, having a slight fall in
the direction of its length, and the upper edge is pro-
vided on the inside, that nearest the furnace, with a
pipe perforated with small holes about three-quarters
of an inch apart, which is in connection with the pipe
supplying water for cooling the sides of the furnace
bed. When in use, the inside of the screen is kept con-
stantly wet from the supply pipe, the jets trickling
down the screen; a notch is left at the bottom of the
screen for the passage of the rabble, and a short in-
clined plate is provided for the cinders to run over.
With these exceptions, the whole of the furnace is
screened by the water-cooled plate.

—————————— ————————
Colorless Varnish,

Colorless varnish, for use on fine labels or other
prints, as well as for whitewood and other spotless arti-
cles, is made as follows: Dissolve two and one-half
ounces of bleached shellac in one pint of rectified alco-
hol; to this add five ounces of animal boneblack,
which should first be heated, and then boil the mixture
for about five minutes. Filter a small quantity of this
through filtering paper, and if not fully colorless, add
more boneblack and boil again. When this has been
done, run the mixture through silk and through filter-
ing paper. When cool it isready for use. It should be
applied with care and uniformity.

-
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AN IMPROVED SHIPMAN PUMPING OUTFIT.

The illustration represents a new and improved
pumping outfit, made by the Shipman Engine Com-
pany, consisting of a boiler and pump on one base,
thus making a self-contained plant and dispensing with
the old method of pumping water with an engine and
belted pump. The steam being applied
direct from the boiler to the pump saves
the power heretofore lost on the engine,
belt, and the gearing of the pump, con-
sequently a greater amount of water can
be delivered with the same boiler pres-
sure. No engine being used, the services
of a skilled engineer are dispensed with.
The supply of fuel is automatically con-
trolled by a diaphragm which can be set
at any given pressure, and the pressure
will vary but a few pounds either way.
The water supply is also automatically

controlled by ball float in float chamber
connected direct with cut-off valve in
pipe leading from feed pump to boiler.
The feed pump is attached direct to the
piston rod of large pump, as shown in cut.
This arrangement of fuel and water sup-
ply leaves nothing for the operator to
do, beyond the opening and closing of
the throttle valve, when it is necessary
to start or stop the pump, there being
no small pet cocks or valves to adjust.
The economy of room is a very impor-
tant feature, the plant we illustrate hav-
ing a floor space, inclusive of legs, of
only 38 x 39 inches. This is no more than
is ordinarily occupied by the average
small power engine commonly used for
pumping purposes, and it does not require
a skilled mechanic to set up or operate
this machinery, as a person of ordinary
intelligence can be taught its manage-
ment in a few hours. The entire outfit
is of the best manufacture, the boiler
having been tested to 400 pounds pres-
sure per square inch. All of these com-
bined pumping plants are shipped com-
plete, crated, so that no trouble is liable
to occur, as there are no parts to adjust, and full and
complete instructions are sent with each shipment.

THE

A WISCONSIN RAILWAY COLLISION,

A railway collision took place in October last near
Menomonie, Wis., in which, by rare good fortune, none
of the passengers were hurt, although two locomotives
were very badly broken up, as shown in our illustra-
tion. An Omaha train going west on the St. Paul and
Minneapolis Railroad crashed into a stock train which
was coming from an opposite direction on the same
track. The engineer of the passenger train had for-
gotten an order toawait the stock train at a switeh,
and, when it was seen that the collision was inevitable,
the engineers of both locomotives put on the air brakes,
reversed their engines, and, with their firemen, jumped
for their lives. The speed of both trains was thus re-
duced so that they were running at the rate of only
about ten miles an hour
when they came together,

tonic, causing an increase in the arterial tension and
in the fullness of the pulse, exciting diuresis and dimin-
ishing cedema and dyspnea—acting, in fact, very
similarly to digitalis. Dr. Poulet was induced by these
researches to make trial of Coronilla varia in heart
cases. He employs a tincture made from the entire

SHIPMAN AUTOMATIC SELF-CONTAINED PUMPING OUTFIT.

plant (1 in 5), also a powder made from the flower.
The dose per diem of the tincture is from half a
drachm to a drachm, and that of the powder from
fifteen to thirty grains. These fpreparations, though
they have a strong characteristic odor, are not nearly
so disagreeable to the taste as those of Coronilla scor-
pioides. Details are given of two very severe cases in
which these preparations of the Coronilla varia gave
almost immediate relief. M. Poulet recommends this
drug also in other heart cases where digitalis has been
used, and where it seems to have been given for too long
a period, or, as sometimes occurs, where it has begun to
act on the gastro-intestinal canal.— Lancet.

Composition for Printers’

Rollers.

There are several modes of making roller composi-
tion, and nearly every country printer has his own pet

method. You do not say what proportions of the
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It should then be put into a melting kettle, and when
thoroughly melted the molasses must be added, pouring
it in slowly and stirring well, the whole boiling about
onehour longer. Itcan then be poured into the mould,
which should be perfectly clean and well oiled before
using. Another recipe is glue five parts, sugar five
parts, and glycerine six parts. Of course
the proportions must be varied accord-
ing to the time of year, using more glue
in the summer and less in the winter.
To prevent mouldiness add a little car-
bolic acid to the composition when melted.
In washing rollers containing glycerine,
water should not be used; benzine, turps,
or what is more preferable, oil of cam-
phor. This cleaning agent is extensively
used in Germany for cleaning ink off
rollers, type, machines, ete., and has many
qualities to recommend it. We may ask,
why do you trouble about casting your
own rollers, or making composition, when
there are reliable firms that will supply
a much better and more economical
article than you can ever possibly make ?
—Printer and Stationer.

<o >

Prospective American Coal EXxports.

The United States have made such re-
markable progress in all the arts and
manufactures within the last ten years
that it is important to the rest of the
world, and more particularly to indus-
trial nations like our own, to ascertain,
if possible, how far that progress is to be
continued in the future. Two of the most
essential elements of such progress—
cheap coal and efficient labor—are not
only at the command of American manu-
facturers, but are being enjoyed by them
in an increasing degree. As regards fuel,
indeed, no country of industrial impor-
tance possesses such an ample store.
The known area of the United States
coal fields is stated at 98,430 square miles,
or nearly six times the area of the coal
fields of the United Kingdom. But this
does not include any of the States in the Rocky
Mountain section, such as Dakota, Montana, Wyoming,
Utah, Colorado, nor does it embrace the Pacific States
of California, Oregon, and Washington, of which the
coal areas are less accurately known. There is reason
to believe that the coal areas of the United States are
much larger than is commonly supposed, but in any
case they are larger than those of all Europe.

It will naturally excite some surprise that with such
remarkably cheap coal at commmand, the United States
do not, like England, Germany, and Belgium, send
considerable quantities to other countries. Coal at 4s.
per ton at the mines should certainly be able to com-
pete with coal costing nearly 6s. per ton like that of
Germany, or about 8s. per ton like that of Belgium.
The explanation is that, although the United States do
export a certain quantity of coal to South and Central
America and Canada, they have never hitherto laid
themselves out to any ex-
tent to cultivate this

but both engines were
demolished, and the bag-
gage and express cars and
four stock cars were wreck-
ed. Some of the train
hands were slightly hurt,
but none seriously, while
about twenty-five head of -
stock were killed, and many
others so wounded that
they had to be put to
death.

The Treatment of Ta-
chycardia.

The most distressing af-
fection known as paroxys-
mal tachyecardia, or ‘‘ra-
pid heart,” has unfortun-
ately not generally proved
as amenable to treatment
as could be desired; but
Dr. Poulet, of Plancher-
lez-Mines, has recently
found a remedy in a little
known plant indigenous to
Alsace, which appears to
exert arapid and beneficial
influence over the parox-
ysms. The plant in ques-
tion is the Coronilla varia,
or faucill-, which, like some other species of Coronilla,
is sometimes used as a household remedy, being con-
sidered to have cathartic and diuretic properties.
Some recent researches by MM. Spillmann and Haus-
halter on a closely allied species—Coronilla scorpioides
—showed that that plant acts as a powerful heart

Al
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WRECK OF TWO LOCOMOTIVES IN A WISCONSIN RAILWAY COLLISION.

various ingredients you use, so it is difficult to tell in
what direction you err. Here is a recipe that may suit
you. One and a half parts of best glue to one part
molasses. Place the glue in a basin and let it soak for
half an hour in clean water, then drain off the water
and let the glue remain covered for about three hours.
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branch of the trade, hav-
ing enough on hand in
meeting the vast require-
ments of their own arts
and industries. But there
is no reason to doubt that
the time will come when
the United States will be
in a position to compete
successfully with English
coal in markets where the
latter has now a practical
monopoly. Whether this
will be hurtful to England
may be a moot point.
There are many who think
it would be well for our
future, if not for our pres-
ent, if some embargo were
placed on the unrestricted
export of British coal to
countries that use that coal
to promote their industrial
interests against our own.
—Engineering.

— > ———

Mastodon Remains, New
York City.

The Museum of Natural
History has been enriched
with a mastodon’s tusk, which was lately uncovered by
the laborers employed in excavating the Harlem Canal,
in the northern part of the city of New York. Itis
four feet long and six inches diameter at the base. It
is in a good state of preservation. It was found in the
bog, sixteen feet below the surface, in peaty ground.
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THE COLUMBIAN TOWER.

After much uncertainty and discussion, it has been
definitely decided, so says Engineering, that a high
tower shall form one of the conspicuous attractions of
the exhibition at Chicago in 1893. We do not under-
stand that this work is any portion of the official plan ;
but that, on the contrary, it is made the subject of a
concession to the capitalists who provide the necessary
funds and expect to gain a large return. Ve think it
a matter of regret that an exhibition so original in all
its general features should be marred by the adapta-
tion of an idea—though absolutely novel and success-
ful at Paris in 1889
—from another

—

Reunion furnishes 500,000 pounds yearly—the others
about 50,000 pounds.

The vanilla tree begins to yield in its third year and
yields from thence to its thirtieth. The season com-
mences in the month of April and lasts until the mid-
dle of June. The beans are gathered in their green
state.

There are two existing methods of curing vanilla.
In the first of these the beans are laid in quantities on
great cloths spread upon the ground and exposed to
the sun for a period of two months or until they have
attained a dark brown color. They are then bunched

in is a soft black pulp. Certain Spanish words are
used to distinguish the qualities, as primeira, first, 10
inches in length ; chica-prima, second ; sacate, third ;
and basura, fourth. The quality of the bean is after-
ward further enhanced by the exudation of a certain
needle-like crystal or efflorescence which covers the
surface of the fruit, and called in French vanille givrée
(frosted vanilla). The crystals are found to be almost
pure benzoic acid.

Progress of Iron and Steel and Tin in California.

The steel works plant at Roseville, a suburb of San
Diego, will be in
operation soon.

exhibition. But
this is a matter of
opinion, and it is
eminently satis-
factory to note
that the Colum-
bian tower has
been designed by
so eminent an
engineer as Mr.
George S. Mori-
son, of New York
and Chicago. It
is stated that the
capital will be
furnished by Mr.
Carnegie. Weare
without details at
present of this in-
teresting work.
but we publish a
perspective view
of the general de-
sign. The tower
will be higher
than that of Eiffel
by more than 150
feet, and, as will
be seen from the
illustration, Mr.
Morison has been
no slavish imitat-
or of Eiffel’s beau-
tiful structure.
There is not much
time to complete
the work, and no
doubt many diffi-
culties will be met
with both as re-
gards foundations
and the rigorous
winter seasons,
but we may feel
confident that
American skill
and energy will
carry through the
work to a success-
ful conclusion by
the spring of 1893.
Indeed, we are in-
formed that DMr.
Carnegie asserts
the work will be
completed in six
months after it is
commenced. The
weight of steel is
6,000 tons.
Vanilla,

Mr. Horace G.
Knowles, United
States consul at
Bordeaux, reports
that Paris, Lon-
don, and New
York are the mar-
kets of the world
for vanilla ; after
these Bordeaux
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occupies. an im-
portant place.
Great quantities
of the bean are used in France. It is employed for
making confectionery, pastry, ices, liqueurs, and cordi-
als, and enters into the manufacture of perfumery.

Vanilla is of Mexican origin, though found in almost
every tropical country. It is a vigorous vine of the
orchid species, about 20 to 30 feet in height, with heavy
oblongated, sea green foliage. It thrives in dense
forests, where its branches entwine and interlace them-
selves with neighboring trees. The stem is four-cor-
nered, or quadrangular, the flowers large, fragrant and
spike-like. It yields to cultivation.

The greater portion imported into France comes
from her colonies—Gaudeloupe, Madagascar (Sainte
Marie), Mayotte, the island of Reunion, and Tahiti.

THE PROPOSED COLUMBIAN TOWER, CHICAGO.

in bundles of fifty and packed in tin boxes for exporta-
tion. The second method consists of attaching to-
gether by their inferior extremnities a number of the
beans and immersing them in a vessel of boiling water
until they become white. They are then exposed for
a few hours only to the sun, after which they are cov-
ered with a native fixed oil, usually that of the cashew
nut.

There are four qualities of vanilla, and these are de-
termined by the length and size of the bean, it being
found that the flavor and perfume are in direct ratio
to the weight and measurement. In appearance the
beans are slender and cylindrical, averaging about 5 or
6inches in length and half an inch in thickness. With-
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[ron will be ship-
ped by water to
the works from
the Tepustete
mine, at San Ysi-
dro, Lower Cali-
fornia, fifty miles
south of Ensena-
da. The vein
averages 125 feet
in width, and has
been traced on
the surface for a
distance of over
2,000 feet. Dr.
Eames says at
least 85,000 tons
of metallic iron ore
is in sight, which
averages 68 per
cent of iron.

The Los Angeles
Times claims that
within 175 miles of
Los Angeles there
exists t he finest
body of Bessemer
iron ore, both in
extent and quali-
ty, in the United
States. This ore
body is tributary
to Los Angeles,
lying as it does
near the line of
the Atlantic and
Pacific Railroad,
in the vicinity of
Newberry, the
first station east
of Daggett.

