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SAFETY SUGGESTIONS FOR OCEAN STEAMERS.

Considerable anxiety prevailed in this city during the
past week owing to the non-arrival of the British fast
mail steamship Umbria, of the Cunard line, plying be-
tween New York and Liverpool. The apprehensions
for her safety were considerably relieved by thearrival
of another vessel that reported having seen and sig-
naled the missing steamer at sea. The Umbria was
then under sail, 750 miles distant from New York, and
signaled that she was disabled, but required no assist-
ance. Fromthisit wasassumed her machinery was out
of order and repairs were in progress.

The large and splendid German steamship Spree
lately met with a serious disaster, due to the breaking
of her propeller shaft. Ragged parts of the machinery
broke a hole in her after compartment, which soon
filled with water, and the great vessel was left help-
less, to drift upon the waves. Fortunately her com-
partment bulkheads remained tight, and her signals
of distress were seen by another steamer, which took
her in tow and finally brought her into port.

The accident which occurred to the double propeller
ship City of Paris a few months ago will, doubtless, be
remembered by most of our readers. In this case one
of the propeller shafts broke down and the flying frag-
ments of iron broke through the bottom of the ship,
and also through the longitudinal compartment bulk-
head of the adjoining engine room, so that the water
quickly filled both engine compartments, disabled both
engines, and left the vessel helpless. A double propel-
ler ship had been previously regarded as particularly
safe ; it was reasoned, if accident happened to one set
of machinery, the remaining engine and propeller could
drive the vessel at nearly normal speed. The futility
of such expectations was well illustrated in this particu-
lar case. . :

The question whether all reasonable means of secur-
ing the safety of ocean steamers in case of accident are
at present made available is an interesting one. We
think they are not, and that much might still be done,
without material augmentation of weight or expense
in the fitting up of the vessels. We will make a few
simple suggestions.

Nearly all steamers of the class mentioned are pro-
vided with a number of independent donkey engines,
boilers, and pumps. It seems as if it would not be a
difficult matter to carry pipes to bow and stern, and
arrange suitable connections with the pumps, so that
in the event of accident to the main propelling machin-
ery, the vartousstreams of water could be joined and
used to propel the ship, the same as-now-praeticed on
jet-propelled vessels. With a proper arrangement of
jet pipes, the vessel could then be readily steered in
case of breakage of the rudder, and kept head to wind
if the engines were disabled. It is also probable that,
by a simple attachment, the main engines and boilers
might be used for jet propulsion, in case of loss of the
propeller blades, which is not an uncommon accident,
as we all know. )

‘We have in our back volumes several times illus-
trated the construction and operation of jet-propelled
boats. The method is simple, practical, and success-
ful; but as yet it has not been made equal in speed or
economy to the ordinary propeller, and hence is not in
general use.

It has, however, been successfully applied to life
boats, and a fine example is seen in the English steam
life boat Northumberland, which is now in active ser-
vice in England. An engraving of this little vessel,
with particulars, will be found in the SCIENTIFIC
AMERICAN of September 6, 1890.

As applied to life boats, one of the particular advan-
tages of the jet system is that there is no projecting
propeller to be injured or fouled by ropes, or by pound-
ing on sands or wreckage.

The Northumberland pushes out against fierce
breakers with the utmost facility, and is not only pro-
pelled, but readily steered by means of her water
jets. '

In addition to the supply of jet pipes toocean steam-
ers as above indicated, it would seem as if these vessels
might also befurnished to advantage with one or more
steam life boats such as the Northumberland.

The suggestions here made apply not only to ocean
passenger vessels, but to war ships. Every one of the

1| boats of our new navy ought to be fitted with jet

steering and propelling pipes. In the event of battle
the disablement of rudder or engine leaves the ship a
helpless target before the enemy’s guns. The addition
of the simple means here indicated would enable them
to turn quickly into any desired position, even if en-
gines and rudder were broken, and thus to stand up
against the foe.

The Coming of Columbus’ Ships.
Orders have been issued by the Navy Department to
Rear Admiral Benham, commanding the European
squadron, for his flagship Newark and the gunboat

‘Bennington to convoy the Columbian caravels Pinta

and Nina from Spain to the United States by way of
the West Indies.

The Newark is now at Smyrna and the Benning-
The forr er will visit Naples to re-
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[seive the Vatican exhibits, Marseilles to receive the

French Columbian relics, and will then proceed to
Cadjz to assist in fitting out the caravels for their voy-
age across the Atlantic over the original course taken
by Columbus. The caravel Santa Maria, representing
the discoverer’s flagship, will be sent over separately
by the Spanish government, but will join the other
vessels at Havana.

The entire fleet is to start from Cadiz not later than
February 15, so as to insure its arrival here in time to
participate in the Columbian naval review at Hamp-
ton Roads next May.

P

The Medical Uses of Compressed Gases.*
BY CLEMENT B. LOWE, PH.G., M.D.

Within a comparatively recent period therehas been
introduced to the notice of the medical profession the
use of compressed gases, the principal ones now being
used in this way being oxygen and nitrogen monoxide
(formerly known as nitrous oxide, or laughing gas).

The medicinal properties of both of these gases have
been known for many years. Experiments made upon
animals have shown that the inhalation of oxygen pro-
duces no injurious effects, but the reverse ; they gain
in body weight through the stimulating effects upon
the nutritive functions, these results being produced
mainly by the effects of oxygen upon the blood through
the increase and stimulation of the red corpuscles. The
effects thus.produced upon animals have been verified
by numerous cases reported by physicians of promi-
nence. The chief diseases in which it is indicated are
diseases of the respiratory organs, characterized by dif-
ficulty in breating, such as asthma, croup, ete., also in
the early stages of phthisis pulmonalis ; in chronic in-
digestion, and especially in asphyxia from poisonous
gases, such as carbon monoxide, etc. In the latter case
its use may be invaluable ; for instance, a person has
been found insensible from the inhalation of carbon
monoxide produced by imperfect combustion in a stove
ina bed chamber. If the carbon monoxide has not
been present in sufficient amount to saturate all of the
hemoglobin of the red corpuscles of the blood, recovery
takes place, but very slowly, it being weeks or months
before the patient is restored to normal health. In
such a case the inhalation of oxygen would be of the
greatest valve, the ha&moglobin being at once changed
to oxyh®&moglobin and the blood in the arteries being
restored to its bright scarlzt color.

The anssthetic properties of nitrogen monoxide were
discovered by Sir Humphry Davy. It was first used
in-dentistry by Dr: Wells,-of Hartford, Ct., and more
recently as a remedial agent by some of the most emi-
nent physicians of the country, Dr. J. E. Blake and A.
McLane Hamilton being prominent among them. It
is also being extensively used by medical quacks under
the name of compound oxygen. It should be stated
that in many cases the latter gas has given better re-
sults than those from oxygen. It is stated that one of
the best known of New York City physicians has used
more than 20,000 gallons of nitrogen monoxide in his
practice during the past two years, chiefly in the treat-
ment of nervous disecases. He regards it as a sheet
anchor in nervous prostration, insomnia, melancholia,
ete. . .

‘While, as before stated, the use of these gases thera-
peutically is not new, the use of them in a compressed
form is more recent, as previous to the use of the ap-
paratus devised by the 8. S. White Dental Manufac-
turing Company, of this city, which, through their
courtesy, I shall have the pleasure of showing you this
afternoon, oxygen had to be made by the physician
himself, necessitating the use of expensive apparatus
and the loss of valuable time. Even if procured from
those who manufacture it for calcium lighting (with
but one exception in this city), it would taste of illumi-
nating gas (carbureted hydrogen), on account of the
same pump being used to compress both gases.

As the use of these compressed gases shall become
more frequent by the medical profession, pharmacists
can add to their stock these cylinders, and be ready to
supply them at a moment’s notice as they would any
other remedy, as is already done by a member of our
college.

In using the apparatus the compressed gas is first
conducted into a rubber bag or a metallic gas receiver,
from the former of which it is inhaled under ordinary
pressure, the gas passing through a bottle partly filled
with water. If to be used as an enema, the gas is dis-
placed from the receiver by water flowing from a can
placed about 22 inches above the receiver, and is passed
through a bottle, containing warm water, to the pa-
tient.

Nitrogen monoxide is used in the same way for in-
halation, but when used as an anssthetic, of course,
the face piece as used by dentists should be em-
pPloyed.

<

i
~-—+&

NEW ARMY PosT.—One hundred thousand dollars
has been appropriated by Congress for new army post
buildings near the city of Helena, in the County of
Lewis and Clarke and State of Montana.
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American Ostrich Farming,
BY H. C. HOVEY.
Tame ostriches have long been kept as curiosities ;
but ostrich farming dates no further back than 1866,
when the breeding of these splendid birds for indus-
trial purposes became necessary, in order to prevent
their extermination. Formerly abundant in Asia, the
wild ostrich is now rarely found on that vast continent,
except in parts of Persia. In Africa it used to rangein
great herds from Algeria to Cape Town; but so re-
morselessly has it been hunted for its plumage, as well
as for the excitement of the chase, that the market value
of the undressed feathers ran up to $500 per pound.
With such a price set on his head, the gigantic bird
was doomed. The statistics of slaughter are not rea-
dily accessible; but, according to one authority, the
annual importation of feathers from a single region
would necessitate the killing of half a million ostriches.
Stringent legislation was enacted, but not so easily en-
forced amid the African deserts. The honor belongs
to the French Acclimatization Society of having first
directed attention to the practicability of ostrich farm-
ing. Successful experiments were made at Algiers and
at Cape Town. The new business grew so rapidly in
favor, especially at the Cape, that the colony reported,
at the end of the first decade, 32,247 domesticated os-
triches; and by 1880 the number had increased to
100,000, with an investment of $40,000,000, and an an-
nual yield of plumes worth more than $4,000,000.
Owing to the increased supply, together with the
fluctuations in fashion, the plumes are less costly than
formerly, yet the business is sufficiently remunerative
to attract the attention of enterprising Americans.
" Ostriches were imported from Natal in 1882, 1883, 1886,
and 1887, each bird having a separate padded box, and
most of them making the voyage safely. They were
landed at New Orleans and at Galveston; but the
climate not being exactly favorable, they were taken
overland to Southern California and Arizona. Among
places where the experiments have been earried on may
be mentioned Anaheim, Los Angeles, Carpentraria,
San Diego, in California, and Phenix, in Arizona.
The writer visited several ostrich ‘‘ pastures,” but was
particularly interested in the methods and success of
the American Ostrich Company. The manager, Mr.
E. J. Johnson, brought over the colony of parent birds,
twenty-three in all, from Cape Town, in 1883, and after
a careful inquiry into climatic and other conditions,
located them in the sheltered valley of the San Luis
Rey, seven miles from the town of Fall Brook, Cal. A
branch farm was also established at Coromado Beach,
under the care of Mr. J. R. Campbell, and another at
Riverside, under Mr. H. Bentley. A large number of
young birds have been successfully raised, three of
which have gone to Honolulu, six to Denver, and others
elsewhere, besides about a hundred still on hand.
The Fall Brook farm comprises about 380 acres, sub-
"divided for the various usesindicated. The ‘‘ hatchary”
covers half an acre. Chicks three months old are
turned into a field of twenty acres. At the age of six
months they are promoted to a larger field of forty
acres. The full-grown birds occupy a pasture of a hun-
dred acres. When breeding, each pair is confined to a
field 200 feet square. This is necessary, for the reason
that the breeding birds are pugnacious and even dan-
gerous. It is a curious fact that the female ostrich
chooses her mate, and those once paired are paired for
life. The males, however, do the fighting, both with
each other for the supremacy of the ranch and also
with unlucky intruders. - Their manner of warfare is

- peculiar. They do not strike with the beak, but with
the foot; always forward, never kicking, using right
and left alike, and in rapid succession. Their aim is
accurate, and it is said that they can strike with suf-
ficent foree to pierce an inch plank. They seem void
of affection, even for the owner that feeds them from
the time of hatching. Mr. Campbell, who has raised
over a hundred ostriches, said that his birds would, at
breeding time, attack him as‘soon as they would a
stranger. .

There are three breeding seasons a year. The male
digs a nest in the sand, where the female deposits an
egg every other day until from ten to twenty are laid.
Then the obedient male bird takes the main care of the
nest, sitting from 3 P. M. till 8 A. M., when the female
sits till afternoon. Each nest is seven feet wide by three
deep. A singular fact, not hitherto noted, is that the
male, who sits at night, is black, while the female, who
gits by day, is gray, each being adapted to its environ-
ment by color protection. After the chicks are hatched
the male takes care of them, even to brooding over
them at night. Occasionally he contrives to steal a few
chicks from another male, and then there is a row. In-
deed, there is so much jealousy and annoyance that
many chicks have thus been lost. It has been found
safer and more economical to hatch the eggs by the
Petaluma incubator, which I had the pleasure of seeing
in operation. The temperature must be kept at 101°
Fah., day and night, for forty days. With the utmost
care, only about sixty per cent of the eggs hatch out
and about twenty per cent of the chicks die afterward.
They are at first very sensitive to cold. At midday
they are allowed to run about in the sunshine, but as
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night approaches, even in the equable climate of ! In this city (Pittsburg), for example, there is more to be

Southern California, they must be taken under cover.
From the age of three months they are able to take
care of themselves, unless a cold storm comes on; and
they seem to be exempt from disease. No adults have
died except from accident.

A full grown ostrich is a magnificent creature, weigh-
ing 250 pounds, and measuring five feet from the
ground to the back, and ten feet to the head when
erect. The hens, however, are less than these figures.
The eggs weigh from three to three and ahalf pounds,
and are always white. They are rather strong when
boiled, but make an excellent omelette. Ostriches are
notoriously voracious, and will greedily devour refrac-
tory substances if allowed to do so. Bnt their main
diet is corn, melons, fruit, and vegetables. They reject
meat, insects, and all animal food, although taking ama-
licious joy in killing the young of poultry if they come
within reach. Their method of destruction is grotesque.
I saw one of them reach over a fence, and in defiance
of a mother hen, pick up one of her brood, lift it aloft,
hold it there for a while, and then let it drop. A few
repetitions of the lifting and dropping were fatal, and
this seemed to satisfy the persecutor. The ostrich has
no gizzard, but takes his food directly into his capacious
stomach. His feeding attitudes are unique. He first
gathers as large a mouthful as possible ; and then, lift-
ing his head on high, lets the force of gravitation con-
vey the load slowly down his long esophagus.

¢ Bromming” is the term applied to the unearthly
sound that the ostrich imagines to be song. - When I
first heard it I actually mistook it for the trumpeting of
a distant fog horn! In the desert it might well be a
fit answer to the roar of the lion. So very peculiar is
the sound, that I took pains to ascertain exactly how

it was produced. The process, after all, is simple..The

bird inflates his long neck, till it looks like a great bag ;
he then lets the air out again in three installments. He
blows thus thrice in succession, making nine roars in
all. The performance is then over for the time being.
Bromming is occasionally heard by day, but more
usually breaks the silence of the night, and is probably
meant as a challenge. Two of the herd always are on
guard while their companions sleep. They take turns
in this duty.

Ostrich chicks are comical little fellows with- downy
heads and necks and striped bodies. The feathers are
allowed to grow without being disturbed until matur-
ity. The moulting time is in the fall, when all the best
feathers would be dropped were they not previously
pluéked. Thisisnota very easy task in the case of such
a powerful and pugnacious bird. One method is by
driving the victims, one at a time, into a plucking box
that restrains them from violent resistance. Another
way is for an attendant to grasp the bird’s head and
forcibly draw it to the ground, in which position it can-
not see to strike while being robbed of its plumage.
The wing and tail feathers alone are plucked. Each
bird yields from one to two pounds, worth from $50 to
$250, according to quality. They are sorted at the
farm and then sent to the manufacturer, who dresses
them for the market. About one-fourth of the annual
harvest finds sale in California, and the rest are disposed
of in New York. The natural colors of the feathers of
the male ostrich are pure black and spotless white ;
while those of the female are drab and white. The
pure white is the most highly prized. The very finest
are retailed in California at ten dollars a plume. The
more common kinds shade down as low as one dollar
each. Boas are also made of the black, white, and
gray mixed, and sold’at from $25 to $76each. Thereis
also a market for the eggs, which bring about two dol-
lars apiece as curiosities.

In conclusion, while mistakes may have been made
and losses incurred, the fact seems to be established
that ostrich farming in America is an assured success.
The birds, instead of degenerating in captivity and
exile, thrive and multiply rapidly, and the plumes rival
those of Natal or Barbary, and by more skillful breed-
ing may yet compare with the wild feathers of the
Sahara.

Decadence of Natural Gas.

There is hardly a doubt that the natural gas supply,
even in the most favored districts where this agent has
been discovered, is generally approaching extinction,
and it will soon cease to be an important factor among
the fuels of the country, particularly as far as its usein
manufacturing industries is concerned. What were
recently the most prolific fuels in Ohio have abated
their yield to that extent that several factories depend-
ent on natural gas for heat have had to introduce
other fuels ; some have ceased operations, and several
are seeking locations in the more fruitful territory of
Indiana. But, judging from experience elsewhere,
the supply even in the last named State will not last so
very long either ; and furthermore the expense of sink-
ing new wells and making the necessary connections
with existing plants will cost so much as to preclude
the possibility of continuous profitable use of the fuel.
It must be allowed, however, that the decadence of the
natural gas flow is not steadily progressive, even in the
oldest territories whence the supply has been drawn.
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had now than was afforded last winter; but the increase

comes mostly from new wells, and, asnoted above, there

is a limit to the extension of this resource. .
The gas companies, here and elsewhere, find that it

[is more profitable to them to furnish fuel to private

consumers than to manufacturing establishments, and
so they are curtailing the supplies of the latter, except
in places where the gas is in great abundance.