It is the proper-
ty of the Califor-
nia Iron, Steel
and Tinplate
Company, who
have now a corps
of engineers on
the ground mak-
ing surveys of
t heir holdings,
and also a line for
a narrow gauge
railroad from the
mines to Newber-
ry, and also have
a number of men
employed devel-
oping the mines.

The ore body is
a solid mass of
Bessemer, with-
out a rock or
break, 400 feet in
width, of more
than 3,000 feet in
length, and of
apparent great
depth—300 feet of
which is already
exposed.

Two new veins
of rich ore have
been pierced in
the mining ope-
rations of the Temescal tin mines, near South River-
side. The new concentrators and ore breakers are in
full working order.

The Temescal Company is now putting out from
three to four tons of block or pig tin per day.

— O

A Drug Explosion,

A student of pharmacy in Hesse was called upon to
put up a prescription containing a 20 per cent solution
of chromic acid, salicylic acid, and water. He put the
crystals of chromic acid directly into the alcohol,
whereupon an explosion took place, and the unfortu-
nate student was severely burned in the eyes.
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RECENTLY PATENTED INVENTIONS.
Engineering.

ROTARY STEAM ENGINE.—Edward H.
McDonald, Wytheville, Va. This is an engine of the
double piston pattern, in which the casing 18 composed
of a series of sections, and having a steam chamber in
which epicycloidal pistons are arranged, while there
are inlet and exhaust plugs communicating with steam
and water passages, levers being attached to the plugs
and pitmen connecting the levers. The parts of the
engine are also 2o made that 1t may be used as a pump
for forcing feed water to the boiler, and so that the ex-
haust steam may be employed to heat the feed water,

Raillway Appliances.

CABLE GRIP MECHANISM. — George
Muller, Hoboken, N. J. This invention provides an
improvement specially designed to enable the operator
in charge of the car to quickly and conveniently throw
off the cable after it is released by the gripping jaws,
or to pick up a cable traveling in the same or a dif-
ferent direction or at a different rate of speed, and
place the picked-up cable between the jaws of the grip.
The 1nvention consists of an angular arm or arms con-
nected with a pivoted guiding arm, and a link pivotally
connected with asliding bar, and facilitates the pick-
ing up or throwing off of the cable at will whenever
desired.

SLIDING RAILWAY.—Charles A. Barre,
Parig, France. This invention relates to hydraulic pro-
pulsion railways of the S. D. Girard type, in which the
rails are on an elevated structure with a main carrying
water under great pressure, from which there are up-
wardly projecting branch pipes termed propellers
having discharge nozzles, automatically operated by
shifting levers on the car, the water heing turned into
chambered slides or skates which slide on the track,
and which when the train is at rest have a metallic con-
tact with the rails. The slides or shoes constructed ac-
cording to this invention are designed to have several
important advantages, being arranged for an oscillatory
and vibratory movement on the support and bearing
axle, and having a water-receiving chamber open at
the bottom, with contact or slide faces surrounding
the opening, and other novel features.

Mechanical Appliances.

RoCK BREAKER. — John H. Bloomer,
Jersey City, N. J. A derrick having a laterally swing-
ing boom has a hammer or weight freely suspended by
a cord or cable from the free end of the derrick boom,
while in connection with the derrick is a winding and
releasing mechanism for the cable. It is designed to
use with the device a heavy, steel-faced hammer, which
is to be raised by the cable as high as the boom will
permit and then dropped upon the rock or stone to be
broken.

BELT SHIPPER. — James R. Balsley,
Connellsville, Pa. This device comprises a hanger on
which is pivoted an arm terminating at one end in a
depending bend opposite which is a shoulder, a dog
being pivoted on the shoulder to impinge against the
arm, while a lever is pivoted to the lower end of the dog
and to the hammer, with means for operating the lever.
By this means the belt may be conveniently shifted
from the tight to the loose pulley or vice versa, and will
be started in the right direction when shifted to the
tight pulley.

SET SCREW. — Lycurgus A. Geisinger,
Center Valley, Penn. Combined with a punch isa
headless screw formed with a central aperture adapted
to be engaged by the punch, with a plug adapted to be
driven by the punch passing through the screw and
adapted to be engaged by the latter to hold the plug in
place. This set screw can be readily applied, and is
designed to very securely fasten parts together, while
presenting no outside projections when in place. The
same punch can be used for driving a large number of
set screws.

GLAZIER'S HAMMER. — Thomas C.
Grimshaw, Pittsfield, Ill. This is an improved form of
hammer, of simple and durable construction, for con-
veniently driving the points to hold the pane of glass
in place in the frame. It has one head on which is
pivoted a triangular face, the face thus being movable,
while the other head bas a ring of soft material, prefer-
ably rubber, to deaden noise when moving the hammer
over the pane of glass when driving the points.

Agricultural.

ENSILAGE HARVESTER AND CHOPPER.
—William J. Conroy, Aylmer, Canada. By drawing
this machine over a field of standing fodder, it is
designed to harvest or mow the fodder, cut it up into
pieces of the right size, and deliver the chopped ma-
terial to a receptacle on a cart following. A conveyer
is located at the rear of the harvester knives, and at
therear of the conveyer is a downwardly extending
chute, above which spirally arranged revoluble knives
are journaled, while there is a second conveyer at the
base of the chute, there being a driving connection be-
tween the driving mechanism of the harvester, the con-
veyer shafts, and the knife shafts.

G UANO DISTRIBUTER AND SEED
PLANTER.—Hezekiah Vickery, Willacoochee, Ga. This
invention relates generally to agricultural implements
and especially to a combined fertilizer distributer and
corn and cotton planter. A corn hopper is secured to
the central beams, and in an apertured lug on the lower
end of the hopper is a spring rod on which is a disk
forming the bottom of the hopper, there being a trans-
verse shaft on which is an arm intermittently engaging
the rod to move the disk to one side, to discharge a
measured quantity of the contents of the hopper.

Different hoppers are provided for the fertilizer, corn,
cotton, seed, etc.

HAY STACKER. — Oliver H. Buck, Me-
Lean, Ill. This is a portable structure, consisting of
an open frame tower mounted on runners, and having
two central cross pieces or platforms through which
extends a mast, adapted to t~ raised and lowered by a
rope, there being on top of the mast a swinging arm
with a pulley and hoisting rope, The hay is elevated by
tongs connected with the rope from the arm, which
may be swung around to place the hay where desired,
and the mast is readily raised in the tower as the stack
increases in height.

Miscellaneous,

VENDING APPARATUS. —Oscar T.
Smith, Buena Vista, Va. Upon a track which is pre-
ferably endless and circular, a goods receiver in the
form of a locomotive and tender is adapted to run,
there being in the track a stop device and a tripping
readjusting device, the locomotive having a motor
mechanism and stop devices to be operated through the
aid of a coin. The motor s preferably a clock mechan-
ism, and the goods receiver has a pin which operates
the discharge devices, the receiver traveling through a
passace where it receives a portion or quantity of goods,
and then passes out to deliver the goodsto a purchaser.
The device is automatically operated by the insertion
of a nickel or other coin in the coin chute.

MoNEY DRAWER.—Frank Mahannah,
Omaha, Neb. A cover is hinged to the top of the
drawer near its rear end, the cover closing when the
drawer is shut, and flanges or guards closing the spaces
between the sides of the drawer and cover when the
latter is raised. The improvement is designed for
adoption in sliding money drawers used on counters in
stores, offices, banks, etc., to prevent exposure and ab-
straction of the conteuts of the drawer when open, by
parties standing in front of the counter.

KNOCKDOWN SAFE.—Henry J. Moyer,
Frackville, Pa. This is a safe for fruits, vegetables,
and other food products, designed to be convenient,
inexpensive, and afford through ventilation, while
being so made as to be readily taken apart and quickly
and easily set up. It has two pairsof detachable end
standards, a sectional and folding bottom, a central
folding shelf, a sectional and folding top, a back
formed of two vertically swinging doors and a front
formed of two horizontally swinging doors, while the
four sides of the safe have openings covered by screen
cloth.

RucHING MACHINE. — William H.
Holeywell, New York City. In this machine a travel-
ing chain composed of a series of tubular dies pivoted
together is operated in combination with a reciprocat-
ing plunger, a spring-actuated presser foot bearing and
sliding on the open ends of the traveling dies. When a
strip of material is fed to the machine it automatically
forms therefrom a ruffle or ruching, flat or puffed, and
integral with the body of the trimming is a continuous
strip to be used for the attachment of a band. The
machine makes a grouping or chain of figures, each
simulating a complete ribbed shell, all of the shell-like
figures apparently forming a portion of a common base.

Wick TRIMMER. — Chauncey R. Burr,
Boston, Mass. This is a device designed to facilitate
the accurate and convenient trimming of circular wicks
on a burner, without the operator soiling his hands or
the lamp. It consists of aring to engage the outside of
the wick, and a knife mounted to turn in the opening
of the ring to engage and cut the wick from the inside.
Any desired lengrh of the wick can be trimmed off, the
cutting being accurately and evenly effected.

CLOTHES PiIN. —John A. Johnson,
Trempealeau, Wis. This device is made of wire, and
has at one end a spring clip to receive the clothes line,
while at the opposite end is an oblong loop having a
narrow tapering portion, a spring tongue extending
through the loop. The pins are attacbed to the clothes
in the house, or where it is most convenient, the attach-
ment of the pin to the clothes line being readily effect-
ed by the spring clip.

OVERSHOE ATTACHMENT.—Joseph H.
Morison, Centralia, Kansas. Thisis a clamping device
for attachment to the heel end of rubber or other like
overshoes, and having opposite lateral clamping wings
in hinged connection at their inner ends with a central
plate on the shoe, a cam lever belng pivoted on the
plate to bear or the backs of the wings. The improve-
ment is designed to insure the quick, easy and firm
fastening of overshoes upon the feet, so that they can-
not slip or be accidentally drawn off,

ELEVATOR AND DuMP. — William H.
Enos, Chebanse, Ill. This invention relates to devices
used for unloading grain from farm wagons, and pro-
vides means by which wagon body may be raised from
the running gear and the grain quickly dumped in snit-
able bins, the wagon body being quickly returned to
place. A rope from a windlass is passed over guide
pulleys, pulley blocks being mounted in loops in the
rope, while there is a shaft between the loops around
which one member of the rope is wound, with means
for operating the shaft. The improvement may also be
used for dumping coal or other articles.

LAwN SPRINKLER.—William A. Rus-
sell, Los Angeles, Cal. The head of this device is
made in two sections fastened together and mounted
to turn on a fixed tapering discharge pipe opening into
the head, the latter having discharge chambers with
an inclined end formed with openings. A high pres-
sure is not required to revolve the head, which is de-
signed to distribute the water quickly over the entire
area covered by the sprinkler, and the device is simple
and durable in constructton and not liable to get out of
order.

Nore.—Copies of any of the above patents will be
fornished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention and date
of this paper.

WBusiness and Personal.

The charge for Insertion under this head is One Dollar a line
Jor each insertion ; about eight words to a line. Adver-
tisements must be received at publication o ffice as early as
Thursday morning to appearin the following week's issue.

For Sale—One second hand Whitworth Traveling
Head Shaper, 12 x 36 inch. All in firstclass order. Cheap.
W. P. Davis, Rochester, N. Y.

Best $12 Portable Forge Amer. Too) Co., Clev., O.
For best hoistingengine. J. S. Mundy, Newark, N. J.
Presses & Dies. Ferracute Mach. Co.. Bridgeton, N. J.
6 Spindle Turret Drill Press. A.D.Quint, Hartford. Ct.
Mixing machinery. J.H. Day & Co., Cincinnati, Ohio.

For Die Sinking, Steel and Iron DropForgings, address
N. Eccles & Son, Auburn, N. Y.

Machinery wanted for crushing asbestos and separat-
ing the fiber. Keasbey & Mattison, Ambler, Pa.

The Improved Hydraulic Jacks, Punches, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

For Sale—A new and valuable invention. Send for full
description. E. A. Spotswood, Jr., San Antonio, Texas.

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per
minute. Allsizesin stock. IrvinVan Wie, Syracuse,N.Y.

“Pneumatic Cotton Picker ” will pick 30 acres daily.
Will sell share or place on royalty. C. Baldwin, Quincy,
11l

For Sale—A vacuum pan, a digester or converter, a
still. All copper. Apply to J. Edw. Crusel, New Orleans,
La.

Scale removed and prevented in boilers; for each 50
horse, 10 cents a week. Pittsburgh (Pa.) Boiler Scale
Resolvent Co.

Guild & Garrison, Brooklyn, N. Y., manufacture steam
pumps, vacuum pumps, vacuum apparatus, air pumps,
acid blowers, filter press pumps, etc.

Split Pulleys at Low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
‘Works, Drinker St., Philadelphia, Pa.

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

Electricity, the popular electrical journal. Practical
articles, profusely illustrated. Published weekly. Sub-
scription, $2.50 a year. Times Building, New York.
Write for sample copy.

Competent persons who desire agencies for a new
popular book. of ready sale, with handsome profit, may
apply to Munn & Co., Scientific American office, 361
Broadway, New York.

Magic Lanterns and Stereopticons of all prices. Views
illustrating every subject for public exhibitions, etc.
8F~ A profitable business Jor a man with small capital.
Also lanterns for home amusement. 220 page catalogue
free. McAllister, Optician, 49 Nassau St., N. Y.

¥ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,

New York. Free on application.
N
AN .
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HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters,
or no attention will be paid thereto. This is for our
information and not for publication.

Reterences to former articles or answers should
give date of paper and({)uge or number of question.

Inquiries not answered in reasonable time should

e repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to regly to all either by letter
or in this department, each must take his turn.

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientific American Supplements referred
tomay be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

(3802) D. D. asks: What will stick
glass to cast iron or brass frames so that it will not let
go 1n rough handling? A. Try gelatine dissolved in
acetic acid, with a small percentage of glycerine (about
1part to 10 parts of the dry gelatine) added.