In some industries the fact of the supply beingirregu-
lar does not cause such great loss, though, of course,
that condition is always inconvenient. But for glass
manufacture it is of paramount importance that the
supply of fuel should be always steady and reliable.
The cooling of a glass furnace, even temporarily, in-
volves the destruction of the pots, not to speak of the
other losses aceruing from it, and after a furnace once
becomes cold, it takes some time, even under the most
favorable circumstances, to get it going again. So that
to make glass successfully, the source of heat must be
constant and always to be depended on, else continual
loss and trouble are certain to ensue. There was never,
perhaps, a better fuel for this manufacture than natu-
ral gas, from its cleanliness, universal applicability to
all purposes, freedom from smoke and refuse, and easi-
ness of adaptation to every description of plant and
furnace. But since the first premonition of the decline
in its supply and probable extinction, inventive men
have been exercising their faculties in the endeavor to
provide a fuel as nearly equal as possible in its ad-
vantages to natural gas, and if they have not succeede«.
entirely, they have come very near it ; and wherever
there is coal to be had a good substitute for natural gas
can be obtained, and that without having to resort to
the use of the former in its raw state, as was the case be-
fore the natural gas came in. Of course the cost of arti-
ficial gas will depend on the supply and quality of the
coal in whatever locality it is needed, which vary consid-
erably in different sections. Crude oil, too, has its ad-
vocates as a glass-making fuel, but while it has been
successfully used in some places, the general results of
its application have not been such as to inspire confi-
dence in its value as an important adjunct for heating
purposes in glass manufacture.—Glass and Lamps.

The Armour Institute, Chicago.

Philip D. Armour, thé millionaire packer, started for
New York December 12, on his visit to Europe, leaving
behind him a Christmas gift of over $1,500,000 to the
city of Chicago. Absolutely unknown to the public,
work has been going on for a year past toward the
erection of a magnificent five-story building on Armoiir -
Avenue, and it is now all but ready for occupancy.
This building will be known as the Armour Institute,
and will be to Chicago all that the Drexel Institute is
to Philadelphia and the Pratt Institute to Brooklyn.
This building is but a small part of the gift. In ad-
dition to it, and for its support, Mr. Armour gives
$1,400,000. All that money and brains and labor can
do will be done toward making it the greatest institute
for manual training, science, and art in this country.

Mr. Armour conceived -this idea years ago, and the
plans have been carefully gone over with George W.
Childs, John C. Black, and Mr. Armour’s sons, Ogden
and Philip. The building and the funds for the sup-
port are to be turned over to a board of directors. It
is expected that the school will open on the 1st of next
September. During the next few months the most
complete apparatus obtainable for every branch and a
library bearing upon every line of study will be se-
cured. The building has been erected and is now be-
ing finished without regard to expense. In the base-
ment will be placed the electric plant, and here will be
located the students in forging and iron work. On the
first floor is a library sixty feet square. Woodworking
rooms and the rooms for reception and for the presi-
dent. of the institute are also located here. On the
second floor are the chemical laboratory, the chemical
lecture room, the physical laboratory, the physical ap-
paratus room, the physical lecture room, and electrical
rooms. The third floor will be used by students in free-
hand drawing, mechanical and architectural drawing,
and in commerce and business. The fourth floor isde-
voted to the domestic sciences, there being departments
of cooking, dressmaking, millinery, and kindred stud-
ies. On this floor are also récitation, lecture, and class
rooms. At one end of the fifth floor is the gymnasium,
60x53 feet. At the other end is the technical museum.
Connecting the two are dressing rooms for the gymna-
sium and elaborate bathrooms fitted up in white mar-
ble. The faculty of the institute will be of the highest
standing, and it is Mr. Armour’s desire that students
may have opportunities to be prepared for the higher
universities, or practical work in any field of mechanical
or scientific labor. EKvery possible convenience for sci-
entific research and experiments will be provided. The
institute is not located in a fashionable portion of the
city, and Mr. Armour’s idea in placing it where he has
is said to be to put the institute among those whom it
will most benefit. —Press Telegram.

THE atmosphere, if compressed, would make a sea
thirty five feet deep around the globe.
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STONE'S FAMILY BREAD KNEADER.

A device designed to preclude the necessity of put-
ting the hands into the dough in the process of mixing
and kneading, and efficiently knead the dough with the
least expenditure of strength, is illustrated herewith,
and has been patented by Mr. D. G. Stone, of Negaunee,
Mich. A horizontal frame is provided with a central
vertical stud, and to one end of the frame is secured a
vertical frame in which is mounted a block supported
by trunnions, the block being apertured to receive
another block supported by trunnions riding in bear-

AN IMPROVED DOUGH MIXER AND KNEADER.
ings formed in the first block. Upon the horizontal
frame is placed a circular table, having a central aper-
ture to receive the vertical stud, upon which the table
is free to turn, and which table, being removable, is
used later as a bread board in the process of shaping
loaves for the oven. To opposite sides of the table are
secured removable hooks, adapted to engage the
edges of a bread pan placed thereon, the hooks being
provided with turn buckles by means of which the
pan may be secured in place.

The combined mixer and kneader is supported by a
lever having a handle at one end and a projection at
the other end adapted to enter the central block in the
vertical frame, the face of
the mixer, which is shown
in use in the illustration,
being concavo-convex in
cross section, while the
kneader end of the imple-
ment is hollowed out in its
body portion and has a
flat, smooth face. The
proper ingredients having
been placed in the pan,
the mixing is effected by
reciprocating and turning
the lever, revolving the
table as desired, as the
work proceeds, and when
the kneading is to be done
the lever is simply turned
to bring the kneader into
operative position, when
the operation may be car-
ried on continuously. The
ease with which this usu-
ally tiresome labor may be
performed by means of this
device is designed to insure
- more thorough kneading,

the object of kneading the
dough ‘being to break up
into finer ones the bubbles
of carbonic acid gas re-
sultant from the fermenta-
tive action of the yeast,
which bubbles have be-
come entangled in the
glutinous mass, and to
distribute them evenly
throughout the material.
Thus it follows that the’
more thorough the knead-
ing the more uniformly
light and porous should be
the bread.

“ |ground. A heavy door, also covered
“Iby sheet metal, allows access to the

A BUILDING TO WITHSTAND CYCLONES, ETC.

A structure for use in countries where hurricanes and
cyclones are liable to occur, and which will afford a
secure temporary shelter during the heaviest storms,
is shown in the accompanying illustration, and has been
patented by Mr. Reuben Quatermass, of Moline, Kan.
A number of posts are arranged in a circle and inclined
to connect with each other at the top, forming a coni-

necessary. They are also designed to afford the maxi-
mum of strength without exceeding the average weight
per square of tiles now in use as roofing, while the face
designs of the siding may be so various in pattern and
colors that the architect is enabled to arrange an almost
infinite variety of combinations.

In Fig. 2 is shown a sectional view of a side wall,
illustrating the manner of suspending the tiles upon

cal shell, the lower ends of the posts being firmly se-
cured to horizontal anchor beams some
distance -below the surface of the
ground. This framework is covered
by a sheathing of heavy planks, the
top layers of which are nailed one
upon the other and shaped to form a
rounded top, The plank covering ex-
tends a short distance below the
ground, and this covering is metal-
clad, making an earth connection for
electrical currents, conducting wires
also leading from the lower edge of
the covering farther down into the

interior, which is suitably floored, and,,
as will be seen by the plan view, is
provided with a circular seat. In the
top are a number of vertical ventilat-
ing pipes or tubes, and there is also an
undergroung ventilating pipe, termin-
ating in the outer air just outside the
building, and affording an ample cir-
culation of afir’ within when the door
is tightly closed. This building is de- )
signed to afford absolute protection against cyclones,
tornadoes, and lightning, there being no danger of
flying debris penetrating its walls or obstructing ven-
tilation. Differing materially also from underground
caves or vaults, it is not wet or damp, and is free from
insects or reptiles, being always ready for occupancy,
and forming a comfortable place of refuge for as long
as any storm may last.
—_——t e —————
AN IMPROVED SIDE AND ROOFING TILE.

A house which is both sided and roofed by an im-

proved form of tile, with details of the tiling itself and

laths nailed to the wood studding, cleats slightly beveled

QUATERMASS’S CYCLONE BUILDING.

on their lower edge being nailed to fit tightly above
each row to secure the side tile in position. These
cleats are not required to be beveled for roof tile. Figs.
5and 6 represent plain and ornamental siding tiles,
Fig. 9 indicating their finished appearance in position,
while Fig. 8 is a sectional view and Fig. 7 is an orna-
mental coarse strip, border, or moulding. Figs. 83 and
4 are front and side views of the roofing tile, Figs. 10
and 11 being similar views of these tiles in position on
a roof. :

It will be seen that these tiles have flanges, whereby
water is prevented from passing into the joints at the

the manner in which it is placed in position, are shown

S

AR Pl

sides and upper edges, the lower edges of the tiles above
hanging clear of the upper
edges of the next lower
tiles, portions of the upper
surfaces of the roof tiles
also having deep grooves
leading downwardly from
the upper flanges to con-
vey water to the outer sur-
faces. The upper flanges
of the tiles also have stops
opposite the upper ends of
the grooves to prevent
water and snow from being
blown upward. Portions
of the face of theroof tiles
also have diagonal side
grooves conveying the wa-
ter toward the larger chan-
nels centrally in the face
of each tile.

These tiles may be made
of such sizes that all cut-
ting around doors and win-
dows will be obviated.
Among their advantages
over the ordinary wood
siding is the fact that they
are fireproof, while they
require no painting, and
their durability and ele-
gance are obvious.

Further information re-
lative to these tiles may be
ohtained of Messrs. F. N.
Marvick & Co., San Ma-
teo, Florida.

—_— %t~
Duleine.

Dulcine is a product:

For further information
relative to this invention
address the inventor as
above.

which, because of its in-
tense sweetness and its
non-poisonous character,
seems destined to become
a serious competitor of

THE meteors of Nov.
23, 1892, as seen by W. J.
Hussey, at Palo Alto, Cal.,.
did not come at a strietly constant rate, though nearly
so. On the average, a single observer could see from
50 to 60 fairly bright ones every five minutes, which cor-
responds to a daily rate of from 400,000,000 to 500,000,000
on the hemisphere of the earth toward the radiant.

saccharine. It was pre-
pared first in 1883 and its
sweetening power then re-

SNl
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MARVICK'S SIDE AND ROOFING TILE.

in the above illustration, the imprevement form-
ing the subject of two recently issued patents. This
tiling is made and put on so as to form tight joints and
a smooth surface, the separate tiles being removable,
when required, without breaking, as nailing is not
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cognized ; but the cost of

manufacture was too great.

Patents have now been ap-
plied for its preparation®from p-phenetidine by the ac-
tion of ammonia and carbon oxychloride. The chemi-
cal name for the compound is p-phenetol-carbamide
and its formula C.H. (OC.H;) NHCONH,.—Apothe-
ker Ztg., 1802, 560 ; Am. Jour. Pharm.
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AN IMPROVED ELECTRIC ~= S
LIGHT SIGNALING S
APPARATTUS,

The present method
of signaling at sea by
codes, with flags, cones
and lights, is often ted-
ious, and in many cases
there is a good deal of
ambiguity about the
signals or a want of
the necessary tho
rough understanding
between the sender and
receiver.

So also in signaling
upon land, by means of
semaphore and helio-
graph, ete., there is al-
ways a wide margin for
mistakes, aside from the
tediousness of the work
and the necessary limi-
tations of this method
of communicating in-
formation. The accom-
panying illustrations
represent an improved
method of signaling,
designed to meet all the
requirements of such a
service, both upon sea
and land, and adapted
for day or night use.
The improvement is styled the
‘telephotos,” and is the inven-
tion of Mr. C. V. Boughton, of
Buffalo, N. Y. The Morsealpha-
bet is employed in thissignaling
apparatus and, by means of novel
and ingenious electrical connec-
tions, the signs indicating each
letter of the code are simultane-
ously displayed by simply press-
ing once upon a single key, after
the manner of operating a type
writer, the dots and dashes then
being marked by corresponding
bars and beams of electric light,
with distinctive intermediate
spaces, upon 'the side of a suit-
able signal staff.

That the device should be en-
tirely practical, and adapted for
the widest range of service, it
Wwas necessary that the dimensions and weight
of the apparatus should be kept within the
closest limits, that it might be readily portable.
The machine case, therefore, is of aluminum,
irregular in form, and occupying an area of 214
feet square by a depth of 6 inches. Of this
area, 1 foot 6 inches is taken up by the key-
board, with 87 letters, numerals, etc., the re-
maining portion being taken up by the several
thousands of electrical connections required.
Outside this area the connecting wires are
gathered and stopped together as an un-
stranded cable of 14 inches diameter, and led
tothe light frame. The latter is also of alumi-
num, made in three parts with the two ends
folding upon the center, in which position it
measures 9 feet by 1 foot square, and when
extended for use, 27 feet by 6 inches square.
It contains 106 incandescent lights of 32 candle
power (lamps of any power up to 110 candles
can be used with a possible elongation of the
frame to 28 or 29 feet). On reaching the light
frame, the cable spreads out, each separate
wire going to its proper lamp. Each lamp is
numbered, and each binding post and cross bar
within the machine bears the corresponding
figures, so that any lamp failing to respond to
the key touched, the cause is easily traced,
and as easily remedied, even to a defective
wire, which, if ever necessary, can be traced,
withdrawn, and replaced by a new one in a few
minutes. New lamps will burn for 600 conse-
cutive hours, and when exhausted can be re-
placed asrapidly as those in every-day store use.
The weight of the keyboard will not exceed 75
pounds, and that of the light frame 120 pounds.

The lights at night will be visible at distances
equal with other electric lights of like power,
and experiments now made with lenses encour-
age the belief that eventually the telephotos
will be readable from distances beyond the
reach of flags in broad daylight. Two lights
form a dot, and the minimum of a dash is 20
lights, or five feet. The blank space between
dashes and dots occupies the same length of
space, five feet. Two red lights mark periods.

By a very simple arrangement the apparatus
can be changed as desired for secret signaling,
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BOUGHTON’S “ TELEPHOTOS,” FOR DAY AND NIGHT SIGNALING.

the letters and characters are transposed as desired.
When two instruments are talking with each other,
the one receiving would acknowledge the symbols as
received, and in case of secret signaling the characters
of each instrument would be shifted in the same way.

On shipboard the keyboard can be located where
most convenient, as any length of wire can be used in
connecting it with the light frame, and the latter mmay
be occasionally, as required, hoisted to or permaneé..c-
;ly fitted at any desired point, and read vertically, or
'it can be laid along the hammock rail and read hori-
zontally; the same applies to semaphore, signal sta-
tions, light houses, and light
ships A simple mechanical
arrangement will turn the
light frame in any direction
when permanently fitted to a
mast.

For field work, a special
wagon with appliances for
raising and lowering the
frame is designed, and the
weight and requirements for
handling will stand compari-
son with what field telegra-
phy calls for. The weight of
the wagon filled with appa-
ratus will not exceed 1,500
pounds. An attachment for
the automatic printing of the messages sent and re-
ceived by the apparatus, by which, it is said, 72 letters
have been practically sent and read per minute, has
been added. It will only print the letters in Roman
characters when the light has been clearly displayed.
The signal is designed to be plainly visible for about
three miles by day or ten miles by night. )

—_——————tr—— ——————
A NOVEL CUTTING-OFF MACHINE,

In this machine, in place of the usual cone pulley for
driving and varying the speed, is a device produc-
ing a constant-cutting speed of the stock against the
tools, which means, in other words,
that the speed of the main spindle
carrying the stock is automatically
increased as the diameter on which
the tools are cutting is decreased.
This result is obtained by means
of a friction wheel, traveling on the
face of a disk; but, in this case,
the usual arrangement is improved
by using fwo leather-covered disks,
revolving in opposite directions,
and pressed upon opposite sides of
the smaller friction wheel by a
spring. The two friction wheels
are used diametrically opposite to
each other, and, contrary to the
usual custon, these are the drivers
and the disks the driven wheels.
The friction wheels are mounted
on feathered shafts sliding in sleeves
"driven by the pulleys shown in the
' cut, and aregoverned in their move-
' ments across the faces of the disks
by a rigid connection with the cross
feed screw of the tool blocks, any
movement of the latter producing
a corresponding motion of the
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TRUCK AND TURNTABLE FOR BOUGHTON’S

wheels. At the start,
with the tools working
on the largest diameter
of the stock, the fric-
tion wheels being the
drivers must run on the
largest diameter of the
disks to drive them at
the slowest speed, thus
giving the greatest
leverage at the time
when most needed. As
the tools feed in and the
worked diameter of the:
stock decreases, the fric-’
tion wheels are also fed
in onto a smaller dia-
meter, and therefore
the disks are driven at
a higher speed. Each:
disk is geared to the.
main spindle, the two.
together giving ample:
power for very heavy
chips. A wedge, operat-;
ed by the handle seen
in the cat, spreads the'
disks from the wheels,
allowing the tool blocks
to be moved quizkly in
or out.

These machines have
an improved form of
tool block, very solid

o

by means.of a thumb screw and ratchet, whereby|and rigid. The cutting blades are set at an angle

with the line of travel, and are supported clear
out under the cutting point. The whole machine is
designed to be stiff, solid, and durable. The machine
cuts 2 inch ‘‘cold rolled” or soft steel in 50 seconds
easily, and in a cut for time only, cut several pieces in
28 seconds each, at a cutting speed of about 30 feet
per minute. The machine embodies several patents.
It is made by the Hurlbut-Rogers Machine Company,
of South Sudbury, Mass., who will give any further
information desired.

——t—

THE Phenix Bridge Company, of Philadelphia, has

710\
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“TELEPHOTOS.”

signed a contract for a tower to be erected at the
Columbian Exhibition. Itisto be constructed of steel,
and will be in shape an open framework cylinder, 560
feet in height and 210 feet in diameter. The platform
at the summit will be reached by a circular inclined
railway, which will be operated by electric power, the
grade being about 8 feetin a hundred. The ground
space of the tower will beoccupied by a spacious restau-

"|rant and the summit will be crowned by an observa-

tory, where will be located search lights and other de- -
vices for electrical display. The tower is to be con-
structed as a permanent structure.

i
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CUTTING-OFF MACHINE,
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AN IMPROVED SPEAKING TUBE.

.This device, patented in America, Europe, Australia
and other countries by Mr. H. A. Cutmore, does away
with many objectionable features of the old-fashioned
speaking tubes, the whistle being automatic and there
being no necessity of changing the tube from mouth
to ear, and vice versa, during conversation. A few
inches beyond the mouthpiece into which the speaker
talks is a cock, in which is a plug leading to a flexible

CUTMORE'S “ HOMACOUSTIC” SPEAKING TUBE.

tube, at the end of which is an ear cup, the arrange-
ment being such that when the ear cup hangs down
the passage to the mnouthpiece is closed, and when
raised to the ear the passage is opened, and the voice
from the speaker at the distant end of the tube comes
through the flexible tube to the listener. Just beyond
the ear tube connection, in the top of the main tube,
is a connection with a globular metallic air chamber,
in which is a rubber bulb and whistle, a plunger work-
ing vertically in the top of the chamber, and by press-
ing with the hand upon this plunger, as shown in one

SRR X

SPEAKING TUBE WHISTLE.,

of the views, the usual call or whistle is sent to the
distant end of the tube. By means of a switch plate,
shown in another view, the operator may be placed in
communication with any number of other rooms
without the multiplication of flexible tubes, mouth-
pieces, whistles, etc. The lower platé of the switch
is rigidly fixed to a given number of speaking
tubes, and on it revolves an upper plate provided with
whistles and indicator shutters corresponding with the
different tubes, the
upper plate being
revolved by a small
knob to connect with
any of the different
tubes through which
a call may have been
received or it may be
desired to talk. The
throwing back of the
shutter, as shown,
indicates the tube
through which the
call comes, and the
pressing upon the
plunger sends the
call when the proper
connection has been
made. The improve-
ment can be readily
fitted to existing
speaking tubes at
small cost.

This speaking tube
is made with differ-
ent attachments for
a variety of uses—
being furnished with
a suitable pedestal
for fixing on the floor by the side of a desk, novel tube
connections for use under a desk or on a wall behind
a chair, and double ear tubes for use in factories,
machine shops, etec., where there may be an unusual

SPEAKING TUBE SWITCH.

amount of noise. A form of instrument has also been
especially designed foruse on board ship in connection
with a system of electric signals.

Further information relative to this improvement
may be obtained of Mr. 8. Stretch, Jr., No. 527 West
Twenty-third street, New York City, where it may be
seen in practical use.

it
>—+&

Forell’s Portland Cement,

Roman cement has been defined at the international
meeting of cement makers as a product obtained by
heating aluminous chalky marl below the temperature
of fritting until the carbonic acid is driven off and then
reducing it to a fine powder. All Roman cement thus
made contains a varying percentage of lime and hy-
draulic factors. The hydraulic factors mostly consist
of hydrate of alumina, hydrate of silica, and peroxide
of iron, the amount of the hydraulic factors depending
upon the nature of the raw material used. When water
is added to the Roman cement, these hydraulic factors
combine with the lime and cause the cement to set.
This setting, however, is very imperfect, as the combi-
nation of the lime with the hydraulic factors is very
incomplete.

According to the invention of Carl von Forell, of
Brunswick, Germany, powdered hydrate of calcium is
added to the powdered Roman cement, so that the lime
and the hydraulic factors contained in the mixture
may, respectively, be in the proportion of seventeen to
ten. The amount of the hydraulic factorsin the Roman
cement is first ascertained and the hydrate of calcium
added, to bring the mixture up to the desired propor-
tions. The mixture is then ready for use, and will be
found to possess the essential characteristics of Port-
land cement, although much cheaper to make, as true
Portland cement requires a very high temperature and
thorough calcination for its production.

Another improved cement of Forell is made as fol-
lows :

Roman cement is analyzed and the amounts of lime
and of the hydrauliec factors are a,ccura,telf' determined.
A chemical substance is then added to the cement, so
that the mixture shall contain seventeen parts of lime
1w ten parts of the hydraulic factors. The chemical
substance preferred for this purpose when the cement
contains lime in excess is the silicate of alumina, which
is a hydraulic factor, and this substance is mixed with
the cement in the form of powder. The resulting com-
position of matter is a very superior artificial cement,
and the exact proportions of the mixture are very im-
portant, as when water is added to the mixture there
ensues a perfect and complete combination between the
lime and the hydraulic factors, and neither the lime
nor the hydraulic factors remain in an uncombined
condition in the cement.

This cement is very strong, but sets with only mode-
rate thickness. The use of silicate of alumina is pre-
ferred, because of the existence of lime in the form of
silicate of lime in cements which are burned at a com-
paratively low temperature, and because lime and silica
have the property of combining with each other in
various proportions.

An Eight Mile Submarine Tunnel,

The shore and submarine borings between Capes
Traverse and Tormentire have proved beyond a doubt
the correctness of deductions published years ago by
Sir William Dawson, Dr. Selwyn, and Dr. Ells, of the
Dominion Geological Survey, which pointed to a con-
tinuous and watertight formation under the Northum-
berland Straits, along the alignment of the eight mile
tunnel proposed in 1886 by Sir Douglas Fox in caon-
sultation with the Hon. W. W. Sullivan (now chief
justice), as being the only feasible means of placing the
Province of Prince Edward Island in ‘continuous
daily communication” with the mainland of Canada
as demanded by the ‘‘terms of confederation.”

The geological formation under the Northumber-
land Straitsis the Lower Permian, consisting of alter-
nating layers almost horizontal, but dipping toward
the island, of red clay shale and fine red sandstone,
structures eminently and economically suitable for
subaqueous tunneling. Consequently there is every
prospect of this advanced engineering project being
commenced by the government before the close of 1893.

Sir Douglas Fox, the Dominion consulting engineer,
will probably grade the tunnel from the mainland
through a 30 foot continuous bed of red clay shale for
six miles, thence for the remaining two miles to Prince
Edward Island intersecting numerous alternating beds
of shale and sandstone.

Mr. Alfred Palmer, Mills building, New York City, re-
porting engineer of the scheme, and Mr. Herbert Hind,
resident engineer of the Hudson River tunnel, hold a
Canadian patent which will enable the contractors to
carry out this immense undertaking within the short
space of two years.

Qheir invention consists of sinking shafts or caissons,
with or without the aid of air pressure, at predeter-
mined points (say one mile intervals) along the axis of
the proposed tunnel, and down to the level of the pro-
posed tunnel, thence driving headings in both
directions, Thus by this simple method twelve or
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more headings may be driven at the same time and
the work carried on, with six or more times the speed
over the usual method of driving two headings, one
from each shore, and meeting in the center.

The proposed tunnel is to be constructed of brick
set in cement (large quantities of clay free from lime
being found in the island), but where the slightest
dampness manifests itself, cast iron segments grouted
behind with cement will be used, as in the St. Clair
(Sarnia) and Hudson River tunnels.

Electricity for all power and light will be used
throughout the construction of the work. Traffic also
will be worked by its agency. )

The method suggested by Sir Douglas and Mr.
Francis Fox for ventilating this lengthy tunnel is to
place an exhaust fan at one end of the tunnel, and by
closing a door at the other end a partial vaccum is
thus formed until fresh air enters, each time the door
is opened to permit of the passage of the trains.

In our issue of November 26, 1892, we illustrated the
novel apparatus used for testing the geological forma-
tion, and as the attention of the scientific world is
already being drawn to this advanced and interesting
engineering project, we shall hope at some future time
to illustrate and describe the same for the benefit of
our readers.

AN IMPROVED WATCHMAKER’S TOOL.

The tool shown in side view and enlarged section in
the illustration combines a calipers for truing balance
wheels, a beat indicator, and a poising tool. It has
been patented by Mr. George W. Cameron, of Poplar
Bluff, Mo. The fork of the tool has tubular bearings,
in the lower one of which is held a threaded sleeve
containing a spring sliding block and a serew plug,
while in the upper bearing is a sliding sleeve carrying
a sliding block, spring and screw-threaded plug, the
latter serving to adjust the tension of the spring with-

CAMERON’S WATCHMAKER’S CALIPERS.

out changing the position of the block. A lever
mechanism applied to the handle and fork positively
adjusts the sliding sleeve and its contained parts up or
down. The threaded sleeve in the lower bearing car-
ries also a jewel block, spring and screw plug, and a
nut for clamping the latter in place. In line with the
space between the two heads is adjustably held an in-
dicator arm. The adjustment of the tool, by means
of the nuts and sleeves, for the different uses to which
it may be put, can be very readily effected.

Ants in Africa,

A correspondent of the Daily Graphic writing from
Umtali says :

Sir John Lubbock ought to come and live here ; he
could revel in ants. There are millions and tens of
millions of them. The ground round our huts is rid-
dled with deep holes, the entrance to white ants’ nests.
These insects are terribly destructive ; a leathern bag
will be eaten into holes in one night. I think every-
thing in the country would be devoured by them if it
were not for the black ants. These are quite half an
inch long, and they prey on the smaller white ants.
One suddeniy sees along black line extending for thirty
or forty yards along the hospital compound. The line
moves with a sharp, rustling sound, like the crisp rust-
ling of dried leaves. One looks closer and finds that
the black line is an army of ants going tostorm a white
ant heap. One ant alone goes at the head of the col-
umn, which is about eight inches wide. On each side
run single ants, bustling up stragglers and rushing to
drag sticks and straws out of the way of the army,
which streams down into the nest it has in view, and
in about ten minutes streams home again in excellent
order, each black ant carrying a white one. It isa
most curious sight. There are very few birds to be
seen ; a few golden orioles and some dear little black
and gray birds, the size of tomtits, are all that one
comes across,

OO
O
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Sorrespondence.

Do Birds Eat Acorns? )
To the Editor of the Scientific American :

In your issue of December 3, 1892, your correspond-
ent from Troy, N. Y., says that woodpeckers and
blue jays do not eat acorns, but do appear to, while
they are only opening the acorn in order to secure the
juicy morsel—the worm. I think that your corres-
pondent is lying: under a misapprehension in regard to
the matter. Ihave seen blue jays that were domesti-
cated eat white oak acorns, and I have shot wild pigeons
whose crops were filled with them. Gray squirrels do
eat acorns, to my certain knowledge, when they are
in captivity. Your Troy correspondent to the con-
trary notwithstanding, the Iowa gray squirrel would
starve to death before he would eat a worm.

N. B. Pain.

Eagle Grove, Iowa, December 5, 1892.

Acorn=Eating Woodpeckers,
To the Editor of the Scientific American:

In your issue of Dec. 3, Mr. Nial, of Troy, N. Y.,
questions Dr. Gibbs’ idea or assertion that the wood-
pecker and blue jay eat acorns.
stable an oak (Quercus agrifolia) bearing a full crop
of nuts. To this tree hundreds of jays and wood-
peckers come, carrying off the acorns and stowing them
away in every nook and crevice they can find. The
woodpecker drilling holes in fence posts (redwood), un.
der the eaves, and about houses, wherever he can find
soft wood, much to the annoyance of the householder.
I have taken nuts out of these deposit holes months
after they had been placed there and found them per-
fect and no trace of a worm. I have also gathered
acorns and kept them one and two years ; when opened,
dry and perfect. It is said the woodpecker places the
acorn in the hole point inward (fact), so that the water
running down the tree leaves the porous base of the
nut and thus extracts the bitterness.

The Indians use the acorns for bread making -, they
are bitter when they first fall from the tree, but later
on they sweeten. ‘‘Rains and melting snows extract
the bitter and injurious principle and leave the
farinaceous and starchy.” Do not the birds lay away
for the same purpose, and not for a worm ?

Nordhoff, Cal. JosEPH HOBART.

—_—— - —
A Peculiar Gas Well,
To the Bditor of the Scientific American :

I have a gas well on my farm which is very peculiar
in its habits, and if any of your readers can explain it
would enlighten a good many in my vicinity at least.
Three years ago. last summer I was drilling for water,
and at the depth of 160 feet I struck a vein of sand that
took all of the water I could put down. I stopped for
a few days, when my man lighted a match and found
that we had a small amount of gas. I put a pipe to it
and it continued to get stronger until I could get a
flame as large as the pipe (that is, 4 inches) and 6 or 8
feet high.

It continued to flow until cold weather, when it went
away. IthoughtI had just struck a pocket and it was
all gone; but after a while we had a rain, when here
comes the gas again. Now, since then I have piped it
to the house and we use it for light and fuel in the
cook stove. It is burning now with a fice white light,
but it will be gone in the morning, as the weather is
cold, with northwest wind. Before a rain it will com-
mence to suck and somet:mes continue sucking for
several days, according to length and severity of the
storm. When it first comes it blows air out, and when
the gas comes the flame is as blue as the sky and no
light ; but it finally changes to a red, and last to white.
Sometimes it only stays a few hours, and .again for
weeks. There is a very black soot on all that the
flame comes in contact with, and when not burning has
a peculiar smell, and none in a room when burning.
The country is fine, black loam soil, blue clay in about
10 to 15 feet from surface ; it is 100 feet and more thick.
About eight miles northeast is a gas well, 180 feet deep,
with a pressure of 10 pounds on a steam gauge ; also in
that locality they strike gas in 12 to 30 feet, digging
wells; but do not know if any have that peculiar af-
fection for the weather. My well has 1386 feet of 4
inch casing, and then is piped to the house in a 114 inch
pipe. I would like to hear from any inquirers who
think they can solve the problem, or be glad to have
answer in SCIENTIFIC AMERICAN.

JoHN A. ROBERTS.

Morton, Tazewell County, Il

[That you should obtain gas from beneath a thick
bed of clay underlined with soft coal is not at all
strange, but rather may be expected. The soft coal
beds are impregnated with gas that gives great trouble
to the miners in all the soft-coal-bearing States. We
have had several communications in regard to the
blowing wells in the Western country. The cause
seems to be due to the variation in barometrie or air
pressure during stormy periods. A falling barometer
indicates lighter atmospheric pressure, causing the well
to blow or breathe, as some call it, while a rising baxr-

I have quite near my.

ometer makes the well draw air in. The change in the
color of the flame arises from the mixture of air with
the gas in the pipe.- There is but little doubt that the
pressure of the atmosphere is felt well down in the
depths of the earth, wherever there is soil or sand that
is pervious to water or gas, and through any openings
through the vast clay and rock beds of the Western
States, lying as they do nearly level and covering great
areas. The barometric air waves sweeping over these
areas must cause a tidal action upon the air or gas
spaces beneath the earth’s crust, as it is well known to
do upon the Western lakes by causing a surging of the
waters from shore to shore.—EDITOR.]

The New Chromnology of the Pantheon,

About two months ago we referred, with astonish-
ment and nolittle skepticism (a feeling shared by some
of the first English archaologists of the day), to the
theory about the rotunda of the Pantheon which had
been propounded by M. Chedanne, a young French
architect, and set forth in an article in the Revue des
Deux Mondes in August last by the French sculptor
M. Guillaume, to the effect that the rotunda was not
of the age of or the work of Agrippa, at the date of
27 B. C., but a building of the second century A. D.,
erected in the reign of Hadrian, and that it was tacked
on to the portico, instead of the reverse processhith-
erto believed in. The inherent architectural improba-
bility of the portico being erected first and a circular
building added behind it seemed too strong an ssthe-
tic argument to be passed over, and it must be added
that the rather inflated style of M. Guillaume’s article,
which was manifestly a piece of trumpet blowing for
French arch&ology, was not calculated to predispose one
to an attitude of faith. Whatever we may think, how-
ever, of the good taste of the Revue des Deux Mondes
article, it would appear that the trumpet has not been
vainly blown, and M. Chedanne has led the way to
one of the most important discoveries for some time
back in Roman archaology, and has established the
fact of the later date of the rotunda, though, as we
shall show, there is room for another theory than the
improbable one of the round building having been
actually built against and fitted to the portico as it
stood. Possibly, if M. Chedanne had written the arti-
cle himself, in a more practical style, and accompanied
it with representations of some of the objects*which
turnish the evidence for this view, he would have
found more ready acceptance than was likely to be

accorded to the rather exuberant eloquence of M.

Guillaume.

As is known to all students of Roman archaology,
an inscription on the frieze of the octastyle portico re-
cords that the Pantheon was built by Augustus’ able
minister and relative, Marcus Vipsanius Agrippa, dur-
ing his third consulship, that is, in the year 27 B. C.
The inscription runs thus:

M. AGRIPPA. L. F. COS. TERTIVM. FECIT.

And this inscription has naturally been taken to re-
fer to the whole structure, more especially since the
point of junction between the great portico and the
rotunda behind it appeared to show that both were of
the same date and had been built together—not that
one had been added to the other.

Early in the year 1892, the appearance of cer-
tain patches of damp on the inner surface of the
dome rendered necessary some repairs to the stucco
lining of the coffers ‘df the dome and a careful investi-
gation of the point where the rain was able to soak in
from the outside. "

- The Italian authorities very kindly allowed the work
of repair and investigation, together with the erection
of the necessary scaffolding, to be placed under the
superintendence of M. Chedanne, who is one of the
Prix de Rome students in the Villa Medici.

This enabled M. Chedanne to make a new and very
careful set of measurements of the whole building, and
to produce a most valuable set of drawings for his
envot, to be submifted to the authorities of the Ecole
des Beaux-Artsdn Paris.

As already noted, the result of the investigations
which were thus made has been described, with a cer-
tain amount of rather tentative theorizing, by M.,
Eugene Guillaume, the able French sculptor who is
now director of the Ecole Francaise de Rome, in the
Revue des Deux Mondes for August, 1892, p. 562 ; and
the subject has also been treated by the Roman archze-
ologist, Signor F. Bongioannini, in the ‘‘Nuova An-
tologia,” vol. xli,, serie iii., fascicolo del 1° Settembre,
1892. The conclusions arrived at by these two author-
ities are not altogether the same, and it may, perhaps,
‘be well to indicate briefly what appear to be thereally
important pieces of evidence, and what the most prob-
able conclusions to be derived from them seem to be.

First, with regard to the comparatively late date of
the rotunda, the one really valuable and, it maysbe
said, conclusive piece of evidence is derived from. the
inscriptions stamped upon the bricks which are used
as facing and as bond courses in the solid concrete
both of the drum and of the dome.

A large number of these bricks or tiles (fegule biped-
ales) have been withdrawn from various parts of the
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structure, and all their stamps agree as to the date of
the tiles being not earlier than the first half of the sec-
ond centurylA. D.

As examples of these brick stamps we may quote the
following. The inscriptions are arranged in the usual
manner in two concentric circles around a central
badge or symbol. It is to be regretted that neither
M. Guillaume nor Signor Bongioannini have in their
articles quoted these inscriptions, which are by far the
most conclusive evidences of date :

1. DOL ANTEROTIS SEVERI

CAESARIS N

‘Badge or trade mark, a bull’s head. This may be
translated : ‘‘Clay work of Anteros Severus [slave or
freedman] of his Majesty.” )

2. C AQVILI APRILIS EX PRAEDI
CAES BIPEDALE DOLIA

Badge, a pine cone. ‘Two-feet tile of clay work
made by Caius Aquilius Aprilis on the imperial clay
fields.”

3. ROSCIANI DOMIT AGATHOB

Badge, a bust of Isis between a palm branch and a
gistrum. The translation of this is doubtful; it may
mean *Clay work of Roscianus [freedman] of Domiti-
anus Agathobulus.”