3803) A. D. F. writes: 1. I have a
bichromate battery, and after I have used it and let it
stand a while, it will not work at all. I take outthe
carbons and zinc every time, but it won’t work. Can
you tell me the reason why? A. Yourtrouble may arise
from one of several causes. Your carbon surfaces may
be too small; your solution may be too weak; pos-
sibly you have not paid sufficient attention to the
amalgamation of your zincs. Your binding screw con-
nections may be imperfect. 2. 1 have eight permanent
magnets. How can I have them remagnetized? A. You
can recharge your maguets by drawing them across
the polee of a strong electro-magnet, or inserting their
poles in coils and sending a current through the coil.

(3804) O. C. W. asks: Does an electric
car generate any current while running down a grade
with the current from power plant shut out? A. It
does if the motors are run in series. Thus one car
going down a hill may help to pull another distant car
up a hill. As on the usual system of working in paral-
lel the circuit of the motor of an electric caris open
while the carison a down grade no current is generated.
The motor is capable of generating a current when
driven in the manner described.

(3805) L. K. asks: What is good to
clean tombstones the quickest way, where they have
been discolored by the weather? A. The tombstones
that have become weatherbeaten and dusty should be
thoroughly washed with soap, water and fine beach
sand applied with a stiff scrubbing brush. Then if
stains require to be removed, a solution of oxalic acid
in water may be applied with the brush, and after
standing a few hours, should be washed off with cic

hands, as it is poisonous. Or apply a mixture of ¥4 lb.
soft soap, ¥4 1b. whiting and 1 oz. washing soda, and a
small lump of copper sulphate. Leave on the marble
for a day and then wash off and polish.

(3806) O. M. W. writes: 1. I would like
to know what solution jewelers use in which to dip
plated silverware to take off the oxidation; ard how is
it prepared? A. Any solution which will remove the
oxidation of silver-plated ware will tend to remove the
silver itself, and should therefore be used with great
care. A solution of hypo-sulphite of soda will remove
the tarnish; a solution of cyanide of potassium is more
efficient, but exceedingly poisonous, and should be
used with great care. 2. I have a medal about ihe size
of a $5 gold piece, but lighter gold color, having on one
side a head of Queen Victoria and ** Victoria Regina,
1837;" on the other, *“ To Hanover,” with a king on
horseback and a dragon underneath. It is in good
preservation. Is it of any value? A. In regard to the
value of your medal, we advise you to write to some
reliable numismatist.

(3807) P. K. asks: Is there any good
and practical method known to make drawings on
paper temporarily translucent, in order to take blue
copies directly therefrom, kind of blue print paper
mounted on cloth which answers well for use as work-
ing drawing. It would rave much time if the original
drawing could at once be rendered translucent and fit
for blue copyiug. The generally used transparent paper
or cloth is unfit for original drawings, as it soon gets
dirty, and does not permit the use of India rubber. A.
Drawings made on cardboard drawing paper are made
temporarily translucent by flooding the paper with puri-
fied benzine. The latter must be of the best quality.
This liquid soon evaporates without injuring the draw-
ing. While in the translucent state, the blue print may
be taken,

(3808) E. B. K. asks: 1. In the analysis
of 1lluminating water gas, to get at the per cent of hy-
drogen and marsh gas, by burning with pure oxygen
through heated platinum tube, what amount of oxygen
should be admitted to burette for burning the H and
CH, (say the analysis showed 18 CO5; 158 of CHy;
24 of O; 29 of CO; having a volume of 51 per cent in
burette). A. Enough oxygen must be added to com-
pletely burn all the marsk gas and hydrogen present.
If 1t were pure marsh gas, then 51 cubic centimeters
would require 102 cubic centimeters of oxygen. If it
were pure hydrogen, then 26 cubic centimeters wouald
suffice. If nonitrogen is present, simply add a good
excess of Oxygen, as any excess, within reasonable
limits, does no harm. If nitrogen is present, the com-
bustion can be effected with pure air, a8 oxygen com-
bustion in the presence of small quantities of nitrogen
is liable to give oxidation products of nitrogen, which
would invalidate the analysis. 2. Also what is the rule
for calculating height of barometer from certain
heights above sea level? A. La Piace’s barometric
formula is X (beight in feet)= 60,346 (1 + 000256 cos $)

2T + TV H
( 1+ ———) log — In this T indicates temperature
\ 1,000 H/
at the upper station and T/ temperature at the lower
station in degrees Centigrade. H and H’ denote the
height of the barometer in inches at upper and lower
stations respectively reduced to 0° C. To effect the

tO
last reduction, apply the formula H = & (1 — —) in
6,500,

which % is the observed height and Z° the temperature
in degrees Centigrade. For heights under 2,000 feet
the following formula may be used:

2(T+T)\ H—H
X = 52,500 (1 - _.) -
1,000 H+ B

(3809) E. C. L. asks what is used to give
the luster to artificial diamonds, and how is it made ?
A. They are sometimes backed with bright foil or with
mercury or looking glaes or amalgam. See queriee 3717
and 3793. Foils are described in the ** Techno-Chemical
Receipt Book,” $2 by mail.

(3810) W. M. asks (1) how to make alde-

hyde-ammonia. A. Evolve ammoniacal gas in any con-
venient way, such as treatment of ammonium sulphate
dissolved in water, with caustic soda or potash. This
should be done in a flask or retort. The gasevolved is
dried by bubbling it through concentrated sulphuric
acid, or by passing it over dry calcium chloride. It is
then passed into a solution of aldehyde in ether. The
aldehyde-ammonia will crystallize in large rhombohe-
drons. 2. How to make crystallized nitrate of silver.
A. Dissolve silver in as little nitric acid as possible and
evaporate,best on a water bath, until it crystallizes, If
the silver is not pure, the crystals should be fused at a
gentle heat until quite liquid, and then rediseolved, ex-
posed to the sun for a day, filtered, and recrystallized.

(3811) W. E. B. says: The recent severe
gale started in Texas and moved northeast into Canada.
Why was it not accompanied by northeast winds, the
same as when a storm starts in the Gulf of Mexico,
and moves up the Atlantic coast ? A. The great storms
that come up the eastern coast of the United States are
generally of the cyclone type and have their origin in
the tropics. The winds on the northerly side of this
class generally blow from the northeast. The storms
that are generated in the southwestern States aie often
of the eame order, and have their northwest winds in
the Western States, while the Atlantic States will have
easterly to southeasterly winds, the winds on the
opposite sides of a great storm of this type gener-
ally blowing in opposite directions. 2. Will the
wet and dry bulb thermometers work when placed
ineide, 8o that you can depend upon their readings ? A.
The wet bulb (Mason’s) hygrometer must have a good
exposure to the outside air and shaded from the sun
and wind. [t will not give reliable results inside of a
house. 3. I bave a record of my mercury barometer
falling to 2932 on June 16, 1891, and the thermometer
was 92. Why did it fall so low when no storm ap-
peared? A. A considerable fall of the barometer with-
out astorm is a frequent occurrence. There are dry
storm waves, the moisture of the atmosphere being too
tar below the point of saturation to produce rain or
snow by the change in pressure. High temperaturealeo

water. Marble can be much improved by rubbing t.:e | increases the hygrometric capacity of the air, whichmay
surface with fine sandstone. Keep oxalic acid off the | prevent rain during a barometric depression.
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(3812) ** Unscientific American” says:
Wil: you please state in your paper the difference be-
tween a copper flue, copper pipe, copper tube? A. The
only difference is in their use, each kind being made
for a special line of trade, Copper flues are made of
sizes and thickness for boiler flues and designated by
their outside diameter. Copper pipe is made to the out-
side gauge of iron pipe and thick enough to take iron
pipe threads and designated by the nominal inside
diameter. Copper tubes and tubing embrace a great
variety of sizes and thicknesses usual in tradc and gen-
erally designated by their outside diameter.

(3813) G. A. R. writes: A wan has been
working at electrotyping during the past'three years; he
handles considerable plumbago, bluestone, and iron
rust, the bluestone being a solution in water. His
hands are black and have been so for years, Can you
give me a receipt for something that will clean them ?
A. Possibly some modification of a tattoo removing
process might be applicable. Such is described in our
SUPPLEMENT, Nos. 695 and 722. There is alwaye dan-
ger to be apprehended in severe treatment applied to
such large areas of skin surface.

(3814) G. B. M. asks what rule to use to
wind a dynamo to obtain a certain number of volts and
amperes. How to wind a motor to obtain the best re-
sults from a given number of volts and amperes, as
8ix volts twelve amperes, twelve volts six amperes. Is
four volts eight amperes as useful for power, as, eight
volts four amperes? How many amperes can be safely
carried through No. 14, 16, 18, 20 respectively ? A. As
the length of wire on the armature is mainly concerned
controlling in the generation of the current, the first
question to be settled in planning a dynamo is the
voltage of the current to be generated. In the best dy-
namos two feet of active wire are allowed per volt.
Having determined the amount of wire required for the
armature to produce the specified voltage, the next
question to be determined is that of the current. The
wire selected must be of sufficient size to carry the cur-
rent without being unduly heated. The next step is to
plan the armature, which must be of sufficient length
and diameter to hold the wire. It is desirable to limit
the depth of the winding so that the iron core of the
armature shall not be too far from the polar extremi-
ties of the field magnet. The winding should be di-
vided up into as many coils as convenient, After hav-
ing constructed the armature with a suitable commuta-
tor, the iron part of the field magnet should be made in
such a manner asto inclose the armature, leaving air
spaces between the poles equal to about one-third the
diameter of the armature. The field magnet should be
constructed so as to permit of using interchangeable
coils. For a shunt machine the field magnet should
haveabout fourteen times the resistance of the arma-
ture. The amperage of a machine is determined by
dividing the E.M.F. by the resistance. It will there-
fore be seen that if a large current is required, the re-
sistance of the machine must be very low. In design=
ing a motor, the same general rules should be followed,
and the total resistance of the machine required to se-
cure a certain power from & given current is determined
by Ohm'’s law, the basis of the calculation being that it
requires 746 watts for a horse power, a watt being a
volt multiplied into an ampere. Itis impossible with-
in the limits of an ordinary reply in Notes and Queries
to furnish you with the full information desired. We
therefore refer you to Sloane’s *‘ Arithmetic of Electri-
city,” $1; Hering’s *Dynamo Electric Machines,’ price
$2.50; Hering’s ** Magnet Winding," price $1.25; and
“The Electromagnet,” by Silvanus P. Thompson,
price $6, all of which we can eend you by mail. Nos.
14, 16, 18, and 20 copper wire would carry respectively
64, 4, 2'5 and 1°6 amperes.

(3815) M. H. C. asks: 1. Is the current
from a primary cell proportional to the surface of the
elements exposed to the solution ? A. Nearly. 2. In
acarbon zinc cell, why is the exposed surface of the
carbon so in excess to that of the zinc? A. Depolari-
zation of a battery depends to a large extent upon the
carbon surface. If it islargein proportion to the size
of the zinc, it is more effective than it is when smaller.
3. Are electric street trailers ever lighted by an incan-
deacent system connected with the circuit of the motor ?
A. 1t is common to light electric street cars by the cur-
rent derived from the power system. We do not know
that the light has ever been appiied to the trailer. 4.
What causes the armature (of a dynamo) to require
more power in turning than afly wheel of the same
weight ? A, The turning of any conductor in a magnetic
field is always at the expense of considerable energy.

(3816) G. F. A. asks: 1. How long does

it take to make the vacuum in- the incandeseent electric
lamps ? A. From one {o several hours. 2. Does the air
pump which is used for this purpose cost a great deal
morethana good piston air pump? A. A Geisleror
Sprengel air pump costs about $50. 3. Is there any dif-
ference between an air pump and a vacuum pump ? A.
No. 4. What is the ratio of relative brightness ueed in
classifying the stars into their different magnitudes ?
A. The accepted light ratio of star magnitudes is 2512
and 0°3981—i. e., a star of the first magnitude is 2512
times greater than a star of the second magnitude, and
a star of the second magnitude is 0°3981 the light ratio
of one of the first magnitude, and so on through the
series.

(3817) M. R. asks: 1. Can refuse arc
light carbons be used in place of square carbons
in a battery, and does a rod with the same amount
of surfuce exposed as a square carbon give the
same intensity of current ? Also tell me how to fasten
same to a brass connection post. A. Electric light
carbons may be used in a battery, but if they are
coppered, the copper must be removed. Tais can be
done by dipping them in nitric acid. After this
treatment the carbons should be thoroughly washed
and dried, and about one inch of one end of each rod
should be heated and soaked with paraffin. These ends
can now be electroplated with copper and soldered to
the wire conmections, or they may be soldered together
side by side or fastened together by means of lead cast
around their upper ends. The round rod isar excel-
lent form for the purpose. 2. Tell me how to make a
white 1nk to write on a dark background. A. For
white ink u-e barytes or Chinese white and a little gam

water. 3. Tell me in what number of the SCIENTIFIC
AMERICAN or SUPPLEMENT 1 can find directions for
making a common plunge battery with glass or wooden
cells. A, Youwili find a large plunging battery de-
scribed in SUPPLEMENT, No. 792. 4. Please tell me
what eiements were discovered since 1886 and who are
the discoverers ? A. None have been definitely dis-
covered and identified as elements. The work of
Crookes, Von Welsbach, De Boisbaudran and others in
the direction of 1dentifying new elements have had no
very definite resuit in the period named. Norwegium,
holmium, thulium and many doubtful oxidesfrom the
minerals eamarskite, gadolinite, etc., cannot be allowed
to figure a8 authentic discoveries of elements. There
are still left about twenty bianks in Mendelejeff's table
to be filled possibly by newly discovered elements.

(3818) M. E. W. writes: I am thinking
of being an electrician. What is the salary of an elec-
trician ? What is his work? Does he have to go to
college or can he not study as an apprentice ? What
would be the best studies to take while at school ? A.
The salaries of electricians vary from $4 to $40 a week.
The work required of him is according to his ability.
Some parties who only run electric lines call themselves
electricians. Others are able to go into the most intri-
cate calculations. If yon expect to be an electrician
and not an electrical engineer, you can probably gain
the necessary knowledge by studying as an appren-
tice. At school you should study mathematics, physics
and chemistry, and if there is a course in electricity,
obviously you should take that.

(3819) E. F. B. asks what the surface
maasure would be to 1,000 feet elevation, also what the
elevation would be to 79 miles surface measure for
vision. A. In round numbers the possible range of
vision for an observer 1,000 feet elevation for an ob-
ject on the surface of the earth, and allowing for refrac-
tion, is 48 miles. For 79 miles range the necessary ele-
vation, allowing for refraction, is 2,680 feet. Not allow-
ing for refraction, for 1,000 feet elevation we havea
range of 4414 miles, and for 79 miles a necessary eleva-
tion of 3,180 feet. All this applies to objects on the sur-
face, and is of course subject to limitations of eyesight,
ciearness of atmosphere, power of telescope, etc.

(3820) F. C. &.—To remove fruit stains

from table linen moisten with dilute sulphuric acid
and then rub with aqueous solution of sulphite or hy-
posulphite of soda in watel.

(3821) Index.—In regard to the solidifi-
cation of potatoes the process is not patented and is
said to be as follows: Make a solution of 4 parts of sul-
phuric acid in 50 parts of water. Treat peeled potatoes
with this solution for thirty-six hours. Dry the mass
between blotting paper and subject to great pressure.
By using very strong pressure, billiard balls have been
made closely resemnbling ivory. The material can be
carved and doubtless could be used for the larger types.
We have had no practical experience with this receipt
or the substance described.

(3822) W. B. S. asks for the voltage and
resistance of a Fuller battery,and how many cells
would be required to light a two candle incandescent
lamp, a three candle and four candle. A. The voltage
is about1'90 when in good condition. The resistance
will depend on size; 3§ ohm would be a fair average.
Allow one cell to a candle power.

(3823) W. E. S. says: Three men are to
lift a timber 18 feet long, weighing 200 pounds,and each
to sustain one-third the weight, One to lift-from the
end and the two others to support their end by means
of a cross bar. How far from the end must the two
men place the cross bar to bear two-thirds the weight ?
A. The cross bar should be placed 4% feet from the end
of thetimber for three men to carry it with even load.

(3824) J. K. asks how to solder metal
to glass. A. We give you the following from the
** Scientific American Cyclopedia of Receipts, Notes
and Queries: ” ** Cover the glass with a thin layer of
platinum, by brushing a neutral chloride of platinum
mixed with essential oil of camomile. The oilisslowly
evaporated by heat, and when the vapor ceases to be
given off, the temperature of the glass is raised to a red
heat. This reduces the platinum salt to a metallic
state. The platinum thus attached to the glass is elec-
troplated with copper. The article to be attached can
be secured by electro soldering, or by means of soft
solder applied in the usual way to the coppered glass.”

(3825) J. L. says: 1. Lately I was vul-
canizing India rubber ina Hay’s vulcanizer. The safety
point is about 320° temperature, but it got upto about
390. I immediately shut off the gas and opened the
window, when somebody said that it would be danger-
ous to do so. Now, would the act of raising that
window have any effect upon the vulcanizer or the
contents? A. We can see no danger in opening the
window under the circumstances stated, and only a
cooling effect. 2. What is the cause of the bursting of
an emery wheel? A. The bursting of emery wheels
may be from defects, as a flaw or a crack unnoticed on
the outside, or from too great speed. 3. Do you think
that a small drill could be operated by springs, they
(springs) furnishing the power. Could you give any
hints as to how it could be done? A. Spring motors
are practicable for small drills. See SCIENTIFIC AMERI-
CAN SUPPLEMENT, Nos. 46, 47, 48, 50, 473, for illustrated
descriptions of spring motors.

(38206) L. A., Jr., asks: 1. What is the
best dressing for leather belts to prevent slipping?
Rubber belts the same? A. Rub a little beeswax on
the inside of leather or rubber belts, to make them
stick. This does not injure the material. 2. How
much heat may be obtained by placing 1,000 ft. of one
inch steam pipes, charged with 80 1b. steam pressnre,
in the basement of a 16 ft. square kiln? A, You
should be able to obtain from 150° to 200°, according
to construction and closcness of the room. 3. Is not
mutton tallow and cut rubber mixed a good leather
boot waterproofing? What can you recommend? A.
You will find your mixture to stiff and difficult to mix.
Try 1 oz. beeswax, 3§ oz. suet, 2 oz. olive oil.

(3827) E. A. D. asks: What is the so-

called * photographic process™ of printing? For in-
stance: I heard a bookseller remark to a purchaser:

** This book is not as clearly printed as the original, for
it was printed by the photographic process.” A. The
bookseller probably meant that the book was made
from copicd printing plates produced by the photo-
graphic process. Of each printed page of the book to
be copied, a photo-negative is made. A photo print
from the negative is made on sheet zine. This is etched
with acid, which eats out all the parts of the plate ex-
cept the printed letters and lines, thus producing a
printing plate without the need of setting types. Books
are copied in this way.

(3828) G. H. asks: 1. How can meer-
schaum be colored artificially? A. Fill the pipe and
smoke down about one-third, or to the height you wish
to color, leaving the remainder of the tobacco in the
pipe undisturbed for several weeks, or until the desired
color ie obtained. When smoking, put fresh tobacco
on top and smoke to the same level. 2. Have there
ever been ** professional fasters * 1n any other country
than America? A. As human nature is pretty nearly
the same the world over, we think you will find cranks
of the class named in every country under the sun. 3.
Where does the water exert the greatest pressure against
the sides of a moving vessel (steam boat)—at the bow or
at the stern? A. At the bow.

(3829) A. McB. asks: 1. What propor-
tion should the resistance of the field magnets be to
that of the armature of a motor in order to secure the
best results? A. In theshuntmachine the resistance of
the field magnet should be about fourteen times that of
the armature. 2. Is the resistance of a drum armature
one-half or one- quarter of the original resistance of the
wire? A. One-quarter. 3. Are there any other num-
bers of the SCIENTIFIC AMERICAN or SUPPLEMENT that
have anything in them about photo-engraving, besides
SUPPLEMENT, No. 6127 If so, give me numbers please?
A. You will find photography and photo-lithography
described in SUPPLEMENT, Nos. 656, 603, 642, 501, and
749.

(3830) A. D. B. writes: In the gas en-
gine, the charge is taken in hefore compressing fills
the same space in which it expands. What I wish to
find out is this: Would I derive any more power from
the same amount of gas (compressed just the same as in
the first illustration) if allowed to expand to say one-
half greater volume than in the first case. That 18 to
say, if I increase the length of stroke one-half, leaving
the volume of gas the same with the same compression,
how much, if any, would I gain in power? And how
far could I carry that principle in practice? A. If the
gas engine utilizes the pressure exerted by the expand-
ing gases to such an extent as to reduce the pressure at
the point of exhaust to such a degree that it would be
no longer available in driving the piston, it is obvious
that an increase of stroke would not increase the effi-
ciency of the engine; but if, on the other hand, the ex-
haust takes place while the pressure is still great in the
cylinder, an increase in the stroke would be beneficial.

(3831) D. MecN. asks how to water-
proof cloth without ueing rubber? A. Soak the cloth-
ing in aweak solution of alum ; afterward immerse it
in strong soapsuds ; then rinse it in clear water and
dry.

(3832) H. B. D. asks: How can I
ebonize a piece of white holly for inlaid work? A.
Steep the wood in strong liquor of logwood or galls;
letit dry and wash it over with a solution of iron sul-
phate. Wash with clean water and repeat if the color
is not dark enough.

(3833) A. M. asks: 1. How can I give
to steel the right degree of hardness for permanent
magnete? A. Heat the magnets to a low red; plunge
them in water and draw the temper toa straw color. 2.
How are the Burnley dry cells made? A. To secure
the details of this battery, you should purchase a copy
of the patent in which it is described. 3. What size of
platinnm wire will become red hot with current from
three cells of battery? A. It depends upon the amount
of current generated by the battery. Usually very fine
wire, either No. 34 or No. 36, is used. 4. How can 1
make a galvanic battery in which there will be no
chemical action except when the circuit is closed? A.
There is very little action in the Leclanche battery
when the circuit is open. You will find this battery
described in SUPPLEMENT. No. 157.

(3834) C. M. M. asks: 1. Whether hy-
drogen gas has been introduced for purpose of domestic
heating? A. It has not, owing to the expense of gemner-
ating it. The nearest approach is the Dabereiner lamp,
introduced early in the century to do what matches do
now. 2. If nosuch apparatus is known in the trade,
what kind of gas has been found most practicable for use
in private houses out of town? A. Gasoline gas, made
by passing air over the surface of gascline.

(3835) G. R. F. asks what to use, as of

a kind of varnish, to put on a rubber hose used for gas,
to prevent the smell of gas which comes from it, I
think, through the pores of the said rubber hose? A.
Try shellac varnish applied to the interior. A good hose
should be practically gas tight. A solution of shellac
in strong ammonia water is nne of the regular varnishes
for india rubber goods.

(3836) F. Z. C. writes : I have tried to
recharge a porous cup of Leclanche battery in the fol-
lowing way, but cannot get a current, although set up
the same asanew cup. Bits of carbon from electric
light lamp and powdered black oxide of manganese
nearly equal parts. Where is the trouble? Is it be-
cauee I did not use the grauulated manganese? Please
locate fault. A. We can see no reason why you did
not succeed with your hattery. Possibly you failed to
wet the carbon and manganese mixture in the porous
cell before trying to start the battery. You may have
sealed the porous cell 8o that the air cannot escape to
permit the solution to enter. There should always be
one or two air holes in the sealing at the top of the cell.

(8837) E. N. asks: Can you inform me
howto make an emulsion of cod liver oil? A. Take 8
0z. cod liver oil; 2 0z. gum arabic in powder; 3 oz.
water. Rub up the oil and gum, and then add the
water. Of this concentrated emulsion take 13 oz.; oil of
wintergreen, 24 drops; simple sirup, 1 fl. 0z.; water
3 fl. oz. Triturate the concentrated emulsion and oil of
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wintergreen together, and then add the water and then
the sirup. Other formulas are given in the ** Scientific
American Cyclopedia of Receipts.”

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 onapplication, 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
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

—

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

December 22, 1891,
AND EACH BEARING THAT DA'TE.

|See note at end of list about copies of these patents.)

Acid, manufacture of hydrofluosilicic, M. W.

Beylikgy 465,607
Adding mnehl 465,811
Alarm, See Graln bin alarm. Low water alarm.

Animal trap, Haney & O’Connell.................... 465,780

Annunciator for the supposed dead, W. H.

White

Autograph recorder, T. B Dooley.
Autographicre, v‘glstex‘, Thl es..
Axle, wagon,

Axle, wagon, M 'I‘yler
Bag. See Hand bag.
3mt spoon, G. M. Skinner
Bale tie machine, W, E. Gladdmﬁ
Baling press feeder, Brown & Gehrt.
Band uniting device, G. H. Aver.
Baseball, indoor, W. Windoes.

Bearing box, E. D. Mackintosh 465,673
Bed folding,}J. D. Ennes.. 465,616
Bed spring, J. Rose ..... 465,53
Bicycle, E. E. Ha: 465,475

rd
Bicycle seat, T. J l{lrkpatnck
Black-heads, instrument for removing, D. C. Gii-

Blmd wmdow, Stoeppelwerth & Knefelkamyp.....
Block. See Engraving block.

Blower, powder, A. E. Mngons ......................
Boiler.” See Steam boiler.

Boiler and plpe covering, R. 8. Miller..............
Bolt,C. ZaANAer.......covvver vuveirrennans ..
300ks metal cover for, G. Goldschmidt..
Box. See Bes,rmg box. Casting box. Letter box.

Mail b
Bread toasn dg device, C Hulmes. .
Breastpin an buttoni)ook combined,

Burr% ar alarms, electric circuit closer for,

OMPBOM. .. .uvtneesnnneeneenvarnonenaonssonnns

Burner. See Hydrocarbon burner.

burner. Vnpor burner.
Button, A. J. Shipley

Buttons, card for Mackie.

Camera. See Multiplying camera.

1 can,

Can. See O

Can and F combmed E. W Bullm-d
Car coupler, J McGowan..
Car coup
Car coupling, J . A. Bosch
Car coupli
Car coup!
Car coup
Car coup
Car coupling,
Car coupling, R. Stockton......

Car coupling, Von Tldeman & Cook
Car, dumpi g ke. .
Car ﬂoor cattle, F. Candn
Carg aring, electric motor, O. .
Car heating apparatus, H. A. Lewis .. 465,713
Car propulsion, system of, K. G. Wheeler (Meeeeen 11,211
Cars, steam generator for street, K. G.
Wheeler (r)....

Carding engin
Carriage, D. Je
Carriage, baby, I. To
Carriage han le, ‘child’s LA
Carrier. See_ Cash carner

Petroleum

Cash and
. Spittoon carrier.
Case. See Screw case.

Cash and package carner, H. M. Weaver....465,686, 465,687
Cash carrier, E. C. Gipe.....ccvcieiieeiinnniiiannnnas 465,471
Cash indicator and reglster. J. H. Bchnarren- .

ber
Castingg%ox, Schraubstadter, Jr., & Schilling..
Chain link, drive, S. H. Vinson
Chair. See Folding chair. Railway chair. Rock-

chai
Chlorfmmng and filtering vessel, combined, D.

gar bunching machine, H. Schmidt et al.
g See Rubber dam elam
ars, die for making, M. E. Elliott.
eaner ’See Flue cleaner. Pen cleaner.
ock, independent e]ecl;nc, ‘W.J. Dudley..
osef. See Water closet
lothes rack, Alexander & Johnson
Clothes wringer, W. H. Berlis..
Clutch, friction, H. I. Mason..
Clutch, fr ction, A.W. Robin 'son
Clute n, N. Shaw.
Coal Llpple. T B Mur] hey
ock, gauge, D. H. Ro|
Coffee pot handle, H. F. Ana al
Coffee roasters, motor for. Murphy & Mixter.
Coin receptacle . W. Robert.
Commode, 1. W. Sylvester.
Conveyer. Connley & Vieth. .
Conveying spparatus. T. M. Kenne
CouFlm Car_coupling. Shaft coupling
hill coupllng ‘Water closet coupling.
veee. 465,601
465,667

OOOOOOO

©ataa

‘s’:

Cranes, journal bearing for, J. A. Burns..
Crushing and grlndmg mill, G. C. Janney. .
Cuffattacher, her

Damper, C. S. HoOd.........coo0. v
Dental vulcanizing apparatus, G. B. Snow.
Die. See Spinning die
Direct-acting engine, F. F. Nickel
Dish washing machine, W. Butts....