4 % APRILIS CN DOMITI
AGATHOBVLI

"'Badge, a bull’s head between two palm branches.
*Clay work of Aprilis [freedman] of Cn. Domitianus
Agathooulus.”

5. TEG DOL DE FIG IVLIAE
PROCVL FLV NEG

“Tile work of clay from the potteries of Julia, the
daughter of Proculus.”

All these inscriptions have previously been discov-
ered on bricks in other buildings, and they are known,
from various reasons, to be of about the time of Had-
rian. Brick stamps of any kind of as early a date.as
Agrippa’s time, in Rome at least, are unknown.

The fact that tegulte bearing these inscriptions have
been found in many different parts both of the walls
and of the dome is sufficient evidence that they do not
belong to a partial repair of an older structure. They
must, therefore, be taken as evidence that the existing
rotunda and dome were not built till about a century
and a half after the time of Agrippa.

The second important piece of evidence was the dis-
covery of an earlier pavement'nearly seven feet below
the present floor of the rotunda, showing that the
original Pantheon stood at a considerably lower level
than the existing building.

On the whole, the most probable theory of the struc-
tural history of the Pantheon appears to be this—that
Agrippa built the existing portico, which bears his.
name, as the approach to a cella, which was proba-
bly of the normal rectangular form ; the pavement of
thip#eello being that of which a portion has been ex-
posed at the lower level.

Then, in the time of Hadrian, the original cello was
pulled down, and in its place the present domed ro-
tunda was built, with its floor at the higher level.

Agrippa’s portico was at the same timie taken down
and carefully rebuilt on to the new circular cella at the
higher level; the inscription on the frieze not being
interfered with.

This would account for the absence of any signs of
two different dates at the junction of the portico
with the rotunda. The inscription, therefore, must be
taken to refer to the portico only, with its sixteen
magnificent monolithic columns of red and gray Egyp-
tian granite. i

At present this theory is only conjectural, but there
can now be little doubt as to the rotunda not being
earlier than the second century A. D. Further inves-
tigation may possibly throw clearer light on this diffi-
cult and very interesting problem.—7he Builder.

>
B+

Moisture in Gases, .

The important bearing of moisture upon the combi-
nation of gases, and in some cases even when this com-
bination is attendédl with combustion, is mentioned by
Sir Henry Roscoe in the course of an appreciative no-
tice in Nature of a book of chemical lecture experi-
ments recently published by Mr. G. 8. Newth. Mr.
Newth gives several experimental demonstrations of
the fact that many gases, when perfectly dry, do not-
combine ; carbonic oxide and oxygen being of the num-
ber. Sir H. Roscoe adds a striking illustration to those
mentioned in the book. It is as follows : Dry a current
of carbonic oxide over glass balls moistened with strong-
sulphuric acid ; light the stream of gas as it issues
from a horizontal tube; then plunge over the blue flame
a cylinder full of air which has been previously dried
by shaking it up with a ‘little strong sulphuric acid.
The flame instantly goes out. This remarkable result
of extinguishing a flame of gas by merely dried air is
very suggestive of the hidden value that may attach
to what are commonlyregarded as impurities in chemi-
cal compounds and mixtures.
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THE POTSDAM RED SANDSTONE QUARRIES.

A perfect building stone is far from being a common
product of nature. To be qualified as a perfect build-
ing material, a stone must unite the qualities of resist-
ance to weather and to fire, must be of good appearance
and impervious to moisture. It should also not be of
such a tint as to become dingy or of ugly color when
exposed. The streets of this and other cities furnish
the best possible example of defective building stones.
Brownstone buildings are seen whose carved portions
are disintegrating and the faces of whose smooth wall
pieces are flaking off. To avoid this destruc-
tion various suggestions and experiments
have been made either in the way of che-
mical treatment or of method of laying, but
nothing seems to stop it. The experience
of Boston and of other cities has demon-
strated how poor a resistant to fire is gra-
nite. Granite is often a stone of handsome
appearance, and will in some cases stand
any amount of exposure to the elements,
but it is very unsatisfactory in the presence
of a conflagration.  Although stone is every-
where recognized as the noblest and most
desirable of building materials, yet so great
has the difficulty of securing good stone
become that many large buildings are built
entirely of brick and terra cotta, the art of
man being relied on to surpass nature.

The Potsdam sandstone is a member of
the lower Silurian group and rests upon the
primitive rocks of the Eozoic. This lower
portion of the Potsdam formation varies
from an absolute quartzite to a sand. In
the present issue we illustrate the quarries
at Potsdam, N. Y., from which this stone is
extracted for building purposes. Here the
famous sandstone is attacked at the place where it
seems to be of the best average quality. A thickness
of 70 feet is exposed in the quarries. At this point it
is almost a quartzite.

The examination of a microscopic section of the
rock discloses the following characters: It is found
to consist of angular grains of clear quartz, quite un-

" mixed with other granular material. There is no feld-
_spar or mica intermingled with it. The interstices
between the grains contain a cementing material.
This is found to be a clear, colorless silicious cement,
so that the rock is virtually silica. On this point,
Professor Thomas Egleston, of the Columbia College

School of Mines, and an authority on building stones’in
the United States, in a paper read before the Ameri-
can Society of Civil Engineers, on the decay of building
stones, says: ‘Of the sandstones having a silicious
binding material, Potsdam sandstone, which has been
used in the recently constructed Columbia College [an
engraving of which is published herewith], and the
silicious triassic sandstone, which was the material
used in the lower part of the cathedral at Rodez, are
the best examples, and in these no decomposition
takes place. Of these sandstones, it will be noticed

which in themselves present at least a chance or pro-
bability of decay. The cementing material also varies;
it may be of argillaceous nature or may be even a
calcium carbonate. As cements all these are defective.
They always tend to yield to the weather.

As a weather resistant pure crystalline quartz would
be the best of all materials. This, of course, being out
of the question, the next best thing would be in the
line of a flint rock or quartzite. To the latter type,
the Potsdam sandstone is closely assimilated. It de-
parts far enough from it to be workable. Although
extremely hard, it can be wrought into all
the shapes demanded by modern building,
including the most exquisite carvings and
mouldings. Its strength is very great. It
has been tested on the Emery testing ma-
chine at Columbia College in this city, and
proved to be of extraordinary compressive
strength. Some pieces placed in the machine
and subjected to stress broke at a little over
18,000 pounds to the square inch. This
figure brings it as regards strength quite out
of the range of most sandstones and lime-
stones and makes it surpass the majority of
granites. But one marble and one sand-
stone in a very long list approaches this
strength. What is still more extraordinary
is that two inch cubes from one of the
quarries proved too strong to be broken by
the testing machine, although the pressure
was carried to 151,000 pounds. This test
reduces to a compressive strength. of nearly

that there are two general varieties, one in which the
quartz grains are more or less large, and are rounded,
but are cemented together by silica. . . . In the Pots-
dam sandstone, on the contrary, the grain of the quartz
is quite small; its shape, when it can be distinguished
at all by a magnifying glass, is always angular. . .
This is the best of all building materials, though
mouldings made of the other variety (large grains) will
last for many years without suffering any appreciable
amount of deterioration.”

The other sandstones vary greatly from this. In
many cases the quartz grains which form a body of
sandstone are mixed with grains of feldspar and mica,

43,000 pounds to the square inch, or more
than double the strength of the best gra-
nite. This result, so extraordinary as to be
properly termed an anomalous one, proves
what the stone may be.

We have said that granite may be weather resisting.
‘While this is very true, it may be equally true that
other samples will fail to withstand the American cli-
mate. To determine, as well as possible, what the
action of the weather, including a contaminated city

. |atmosphere, might be on Potsdam sandstone, it has

been tested by subjection to acid and sulphurous acid
gas. Dilute sulphuric acid, after long action, dissolved
only 135 of one per cent, or a mere trace, while some
stones lost over six per cent. Sulphurous acid gas only
changed its weight 53 of one per cent. These two
tests are designed to represent the action upon it of
the city atmospheres. As a direct test, samples have

PARLIAMENT BUILDINGS, OTTAWA,- AND PRIVATE RESIDENCES BUILT OF POTSDAM RED SANDSTONE.
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been repeatedly subjected to the severest freezing and
thawing, and have remained absolutely unaffected.

In the vicinity of the quarries, buildings have been
constructed of this stone, which have stood for over
seventy years. Yet exposed for this length of time to
the trying climate of Northern New York, the stone
has preserved its fresh appearance and has not yielded
in the least, the tool marks being as clearly discernible
as if made yesterday. Prof. Newberry has expressed
the opinion that “had the obelisk now standing in our
Central Park been composed of such a dense, homo-
geneous sandstone as Potsdam sand-
stone, it would to-day be as perfect as

has charge of the department of mineralogyin the same
great institution, is sufficiently indicated by the extract
from his famous essay on the Decay of Building Stone,
read before the Saociety of Engineers, which we give
above. Prof. John C. Smock, New York State Eco-
nomie Geologist, and Prof. Francis A. Wilbur, of Rut-
gers College Scientific School, are among the authori-
ties we may refer to. Dr. Geo. P. Merrill, of the Smith-
sonian Institution, at Washington, is our authority on
what we havesaid of the microscopic examination of
the stone. In his new work on the Building Stones of

100,000 cubic feet usually being carried in stock,
including 40,000 or 50,000 feet of the famous Pots-
dam random rock-faced wall facings, cut -ready to
ship, so that contracts can be filled immediately on
receipt of orders. This puts the business on a par with
the brick and terra-cotta makers, who from necessity
are compelled toship from stock, and absolutely avoids
the proverbial delay in stone contracts, which is a
standing joke among builders. Although it is the
policy of the company to sell rough stone only, yet

where local cut stone contractors refuse to make fair
figures on work, their unrivaled facili-
ties enable them to cut stone ready to

when erected at Tanis 1500 B. C.»
Here it may be noted that this very
obelisk, which suffered so much on ex-
posure to our climate, is made of gra-
nite.

We have spoken of the poor quali-
ties of granite as a resistant of fire.
The action of a conflagration upon
granite is to cause it to flake off;
walls composed entirely of this mate-
rial may thus become so reduced in
thickness as to fall. It is there that
the qualities of Potsdam sandstone
appear at their best. It is so abso-
lutely fire-resisting, its granular strue-
ture so completely prevents it from
cracking, that it can be heated to a
red or white heat without injury. By
many foundrymen it is preferred to
firebrick forlining cupolas, and in the
vicinity of the quarries is always used
for lining lime kilns. The report of
Prof. Wilbur, of Rutgers College, to
Dr. Smock, the New York State Eco-
nomic Geologist, showed that this
stone withstood repeated heating to the temperature
of melted copper, and sudden cooling, without injury
or change of color—something which no other stone of
the large number tested by him could do.

The qualities of Potsdam sandstone have been care-

fully examined and tested by men of the highest scien--

tific standing. Dr. J. 8. Newberry had occasion to ex-
amine the stone in 1890, and his report fully carries out
all that we havesaidabove. Dr. Newberry is professor
of geology in Columbia College School of Mines; the
opinion of his eminent colleague Prof. Egleston, who

COLUMBIA COLLEGE, NEW YORK.

the United States, Dr. Merrill says, referring to Pots-
dam sandstone : ‘‘ I consider this, from the standpoint
of durability, almost an ideal stone. It is practically
non-absorptive, and its surface affords no foothold for
growing organism.” ’

Our illustrations of the quarries and workshops of
the Potsdam Red Sandstone Company, of Potsdam,
N. Y., tell their own story. They show the immense
scale on which the operations are there carried on.
From the everyday point of view a valuable feature is
the large accumulation of ready quarried stone, nearly

lay in the building, and to set it if re-
quired in any part of the United
States or Canada.

The peculiar stratification of the
material as it lies in the quarries will
be noticed. The natural beds are
nearly perfect, which greatly reduces
the cost of cutting. Immense blocks
are got out almost of perfect shape,
by the use of wedges and feathers,
sometimes assisted by some of the
patented methods of blasting. The
equipment of machinery is of the most
modern and complete description.

Dr. Newberry says: ‘‘ The element
of beauty is no less important in a
building stone than strength and du-
rability. In these three qualities this
stone is certainly unrivaled.”

The different quarries of the com-
pany afford a certain choice of color.
The red stone is of an exceptionally
pleasing and bright tint. About fifty
feet of these layers is exposed in the
quarries. Stone can be taken out
from two to six feet or more in thickness, and can
be wedged into any size from these thick stones, re-
sembling granite in this. The company’s quarries are
distributed for about a mile up and down the Rac-
quette River, and embrace the best outcrops of stone
to be found in the district. Dr. Newberry reported,
after personal examination, that these quarries were
practically inexhaustible. We may, therefore, pro-
nounce the company’s quarries an almost ideal source
of building material.

One of the cuts, showing a workman selecting dimen-
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THE MANUFACTURE OF TRUNK AND BOOKBINDER'S BOARDS.—{See page 10.)
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gion stone from stock, gives an idea of the form in
which stone comes from the quarry. Another cut,
showing the interior of a stone cutting shed, shows
workmen getting out stoop rails and other forms.

Quarry No. 1, from which the main supply is de-
rived, is shown in twocuts. The peculiarstratification
of the stone is very noticeable. It is exceedinglyregu-
lar, with sudden variations in the dip. The drainage
of this quarry is effected by an undershot water wheel,
shown in the bird’s eye view to the left of the picture.
Ftom Quarry No. 2, now under development, a medium
red stone is taken. This quarry, for.a long time to come,
will be self-draining, as will also be the case with Quar-
ries Nos. 3and 4. From Quarry No. 8 a dark red stone
is taken.

The Racquette River, on account of falls and rapids,
is not navigable, although it is the second largest river
in New York, but great numbers of logs are floated
down it every year from the Adirondack forests. A
fall on their quarry property gives the company nearly
twenty thousand horse power, the entire river falling
about sixty feet, and this will be of great value in the
future development of the business, giving by means
of compressed air or electricity ample power for the
working of machinery now using steam, and for other
purposes.

There is one product of the quarries which should be
mentioned, the banded stone. Some layers are strong-
ly banded in different colors. With these the most
beautiful architectural effects can be produced. The
combination of light, medium and dark red stone in
solid colors and the banded variety gives great lati-
tude to the architect in producing color effects. The
colors harmonize excellently with granite or brick, and
instances of this use are numerous. Among the build-
ings where the stone has up to this time been used for
the whole or a part may be mentioned the Dominion
Parliament buildings at Ottawa, shown in the accom-
panying engravings: All Saints’ Cathedral, Albany ;
Columbia College, New York City; the New York
State Asylums at Ogdensburg and Matteawan (costing
_ over a million each) and numerous buildings in New’
York City, Brooklyn, Buffalo, Syracuse, Rome, Alba-
ny, Troy, Lynn, Washington, D. C., Rondout, N. Y.,
New Rochelle,wN. Y., Ogdensburg, N. Y., etc., and
many smaller cities and villages in the United States
and Canada.

The quarries are situated near the line of the Rome,
Watertown and Ogdensburg Railroad, and ship their
product by the New York Central system in all direc-
tions.

&

MANUFACTURE OF TRUNK AND BOOKBINDERS
BOARDS,

The illustrations on the preceding page were taken
from the plant of W. O. Davey & Son, Jersey City
Heights, N. J. These boards are also used in the
manufacture of gaskets and buttons, and are made
of scraps of paper and cardboard from box and
paper manufacturers with a mixture of oakum dust,
shade strips, grass rope and bagging rags. The refuse
cardboard is carted to the factory in large sacks,
sorted over and placed in a large soaking tub. When
moist it is ready for the beating engines. These en-
gines are oval shaped and made of iron and are lined
with sheet brass. They are about 13 feet in length, 7
feet in width and 214 feet in height. The oakum dust,
shade strips, rags, ete., before they go into the beating
engines, have to be cleaned. They are put separately
with a quantity of lime into a rotary boiler, about
20 feet in length and 6 feet in diameter, its interior
fitted up with iron pins placed about 3 feet apart.
The pins are about 1 foot in length and catch and
separate the material as the boiler revolves. The
boiler is filled with steam of about 7 pounds pressure,
and revolves slowly for 12 to 15 hours, making but one
revolution in every 21 minutes. From 1 to 3 barrels
of this mixture with about 500 pounds of scrap card-
board are placed in the beating engines with about
1,500 gallons of water. This mass keeps continually
moving around the tub. Attached to the shafting
across the center of one side of the engine is a roller 32
inches in diameter, containing 56 knives, 8 feet in
length, the blades being 2 inches in width and about
2 inches apart.

Running up to the roller is an inclined plane, the
top of which conforms to the shape of the roller and
runs up at the back about 1foot. Directly under-
neath and within an inch of the bottom blades of the
roller are about a dozen other knives fitted into an
iron slot the same length as the roller blades. As the
roller revolves, the wet mass is drawn under and
through the narrow space between the knives and is
forced up at the back and falls over. This is continued
for three hours, until the materials become thoroughly
cut up and mixed. If the pulp is not dark enough, a
few pounds of copperas are added. The pulp then
passes out through the bottom of the engine to alarge
tank below, where it is forced into a cylinder paper
machine, The pulp is thoroughly mixed with water,
which passes through and up against a fine sieve
roller. This roller is 29 inches in diameter and 70
inches in length, and is covered with a double layer of

fine wire netting, the meshes of which are 18 and 40. l

The water passes through this sieve roller, leaving the
pulp sticking to the meshes. The felt belting on the
roller above takes up the pulp from the sieve roller as
it passes over the top. This is carried on the felt belt
to the roller where the boards areformed. These roll-
ers are hollow and made of iron, and run from 18 to
21 inches in diameter.

The pulp sticks to the upper roller as it passes be-
tween the two, the belt passing around the lower one
and back to the sieve to take up the pulp again.. The
sound of a bell notifies the attendants of the machine
when the pulp or board is of the right thickness. A
sharp hook-shaped knife is then passed through two
slots in the roller, and through the board as it passes
around, the boards being then taken off.

After a certain number of boards have accumulated,
they are taken to a hydraulic press, where a pressure
of 50 tons is placed on them, which forces out most of
the water. They are then taken to the drying plates,
which are book-shaped, and made of copper 3{ of an
inch in thickness, and hollow. They are filled with
steam, which entersat the ends of the plates by means
of small pipe connections with rubber joints, which
connect with the exhaust pipe. The plates or leaves
are 8 feet in length and 3 feetin width. After the
boards have been sufficiently dried they are taken to a
calender press, where they pass between two 18 inch
heated rollers, which straightens and puts a gloss on
them. The edges are then trimmed up and the boards
are ready for the market. The boards are made of
different sizes, ranging from 19 X 30 to 84 X 44 inches,
and are sold at 5 and 6 cents per pound. They are
about ¥ inch in thickness. ’

e el Bt e
Wind the Great Force in Nature for Carrying
Off Heat,

Discussing the means whereby heat is lost in build-
ings heated by a steam or hot water plant, Hot Water
Heating says :

‘“ Few people have given much thought to the many
difficulties that must be met and overcome in the plan-
ning of a heating apparatus ; and with a view of show-
ing the importance of the subject, we will try to ex-
plain a few of the natural laws by which heat is lost
from a building, and also the laws that may beutilized
to replace it.

‘Wind is the greatest force in nature for carrying
off heat, and is the most difficult of all elements to con-
tend with in heating buildings. It is, therefore, neces-
sary that its cooling power should be thoroughly un-
derstood, that it may be provided against in the con-
struction of a heating apparatus. The importance of
this will be recognized when we explain that experi-
ments with wind currents in glass houses have shown
that a room heated to 70’ in zero weather, with a still
atmosphere, will be cooled 20° in 5 minutes and 45 sec-
onds.

** The same room will be cooled 20° in 2 minutes and
35 seconds when the wind is blowing at the rate of 3
miles per hour, and it will be cooled 20° in 48 seconds
when the wind is blowing at the rate of 27 miles per
hour. When the fact is considered thatitis a common
occurrence for the wind to blow from 20 to 80 miles per
hour, itwill beseen howimportantit is to carefully con-
sider the number and size of the windows and the ex-
posed walls before designing an apparatus for warming
a building.

‘ Very little has been said on the above important
subject—important because the materials used in the
construction of a building determine how much heat it
will lose, as the heat can only be lost through the ma-
terials of which the building is constructed. All build-
ing materials have a known conducting power for heat,
and, though we cannot here go into elaborate tables
of comparison, we will give a few facts of interest.

‘“ A granite wall, 18 inches thick, will lose 67 per cent
more heat than a brick wall of the same thickness. A
frame building, plastered on the inside and covered
with paper felt and sheathing on the outside, will lose
75 per cent less heat than a brick wall of the same
thickness. A . frame house built without a paper felt
covering on the outside will lose 25 per cent more heat
than the same house if covered with felt.

“ One square foot of glass will lose as much heat as 6
square feet of 12 inch brick wall. If closely fitted dou-
ble sashes are used, 75 per cent less heat will be lost
than with the single sash.

“ The manner in which the joints of a building are
fitted affects very materially the amount of heat lost;
for example, a loosely fitted house may take twice the
quantity of heat that would be required for one well
built.

“ Each square foot of outside wall of a building, each
square foot of glass or window surface, and each en-
trance door, have a given conducting power for taking
heat from the inside of a building and dispensing it to
the outer air. After measuring these various sur-
faces and determining the loss of heat by the conduct-
ing power of the material of which it is built, we ascer-
tain how much heat any building will lose in zero
weather ;. by adding to this 15 per cent (which is a
necessary loss up the chimney to make a draught) we
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have the total amount of heat lost by the building, and
can easily determine the amount of coal that ought to
be burned to warm it.”

O
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Street Car Mail Distribution in St. Louis,

The recent annual report of the Postmaster-General
contains the following letter from J. B. Harlow, post-
master of St. Louis, regarding the electric mail car ser-
vice in that city:

“In presenting the following concerning the St.
Louis and suburban street railway postal car service, 1
desire to describe not omrly the car as it is, its present
limited schedule, but to enlarge somewhat on the
future of the system which will almost entirely change
the present method of collections reaching the main
office from street letter boxes, as well as the dispatch of
city mail on the line of the road to letter carriers for
delivery.

*The car is a miniature railway postal car, twenty
feet long, and the regulation width of a street car,
run under the electric system with its own motor on
front and rear platform, with motorneer and conduc-
tor, sliding doors at each end, and wide sliding doors
with four windows on each side of car, with slot for
mailing letters on each side, with appropriate signs.
The interior is well lighted with electric lights, the
furniture consisting of stove, letter case amply large
enough for all distribution, a rack for sixteen sacks, a
stamping table, and all the conveniences of a modern -
railway postal car. Itsrun is from Sixth and Locust
Streets westward to the city limits, about six miles,
the schedule time being forty minutes.

¢ The following sub-stations are on the line of road :
Sub-station 9, Fourteenth and Franklin Avenue, with
three carriers; sub-station 11, 3901 Morgan Street,
with four carriers; sub-station 12, the Arcade, Ca-
banne, 5500 West, with five carriers.

‘“ All mail for these carriers is made up at the main
office ready for delivery and is dispatched at 6:25 A. M.,
9:50 A. M., and 1:45 P. M. This leaves the clerk in
charge of car free to handle and distribute mail re-
ceived en route.

* By these men reporting at the several sub-stations
in lieu of the main office, or station C, there is shown
by a fair estimate an aggregate saving of time to the
twelve men of ten hours daily.

¢ It is proposed to place three more sub-stations on
the line of this road, for which application has been
made, and at proper intervals a number of accumula-
tion street letter boxes where carriers will deposit their
collections, these boxes to be collected by the clerk. in
charge as fthe car passes, going both east and west ;
mail to be distributed en route and dropped off at the
proper sub-station for delivery. All mail not intended
for line to be dropped off as car passes main office.

“From the limited opportunity to observe the pos-
sibilities of the street railway postal service it is plainly
evident that the results will be to expedite the delivery
and collection of mail, and thereby result in great good
to the service.”

‘We hope Congress will lose no time in passing such
laws as may be necessary to extend this admira-
ble system in New York, Chicago, and all our towns
and cities. It will greatly increase the revenues and
the facilities of the Post Office department.
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To Keep Iron and Steel from Rusting.

The number of articles in photographic use con-
structed from iron and steel, fromm rolling presses and
head rests downward, will render serviceable a couple
of recipes, adapted for the purpose in other directions,
which we append. One of the simplest, and which has
been in use for many years, consists in coating the arti-
cle with a solution of India rubber in benzol, made of
about the consistency of cream. It may be applied
with a brush, is easily rubbed off when needed, and
effectually prevents rust. A coating of more use where
the ¢ tooth” imparted by rubber would be disadvan-
tageous is prepared in the following way : Dissolve
two parts of crystals of chloride of iron, two of anti-
mony chloride, and one of tannin in four of water. Ap-
ply with a sponge or rag and allow to dry. A second
or third coating, or more, isgivenin the same way that
a dark color is produced. When dry, it is washed with
water. again allowed to dry, and polished with linseed
oil. The antimony solution should be as nearly neu-
tral as possible.—Br. Jour.

<
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The 40-inch Telescope of the Yerkes Observatory.

The large disks of optical glass made by Mantois for
the University of Southern California have been pur-
chased by the University of Chicago. They are nearly
42 inches in diameter, and will allow of a clear aperture
of 40 inches. The glassis said by Mr. Alvan Clark to
be exceptionally good. Mr. Clark will shortly under-
take the work of grinding the objective, which he has
contracted to complete within eighteen months. The
contract for the mounting will be let within a short
time. The site of the observatory is still undecided,
but it will probably be several miles outside the city.

The contract for mounting the great telescope has
been awarded to Warner & Swasey, of Cleveland,
Ohio.
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SEKATING ON ARTIFICIAL . ICE, sary to descend to 15 or 20 degrees. .The surface |in operation, nothing wrong has occurred, and the

It will soon be three yearssince, under the name of |is renewed every night. After the snow produced | numerous lovers of skating have always been able to

the “ Ice Palace,” we described an installation designed | by the incisions of the skates has been removed, there | pursue their favorite exercise as well as if they were on
to permit of skating upon genuine ice in all seasons. |is spread over the remaining ice, by means of a pump, | the lakes of the Bois de Boulogne in midwinter.

The company that undertook to carry out this idea |a sheet of water that circulates during the entire pe-| A portion of the power of the motors is employed for

rented the spacious hall of the Plaza de Toros, on Per- | riod of itscongelation, in orderto give a perfectly even |lighting the hall, which is decorated with winter

golese Street, and we had an opportunity of seeing |surface. - In order to prevent the spirals from produc- | scenery. But no attempt has been made to push real-

there, for an instant, the im-
mense arena of 2,000 meters
transformed into a sheet of ””) ”JHI”
water. But when it was fr ' u} N
necessary to freeze the latter, ||

and the machines began to (it
work, it was found somewhat ‘;\‘ LA e
late that there were many de- |i o« L
fects in the installation, and | _ZRIUNN | | ‘“
that it was possible to make P\ 29
ice only upon the edges, and iy
even then not in a continuous ‘
manner. The directors then, ‘ ‘ ”
taking a firm resolution, had i ‘[ “
cartloads of cracked ice
brought and packed it in the
arena. A few skaters had an 1
opportunity of trying their \ {7
skill upon it, but in the space | #%
of one night all was melted
and the enterprise, so to
speak, fell into the water. It
was a folly, too, to wish to do
in a few weeks what required
several months of study and
labor. But the idea was a
good one, and was again ta-
ken up. Now skating is (and
has been since the first of Oc-
tober) going on day and night 1
at the *“North Pole,” on Cli- - : -

chy Street. This time the in- Fig. 1. —MACHINERY HALL OF THE SKATING RINK OF ARTIFICIAL ICE AT PARIS.
stallation has been well con-
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ism farther, and a heating
apparatus keeps up a tem-
perature of from 15 to 18 de-
grees.— La Nature.

Horse Power ot Bolilers,

‘When the horse power of a
boiler is referred to, a very
vague idea of the real mean-
ing of the term is given. Most
people get the impression that
when we say a boiler has a
certain horse power it means
that the engine which it is
constructed to supply steam
to will exert that power when
all the prescribed conditions
exist. What the horse power
of a boiler really means is a
question that is difficult to
answer. It is neither logical
nor appropriate to express
the steam-generating power
of a boiler in units of horse
power, but it seems to have
become a habit which has
grown upon mechanics that
is hard to break off and dis-
continue.

The unit of horse power for
boilers is not, says a contem-
porary, fixed except by arbi-
trary agreement among the

ducted. Time has been taken, and everything has!ing changes of level through the contractions due to|parties concerned, the basis differing according to
been studied and put in place with care. The principle the differences in temperature to which they are sub-|the nature of the work done by the steam. Many
is the same as that employed previously, and our first mitted, they are composed of pipes that enter each |boilermakers rate the horse power of the boilers by the
engraving (Fig. 1) represents the machinery room, very other with friction to a certain length. They thus|number of square feet of heating surface contained in
well arranged by Engineer Stoppani. It comprises, to 'form slides that allow of a certain play. Moreover, in | the boiler. Although this rule is followed by many, it
theleft, two steam engines of 50 horse power each, of order that their temperature shall be as uniform as|is no criterion as between different styles of boilers—a

the Corliss type, with Stoppani distributer, which square foot under some circumstances being many
run two double-acting Fixary ice machines. [ [[¢ = =t times as efficient as in others; but when the
These machines are pumps designed to convert ———— |\ '.'i average rate of evaporation has been fixed upon
ammoniacal gas into liquid ammonia. To this | < :—-: < | by experiments in one boiler, there is no more
effect, they in the first place force the gas into | 2 B E convenient way of rating others of the same style.
the large condensers represented to the right. & 3=3i € | But by an outsider no exact rating of a boiler
Here it is cooled by a circulation of water derived & ili& | can be made from a knowledge of only its heating
from the city mains, and becomes liquefied in the .“.’ surface.

small cylinders seen in the foreground. Thence ': L The following rules are observed in a good
the ammonia is led into the large reservoirs or ¥on many boiler shops, and may be useful : For cylin-
refrigeratories that are observed upon a platform 3 der boilers nine square feet of heating surface per
in the rear, and expands therein with the pro- horse power are allowed; for flue boilers twelve
duction of cold. Having returned to the gaseous square feet, and for tubular boilers fifteen square
state, it is taken up again by the machines, which Salle des Machines, | meres feet of heating surface per horse power. Hence,
force it anew into the condensers, and so on in- if the total heating surface be known, divide it
definitely. It is always the same supply of am- Fig. 3.—PLAN OF CONGELATIQN PIPING. by 9, 12, or 15, according to the type of boiler,
monia that is used. The lowering of the temper- A, Pipe through which the freezing liquid enters. B, Pipe through which it and the quotient will be the horse power of the
ature produced by the expansion is utilized for makes its exit. boiler. If a boiler is tested and a statement of its
cooling an uncongealable liquid (solution of cal- horse power desired, without regard to whether it

cium chloride) which circulates in spirals in the center | possible, care is taken to frequently change the direc- [is to supply its steam to drive an engine or for other
of the refrigeratories. This liquid, by means of a|tion of the current. In this way there is secured a |purposes, then it is agreed upon by the majority of ex-
pump, is forced into the pipes placed upon the floor |uniform mean temperature in the entire circulation. |perts to consider 80 pounds of water per hour, evapo-
of the rink. It will be seen that in this installation everything | rated at 70 pounds pressure from 100degrees, as a horse

There is here a notable difference as compared with | has been studied out and provided for to the least de-| power.

the installation previously tried, wherein the ammonia | tails. 8o, during the month or more that it has been| A standard was fixed by Watt at one cubic foot of

was expanded directly in the
pipe, of the rink—an arrange-
ment evidently defective, be-
cause of the leakages inevit-
able in a system of piping
several kilometers in length.
The rink (Fig. 2) is 40 meters
in length by 18 in width. It
consists of a cement and cork
floor resting upon a perfectly
tight metallic foundation,
and.upon which is arranged
a series of connected iron
pipes having a total length
of 5,000 meters. Each section
derives its supply from two
principal conduits, A and B
(Fig. 3), into which constantly
flows the solution of chloride
of calcium cooled to a temper-
ature that varies according
to the velocity of the circu-
lation, which can be regulat-
ed at will. When the exter-
nal temperature is not very
high and it is merely a ques-
tion of keeping the ice in con-
‘dition, a few degrees below
zero will suffice, while, on the
contrary, when the upper
stratum, or even the entire

rink, is renewed, it is meces- Fig 2—SKATING RINK OF ARTIFICIAL ICE AT PARIS
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water evaporated per hour
from 212 degrees for each
horse power. This was at
that time the requirement of
the best engine in use. Most
nations have a standard sim-
ilar to and generally derived
from Watt’s ‘““horse power,”
but owing to different stand-
ards of weights and measures
these are not identical,
though the greatest differ-
ences amount to less than 1%
per cent.—Electrical Age.
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To make glue water proof,
dissolve of gum sandarac and
mastic each five and one-half
drachms in one-half pint of
alcohol, and add five and one-
half drachms of turpentine.
Place the solution in a glue
boiler over the fire and gradu-
ally stir into it an equal quan-
tity of a strong hot solution
of glue and isinglass ;. strain,
while hot, through a cloth.
Or to plain glue solution add
bichromate of potash ; on ex-
posure to the air it becomes
waterproof.
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RECENTLY PATENTED INVENTIONS,
Mechanical.

WRENCH.—John H. Gregory, Ione,
Cal. This is an improvement in wrenches having a
fixed jaw and another jaw to slide on the toothed
shank, a pivoted cam lever locking the wrench to any
desired adjustment. The outer jaw has a triangular
hook-like shape, while the inner jaw is somewhat
curved, both jaws having toothed surfaces, and the
outward movement of the sliding jaw is controlled by
a spring secured to the forward edge of the sliding bar,
the spring holding the jaw in engagement with the
pipe or other object to which the wrench is applied, an
inclined wall or shoulder also supporting the sliding
jaw when the latter is pressed down against it.

GUIDE HOLDER FOR STAMP MILLS.—
Peter C. Robertson, Phillipsburg, Montana. In mills
for crushing ores the vertically reciprocating stamps
are guided by holders or boxes secured to the rails of
the frame of the battery of stamps, and this invention
provides for a series of guides being conveniently
applied to a series of stamps to hold them so that they
will reciprocate easily, without undue friction. They
are so arranged that any guide and its holder may be
easily removed when necessary, or tizhtened to force
the back and front portions of the boxes to an even
pressure. After the guides and holders are once in
place, any single holder and guide may be conveniently
removed when desired.

BUILDERS' ScCAFFOLD.—Louis -Korn,
New York City. This device consists of a bracket hav-
ing a body portion to rest on a window sill, there being
at one end a lateral projection and a pivoted depending

_arm, and at the other end a pivoted vertical post with a
hook or brace to detachably engage the body portion.
A diagonal brace is pivotally secured to the under side
of the body, its inner end designed to rest against a
building wall, and a short slotted brace pivotally con-
nects the diagonal {brace with the body. The appa-
ratus may be folded to be conveniently portable, and
affords a scaffold especially applicable for building a
blank wall, giving a secure support for the workmen.

LuBRICATOR.—Henry E. Lejeune,
Thibodeaux, La. A device more especially designed
for use on the water cylinders of vacuum or other
pumps to automatically oil the cylinders is provided by
this invention., The i1nvention consists of a lubricant
reservoir having at its lower end outlets leading to the
ends of the cylinder to be oiled, glass tubes connected
with the outlets leading to the cylinder ends, while a
valved water chamber is held on the under side of the
reservoir. The amourt of oil flowing to the ends of
thecylinder can be plainly seen and readily regulated.

SK1vING MACHINE.—Herbert Master-
son, Jefferson City, Mo. A reciprocating slide moves
above a vertical open topped holder, there being a knife
beneath the glide and a carrying form held in it, while
vertically movable brads in the form engage ghe pieces
of leather in the holder. The machine is designed to
skive the shanks, counters, and other pieces of boots
and shoes, a number of the pieces to he skived being
placed in the holder, and the machine then working
positively to automatically skive them one by one and
dropping them out of the machine at the rear.

JACQUARD CARD WIRE.—Alfred and
Thomas W. Bentley, Paterson, N.J. A wire extend-
ing between adjacent cards is formed with flattened
parts, tying strings engaging the wires at such portions,
and also the laces connecting the cards with each other,
A lateral shifting of the wire is prevented, the ends
always projecting like distances from the ends of the
cards for susperding the latter in the usual way.

Miscellaneous.

CALENDAR.—Joseph Wallin, Boston,
Mass. Three dials having ratchet wheels expose indi-
cations on their faces, a pull barin the case engaging
two ratchet wheels to move two of the dials, and rotate
the other dial and its ratchet wheel, when laterally
swung below the lower end of the case and then recip-
rocated. The invention also embraces other novel
features, the calendar being adapted for perpetual use,
indicating the name and date of days in a week and
month in chronological order.