Door plate, . M. Applegate
Door stop, C. 1. Williamson. ..
Drill. See Ratchet drill.

Drill and wrench, convertible, J Waterman
Drilling machme . W. Varn ey
Drying form, Schofield & Robb
Dust and flour agparator, J.H Shelley
Dust separator, helley.....oo.vvennogmn..
Electric currents, means for turning ontand off.
Smith & Acker
Electric machine, dynmno,lR Thury..
Electric snap swxi;c W. 8. Andrews..
Electric switch, H.
Electric swnch [ B.

Electrlca.l testmg instr
Elevator, T. J. Thorp..
Elevator safety devnce .Tha
EllipsoFrap h, A. W. Bradley, Jr.....
Ename. etc.. off plates. machine for

ClAUB. .ceeeiiiiieeaietiiiiieeeeiinneeaennnns
End gate, wagon, F. C. Ridenour. . 4
Engine. See Carding engine. Dlrectfa.ctmg en-

ine. Gas motor engine. Rotary engine.
team engine.

ngine cross head, steam, L. A. Le Mieux.. .. 465,671
Engine dash pot, steam, H. Haberlin..... 465,797
Engraving block, T. H. chks ..... 465,688
Envelope, G. W. Trauge! . 465,788
Envelope moistener and seaier, E. Ryder. 465,498
Excavator, J. H. L. Tuek........ 465,738
Eyeglasses, Kirstein De Celles. . 465,821
Fence, barbed wire, E. L. Lewis.. 6@,630
Fence, barbed wire, J. W. Griswold. 465,645
Fence posts, metallic base for, J. Gr. 465,662
File, ledger, bill, or account, K. H. Doan . 465,465
Flle, newspaper, Straube & "Richter. 465,568
Fire escape, - W. DiXOD.......... 464

Fire extmgulsher. L.D. Fuller..
Fire extinguisher, C. M. Radfo

& §_§§
&

2z

rd. . .
Flra protecting appar atus for bulldlngs, w.C.
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Fish line reel, J. Knudsen..................
Floss silk and tOOthﬁlcks and cutting
ments, holder for, Pettit

Flour packer, W. D. 1ray ..........
Flue cleaner, 1. Burke.........
Flushing device, J. C Spencer

Folding chair, C. T. S N
Fur bodies, feltmg, H W Flagg (r)
Furnace, J. Hagger
Furnace grate. )1 Hugeutobler
Gauge. See ‘Water gauge.

G me apparatus, F. A. E. v. Guericke
Gas bumers, heating attachment for, C

ye
Gas generator. carbonicacid, J. F. Wittemann

(as motor engine, F. W. Lanchester

G;as, recovering, cyanides from coal, W. L. Row-

lan
Gate. See End gate Sliding gate.
Gate, L.T".
Generator.

See Gas generator.

Glasser, machine for grmdmg oval, R. Friedel..
dge

Globe, show, Berger
Governor, steam pump, E. C. Johnson
Grainbin alarm, J. H. Nichols
Grinding machine A.Johnston.
Grinding machine, 1 R, Titus
h nd ngnachin e #ckle, A. Knobel...
Guns sa ety catch for hammerless, V.

[

Hair workinz machine, G. A. Williams

Halters, casting for rope, Edwards & Buﬂington 5

Ham cover, Wohltmann
Hand bag, extension C. W. Brewer..

Halliidle Bee Carriage handle. Coffee p

Harrow, S. G. Randall
Harvesting and huski
afford...........
Hat stiffening machine,
Hay press, G. W. A Arnold
eating system, air, C.
inge butts, concealed, B
inges, means for Operatmg lock, L.
itching post, H. N. Kodding
oe, pick, and shovel, combined, J.

chase of, A. E. Brown...................
Holder, See Lamp globe holder. Line
holder. Paper older. Pipe holder.
Hook, R. L. Kirby......coceoeeiiiiaaeiieenn,
Horses, devx ce for driving, H.E. Ware
Horseshoe, J. Miller.. a0
Horseshoe calk, G. W, We

of,J. Goodin...........ccviviiiiiinnnnnns
Hydrocarbon burner, W. H. Ames..
Hydrocarbon burner J. R. Morse
Indicator. See Cash indicator.
Inhaler, J. R. Cad well

‘W. Hurst.
Hoist ropes, mechaﬁusm for doubling up the pur-

ple.
Houses, means for securing the ‘inside ﬂmsnmgs

Ot

ar rope

Insects on plants, compound for destroying, W.

,l42
5 465 449

465,497
465,571

Tu WAtBOM. .. eetiiiiiiiiiii it etieeaaeeecenesneesas , 789
Insulators, guard for trolley wire, F. O. Black- 85447
L e s X
ron |nc105ures‘ construction of, G. J. Woelfel.... 465,509

Knife. See Pocket knife.
Knotting mechanism, J. Hornsby etal..... .. 465,610
Lamp cut-out, mcaudescent . Wirt . 465,508
Lamp, electri¢ arc, H. P. Bail....... .l 465514
Lamp, electric arc, H. C. Waldecke 00000 ,685
Lamp fixture, incandescent electric, Villaret &
3100) 11 F ) ISR a0 RNe O ANOG0000AROCAC0N00R00000000 465,
Lamp globe holder, electric arc, H. A . Foster...... 465,470
Lamp hanging devrce, arc, W. K. Howard, Jr...... 465,
Lamp, street, H. LeaK..........coceevvnennnnn .. 465481
Lamp, tubular, W, McArthur .. 463,597
Lantern, tubular, W. McArthur . 465,598
Leg, artificial, J. E. Hanger 465,698
Letter box, E. B. Grlﬁin. o0 465,524
Letter box, T. R. Lowerre....... 465.380
Line or rope holder, W F Kief 465,511
Line, safety, I. Bernauer-...... .. 465,446
Liquid raising device, C. Storla . 465,136
Lock. See Nut lock. Seal loc
Lock, A. F. Harrison. 465,819
Locomotive exhaust no 465,651
Locomotive spring and mak g the sa
VADS ....ueurieeeiasasens 465,661
Loggmg road tool, 465,448
Loom, I. C. Beatt{ 495,515
Losses by bad debts,
excessive, L. Maybaum 465,
Low water alarm, F. St. Cialr 465,767
Lubricator, N Seibert 465,6'
Mail box, W. F 465,697
Measurin{z devwe for bottles, E. Buchan . 465,750
Metal 80il pipe, R, C. BIACK. .. .ueuvuenrnnsrnrnresnes - 465,749
Metals, electro lytlc apparatus for treating, E. S.
£ 0 1 GO 00000006000B0000000C00000a000EbhO0B000s 465,525
Meter. See Oil meter.
Mill. See Crushing and grlndin mill.
Mouldings, storage rack for, G. K. Of.. .. 465,794
Multiplying camera, Randal & Price. .. 465,802
usical decanter, A. Sueur........ .. 465,795
Musical instrument, E. P. Hicks.. . 465,761
usical instrument, W. A. Munch . 465,487
Musical mstrument stringed, A. 465,490
Nail machine, C. E. Houghton.. 465,762
Nut lock, S. Green X(
Nuts, dies, and such like articles, device for ope-
rating the parts of split, J. B Baird............ 65,622
Oil can, S. Dunlap.................. 467
0Oil can, P. Good..........
0il meter W. H. Phillips . 465,
0Oil, rocess of and apparatus for purifying, J. J.
Packln metalllcrmg,.] S. Glenn. .
Padlocﬁ permutation, M. Brooke'..

Panels* or the llke to metallic surfaces, attachmg,

Paper holder and cutter, roll, L. Ehrlich

Paper, etc., machine for folding strips of,J. T.

Earle et al
Paper rolls, toilet, S. Wheeler..
Paper slitting and rewinding machi e,
Jacques

Paper trimming machinery, Edgcomb & Sanborn.
Pasteboardf machme for beveling or mitering the

edges of, E. Salt: z
Pavement, street S Wilkmson
Pen cleaner, ruling, F. W. Davenpo
Petroleum and analogous oils, re: nin
Petroleum burner,
Photographic machine, coi

Piano, uprng1 Weser. 0o

Pipe. See etal s0il pipe.

Pipe covering, C. B Manvule

Pipe holder, T. A. P

Pipes, coatmg composition for the cov
steam, R

Pitman, L. S. Bunker

ering of

Plaster and making the same, compound to re-

strain the setting of, G. E
Plate bendin, machme,J H Stouemetz
low, H. L. I arwood 5
Plow, 8. H. Sayre, Jr..
Plow attachment G M. D. Williams
Pocket knife, J. Lutters

Pocket receptacle, comKeontrolled C. P. Booth.
ot

Pole tip, vehicle, A. L
Post. See Hitching post.

Postal card mchhmes or the like, banding device

for, W.H.Bunce...............cocueiiiiiinnnnns 465,653
Press. See Hay press. Printing press.
Printing press, J. H. Stonemetz.. ,632
Printlr'ig press traveling cylmder, ‘3. H. Stone- e
Protector.  See Trousers protector. ’
Punch, check, S. 8. Williamson............c.coe.... 465,549
Pyroxylme material polishing sheets of, W.

L30T 4 e Eea8E008050000000600600000860500008 050 465,784
Rack. SeeClothes rack.
Railway ballast from furnace sla, method of and

apparatus for roducing, J. . Diebold . 465,572
Railway cbair, F . Parsomns............... . 465,46
Railway, e]ectric W. H. Applegate . 465613
Railway signal, J’. B. Cardwell...... . 465,752

Rail way sw1tch J. (‘hrlstiansen
Ratchet drill, J. F. McGrat
Recorder. See Autograph recorder.
Reel. See Fish line reel. Wire veel.
Register. See Autographic register.
Reglster C.S.Hood.............
Rheostat Andrews & Warren
Rocking chall‘.J T. Mitchell.
Rotary engine, 8. G. Brosius
Rubber dam clamp, C. A. Melster
Rule, M. Hogarty
Safe or vault C. 0.
Safe, provxsion, W A Ji .
Salt cellar, F. & G. W. Heyer.
Sash fastener C. O Blrney
Saw guide, P. Pl‘ylbll
Saw set, C. Messer.
Sawing machme, J.
Scale, automatic grain, F.
Scow, sand, W. Osborn. .

Screen. Sée Window sc
Screw case, H. Westphal.
Seal lock, 8. T. Nickerson.
Seat. See Bicycle seat.

465,517,

. 465621

465,723 instructions address Munn

Seed linting machine, cottou J . J. O'Brien
Separating machine, A. Heine......
Separating machine, J. G. \1undy
Separator. See Dust separator.
separator. Teeth separator.
Sewing machine, P. Diehl
Sewing machine, F. T. Welton..
Sewing machme, R. G, W oodward ............
Sewing machme attachment, A. B. McDowell.
Shaft coupling, G. L. BACNES. ... o vreenernrnnns
Shaft, crank, W. Hardwick..
Shaft 1oop, Best & Sadler. .
Shafts, vehicle, J. R. Broug 'ht 50 . 465
Sheet collecting mechanism, S. D. Tucker......... 465,604
Sheet metal, etc., machine for enamehng,H. Claus 465,461
Sheet metal,etc machme for powdering, H. Claus Aba 815
Shoe fastening, J. C. Chapman 465,7
Signal. See allway signal.
Sigr(i)alBand telephone system, combined, T. W.

Dust and flour

Signaling apparatus, train, P. Synnestvedt

Signali: § device, F. 8t. C .. 465,768
Siphon, J. Singer............. . 46),7¢
Sliaing gate, 17
Soap lye, treatment of spent, Hagemann & Mit-

tin,

peeding and rey ersing gear, F. E. Tremper.
pinning die, Kileen, Jr., & Birmingham........... 465,578
pittoon carrier and washer, Jennings & Mueller. 465 781
Spoke machine, metallic, R. Alpe 465,745
Spring. See Bed spring. Locomotlve spring.

Watch case spring.
Stamp, hand, J J Clarkson..
Stamp, time, H. Symonds. .
Steam boiler and water heateran:

Morse .
Steam engine, C. W. Tremain.
teel, making, G. Lindenthal..
teering gear, steam, J. Russeli.
tereotype plate and base, E. P.
tocking and making the same, H. C. Rightmi . 465,678
Stone dressing tools, manufacture of,H. Baumotte 465,748
Supporter. See Trough supporter.
Suspenders, T. E. Webb
Swimming aﬁparatus, J. G. Eisel
Switch. See Electric switch. Elect

S
S
S
S

Railway switch.

Switch frog, safety, D. MacPhersou . 465,531
Teeth separator, Toss & Davis. 465,555
Telephones, adJustable suppol 465,778
! Tellurian, G. R. Moo ,824
; Thill attachment, vehicle. W ‘Johnson., 465,528
Thill coupling, J. 'W. Leete. 465,628
Thill coupling, G. H. Perry . 465,726
Thill coupling, S. H. Root. 465,
Thrashing machmes, force feed attachment for,
E. E. Lo 65,714

Tongs, pipe, W. Dittrick..
Tongue support, D. Z. Yod er
Tool, combmatlon,C F.Hill..
Tooth, artificial, J. Campbell.

Trap. See Anirmal tr ap
Trap for waste water pipes, J. H. King............. 8.
Trolley, electric railway, C. 8. Foster............... 465,469
Trolley, electric railway, Sprague & O’Shaugh-
'I‘ro‘}j_lgh supporter and flock separator, combined, -
5
’I‘rousers Pro %ector, 0. Jonach 765
Truck, E. G. Nutt g .........
Truck, brick, C. W eymour.......
’I‘ruck cable grip car, E. R.
Truck, car, E : nd... 5
Trunk, F.J. Eggeman..... > 465,66
Trunk, G. S. Eggeman....... . 69
Tubular articles, mould for, 8. J. Adams. .. 465,171
Turbine, T.J. Tolman........... . 465,503
Type distributor, H C Leland. . 465482
Typewriting machine, E. J. Blaci . 465,589
Typewriting machine, A..T. Brown. .. 465,451
Typewriting machine, A. Davis . 465,591
Typewriting machine, A. Lo 465,823
Typewriting machine, C. E. ,,469,
Undergarment, C. A. Bro 65,452, 465,453
Urinals, extension omtfor J. Shepar . 465,566
Valve, A. Roekel, JT.....coverennnia.L., 465,803
Valve for drain pl%es air, E S. McClellan 465,534
Valve, hydraulic, E. 8. Matthews........... 465,611

Valve mechamsm, steam engme, M Jacker.

Valve, steam en§l ne, L. LeMieux.

Vapor burner, Thissell & Wilder

Vaporizer for hydrocarbon or similar
Kenderdine.

Velaliclle lighting

Vehicle wheel, ]

velocipede, C. E. McGlinchey 465,599

Ventil ating apparatus and ¢

Elliott......ccooviiinnnn.n.. 465,756
Ventilation of rooms, J 465,708
Ventilator and combined. entllato

Earl 465,615
Vessels, car for, J. B. Schneider.. 80
gon steering apparatus, traction, J. B. Osbome 465491

ch case spring, J . H. Fleming. 465,

Watch case spring, C. Nobs....... ,H84
Watch maker’s tweezers, F. A. Bartlett 465,606
Water closet, W. Bunt mg 0 J e B0eR00 465,609
Water doset coupling, J. A, Lynch.. 465,617
Water gauge, safety Walters & Brown, 465,605
Water wheel, F. 5 Eookwalter

‘Weather stng’ . Deacon 465,
Wheel. See Vehicle. Water wheel.

Wheel, E. Children

‘Wh e,’lharrow, W. Haslup.
Windmill, W, D. Nichols,
Wind ml]l, J. R. Smith
‘Window screen, G. W. Lincoln..
Wire, ap) aratus for treating, Hayes & Konig.
‘Wire reel
Wood an metal working machine, combmation,

M.C. Patrlclr . 465,493
Wrench, J. E. Shell . 465,542
Wringer. See Clothes wringer.

DESIGNS.
Ax, E. Ro ers...... 50000000600 000000 000O0000oo000a00KT 21,253
Badge, G. Bignell...... ... 21,251
Console, W. B. Bigelow...... 21,249, 21,250
Lantern, tubular, B, T. Steber . 21,254
Medal, J.Stern..... ... ... 21,
Piano leur grand W. B Bigelow .21, 247 21, 248
Rufﬂmlité 121,250 to 21,262
Spoon, Carranza 1,5 to 21,
Spoon, etc., W. H. JATNOUDCRU v s nennesrnaneerones . 21,
Trimming, dress, B.Lipper......c.ccoeveiiienanns 21,263, 21,264
TRADE MARKS.

Beverages, aerated non-spirituous, F. M. Dunbar.. 2,486
Buttons, pearl, Standard Pearl Button Company... 20,472
Champ: ewine, C. Arnold &Co............... .. 20,470
Diamond gems, artiﬂclal Allen & Jonassohn . 20,473
Dress goods in piece, W. McFarlane & Co 20,478
Dye stuﬂ‘s, Farbenfabriken, vormals Fr. Bayer &

(Y BB 000000 R ECIa0o0 OO SOOAAO0a0 023 A000a0 ,487 to 20,493

Electrical work, metallic brackets for use in, "Elec-
trical Supply Company

Flour, M. B. Sheffield......

Flour, wheat, Mecke & C ..

Grain, ete., pneumatic dlstrlbuter for sowing, G.

SELAWSOTL. « e eveenenenenensnenronssenssenensnens 20,481
Head wear, Collms & Falrbanks 2,496
Hosiery, Powell & Bro........... ,494
Lamps, glass, Dithrldge &CO..oovvviinnannnn, 20,497
Leat er. dressmg for patent and enameled, W.

ng ..................................... .. 20,499
Medicated wines, W. H. Reinbold .. 20,479
Nerve elixir, E. Dort......o,.cen.. . 20,498
Publications, serial, W C.Gates.............cuuninnn 20,471 )
Razors, pocket kmves, and scissors, Graef & o
Ren(:}edy for diseases of the blood, Union Medicine .
Remedy for headache, rheumatism,neuralgia, and

pains in the chest and stomach, Sutlifi & Co.... 20,500
See%ers and gram drills, Dowagiac Manufacturmg
............................................ ,474
Soaps, detergents, starch, blue,and washing and
bleachmg powders,Liverpool Patent Soap Com- VT
Sugar, Srepared icing, F.J. Gibson................... 20,475
Tin and terne plate, United States Iron and Tin
Plate Manufacturing Company................... 20,495
Tin, phosphor bronze, and manganese bronze,
Phosphor, M. R, ISBACS....oeeevreeinrnneariannnes 20,476

A printed copy of the specification and drawing of
any patent in the foregomjg ist, or anfy patent in_print,
issued since 1863, will be furnished from this office for
25 cents. In ordermg please state the 1 ame and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-

fomg list, provided they are simple, at a cost of $40 each.
f compllcated the cost will be a llitle more, Fnr full

, 361 Broadway, New
| York, Other forelgn patents may 7 als0 be obtainad.

"?.!'[bvecfizemenfs.
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Back Page,
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morning to appear in the following wee

e same rate per agate line, by measure-
Advertisements must be
Office as early as Thursday
’s issue.

USE ADAMANT WALL PLASTER

Itis Hard, Dense, and Ad-
_ hesive. Does not cieck or crack.
. It 15 1mpervious to wind. water,
and disease germs. It driesin a
tew hours. It can be applied in
—any kind of weather. It is in gen-

‘/ F-» eral use. Licenses granted for the
X ;nnxnlg.us‘nu. and selling.

: Address ADAMANT MEG. CO

9 E. Genesee St.,
syracuse. N. Y.

Patent Foot Power Machmery
Complete Outfits.

Wood or Metal workers without steam
power, can successtully compete with

the large sho

LABOR SAVING
Jatest and most improved for practi 1cal
shop use, also for Industrial Schools,

Home Trainin
Seneca

695 Water Street, Seneca Falls, N. Y.

ps, by using our New
Machinery

g.etc. Catalogue free.

Falls Mfg. Co.

Improved ‘Screw Cutting
Foot and Power.

Drill Presses,

Machinists’ Tools and Supplies.

LATHES

Shapers, Band, Circular, and Scroll Saws.
Lathes on trial.

Catalogue mailed on application.

SEBASTIAN LATHE COMPANY,
44-46 Central Ave., Cincinnati, O.

@ T. A. C.

Inventors,

e

TUS

MARCH 1st to OCTOBER 1st.
Sales of a patented specialty over
two millions Manufactured on roy-

AR()RA ADVERTISING CO.,
COSHOCTON, O.

éaloqoe\
AND
) FINE PREASSWORK

MOSS TYPE
PHOTO ENGRAVING.
== ZINC ETCHING

)

Ournew General Circular “S. A.,” showing specimens
of all our work, is now ready. Send stamp and particu-
lars for estimates.

Size, 14 x 20 inches, $30.00

“

“

Ix14

DRAPER’S
RECORDING

THERMOMETER

Standardized
—AND—

Warranted.

Gives a correct and con-
tinuous record in ink on a
weekly chart.

For particulars, address,

The Draper Mfg. Co.
152 Front Street,

15.00 NEW YORK.

ICE-HOUSE AND COLD ROOM.—BY R.

G. Hatfleld. With directions for construction. Four

engravings.
PLEMENT, 59

Contained in SCIENTIFIC AMERICAN SUP-

P'rice 10 cents. To be had. at this office

and of all newsdealers.

RET

BRACKET

Planed Ready for Use.

SAW or

W00DS$

Books of Design.

¥ Send stamp for catalogue.
CABINET WOODS AND VENEERS.
THE E. D. ALBRO CO.,

Eastern Branch, 200 Lewis 8t., New York, U. 8. A.

H. T. Bartlett, M¢'r.

F. W. Honerkamp, Ass’t Mgr.
Mills, Cincinnati, Ohio.

The Boomer & Boschert
PRESSES.

SCREW,

HYDRAULIC,
KNUOKLE JOINT,

—FOR—
Lard, Tallow,
Paper, Cloth,
Cider, Wine, g 2
Leather, Tankage, Oleo,
AND FOR ALMOST
Every other ’urpose re-
. quiring Pressure.
SEND FOR CATALOGUE.

BOOMER & BOSCHERT PRESS CO.
155 W. Water St., Syracuse, N.¥., U.S. A.

Van Duzen’s Pat. Loose Pulley Oiler
Highest Indorsements,
Enviable Reputation,
Scientific Pedigree.

A two years’test by conservative
manutacturers of national reputa-
' tion has shown it to be the only per-
] fect Lubricator for Loose Pulleys in
~use. Prices very reasonable. Send
for our “ Catalogue Number 55.”
VAN DUzEN & TIFT, Cincinnati, O

METAL POLISH

D OR POWDER.

Invariably gives unbounded satisfaction.
Agents always find them quick sellers.

WM. HOFFMAN, Manu’'fr,

No. 69 E. Waslnngton Street, lndianapolls. lndlana.

NOW READY!
A NEW AND VALUABLE BOOK,

Dealers and

680 Pages.

12,000 Recelpts. Price $5.

This splendid work contains a careful compila-
tion of the most useful Receipts and Replies given
in the Notes and Queries of correspondents as pub-
lished in the Scientific American during the
past fifty years ; together with many valuable and
important additions.

Over Twelve Thousand selected receipts
are here collected ; nearly every branch of the use-
ful arts being represented It is by far the most
comprchensive volume of the kind ever placed be-
fore the public.

The work may be regarded as the product of the
studies and practical experience of the ablest chem-
ists and workers in all parts of the world; the in-
formation given being of the highest value, ar-
ranged and condensed in concise form convenient.
for ready use.

Almost every inquiry that can be thought of,
relating to formulae used in the various manufac-
turing industries, will here be found answered.

Instructions for working many different pro-
cesses in the arts are given.

It is impossible within the limits of a prospectus
to give more than an outline of a few features of
S0 extensive & work.

Under the head of Paper we have nearl}yl',250 re-
ceipts, embracing how to make papier maché ; how
to make paper water proof and fire proof; how to
make sandpaper, emery paper, tracing paper,
transfer paper, carbon paper, parchment paper,
colored papers, razor strop paper, paper for doing
up cutlery, silverware; how to make luminous
paper, photograph papers, ete.

nder the head of Inks we have nearly 450 re-
ceipts, including the finest and best writing inks
of all colors, drawing' inks, lJuminous inks, invisi-
ble inks, gold, silver and bronze inks, white inks;
directions for removal of inks; restoration of
faded inks, etc.

Under the head of Alloys over 700 receipts are
given, covering a vast amount of valuable infor-
mation.

Ot Cements we have some 600 receipts, which
include almost every known adhesive preparation,
and the modes of use.

How to make Rubber Stamps forms the subject
of a most valuable practical article, in which the
complete process is described in such clear and ex-
plicit terms that anyintelligent person may readily
learn the art.

For Lacqners there are 120 recelpts Electro-Me-
tallurgy, 125 receipts; Bronzing, 127 receipts; Pho-
tography and Microscopy are represented by 600
receipts.

Under the head of Etching there are 55 receipts,
embracing practical directions tor the production
of engravings and printing plates ot drawings.

Paints, Pigments and Varnishes furnish over
800 receipts, and include everything worth know-
ing on those subjects.

Under the head of Cleansing over 500 recipes
are given, the scope being very broad, embracing
the removal of spots and stains from all sorts
of objects and materials, bleaching ot fabrics,
cleaning furniture, clothing, glass, leather, metu]s,
and the restoration and preservation of all kinds
of objects and materials.

ITn Cosmetics and Perfumery some 500 receipts
are given.

Soaps have nearly 300 receipts.

Those who are engaged in any branch of industry
probably will tind in this book much that is of
practical value in their respective callings.

Thosc who are in search ot independent business
or employment, relating to the home manutacture
of sample articles, will find in it hundreds of most
excellentsuggestions.

MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,

361 Broadway, New York.

!!ESS & HEAD NOISES ( CURED
only by F. Hiscox, 858 B’vuy, N.Y. Write for book of proofs

b P;clé’s Iuvisfxblle!{ub Ih .
eard. Successful when aliremedies fail. SoldFREE

ARTIFICIAL INCUBATION.—A DE-

scn%txon of the French process of raising chickens.
7 figures. Centained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 77N. Price 10 cents. To be had at,
this office and from all newsdealers.

WINAN_JANTIINGRUSTATIONP
0 FLUMFOUND FOR R
BoiLers.

AR‘B“L[“- =Stae In DOILERS
PEERLESS PAGKING

P1STON AND
VALVE ROD

AN T T1 8 7

STMARYS ELECTRIC'DAMPER REGULATOR
J.C.WINANS 220 FREMONT ST.
SAN FRANCISC O, CAL.

BIT=-3

Bores SMOOTH, ROUND, OVAL.
ete.
est Award.

le Blt,
BRIDGEPORT GUN MI’I;E

© 1892 SCIENTIFIC AMERICAN, INC.

Invaluable to Carpenters, Cabinet and Pattern Makers.

HARRISON CONVEYOR'!