SAFETY DEVICE FOR ELEVATORS.—
Louis W. Butler, Brooklyn, N. Y. This is a simple and
easily applied attachment for use in connection with
any form of elevator valve rope, utilizing electricity to
move out of the path of the valve rope a keeper cap-
able of preventing movement of the rope. The keeper
is carried from the path of the valve rope the moment
the doors of the elevator shaft are closed, and when any
door is opened the keeper is drawn into the path of the
rope, preventing the rope from being operated to start
the car until the door has been closed.

To REMOVE PAINT OR VARNISH—
George L. Ball, Allegheny, Pa. This is a composition
to be applied by a brush upon varnished or painted
surfaces to remove a former coating, speedily render-
ing hard paint or varnish soft and detaching it from the
wood or metal on which it had dried. The composi-
tion does not discolor the surfaceto which itis applied,
which can be varnished upon as soon as dry.

EXTENSION TABLE.—Johann F. Wig-
gers, Hanover, Germany. The extensible parts of this
table may be collapsed or withdrawn and firmly erected
without the aid of screws, wedges, etc. The main
table has a central cross piece provided with vertically

" spaced lateral projections, fizxed guides and supports
leading to the projections from the end pieces of the
main table frame, the gunides being inclined, while
extension leaves having folding legs are guided by the
supports and rest thereon when in the inner positions.

SLATE ATTACEMENT.—Maud Wyman,
San Francisco, Cal. Lettered bands, according to this
invention, run beneath the slate and under slots in its
frame, and also over & part of the frame, so that any
letter or character on the band may be disclosed. The
bands pass over spools on a fixed shaft, each spool
having alprojecting milled edge, by which it may be
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rotated and the band drawn along to disclose a de-
sired letter or character. A tension spring counteracts
shrinking and stretching of the bands, and assists to
hold them in proper position.

Buaey Tor.—David Shivell, Arling-
ton, Ind. This is an improved top of simple construc-
tion, provided with movable curtains, arranged to be
conveniently operated to close the sides. Rods are
curved to conform to the shape of the top part of the
bows, and curtains fitted to slide at their upper ends on
these rods are fastened at their lower ends to the sides
of the buggy, the side curtains when not in use resting
between the cover and lining. The curtains readily
fold with the bows when the top folde, whether they
are in a lower or upper position,

VEHICLE BoDY SHIFTING DEVICE.—
Charles H. Mitchell, Oxford, Ohio. The front or rear
portion of a vehicle body is designed to be shifted later-
ally upon the axle by means of this improvement. The
invention also provides a simple device for connecting
the body with the frqnt axle of a thrashing machine,
separator, steam stacker, or other agricultural jmple-
ment driven by steam, by which the implement may be
adjusted as desired witi relation to the driving pulley
of the engine.

MANURE DISTRIBUTOR.— Robert J.
Morris and Robert L. Wiggins, Alexanderville, Ga.
This is 8 machine for hauling and drilling in furrows
cotton seed compost, or stable manure in the rough or
pulverized state, and also guano or commercial fer-
tilizers at the same time. The machine is designed to
supply the place of a cart for transporting it to the
field, and also act as a distributer to place the manure
in a furrow without dropping it in heaps, and without
transfer of bulk from one vehicle to another. -

COCKLE SEPARATOR.—Andrew G.
Miller, Eatill Springs, Tenn. This is 4 machine to
separate cockle from wheat, oats, rye, ete., the mate-
rial being fed into a vibrator box in which travels a
separator formed of metallic plates covered with de-
pressions, the ptates being secured at-opposite edges to
endless leather belts. The wheat or other grain be-
comes d in the depr and is carried.to the
lower end of the separator while the .cockle is carried
backward over the receiving end of the box.

STAND FOR BicycLEs.—Herman C.
Wiedenmann, Philadelphia, Pa. This is a simple and
durable construction readily applied to any bicycle to
support it upright and hold the wheels above the
ground. The front wheel is engaged by a frame con-
sisting of two standards connected with each other at
the top and bottom and formed with forks to receive
the hub of the wheel, a transversely adjustable rest on
each of the standards engaging the fork, while an in-
dependent frame also engages the hub of the rear
wheel. When the bicycle is in position on the stand
both wheels can be revolved, rendering it convenient to
do any desired cleaning or repairing.

CHICKEN BROODER.— Earl Barney,
Schenectady, N. Y. This is an improvement on a for-
merly patented invention of the same inventor, the
brooder being heated by lamps and so constructed
that none of the vitiated air in the lamp room can get
into the brooder. The latter compartment 18 made
evenly warm and well ventilated, and connected with it
is a light and airy exercising room for the chickens, to
which easy access may be had from the brooder proper.

MoLE TrAP.—George Nelson, Living-
ston, Texas. This trap has a vertically sliding spring-
pressed plunger, carrying impaling devices, a shoulder
on the plunger being engaged by a stationary arm of
the frame, while a pivoted lever connected with a trig-
ger is adapted to disengage the shoulder. The trap is
simple and cheaply made, and easily tripped to transfix
a mole or other animal.

DESIGN FOR A FAN.—Manuel Car-
ranza, Havana, Cuba. This design represents the
vessels of Columbus’ fieet on the discovery voyage,
one of the vessels being close at hand and the others
at a distance on an expanse of water on the ribs of
the fan.

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

NEW BOOKS AND PUBLICATIONS.

Die NEUEREN SCHNELLDAMPFER DER
HANDELS- UND KRIEGSMARINE. By
Carl Busley. Kiel and Leipzig, Ger-
many : Lipsius & Tischer. 1892. 8vo.
Pp. 212. 156 illustrations. Price &
marks.

This work is well worthy of translation. Though
we have two new works on steam navigation, * Ocean
Steamships * and the * Ocean Ferry,” neither gives the
technical details, which are of great interest to persons
of a scientific turn of mind. - All of the various stages
in the evolution of the modern express steamer are
given, from the Viking boat of 800 A. D. down to such
magnificent floating hotels as the Furst Bismarck.
The elevations of the various steamers give a good idea
of the vafious changes. A number of the illustrations
show the extremely fiorid decorations of the German
steamers, which are usually in very bad taste. Consid-
erable attention is given to three-screw vessels. This
chapter is, without doubt, the most interesting section
of the book to the student of marine engineering. The
book is well illustrated, and it is unfortunate we have
not an equivalent work in the English language.

ANNUAL REPORT OF THE CHIEF OF EN-
GINEERS, UNITED STATES ARMY.
1892. 8vo. Pp. 478.

There is an amount of useful as well as carious in-
formation embalmed in the government publications
which are seldom read. The present work is largely
devoted to an account of the various river and harbor
improvements which are conducted by this department.
The most interesting portion of the book is that relat-
ing to fortifications, but is unfortunately very brief. It

is to be hoped that the time will come when the govern-
ment will devote more attention to our defenseless
coasts than to the improvement of fourth rate rivers.

THE CompPAss. Edited by William Cox.

onthly. New York: Keuffel &
Esser Co., publishers. Price $1 per
year.

This new publication is worthy of the support of all
engineers, surveyors and dranghtsmen, as it 18 devoted
entirely to their interests. Though the publicatien is
controlled by a large supply houee of instraments, etc.,
for engineers and draughtsmen, this fact is kept in the
background, and all notices of a business nature are
confined to the cover. There seems to be a good op-
portunity for the publishers to open a column for the
use of subscribing draughtsmen out of situations, as
they have begun answering queries. The recent aum-~
ber contains timely articles upon the pantographs, ec-
centrolinead, the graphometer, etc. The intelligent
draughtsman should not fail to subscribe to this inter-
esting journal. '

ORIGINAL PAPERS ON DyYNAMO Ma-
CHINERY AND ALLIED SUBJECTS.
By John Hopkinson. New York:
The W. J. Johnston Company,
Limited. London : Whittaker & Co.
1893. Pp. 249. No index. Price $1.

Hopkinson’s work on the dynamo during the last
decade has beer of such value that any publication of
his investigations ie to be walcomed by all. The pres-
ent little work contains nine papers, reprinted from
proceedings of different societies and elsewhere, It is
1llustrated, but unfortunately lacksanindex. Itis pleas-
ing to observe in the author’s modest preface the ap-
preciation which he expresses for his American readers.

WHERE Is MY D0G ? OR, IS MAN ALONE
IMMORTAL? By the Rev. Charles
Josiah Adams. New York: Fowler
& Wells Company, Publishers. 1892.
Pp. 202. Price $1. )

This work is a plea for the higher intelligence
of the lower forms of nature, and will, we have no
doubt, prove acceptable reading for those interested in
the brute creation.

%™ Any of the above books may be purchased through

this oftice. Send for new book catalogue just pub-

lished. MunN & Co., 361 Broadway, New York.

SCIENTIFIC AMERICAN
BUILDING EDITION.

JANUARY, 1893, NUMBER.—(No. 87.)

TABLE OF CONTENTS.

Elegant plate in colors, showing a very attractive
dwelling at Bridgeport, Conn., erected at a cost
of $15,000 complete. Floor plans and perspective
elevations. Joseph W, Northrup, architect, same
place.

1

2. Plate in colors showing a residence at Armory Hill,
Springfield, Mass. Two perspective views and
floor plans. Mr. Francis R. Allen, architect, Bos-

ton, Mass. An excellent deeign.

[

. A cottage at Brookline Hills, Mass,, erected ata
cost of $4,825 complete., Perspective views and
floor plans. Messrs. Sheply, Rutan & Coolidge,
architects, Boston. A picturesque design,

-

. A dwelling erected at Holyoke, Mass., at a cost of
$6,500. Floor plans, perspective, etc. Mr. G. P.
B. Alderman, architect, same place.

o

. A very attractive and convenient stable and car-
riage house erected at Plainfield, N. J., at a cost
of $1,500 complete, Messrs. Rossiter & Wright,
New York, architects.

6. A residence recently erected at Plainfield, N.J.,at a
cost of $9,175 complete. A picturesque design.
Two perspective elevations and floor plans.
Messrs. Rossiter & Wright, architects, New
York.

‘An elegant residence recently erected at Malden,
Mass,, for Mr. B. G. Underwood. Two perspec-
tive views and floor plans, together with a view of
the Holland stairway. Cost complete about
$11,000. Mr. Frank L. Smith, architect, Boston.

A substantial residence at Holyoke, Mass. Per-
spective elevation and floor plans. Mr. H. H.
Gridley, architect, Springfield, Mass. An excel-
lent design.

=

8.

9. View of the Union Passenger Station, Worcester,
Mass.

10. Miscellaneous contents: Combustible fireproofing.
—House drainage.—Roofs and roof coverings.—
‘Wall papers.—A plea for the use of white in house
painting.—Defective flues.—Antiquity of glue and
veneering.—The piping of dwellings.—Collodion
glass.—A eaw for foot, hand, or steam power, il-
lustrated.—A new court house at Greenville,
Miss.—A baluster spindle lathe, illustrated.—
Solid partitions.

The Scientific Americau Architects and Builders
Edition is issued monthly. $2.50 a year. Single copies,
25 cents. Forty large quarto pages, equal to about
two hundred ordinary book pages:; forming, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illnstrating the most interesting
emamples of Modern Architectural Construction and
allied subjects,

The Fullnesg, Richness, Cheapnees, and Convenience
of this work have won for it the LAR6EST CIRCULATION
of any Architectural publication in the world. Sold by
all newsdealers.

MUNN & CO., PUBLISHERS,

361 Broadway, New York.

© 1893 SCIENTIFIC AMERICAN, INC.
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Wusiness and Personal.

The chargefor Insertion under this head is One Dollar a line
Jor each insertion ; about eight words to a line. Adver-
th te must be received at publication office as early as
Thursday morning to appearin the following week’s issue

Pattern letters and figures may be ordered from the

largest variety, of Knight & Son, Seneca Falls, N. Y.
Acme engine, 1 to 5 H. P. 3ee adv. next issue.

- “0. 8.” metal polish. Indianapoiis.’ Samples free.
Hresses & Dies.’ Ferracute Mach. Co., Bridgeton, N.J
Bestbalingpresses. Ryther Mfg. Co., Watertown, N.Y.

Patent Open-Side Planing and Shaping Machines,
Pedrick & Ayer, Philadelphia, Pa.
Alummuwm—For agents or advertisers. Sheet Wire

Ingots Novelties. Cincinnati (Ohio) Aluminum Co.
Steam Hammers, lmproved Hydraulic Jacks, and Tube

Expanders. R.Dudgeon, 24 Columbia St., New York.
Screw machines, milling machines, and drill presses.

‘The Garvin Mach. Co., Laight and Canal Sts., New York.
Stow flexible shaft. Invented and manufactured by

‘8tow Mfg. Co., Binghamton, N. Y. See adv., page 3%.
Centrifugal Pumps. Capacity, 100 to 40,000 gals. per

minute. Allsizesin stock. Irvin Van Wie, Syracuse, N.Y.

To Let—A suite of desirable offices, adjacent to the
Scientific American offices, to let at moderate terms.
Apply to Munn & Co., 361 Broadway, New York.

Hydrocarbon Burner (Meyer’s patent) for burning
crude petroleum under low pressure. See adv. page
38l. Standard Oil Fuel Burner Co., Fort Plain, N. Y.

Fine Castings in Brass, Bronze, Composition (Gun
Metal), German Silver. Unequaled facilities. Jas. J.
McKenna & Bro., 424 and 426 East 23d 8t., New York,

For the original Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address
J.8. & G. F. 8impson, 26 to 36 Rodney St., Brooklyn, N. Y.

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.

Canning machinery outfits complete, oil burners for
soldering, air pumps, can wipers, can testers, labeling

machines. Presses and dies. Burt Mfg. Co., Rochester,
N.Y.

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.

Pointer on Advertising.—Manufacturers who would
advertise for profit in 1893 should write to the Manu-
facturers’ Advertising Bureau and Press Agency, 111
Liberty Street, New York, for points.

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

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and page 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 oftice. Price 10 cents each.
Books referred to promptly supplied -on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

(4629) R. R. J., Minn., writes: A cer-
tain chief engineer of a railroad in this State having
occasion to convey water from a river to a tank one
mile distant and about 50 feet above the supply, started
with a three inch pipe at the river or supply end, con-
tinued 14 of the distance and then reduced the pipe to
two inches up to 3¢ of the distance, finished with a one
inch pipe and connecting with the tank. Now, the
question is, Should he not have placed the small end of
the pipe at the pump and the large end at the tank? A.
The friction will be the same whichever way the pipe
islaid. This does not come under the condition of
a gravity supply, in which the largest pipe should be
placed next to the source of supply. The arrangement
as stated is an engineering absurdity. The friction is
greater and the pipe line costs more than if 2 inch pipe
were laid the whole distance.

(4630) W. B. P.—Dynamite has been
used for blowing out stumps. It requires great care to
avoid accidents. Quarter and half pound cartridges
are used, with electric fuse and battery.

(4631) W. T. B. asks: Will you Kkindly
advise me if it is possible to study electrical engineer-
ing and become an electrician without the aid of a
teacher, and if so, what books would you advise me to
study ? A. You can undonbtedly get a good know-
ledge of electricity by a course of study without the aid
of a teacher, but you would progress faster and with
more satisfaction if you study under some practical
person who is able to show you exactly how the differ-
ent oparations are carried on. We advise you to be-
gin with * Experimental Science,” price $4. This
will give you a general knowledge of physics and a
very good idea of elementary electricity. You might
then take Ayrton's ‘“‘Practical Electricity,” price $2.50,
and after mastering this book it would be well for you
to study Thompson’s * Dynamo Electric Machinery,”
pric_e $9.

(4632) J. J. M. writes: I am a mechani-
calengineer. I went on examination as an engineer,
One question, with the others, was put to me. It is as
follows: Suppose I took charge of a boiler that was
running some time, what would be the thickness of
the shell of the boiler ? The examiner did not ray how
long the boiler was running. 1told him if there was a
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rule to go by, thatI never sawor heard of one. A. The
question put to yon was a very crude one. There is no
rule for the wear of boilers, this depending upon the

use and abuse of them, as well also as' the quality of

the metal. The kind of water used is also to be con-
gidered. Acidulated water as found in some parts of
the country eats away a boiler very fast. Outside rust
also thins the sheets and tubes in boilers not in con-
stant use.

(4633) W. W. H. writes: We are pit-
ting up a good sized coffee roasting plant and desire to
put in a floor, fireproof, - that will not break or crack
when heavy iron tracks are run over it—something
cheap and durable. A. Assuming the floor is on the
ground, we recommend a cement concrete not less than
4 inches deep, and on this lay an asphalt and sand floor
1inchdeep. Just enough asphalt to make the sand
solid, laid hot.

(4634) A. B. asks how to harden alumi- | G
num, sheet and wire, extremely hard and-elastic, just
like tempered steel? A. Aluminum cannot be tem-
pered like steel. Itcan only be hardened by hammer-
ing, by making a hard alloy, and by slowly cooling.
By the slow cooling process springs have been made of
pure aluminum. See Richards’ work on ** Aluminum
and its Alloys,” $5 mailed. )

(4635) J. H. W.—Nut locks have been
profitable to a few inventors. There area large num-
ber of patents on this device, The kind mostly in use
are very cheap, perhaps 5 cents per pound. A short,
quick:running siphon may have the discharge end out
of water. . Long siphons should always have the end
immersed.

(4636) Insects from Flagstaff : Reply by
Professor C. V. Riley.—The insects sent comprise a
number of specimens of the common cabbage plant
louse (Aphis brassicae). This species is found upon a
number of cruciferous plants, but owing to the fact
that it feeds on the underside of the leaves, it is fre-
quently difficult to reach with the ordinary insecticide
sprays. The best mixture to use against it is the kero-
sene soap emulsion, made according to the formula or
page 8, of circular No. 1, Division of Entomology,
Second Series, published about a year ago in the Scr-
ENTIFIC AMERICAN and a copy of ‘which is sent here-
with, The apparatas commonly used in such cases is
ore of the knapsack pumps fitted with a stiff rod or
lance which will reach from the hand of the operator
to the ground, and upon the extremity of which is
soldered an upturned cyclone nozzle, so that the spray
may be thrown easily on the underside of the leaves.

(4637 T. R.B. asks: Which of the me-; Co

tals copper, brass, zinc or galvanized iron will undergo
the greatest expansion and contraction in a temperature
varying from 125° to 135° Fah.? A. Zinc expands and
contracts most of all the common metals, and very
evenly between any temperatures below 212°. Brass
next, and iron the least of those mentioned.

(4638) J. C. 8. asks: Will you tell me
about'the amount of steam pressure an ordinary glass
fruit jar will stand? A. Ten pounds. 2. Can giase re-
ceive as high and uniform a polish and surface as lead,
copper, zinc or steel ? A. Yes. ° )
O e

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

more than one hundred thousand applications for pa- k

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’everyw ere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application,and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office:for prices
which are low, in accordance with the times and our ex-
tensive facilities for conductin the busi 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 27, 1892,
ANb EACH BEARING THAT DATE..

[See note at end of list about copies of these patents.]

Addressing mail matter, machine far, C. A.

tor
llembio. V. J. Kues:
Alumina, apparatus !or mak
\ nnuneiator, electrlc. J.H. ]
Annunciator, electric, A. B.
.ntog'raphlc rerglster. J. Pfei
Donnelly..
ban

kllkk

3allot holder for voting machi
3ar. . Claw bar.

arber’s chair, 8. Clouter......... eee
teau

Battery. See Secon

3earing, ant

H

Jearing,
3ed slat hold.

Bel! holder. M. ’l‘rowbrldge
Bel tlghtener. B. N. Payne.
Belting, W. E. S8harples...
Bicycle, Devore & Forry......
Bllllard tab]e,DSeott& right
brace, A, e %

Bit

Blackboard, rotary,
Boat. See Wrecking boat,
Bodkin and stitch rlp er, 8. & 8. A. Winters
Boiler. Bee Locomotive boiler. Steam boiler.
er flue cleaner, L. B. Schultz .
er tube expander, H. Warden

, S0 pport fer stew pans or Ilke utensils ln
domest O. T. Prifer........c.a0eeeeeeins
Bolting reel, Bolenbangh & W
Book, uplicatin, check, J. Oldfie
Bottle ﬂl im_z and stoppering appara.tns. D. chk- o

mann
Box See Ballot box. Journal box. Letter box.
Box {or holdixilig t::lgarettes, étc B. F. Warren.... 488,910

Tace.
Braee.blt attachment, T. O, Smlth.......
Metal bracket. Plano lam

. H. Ki .
Brick enttlng machlne, Fltch & SchAnt:
Brick . Cham)

8, JT. .00
S g R ﬁ'.w

Brick press steam heater, B. C. White. .. 488,623'| Inked ribbons, method of and apparatus for mak-
pridge gate, K. Dolla. ... . 488755 ng, G. W, Bish: 488,786
Brush, bot f,le A. Zolper.. 5781 | Inxstand, C. G. s 822
3rushe device for use in the mannfwture of Inlatd work for decora.tlve pm-poses. manufac-

leather bound, C. R. B .... 488,685 tureof, H. A.Cousins..........covveeeeianennane 488,542
Bnoy. bel] V. Fountaln .. 488,662-| Inlaid work for decorative purposes, manufactur-

Burn See Injector burner. Oil burner. § ng, H, A. COusins. ....c.ccooeeenueereaenanns 488,540, 488,541
Bnttonhole reinforoe for collars, F. Engelhard... 488,806 | [nseam trimming machine, F. H. Warren......... 1591
Cable,J H. L. Tuck........ cecsesccccttessecss eeee.. 488,640 Iron ware. producing enameled, C. A. W Voll—

Can. See reserving eam. b orathel ceeeeieiiiiieiis s ,683
Can labelin maehlne. W. H. Leach 488,791 ]ronlng table, R. D. Voorhees et al.. 858
Car brake, ﬁ. ....... . 488,965 | Jar. See Fruit jar.

Car brake, J H h €e8....000 488,676 | Jou X, W. Sneddon.. 488,720
Car brake, 1. R. c(lormlck 488,685 | Journal box, lubricating, R. 488,800
Car coupling, C. H. Carpenter 488963 | Kitchen cabinet, C. H. Hagler | 488
Car coupling, J. . Cru b 488,873 | Knitting machine, G. F. McKenney . 488,370
Car coupling, 488,875 | Lamp, O. Fergusson......... . 488,711
Car coupling, Forsyth & 488,551 | Lamp burner, E. B. R&]a& 488,978
Car coupling, H. Gallegher. 488,885 | Lamp, duplex arc, Odeil. . .. 488,696
Car coupling. Gallowa; 488,922 | Lamp, electric arc. E. ThOMSON. .. vserrersew . 488,585
Car coupling, Hnlett 488,814 | Lamp, incandescent electrlc F. H. Prentiss. 635
Car coupling, 8. F. 488,792 | Lamp, i nt, 636
Car coupling. R. Loomis.. 488.768 | Lamp support, D. F.

Car coupling, R. F. Ludlow 488,769 | Lamp, velocipede, A.

Car coupling, J. W. Milli 488,571 | Lamp wick raiser,

Car coupling, F. Ryan. 488,718 _.anlzf device forjrais!

cou ling. A. W. 8choeb. 488907  DOTAD....cccceveeresnnsssn
Car coupling, G. R. Thompson. 488,586 | Lamps, regnlatlng socket fo!

coupling, A. G. Vogt..... 488,857 , K. E. Ries.........

Car door, tram, J. Stephenso: 488,722 | Latch and lock combi:
Car, mine, H. i)nr&an B 4&?.}?3 Lathe attachmené.,tgbalich & Schultz
sprin; . Dav
Car s gr and brake, H. 8. Bod Lathe toof holder, Fuller & Hohenshell
Cars, cos.l loader and dlstrlbuter for Letter box, house door, G.

............................ .. 488,564 | Letter for signs, attachable, J E. & H.'E. Hart-
Cargnreter, W. & J. Falley....... 488,881 3 S
Carding engine screen J. H. Whittle. 488,684 | Ligh ﬂxtu.re coupling, J. A. O’Neill......

Carpet sweeper, M 'Ho den.. 488,562 | Liquid separator, centrifugal, J. BE. Folk
Carpet sweeper, 8, H Raymond vee . 488,950 | Liquids, fapparatus for ting solid
Garrier. . See Hlevated carrier. from, Sobotka & Ahrens.................
Cartrld T, F. BUSLACO. cccovoeiiirnsnnnnesennn .eees 488,627 . See Permutation lock.

Cas gee Exhlbltlng case. Revolving case, Locomotive botler, J. T. Connell;

Cash register, indicator, recorder, and check L.ocomotive, electric, C. J. Van

printer, j] i 488& Locomot: }ve engnze, tfillchtizgg:l

er, W.J. 8 Locomotives, automatic_si
Qusten, W . moul 500 chamsm for, 8.J. K. assall.

Cattle washl %devlee. J. G, Smlley Loom,J. W .C. Maurer
Chain, drive, C.E H 48 Loom temple C. Aye
Chair. _See Barber’s chair. Reclining chair. Meat block a,ttachment B. P. Cobb., T 488

Rocki Medallion or plaque, souvenir, May & Aron . 488,
Check hoo W. ’1‘ ScheneK...o.ovesserreseroene ... 488700 | Melting furnace, W. Reb . 488,661
C ueck hooks, making harness, H. ‘H. Kelley 488, Merry go round, J. B. Ba! 488,
Ch oop, overdraw, 8. B. B’arsh . 488,789 eta] bars,machine for sh earlng.McCool & Algeo 488'659
C :eckreln, B. Van 'wagoner...... . 488,642 | Metal bracket and its manufacture, F. Recht..... 48141
Cheese protector, automatic, D. M. Black..... eeeos 488,508 Metnl]tle and antomatlc clamp forfastening same,
Chopper. _See Cotton chopper. ,904
Churn, 8. B. Morgan ... 488,573
Cigar lighter, electric, Gutherlet & Isard.. .. 488,889 F
Clamp. See Upper clamp. Metall ¢ casing, A. D. Cunny.

Clalll)xpdfor1 ldrawing together wooden joints, T. 88546 ﬁelil:er. Se% Vi']tllter nllﬁter.

Z=3 | T T ill. See ROl mi

C Mnet, Lassig & Pfretzschne: 4881656 Mixer and de; T, batter cake, E. Stempel.
Claw bar, Smades & Ellstrom.. 488 581 | Motor. See ater motor.

Clothes line snpportlng link, A. Brun 488,868 | Mower, gang lawn, Dake& Loose .
Cluteh, A. Kipp, Jr..........o. . 488,821 owing macl lne.h E. Pridmore.. .
Coal bod, shee metal.H L. Gate ,758 | Musical instrument, R. Hageman. . .
Coal or other minerals, machlne for working, Musical lnsf,rumen t, C. 8. Mudge -

Goolden & AtKINBON. .....coevivinieniiiiiniainn, 488,606 | Muzzie, calf, J. J. Smith.......... .. 488,719
Coat collars, npparatus for creasing and shaplug, Nail extractor, F. X. Zahringer.. .. 488,505

T H . HAWEB..e.ceueeeios sesssececscassssscansnans 488,560 | Napkin supgl orter, W. H. Kqchler .. 488,924
Cocks, safet; lock for gas, F. Lawrence............ 488,737 | Numbering head, consecutlve. F Banders .. 488,577
Coffee substitute and Jlreparlng same, H. Trllllch. 488,801 | Nut lock, N. Bosmann.. .. 488,958
Collar, horse, J. MIINHARE.......cvmvennaensnanas v.... 488572 | Oil burner, W. I . .. 488660
Condensing apparatus, M. J. Reuber et al. Oil burner, wfaldmg k ‘Willsie.. 488,744
Confectioner’s tool, G. 8. Collum. 0Oil burner k fastener, B. F. Go 488,768
Coping, C. Axell Ordnance operating mechanism, T, 488 838
Corn husker, G. A. Byo Ore roasting tnrnaee R. Pearce. 488,797
Corners, covers, and like parts f ni dxm% Organ, haskell 488550

and 'similar lcles or eelluloid or kin Organ, reed G. elly 488,820

material, making, A. el y.. - veeso 485,630 | Organs, pneumatic a.ctlon W. 488 607
Cotton choppet. A, Whltley Packing for builders’ nse. S Cabot.. .. 488,869

tton gin, saw, A. 8. Dukes........ . 488991 Paper bag or envelo;i)e . Weber, .. 488,783
Cotton press, Van Dyke & Stobamzh . 488641 | Paper binding machine, E. 'I‘ Greenﬂeld. et .. 488,735
Counter and pencil holder, F. Kin . 488,736 | Pen for swine, farrowing, Osborn & Harco 488,739
Coupllng. See Car coupling. Light fixture conp- Pencil, lead, A. K 488,818

Thill coupling. ’ermutatlon lock, J I. Covington. .. 483,648

e, overhead traveling, J. B. Morgan..... lock, Singer & Davis. .. 488,777
Crushing roll, D. Brennan, Jr. 488,867 Puotograp hic camera, 8. Hirschfelder .. 488,810
Culti vator and weed entter comblned, C.C. & W. Photographic camera, W. Sandel 488,799

C. 8 ﬁ) ding............ . 488,71 | Photographic negative etoucher, A. J. . 488705
Cultivator, wheel T3 Piano, P. Anderson.. . .. 488915
Currycomb, unter....... Piano, W. H. Farg 488731
Cutter. See Tobacco cutter. Piano lamp bracket. 488,608
Damper regulator, antomatlc. C. D. Howard . 488,895 | Pile protector, J. W Lowma.n. . 488,896
Dental Alling, W. D. POTter.....cccceeeeneess . 483,634 | Pin. ~See Safety pin.

Digger. See Post hole d P anter. seed ............. . 488,650
Display card for fewelry . 483,982 | planting machine, seed. Snell & Smith,. 485,846
Distiltation of mineral ol estmctlve A Lalng 488,767 | Plastic material, die for forming articles from,
Door check and spring, eombined. W. Gilfillan. ... 488,651 . E. Miller " 488,570
Drier. See Grain drier. P] lers, belt, W. A Bernn.rd 488,785
Drill, See Seed drill. Plow cutter, C. A. W re 488,
Drilling machine, duple W. A. MeCool ceeeeees 488,658 | Plow riding attachment W. B. Staﬂord .. 488,
Ear compressin cap . 483802 | Plow, turning, P. J. Ebersohl........ ceens .. 488,880
Elastic wheel, Claus.......... | 488, Post. See Fence post.
Election boath, . W. Barrett . 488747 | Post hole digger, J. W. Clark. ..
Electric switch, non-apm'khlll. . 488, Potato masher, A. M. Amos..
Elee.rloal distribution, system of C.J. V. Preserving can, L. K. Royer.. 488,
Press. See Cotton press.
483,740 | Printing fab _cs, machine for, T. 488,807

Electrlcall repeated slgnal 8. Printing machlne W. Beott......oc.enes 488,637
Electr%lgt ca) paratns, . Craney 488,708 | Protector. Plle protecto
Elevat carri A. T, Kelliher.. . 488,765 >u11ey, split, J F. Parkes.... 488,047
Elevatingmachlnery, hydraulic, T, F. Rowland or pocket book, M ‘Scheuer......... 4887

856. 488,837 ’nsh button and thermostat, Ashley & Camp. 488,
Elevator. See Hydraulic elevator Puzzle, H. L. Davis 488974
Elevator gate operating devlce. L AL Gloekler.... 488.(!5 Puzzle, H. F. Kell... 488.819
End gate, wagon, E. L. Stanfleld.................. Radiator, J. F. Dom,hoe 488,756
Engine. See Tocomotive engine. Radiator, W. J. Jacl 488,764
Envelopes wrappers. etc., device for moistenin , Rail securing device. Beandr & 488,749

D. ns . 488,751 | Railway rail fastenlnz. 8. R. ch 488,678
Eraser, chalk. or cragon holder. K.T. 488,604 | Railway slgirn , electrie, F. P. § 488,61
Exhibiting 488,715 | Railway switch signal, i‘. Harris... 488,
Exhlhltors llm for jewelry 488,568 | Rai way tie wear plate, B. Reece.. 488,662
Explosive, °J. F. Alexander.. . 488,634 | Railway train heating a paratus,

Faten T iding 24 5 svxitmcm tus, B. M. Hu R f'on oy slostrie. O Dep:

'abric holding and sewing apparatus, . Hun- ailway trolley, electric,

ter. . 488969 | Rai wa‘?s, closed eondult for electrlc. B‘.
feed bag snpport D. N. Stocl 488,851 123 T T
water purifier, W. B, 488,813 | Rake. See Hay

feedwater regultator,m Hh B Tingford. . ﬁggg %gc}}n%mzc]ha{r,lt‘ B. PeCK.....0uureernneeannnnas gt
reeding apparatus, c . ord..... 488, clining chair, eber......c.ceeennene ceeeaeenne
rence, A. P. Lo Gros .. 488,823 | Reco: oF, “8o6 Time recorder. ’
Fence, portn.ble W A Neal.. . 488,632 | Reel. See Bolting reel. Fishing reel.

Fenee post, G, 488,74 | Register. See Autographic register, Cash re-
F'ence wire, machine fordlstrlbntlng and reellng. gister.

J.B. HovendicK.......coceueervanns 48&563 Regulator See Damper regulator. Feed water
Fertilizer dlstrlbuter, B. F. Rix . regu
File and perforatlng appllnnce, Rein lder, 0.B. Hathorn

letter, J. W. Grant . 488.939 Revo vlngh se, W ost......

File strxpglnevmachlne, H. J. 488,852 | Rocki air, foldlng, .I. Thorn

Filter, 8. L. WeBl... ..vicernreresens 21 | Rolling mill, C. W, B . 488,935
Finger nail cleaner, C. W, Laubin 488, Rope take p A.&C. . 488,566
Fire escape, W.J. FIOWETS. ..vvvensss . 48§.966 Roving frames, means for drlvlng bobbins in, 8.

Fire extlngnlsher. antomatle W. 8. Purifoy. . 488,832 Scholfleld. . 488,952
Fighing reel M. Leprohon... .. 488,678 | Raddle, side, F. L. GO6....cvvseeineioerranssionainns 488,733
Form, bust, flll. onne A JOPUN e,’.l‘ M. hrlntnall , 962
Fracture n&paratn - W. . . 488,631 | SBafe, C. 0. Yale.....oociiiiiiiiiiiiiiiiiiiiiiininnee, 488,803
Fruit jar, G. L. P ffer ,614 { agln, H. Wein . 483931
Furnace,. See, Meltin turnace.  Ore roasting ance, Rosentreter & O'Brien.. . 488,699

furnace. law. DAL, .2 ueeesenersarneenennssns L 488,814
Furnace, M. C. Hawley. aw handle tastenln R. C .

Game apparatus, G. G. G. Gist chey. e 488,906
Gas burners, automatic cnt-oﬂ’for, C. . 438 618
Gas lightin, attnehxnent . R. Bishop 829
Gate. _See te.
G
G,
G
G ead

ATB] eat, E. C. .................
Glazed strneture, A. E Rendle. econd! battery. N. Wiadimiroff.
Grain drier, W. McKee........... eed drill, Scandracof & Dimovich..
Grass cnttmg lmglement. C. Stewart.. r. See Liquid setarat.or. *
Grass shears, L. L. Barnes.................. ewing machine, O. C. DOIIOf............cceeuennes 488,964
Grate, rocker tooth, Downing, Jr., & Hall. wing machine guide, S Ak 8. A Winters......... 488,
Gun stoek recoil att.achmen 'R. Townsend. .. ewing machine plaiting attachment, J. Douglas. 488,547
Guns, satety-trlgger for breeeh-loadlng bolt ewsl mac hine work compressing mechanlsm,c -
Hablt, rldlng. W Shing Shaft w 1, G J. F. Paul.. . 488,772

Hammer, drop, F. W. © (rass shears.
Handle, N. 1, Prouty...... S ars. G. Brandenburg.
Harness sus]p:ndfng device Sheet metal articles, ma
ture of, J. R. Paddack.
Sheet metal, machine for profi
Ships’ eables, devlce for outtln 3
Shoema.ker’s tool
Show fi ﬁ' en
Signal. ee kallwa
Slgnal and switch nterlocklng apparatus, 8. T.

488.&33

gqnlres & Petrie 488, a
Danle 30n.