Handi ing 6rai, Coal, Sand, Clay, Tar B:rk, Cinders, Ores, Seeds, &c.
&e%iics.| BORDEN, SELLECK & CO.,{sadors, | Chicago, lIL

and SQUARE HOILES, Mortising Core Bcﬁ:ie}s].
Send $8.00 for set ( 11-8), in neat case, or 50c. r
mailed free with Illus rated List.

T CO., 315 Broadway, New York.
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HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers, and Importers,
810 Walnur St., Philadelphia, Pa.. U. 8, A.

8¥ Our new and Revised Catalogue of Practical and
Scientific Books, 86 pages, Svo, and our other Catalogues
and Circulars, the whole coveriog every branch of Scie
ence applied to the Arts, sent free and free of postage
tc, any one in any part of the world who will furnish his

address
FDRCATALDGUE OF BEST DEVICES qurT.

Ij—-w SENDE SAWYER ATHOL MASS

VALUABLE

HOLIDAY BOOK.

OUR NEW BOOK

‘ Experimental

Science ”’

is the best gift obtainable. It is
not only an elegant book, but one

DRAUGHT SMEN

that will confer a life long benefit
on its owner.

A perusal of its pages insures a
knowledge of Physical Science in all
its branches. It is simple, easily un-
derstood and reliable.

740 PAGES. 680 ILLUSTRATIONS.
Elegantly bound in cloth.
PRICE, BY MAII, $4£.00

8F Send for illustrated-circuwlar.

MUNN & CO., Publishers,

SAFE,

ESTIMATES FURNISHED.

ELECTRIC POWER APPARATUS,

'FOR EVERY VARIETY OF MECHANICAL WORK
SURE,

THOMSON-HOUSTON MOTOR CO,,
620 ATLANTIC AVENUE, BOSTON, MASS.

RELIABLE.

SEND FOR CATALOGUES.

STEEL TYPE FOR TYPEWRITERS

Stencils, Steel Stamps, Rubber and
Metal 'I'ype \Wheels, Dies, etc.

Yiodel and Experimental Work

Small Machinery, Novelties, ete., inan-
utactured by special contract.

“ New York Stenngks. 100 Nassau St.,N.Y

ARTESIAN

Wells, Oil and Gas Wells, drilled
by contractto any depth, from 50
t0 3000 feet. We also manufac-
ture and furnish everything re-
quired to drill and complete
same. Portable Horse Power
and Mounted Steam Drilling
Machines for 100 to 1,000 feet.
‘Write us stating exactly whatis
. \ required and send for illustrat-
X edcatalogue. Address

PIERCE ARTHESLIAN & OIL WELL _SUPPLY CO.,
80 BEAVER STREET, NEW YORK.

OIL WELL SUPPLY co.

91 & 92 WATER STREET,
Plitsburgh, Pa.,
Manufacturers of everything needed for
ARNRTESIAN WWELLS
for either Gas, Oil, Water, or Minerai

Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools, etc.
Illustrated catalogue, price
lists and discount sheets
on request.

ELECTRO MOTOR. SIMPLE. HOW TO

make. By G.M.Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting
amateurs to make a motor wnich might be driven with
advantage by a current derived from a b»attery, and
which would have sutlicient power to operate a foot
lathe or any machine requiring not over one man power.

\With 11 ﬂgures Contamed in SCIENTIFIC AMERICAN
SUPPLKEMENT. 64.1. Price 10 cents. To be had at
this ottice and from all newsdealers.

VOLNEY W. MASON & CO.,
FRICTION POLLEYS CLOTCHES and ELEVATORS

PROVIDENCE. R. L.

INVENTIONS Practicolly DEVELOPED

Drawings, Pattern Making, Experimental and Fine Ma-
chine ork of all kinds, MILLIKEN & D’AMOUR,
151-153 Cedar Street, near West Street, New York.

LEARN WATCHMAKING o2y Wﬁ%ﬂ“fﬁﬁ‘ieﬁ;
Hatch Chickens by Steam.
IMPROVED EXCELSIOR INCUBATOR

do it, Thousands in successful oper-

nhon Simple, Perfect and Self-Regulating,
Lowest-priced first-class Hatcher made.
M"“‘“ Guaranteed to hatcha l r percentage

of fertile eggs at less cos an any other,

Bend 6o, for Lllus, Catalog. GEO. H. suun, Quiney,Iil.

New Elecmc nght Suppon

Adjusting Innanﬂescent
ILIGETTS

At any desired angle,

Designed for use in
MACHINE SHOPS,
FACTORIES, and MILLS

Of every description.
Manufactured only by

R. HOLLINGS & 00,
345 Washington Street,
Boston, Mass., U.S.A.

SEND FOR ILLUSTRATED CATALOGUE.

RAILWAY & STEAM FITTERS §UPPLIES

Rue’s Little Giant Injector.
SCREW JACKS, STURTEVANT BLOWERS, &c.
JOHN S. URQUHART. 46 Cortlandt St., N. Y.

MEW ELECTRIC WIRE GAUGE.

VEST POCKET SIZE.
Wlll %lve 1st. The American (B. & 8.) gauge of the wire.
he safe curient the wire will carry in amperes.
The ohwms resistance per foot of copper wire.
4th ‘T'he number of lamps a wire will carry.
Price, prepaid to any address, $1.00

Novell) Electric Lu., 54 N. 4th Street, Phila.

GATESROGK & ORE BREAKER

Capacity up to 200 tons per hour.

Has produced more ballast, road
metal, and broken more ore than
allother Breake s combined.

Builders of High Grade Mining
Machinery.

Send for Catalogues.

GATES IRON WORKS,
20 C So.Clinton St., Llllcng'o
215 Franklm St., Boston, Mass.
Catalogue No. 12, just issued,
with over 4C new 1llustrat10ns.

CHUCKS. 5%

The Cushman Chuck Co., Hartford,

Conn.

WEST PULLMAN,

X MILE FROM PULLMAN.)

The ldeal Manufacturing and Residence District

Factory Sites and Residence Lots.
Elevation 40 Feet Above the Lake,
Ilinois Central Railroad Suburban Sezvice.

CHICAGO FREIGHT RATES TO ALL POINTx
IN THE UNITED STATES.

PERFECT SEWERAGE. CITY WATER.

LOCATED in the heart of the Great Calumet
Manufacturing District

FIFTEEN MINUTES’ RIDE from World’s Fair
Grounds.

ELECTRIC ROAD under construction, reaching
all parts of city.

A Limited Number of Shares
Are offered for sale at par, which shares are
received in payment for lots at any time.

Buy lots now and secure the certain ade
vance next year.

Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.

THE SAFEST MOST DURABLE & ECONOMIGAL METAL EVEROFFERED FOR VA
R10YUS MECHANICAL USES . HIGHEST ANTI-FRICTIONAL QUALITIES.INDISPENSI
BLE FOR ELECTRIGAL WORK.EUREKA TEMPERED COPPER CO.NORTH EAST, PA.

RED COPPER

AND FINE GRAY IRON ALSO STEEL
CASTINGS FROM SPECIAL ERNS

LS s e s g PRI

LEHIGH AVE & AMERICAN ST PHILA.

TH°
SMALL ELECTRIC MOTOR FOR AM

ateurs.—By C. D. Parkhurst. Description in detail of a
small and easily made motor powerfnl enough to drive
a ten or twelve inch brass fan and to give a good breeze.
With 15 figures drawa to a scale. Contained in SCIEN-

TIFIC AMERICAN SUPPLEMENT, No. 267. Price 10
cents. To be had at this office and from all newsdeslers.

HE PENNA, DIAMOND DRILL & MFG. CO.

BIRDSBORO, I’A.. Builders of High Class

Steam Engines, Diamond Drills, Power and Hand '
Cranes, and General Machinery.

ART FROM A SCHOOLMASTER’S
point of view. A lecture by I. W. Miller, delivered in
the Sibley College Course. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No.816. Price 10 cents. T'o
be had at this office and from all newsdealers.

BOSTON GEAR WORKS,

33 Hartford St., Boston, Mass.,
HEADQ UAR'I‘ERS FOR GEARS.

The Best Foundation for Plaster
of any kind at same money.
Combines strength, warmth, dryness,
dmjmm(l.slowbummqmnsh uction. No
cracked walls. Nails driven anywhere.

H, W. Jenkins, Williamsport, Pa.
Eastern Agency of the Byrkit-Hall Sheathing Lath Co

WO00D WORKING MACHINERY

Kor Veneer, Fruit Package and Barrel Works.
Handle, Spoke and Turning Factories.
I E. Merritt Machinery Co., Lockport, N. Y.

GENERAL ~° EXPERI

MACHINE WORK . BEST FACILITIES IN GHICAGO.
NATIONAL MACHINE WORKS, 35 S° CANAL ST CHICAGO ILL.

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
{8 many times greater than that of any similar journal
now published. It goes into all the States and T'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 inthe SCIENTIFIC AMERICAN. And do not let
the advertising agent influence you to substitute some
other paper for the SCIENTIFIC AMERICAN, when se-
lecting a list of publications in which you decideitis for
your interest to advertise. This is frequently done for
the reason that theagent gets a larger commission from
the papers having a small circulation thanis allowed on
the SCIENTIFIC AMERICAN.

For rates see top of first column of this page or ad-
dress MUNN & CO., Publishers,

361 Broadway, New York.

Dla,lognes. Speakers, for School,
Club and Parlor. Catalogue free.
. DENISON. Publisher, Chicago.

“COMPLETE STEAM PuM
'Y SEVEN DOLLARS =

HIS. PUMP_—
P

=

] OR WRITE
TO US FOR PRICE

“VanDuzen's PaTENT . ;
i

4 VAN DuzeN & TiFT.|
SOLE MAKERS |
INCINNATH, Q===

Acme Automatic Safe P4
Engine.—“Btationary.

After being on the Market Five Years

The “ AC ME ?? still Leads!

Sizes One, Two, Three, and Four Horse Power.
or Kerosene Oil fire, as ordered. No extra insurance required on account of the oil fire.
Send for catalogue giving tull particulars and prices.

ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, N. V.

Arranged for either NATURAL GAS

AP ANN AN

P A A A I AT A AT SN NS AP

m HOW N ;
! g the arc,hboth the girl and the mat. The former belongs to *the 400 ”"—the latter to the ;
2 half million we have turned out. Astonished! Well, we make 90 per cent of all the wire ;

: mats sold in the world. HARTMWAN MF(x CO., works, Beaver Falls, Pa. ]

Branches: 102 Chambers St., N. Y.; 508 State St., Chicago; 51 and 53 S. Forsyth St At- 5

lanta, Ga. Catalogue and testlmonials mailed free.
attﬂ.ched %tump(-d ‘e llul tmnn.”

Our Mats have brass tag

VY N I N R o b4

per night. A
hghl and pro-

$|0.00 10 $50.00 s

ness. [Magic Lanterns and Views of popular sub-
jects. Catalogues on application. Part 1 Optical, 2
Mathematical, 3 Meteorological, 4 Magic lanterns, etc.
L. MANASSE, 88 Madison Str eet, Chicago, 111,

NEW CATALOGCU

—OF—
VALUABLE PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
free of charge to any address.

MUNN & C U.. Jbl Brondw ny. New York.

PR
1 BAB i
W30 "corTIA cmscowscomnn\
et
e AT
MANUFACTGRIES IN UNITED STATES, SCOTLAND FRANCE,GERMANY & AUSTRIA.
Awarded the Grand Prize at late Paris Exposition.

FOOT POWER

MACHINERY,
BRACKET SAWS, LATHES, &c
PRACTICAL WORKSHOP.

Outfits for iron and woodworkers.
Carving Tools, Amateur Sup-
plies, ete. Send for Catalogue.

R J.J. WATROUS,
213 RACE ST., CIN., O.

TYPHOID FEVER.— A VALUABLE

paper by Prof. Dujardin Beaumetz, showing the great

progress that has been made in recent years in the

treatment of this dangerous disease. Contained in

SCIENTIFIC AMERICAN SUPPLFMENT. No. 800, Price

lgceints. To be had at this otice and from all news-
ealers.

CLARIK’S

WOOL WASHERS,
WARP DYEING AND SIZING MACHINES,
PATENT RUBBFI})(‘()VERED S¢ UEEZE

S,

| POWER WRINGERS FOR HOSIERY AND
RN DYEING.

DRYING AND VENTILATING FANS,
WOOL AND COTTON DRYERS, Etc.
Catalogues free.

CGEO. P. CLARK,

Windsor Locks, Conn.

Box L.

MONTHS ON TRIAL” FOR

Bubier’s Popular Electrican,

An illustrated monthly journal
for the amateur exgerimenter and

3 0c. 2

public. UBIER PUB. CO., Lynn, Mass.
KEY SEATERS. Fsime.and

with Rack«Cutting Attachment.
\ VALLEY MACHINE CO.,
1112 Tllden Ave., Baginaw, Mich.

“We are very much pleased with it,

nk it the best machine on market
licity and effective work.

g Cowgill Iron Works, Omaha.”

PER MONTH
Selling the
It is u. comlnnatlon Bin, Sifter, Pan and Scoop.
Holds a fullsack of flour andsiftsit the tinest
ou ever saw. Every family wantsone. Write qulck
lor circulars and special terms. Mannfactured only b;
SHERMAN & BUTLER, 26.28 W, Lake St. B 130 u:le-so. 1,

PERFECTIN,

Machinists' Tools of every description,
drop forged from bar steel,
correct in design and unequaled in finish,

THE BILLINGS & SPENCER COMPANY,
HARTFORD, CONN.

%10 daily made selling the World’s Pocket Aluminum
Souvenir. See this paper, page 38. Two samples free
for §1. W.W. Kltchen. Patentee, Rockford, 111,

PELTON WATER MOTOR.

Unequaled for all light running ma-
chinery. Warranted to develo%a given
N\ amount of power with one-half the

| Water required by any other. Evidence
of unquestioned superiority afford-
ed on application.
y Circular, Address,

The Pelton Wauter Wheel Co.,

By 1214 Main Street, San Francisco, Cal., or 2358
Central Building, Liberty & West Sta., N. Y.

A PERFECT HEPEATlNG AIR RIFLE

At a price to sell, The magic 150
shot, beautifully F()llshed and
nickel plated, metal frame, brass
barrel and walnut finished stock. The handsomest and
strongest air gun made. Ever{' time you work the lever
you load a shot into the barr If your dealer will not
supply you, order style A from Plymonth Air
Co., Manufacturers, Plymouth, Mich., U. 8. A.

Send for

Rifle

ELLULOID

BARCLAY ST.

© 1892 SCIENTIFIC AMERICAN, INC.

Send for Circulars, Maps, etc. Address

WEST PULLMAN LAND ASSGCIATION,

103 Dearborn Street, Chicaga,

DRY PLASTER
MIXER.

W. D. DUNNING,
350 W. WATER ST.,
SYRACUSE, N. Y,
SE“ logs of usic and
Musical Instruments.
W. STORY, 26 Central St..Boston, Mass

TRADES UNIONS THE TENDENCY

—By Herbert Spencer. An able paper, pointing out
the great difficulties of dealing with complex social
questions. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 801. Price 10 cents. 'I'o be had at this
office and from all newsdealers.

for our llst of 19 Cata=

SUPPLIES FROM
HYDRANT PRESSUR.,
the chieapest power known.
fInvaluable for blowing
Church Organs, running

[ Printing Presses, Sewing

Machines _in HHouseholds
Turnmg Lathes, Scroll
Saws, Grindstones, Coffee
Mi]ls, Q‘lusage M.xchmes.
i eed Cutters, Kiectric
Lights, Elevators, etc. It
needs little room, no firing
lup, fuel, ashes, repairs, en-
gineer, pxplosmn or delay,
HO extra maurdrme no coal
18 nmscleﬁs, neat,
ompact, steady, will work
fat any pressure of water
above 15 1b.; at 40 1b. pres-
sure has 4 horse power, and
capacity up to 10 hor se
power. Prices from $15 to $300. Send for circular to

THE BACKUS WATER MOTOR CO., Newark, N. J.

THE ‘GARFIELD”

Locomotive Injector,
Automatic Injector,
Double Jet Injector
and Ejector,

Best Boiler Feeders know
for Hot or Cold Water Lifting
or taking water_under E)rcs-

8§~ Send for Price Lis
'l‘he Gm field Injector Co., Mfs.
P.0.Box 69, WADSWORTH, OHIO,

ATENTS!

MESSRS. MUNN & CO., in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to act as Solicitors of Patents
for Inventors,

In this line of business they have had forty-fire years
experience, and now have wnequaled facilities for the
prepamtmn of Patent Drawings, Specmcatlons, and the

rosecution of Applications for Patents in the United
gtates, Canada, and Foreign Countries. Messrs. Munn
& Co. also attend to the preparation of Caveats, Copy-
rights for Books, Labels, Reissues, Assxznments and
Reports on Infringements of Patents. All business in-
trusted to them is done with special care and prompt-
ness, on very reasonable terms.

A P mfphlet sent free of charge, on application, con-
taining full information about Patents and how t¢ pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements,
Assignments, Rejected Cases. Hints on the sale of
Patents, etc

We also send, free of charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing
Patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York

BRANCH OFFICES.—No. 622 and 64 F Street, Pa-
cific Building, mear 7th Street, Wuhlneton. D.C.
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Wdvertisements.

Inside Page, each insertion - = 75 cents a line
Back Page, each insertion - - - - $1.00 a line

The above are charges per agate line—about eight
words per line. This notice shows 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
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

EOMP;TEJLAITS STUS0LIGHTS ELECTRIC L| GHT
EYERYTHING NE! ABDX gu c

LL CDﬁNEbTIDNS

DO U SEERK POWERT?
‘We can supply it with the

MutnL ofthe 19th Centary

\ to 70 horse power.
< Cost about one cent an hour to

each indicated horse power.

“In acorth, not size, my value lies,”?
Whatothersthink of me is stated
in catalogue.

CHA

TER GAS ENGINE CO.
. Box 148, sterling, 111.

THE AMERIGAN BELL TELEPAONE (0.

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465. and January 30th,
1877. No. 186.787.

The transmission of Speech by all known
forms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it oritslicensees responsible for such
unlawful use. and all the consequences
thereof. and liable to suit therefor.

FOR RAILROADS

WOODEN ANK JWATER WORKS.[
N s ¥ E
LARGE WATER TANKgW. VLS, FATMS 20

PLANS 2 A SPECIALTY. e

s £YPRESS LUMBER.
SPECIFICATIONS FURNISHED EC o
fOR FounoaTions &aToweRs. -LUAL DWELL &CO
N° 217 E.MAINST. LouisviILLE Ky.

SMOKELESS GUNPOWDER.-AN IN-

teresting article by Hudson Maxim on the manufacture
and use of smokeless ganpowder. giving a sketch of its
history and the methods of producing it. C ‘Stxined in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1. Pric

ldl) ctlents. To be had at this office and from all news-
ealers.

B
A
it

PATENT JACKET KETTLES

Plain or Porcelain Lined.
Tested to 100 Ib. pressure. Send for Lists.
BARROWS-SAVERY CO.,
8. Front & Reed Streets, Philadelphia. Pa. |

ELECTRO VAPOR ENGINE.
6AS OR GASOLINE FOR FUEL.

NO BOILER. NO FIRE. NO DANGER.
NO ENGINEER.

Engine operated by spark
from small battery.
You turn the Switch,
o Engine does the rest.
R Regan Vapor Stationary
Engines, 1to 12 H. P.
Regan Vapor Pumping En-
gines, 350 to 10,000 gallons ca-
pacity.

——MANUFACTURED BY—

THOMAS KANE & CO,,

CHICACO, ILL.
8F~Send stamp for catalogue **V.”

Motors & Dynamos,
FOR ALL COMMERCIAL USES.
Special Reversible Elevator
Motors, Automatic Motors for

Church Organs, ELECTRICAL
APPLIANCES.

Keystone Electric Co.,
14th and State Sts., Erie, Penn

Reversible Elevator
Motor.

>

GRANVILLE M. BREINIG
NEW YORK,

GENERAL AGENT & SUPERINTENDENT, cH
OFFICE 24-O PEARL S™.  MANUFACTURERS of

'WHEELER' PATENT Wo0D JILLER .

BrEINIGS LITHOGEN.

ADAPTED TO ALL CLIMATES ESPECIALLY MARINE EXFOSURES.

THE BRIDGEPORT WOOD FINISHING CO. 4

PRINCIPAL OFFICE
NEW MILFORD. CoNN.

ICAGO OFFICE & WAREHOUSE
£11 EAST RANDOLPH ST,

SiuicaTE [PAINT.

PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WO0O0D FREE TO ANY ADDRESS.

The Sebastian-May Co.

Improved Screw Cutting

rower i T ELES

Power

Drill Presses, Chucks, Drills, Dogs,

and Mauachinists’ and Amateurs’

Outfits. Lathes on trial. Cata=

logues mailed on application.

163 to 167 Highland Ave.,
SIDNEY, OHIO, N

VACUUM PUMP wanted, second hand, in good re-
pair, Duplex Fly Wheel, tor wet system, 7x8x8 or larger.
dress, P. 0. Box D, Goshen, N. Y,

BRISTOIVS

RECORDING PRESSURE GAUGE

By Makes a continuous record, day and
night, of Steam, Water, Gas,
ir, and Liquid Pressure. |

Will pay for itse!fb{]insunng
Safety and Economy in the opera-
tion of your plant.

Simple in construction, accurate in
operation, and low in price. §¥ Send
for circular and facsimile chart.

The Bristols Mfg. Co., Waterbury, Conn.

WJOHNS
ASBESYOS
STEAM PACKING

Boiler Coverings, Millboard, Roofing,
Building Felt, Liquid Paints, Etc.
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FRER.

H. W. JOHNS MFG. CO., 87 Maiden Lane, N.Y.

“Improvement the order of the age.”

THE SMITH PREMIER TYPEWRITER

Important Improvements.
11 the Essential Features greatly perfected.
The Most Durable in Alignment.
Easiest Running and Most Silent.
All type cleaned in 10 seconds without soiling the hands.
The Smith Premier Typewriter Co., Syracuse, N, Y., U. S, A,
Send for Catalogue.

EMERY

RESSER_~za%
WHEEL_Q—-/ IR
. ‘ y

G TERS SEND FOR CIRGULA ]
gy IBSEBs'-ghz?sEELF SHARPENING-y;, o \;\/:l GLEY,~
OUTS GROT N Facte PERFECTLY. g5 57. 571 AVE . GHICAGO 1L,

THE RANDY

Gate Valve for low

pressures, steam, water,

” oils, etc., being simpler

> A more compact, hette’

suited for the purpose
and much lower in
price than wheel-handled straightway
valves, is rapidly supersediog these
and stop cocks, where pressure is be-
low 75 pounds. Absolutely tight.
E Lever remains fixed at any opening,
BN, is detachable and indicates degree of

i opening. Xizes }4 in. to 6 in. Investizate.

Lunkesheimer Brass Mfg, Go.,Cin., O.

‘ZDaylight” Kodaks.

*

©
@0
©
which is required to

Kodaks.

Send for circulars.

We have just perfected a new Kodak which can be
loaded and emptied in daylig/iz.

This great improvement obviates the use of a dark-room

change the load in any other camera.

Other important improvements have been also embodied in the “ Daylight”
Prices §8.50, $15.00, and $25.00.

THE EASTMAN COMPANY,

RocHESTER, N. Y.

THE REMINGTON

STANDARD

‘TYPEWRITER

Isto-day,asit
hasever been
t he leading
Typewriter.

C arefully
tested im- = -
prove ments Sendfor lllustrated Catalogue.
are constantly added to this famous
machine.

TRY OUR PARAGON BRAND OF TYPEWRITER
RIBBONS.

Wyckoff, Seamans & Benedict,
327 Broadway, New York.

RT WIRE AND TRON WORK,

Iron and Wire Fences, Bank and Office

Railing, Hay Racks, Oat Mangers, Roof

Cresting, Iron Stairs, Balcony Fire Es-

capes, Wire Window Guards, Jail Cells.
Catalogue free. Mention this paper

E. T. BARNUM, DETROIT, MICH.

FOOT POWER LATHES

For Electrical

and  Experi-
mental work.
-~ For Gunsmiths
and Tool Makers. For General
Machine Shop Work.

High grade tools; elegantin design, superior in
construction. The best foot power lathes made,
and quality considered the cheapest. Send for
catalogue and prices.

W. F. & JNO. BARNES CO.

1999 Ruby Street, ROCKFORD, JLL.

STEVENS PATENT

FINE ADJUSTING AND TRANSFER
INSIDE CALIPER, No. 1035,

Price List, by mail, postpaid.
glnch. .30 }giqgh...

. 225
Idea d Leader Spring Calipers and
Inviders, Ideal Surface Gauges, Depth
Gauges, and Fine Machinists’ T'ools.
¥ Illustrated catalogue freeto all.
J. STEVENS AKMS & TOOL CO.
P. O. Box 280, Chicopee k'alls, Mass.

GOMPHOMETER

Figures any and all kinds of ex-
amples. Operated by keys
Saves 60 per cent of time. In-
sures accuracy, and relieves all
mental strain. Why don’t you
get one?

Send for circular.

FELT & TARRANT MFG. CO.
62-66 Illinois 8t., Chicago.

SIENMENS +CABLES.

Address,

Wire Department, Edison General Electric Company,

SUBMARINE, UNDERCROUND, INTERIOR,
TELECRAPH, TELEPHONE, ELECTRIC LICGHT.

Manufactured under authority of SIEMENS & HALSKE °
by THE EDISON GENERAL ELECTRIC CO. at their SCHENECTADY WORKS.
Estimates furnished on application.

EDISON BUILDING,
BroadSt., NEW YORK.

GAS AND GASOLINE
ENCINES,
1-3t0100 horsepower
Can be used in cities
or in country inde-

No Danger.
33,000 SOLD. No Engineer.

OTTO GAS ENGINE WORKS, PHILADELPHIA.

UTOMATIC
‘CuT orF ENGINE
NGINE Co

ERIE PA.

BaLL

MADE ONLYy

THE BALL E

— ESTABLISHED ~“1846.
The Most Popular Scientific Paper in the World

Only £3.00 a Year, Including Postagc.
Weekly—32 Numbers a Year,

This widely circulated and splendidly illustrated
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,
Ncw Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three dollars by the
publishers; six months, $1.50; three months, $1.00.

Clubs.—S8pecial 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

MUNN & CO., 361 Broadway, New York.
o-
THE

Scientific dmerican  Supplement

This i8 a separate and distinct publication from THE
SCIENTIFIC AMERICAN,but isuniform therewith in size.
everynumber containing sixteen large pages full of en-
gravings, many of which are taken from foreign »xpers
and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
ly, and includes 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
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archaology, Astronomy Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Engineering, Mining, Ship Building.
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

The most important Engineering Works, 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 postalorder, express money order, or check,

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

o]

Building Eition,

THE SCIENTIFIC AMERICAN ARCHITEOTS AND
BUILDERS’ EDITION i8 issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages: 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 in each number
of a variety of the latest and best plans for private resi-
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 Largest Circulation of any
Architectural publication in the world. Sold by all news-
dealers. $2.50 a year. Remit to

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

GEAR CUTTING

Leland, Faulconer & Norton Co.,Detroit,Mich

PRINTING

The SCIENTIFIC AMERICAN is printd
ENEU JOHNSON & CO.'8 INK, Te
8ts., Philadelphia, and 47 Rose St., opp.

Investment vs.

P

eculation.

“Dividend Paying Investments.”

lation.”

© 1892 SCIENTIFIC AMERICAN, INC.

It will pay you if you have any money to invest, either |
or small sums, to send for pamphlet “Investment zs. Spél
Free to any one mentioning this paper.
—Taylor & Rathvon, Boston, New York or Denver.