Hay loader,

................................... 806
.| Hay loader, 8 bo district, C ., . Scribne
Hay rake, T\ G. lgn&l dle'vloe for settlng semnphore, B. Marion 488.825m
Heater, Beo Sieate: e, treating, H. A. FT88Ch.......ccreeseeneerst 488,628
. Sodium bicar nate apparatus for washing, K.
edge fence J. Sundi

———

Springs, method of and apparatus for, making
leaf, O. F. Freeman.
§ quare, toldlng, E. De Cam:
tave jolntlng machine, W J erght
Steam boiler, M. L. Clint
Steam generator, Jones & Ashle:
teering gear, auxiliary, H. L.
Stone, artificial, A. Sladoslawek
tone breaklmz or crushing machine, R.
tove, M. Seebold.
Stove oil, C. K. Stinson.. .
§ trlppmg machine holder

urglcal ba

urgleahtagl
1tci1 See Electric switch. Electrical switch.
I'elephonic switch. Tramway switch.

Switch and signal mechanism, J. W. Thomas, Jr. 488,853

Table. See Billiard table. Ironing table, Surgi-

cal table.
Tea ?r coﬂee pots or other vessels, attachment -
of cov

en

Telegraph pole, W. H. Pratt.
Telephonic switch and sys
Sloper.....

Crogh

Thill coupling,

Thill coupling, D, W. Ta.nner

Thill coupling, C. Thorp. B

Thrashing machine .W.D

hread, apparatus for f forming ry knotless, R. M.
Macintosh (T)..eveereeeennnnnnes ceeeerenssinentanns 11,296

Tie. See Metal tie.

4

Th
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H

Time recorder, watchman’s, W. L. Bundy..... . 488,687
Tin cans, machine for manufacturing, W. Hip
PETHDE....ueviieiiiineneeiensereeeeecinsesssacnens 488,674
Tin cans, machine for manufacture of, W. pr-
perling . 488.675
Tin scrap, utilizing, H. B. Nye, 488,796

Tire, bicycle, Swain & Plnllpso
Tobacco cutter. O. E. Tool
Toy, C. E. Bentley..
Toy, E. B. Koopma
Toy wheel, T. A. Mac
Tramway, ca,hle. J. L. Giroux.
Tramway switch, W. G. Carmell.
Trap. See 8 rtmz trap.
Trawl line, T. B. Deniston
Trigger, Harrah & Nichols. ... ...
Trolley catcher. W. L.. Browne..
Trolley wheel, L. J. Hirt.......
Trunk tray, E.J. Cummings.
Tuning pin, W. A. Smith..
Twine holder, Tracy & Graham..
Umbrella stick, J. H.
Umbrellas, etc., on b
Dugan..... .
Undergarment, M. C. WSk
Upper clamp, W. H. Wood
Upper folding machine, C. E iam
Valve for hydraulic elevators, automatlc stop, w.

B5EBIRRE:
SigsEgs

=

BB

28
% BEEESE

5 5555

=
<]

B

gre

Valve operating mechanlsm. R.E. Stephenson.
Vaporizer, C. F. Johnson.......
Vehicle, spring, F. G. Davis..,
Vehicle spring, J. McPartland

&dcipede, A. Taitte .. ......
Vendinglmachme. T.C.
Vending machine, A. F, Schneider..
Ventilator. See Window ventilator.
Vise, J. J. Cowell.......coeenaniiiannnn.
Vote registering machine, K. Dougan.
Vulcanizing wood, proeess of and ap]

8. E. Haskin

ik
<

3285 32
233

eiae

55 Bas

8 B
35 83 £

Wagon hody rlser
Wagon brake, automatic, B. Wil
Wagon drag, G. A Homes.
‘Wagon reach, J. R. Hess...
Washing machine, H. Cook.
Washing machine, A J. Curtis
‘Watch, stop, W. H. D
‘Water closef siphon, Morgan & Menzies.
Water heater, J. Dawson........
‘Water meter. rotnry. J A Tilden.
Water motor, C. C. Wilson..
Water purifier, Hewlett & Cecll
Water wheel, é

Weeder, lawn, J. E.
Wells,ItIonl to ﬂsh out dril

C
Wheel.
wheel.

B8
=)

S

558880
agsed

=i

Wheel rim attachment, P. Davies.. cesesece. 488,670~
Whistle, sig_al, W. M. Smouse.. . 488,845
‘Window, J. H. Glesey............ . 488,761
‘Window ventilator, D N. Cook.. . 320
Wire, machine for making ornamen tal, L. Koss. . 488,041
Wire stretching device. C. H. Diekinson. .......... 729

Wood and leather substitute, C. Heepe.. 488,809
‘Woven fabrics, machine for ﬂnlshing,A .. Clay. 488,787

Wrecking boat, A. McDougall....... ceeese. 483,574
Writing AEVICe, As M. NEISOD.eraressnrs veveseerees 458945
DESIGNS.
Bottle or flask, W. T. Murphy..... 22,085
Breastpin, H. ‘A. Pistorius. .. 22,081
Chair, A. Casiraghi........ . 22088
Fire alarm box, anxlllary. J. Sachs.... . 2,090
Handle for canes, Harvey & Osborn.. .. 22,083
Inkstand, H. N. Feder.......... . 22,084
Piano case, F. W. nihom 22,089
hade, window, W. att 22.087
Siding %ate, P. A.Deslauriers 22,091
Spoon, E. C. Bernheim . 22.:82
Swab cup, 8. R. Willet. 22,086
TRADE MARKS.
Antipyretics and’antineuralgics, I.ehn & Fink...... 22,284
Antiseptics, Allaire, Woodward & Company.. 22,263
Antiseptics and disinfectants, Schering & Gl 22,265
Beer, lager, Bartholomay Brewery Compeny .. 22,254
Bitters, F. H. BiNA€T.......c.eeevseene. ce eeeenns. 22,258
Bladders, pig and hog, J. Hedges.......... . N2
Books, magazines, and periodicals, B. Stein & Co.. 22.229
Carpets, Lowell Manufact: uring Company........... 22,234
Cement, Portland, Gillingham Portland Cement
COMIPANY.... 2vvrnnrersnse sressnssssnneennnnnsssese 22.244
Champagne, Kunkelmann & Co.. 22.253
Coffee, Royal Phosphoric Coffee Co. . o221
Coffee, round W Johnston.. 22,240
Dentifri ces. .B. Fould.... . 22,269
Dermal paratlons. dermal s«
hair tonie, and tooth powders, 22,267
Flour, 8. Green.. crssesserastssaaas 22,242
Gloves and mitfs. base ball players’ A.A. Irwln 22,230
Hosler , textile gloves, and underwear, L. Herms- o
Mea ts and fish, Bronson & Fitzgerald ,239
Medicated beverages or tonlcs. Quirye Company 22,256
Medicinal eye water, John R. Dickey Drug Com-

Megiclnal preparation for diseases of the liver,

stomach, or bowels, J. 8. Robinson..............
Medicinal tonlcs. Allaire, Woodward & Company.. 22,257
Olntment or cream, skin, G. Wagner
Pelv cils, lead, American Lead Pencil Compan
1

tions, perio . H. T &
ainproof fabrlcs for garments. E. W. Benthn
Razor 8tro) F W. 22,
Remedies for eoughs. colds and all diseases of the
throat and lungs, E. C. Marshall... ..............
Re%ed lies for neurotic and similar complaints, C.

Remed ‘*’ for gonorrhea. gleet and Tike dlseases.
H. Crolley.. vee
Rosin, D W. Ket: chum
gs and carpetlngs, Abegn & Rusch..
'l‘eeth filling or cement for, R. Richter..............
Textile fabrics, such as cotton, linen, worsted, and
silk zoods and velvets and velveteens, Albion

Company

Tin plate. tern plate and sheet meml CO:
Lin, N. & G. Taylor Co

Tobaeco. plug, Wright

.............................. .22
'l‘ob’:’lseco. lug, smoklnz, and fine cut Wellmun &

Dwire Tobacco Company...... cee 22,
Tonic, blackberry, E. Alt X

schul .2
eter]nary remedies, Kentucky Veterlnary Medl-
cine COmpany....ceceeee

A printed copy of the speclﬂcatlon and drawing of
any patent in the K) oi 1st, or any patent in print
issued since 1863, will ished from this office for
25 cents. In ordering lease state the name and number

pple, OB Bine %f the patcﬁlt desired, and remit to- Munn & Co., 361
Horses’ hiota, shoe for Sxpandig, 6. ¥. Altott.. e o framos, neans for drlving Bobbins in, 8. roadway, New York.
ose bridge, J. H. Gloninger................ vee 488,688 Boholﬂeld.... eesevesssseesecees cececes ooe 488,681 | Canadian patenumaynowbeohtalnedh{ the in-
ose nozzle zulﬂe for walls, J. N, Brewster Splndle step, E. 3. Carroll... 488,688 | ventors for any of the inventions named he fore-
ydraulic elevator C. I. Hail. 8pool blocks, machine for rmmmg holes in, B. L. ﬂ)lng llst. provlded they aresimple, ata cost of $40 each.
R A spotHE R i - i | Ecanitsiod e sop il Do s rs, ol
. b .
[njector burner.A.L.Anry........................ 488,646 | Spring. See Oar spring. Vohloluprlns. . 1 York, othertorelgnpatenu may also be obtat
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Wovertisements.

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. | vings may head adver-
tisements at the same rate per agate line, by measure-
wment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

“ Star” || Screw Cut-
Foot Lathe ting Auto~
Swinga matic Cross
9725 in. A Feed, ete.
Scroll Baws, H Catalogue
Free
Saws, Lnthes of all our
Mortisers. ery.

Seneca Falls Mfg. Co. 695 Water St., Seneca Falls, N.Y.

The Sebastian-May Co

Improved Screw Cutting

over i L LIS

Drill Presses, Chucks, Drills, Dozs,
and Machinists’ and Amateurs
Outfits. Lathes on trial. Cata-
logues mm]ed on app]icntmn. .

SIDNEY. OHIO,

IMPROVED L ATHE s

ENGINE DESIGNS

Also Foot Lathes, Tools and Supplies. Catalogue Free

sebastian Lathe Go' 120-122 Culvert Sireet

OCINCINNATI, OMIO.

LIGHTNING WELL-SINKING

MACHINERY MANUFACTURERS.
Hyrdaulic, Jemng, Revolving, Art
Diamond ‘Tools, Engines, Boilers,
N\, Wind Mills, ps. Enc;elnned’ln, 1 006
engravings, Earth’s Determi-
nation quality wnter,mniled 250,
The American Well Workl,

MODERN

General Office

Works and

ICE-HOUSE AND COLD ROOM.-BY R.
G.Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 539. Price 10 cents. To be had at this office

and from all newsdealers.
ARTESIAN

‘Wells, Oil and Gas Wells, drilled
by contract toany depth, from 50
to 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 exactfy what is
required and send for illustrat-

‘ ed caf (‘)ﬁu Addres:
PIERCE ARTESIAN & OIL WELL SUPPLY Cco.,
80 BEAVER STREET, NEW YORK.

-0IL WELL SUPPLY CO.

91 & 92 WATER STREET,
Pittsburg, Pa., .
Manufacturers of everything needed for
ARTESIAN wWwEBELILS
for either Gas 011 ‘Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordn.ge, Drlll 'ools, etc.
Illustrated catalogue, price
lists anddiscou sheets

REFLECTING T'E] ESCOPES

HIGH POWER, perfect definition. Su
Refractor for Planets and close Double or

at ONE=THIRD TTHE CO=1T. Tlustrated circu-
lar free. W. C. EDGEC OMB, Mystic, Conn.

Tie Belknap Little Giant Water Motor

Best Water Motor, most powerful and
efficient machine on the market.
Electric Motors and Dynamos.
Combined Water Motors and Dynamos.
Cyclone Coffee Mills for Grocers’ use.
Combined Motor and Mill in one case,
Tun by water or electricity.
Write for Circulars.

BELKNAP MOTOR CO.,
23 Plum 8t., Portland, Maine U.8. A.

—FOR—

FREE SITES TO SUBSTANTIAL
MANUFACTURING ENTERPRISES

in the rapidly growing towns of Virginia and West Vir-

ginia, possessing CHEAP IRON, CHEAP LUMBER, CHEAP

FUEL, and RATLROAD FACILITIES, address J. H. DIN-

GEE, 333 Wainut Street, Philadelphia, Pa., President

and General Manager of numerous Land’ Companies

i&u}ated along the lines of the Norfolk & Western
ilroad

incubators, Only

F. WILLIAMS, Bristol, Ct.s 1 2-00

bscribe for the
American. No one shonld
bwlt.hout it. es shoul
o

Trade Marks,
Copyrights,
Designs, etc.

. Handbook and information

concerning Patents sent free of
est bureau for securing Patents in
er 100,000 applications have
Etoad way,

charge. Old
America. Over
filed by MUNN & Co., 361

SPECIAL NOTICE!

'l‘va)tllm%ndsome photo-engraved display sheets
entitle
“Recent lmprovements in Air Compressors,”
“Recent Improvements in Rock Dri!
mailed free to any one who will cut out this
advertisement and mail it to us with his name
and address.
INGERSOLL-SERGEANT DRILL CO.
No. 10 Park Place, New York, U.S. A.

AIR COMPRESSORS &

GENERAL MACHINERY FcR@W
MiINING TUNNELING ™

QALARKRY BRIMRORD W ORN -
RAND DRILLCo 23 Park Piace new vor

THE CEREBRO-SPINAL AXIS AS A
Thermal Center and Water Power.—By B. W. Richard-
8son, interesting paper, in which the author
brings forward an entirely new line of research and_ ob-
servation. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No.874. Price 10 cents. To be had at this
office and from all newsdealers.

GATESROOK & ORE BREAKER

Capacity up to 200 tons per hour,

Has produced more ballast, road
metal, and broken more ore than
all other Breake s combined,
Builders of High Grade
Machinery. Sen

Mini:
for Catalogu ng

GATES IRON WORKS,
50 C So. Clinton St,, Chicage
136 C, Liberty Street, New York,
231 C. Franklin St., Boston. Masy

MECHANICS’ TOOLS.

If you are interested in Tools as a manufacturer or
amateur, you should have a copy of our new cata-
logune. Our 1892 edition is a very elabgrate and com-
plete book of 704 pages, handsomely bound in cloth.
The book will be sent to any part of the world, pre-
paid, on receipt of $1.00, and the money thus paid
will be refunded with the first purchase amounting
t0 $10.00 or over. Every manufacturer and amateur
should have this catalogue, even if they do not in-
tend buylng their Tools and Supplies of us.
MONTGOMERY & CO. FKine Tools,
105 Fulton Street, New York City, N.

THE ARMSTRONG MACHINES,

For Cutting Offand Threadl.n‘ Pipe.

For Hand
or Power.

Y.

0.
cuts off and
threads 1to
4 inch,
No. 3cuts off
and threads 1to 8 inch.
Our aim is to make
these machines as good as
our Stocks and Dies which are universally acknowl-
edged to be THE BEST. {# Send for catalogue.

THE ARMSTRONG MFQ. CO., Bridgeport, Ct.

THEBEST LOOSE PULLEY OILER
IN THE WORLD

VANDUZEN PAT, L. PUL. OILER

Keeps Pulley oiled 3 to 4 weeks with one
W filling. Cost 25, 30, 40, 50, 65 and 85uentl

each. Send Price -nd RP

State diameter and speed of Pulley. Wil'l

~ send Catalogue free. Mention this paper.
'The VANDUZEN & TIFT CO.Cincinnati,0.U.8.A,

Steam! Steam!

Complete Fixtures except Stack.
2-Horse Eureka Boiler and Engine, $175
4_ g g [ 9 ‘6 - - 275

Other sizes atlow prices. Before you buy get our prices.

B. W. PAYNE & SONS,

Drawer 56. EI.MIRA, N. Y.

THE FONDA LATHE TOOL.

This new and useful tool is in great
demand by Pattern Makers, ete., for
king round rods of wood. It ma
= G be held in the ha,nd
or tool post.

Price 83‘.

GHAN.DLER & FARQUHAR«, -
No. 179 Wa.slunston street, Boston-
& Send for catalogue of Tools

FOOT POWER LATHES

For Electrical
and  Experi-
mental work.
For Gunsmiths

For General

and Tool Makers.
Machine Shop Work.

High grade tools; eleg%nt in design, superior in
construction. The ' best Toot % wer lathes made,
and quality considered the cheapest. Send for
catalogue and prices.

W. F. & JNO. BARNES CO.

1999 Ruby Street, ROCKFORD, ILL.

NICKEL
AND
ELECTRO- PLATING

Apparatus and Material,
THE
Han;on & Vankale Co.

ewark, N. J.

81 L1BERTY 8T., N. Y.

23 8. CANAL STREET,
CHICAGO.

8
2
g
g
2
£
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Our L{]ttle ‘Wonder, of

which over1000are in use

= ~~' AND FINE GRAY iRON ALSQ STEEL
ABLE CASTINGS FROVISPECIAL o |

oS J FNE Tm\w, TN T ,E X

c DEVLIN ¥co i ANNING G ;;N,m_ﬂ
LEH!GH AVE &AMER!" N ST BHILA. ~_. D

Tile Works.
Coffee Mnchmery ete., ete.

ing Machi , WOOls nCotto Pa
5 gl‘zld %ﬂ.ltn gg;ﬁ%s, Ifiss illgrlﬁ F}:l er Pressesi, ‘é)tone,
esters, G:
3ot € Standard Sizes Perforated Tin and Brass always in Stock.
THE HARRINGTON & KING PERFORATING CO., Chicago,

And 284 Pear] Street, New York. -

o STEEL, IRON, COPPER, ZINGC, BRASS, TIN,
m;» M\ And all other Metals Perforated as ll)llﬁquh-ed for Gi

Rice, Flour :md Oi?gﬂlls, Sugm'
oal and Ore Screens, Brick and
Water Works, Oil, Gas, and Vapor Stoves,

Per and Mill

TO BUSINESS MEN

The value of the SCIENT1FIC AMERICAN as an adver-
tising medium cannot be overest ted. Its circul
is many times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A busincss man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he ad-
vertises in the SCIENTIFIC AMERICAN. And do not let
t e advertising agent influence you to substitute some
other paper for the SCIENTIFIC AMERICAN, when se-
lecting a list of publications in which you decide it is for
your interest to advertise. This is frequently done for
the reason that the agent gets a larger commission from
the papers having a small circulation than is allowed on
the SCIENTIFIC AMERICAN.

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

361 Broadway, New .York.

CATALOGUES FREE TO ANY ADDRESS
TR
\ L2 OF | é

GSOOONOW - 2 \NNASTWTITWAN

FOR SRLEo More or Less,

of Spiral Weld Pipe, 8-inch, I. D., tested to 250 1bs. pres-
sure, coated with the usual coal tar composition; coup-
lings for lead joints, pipe lengths, 16 ft. to 18 ft.; weight
of pipe, 61b, per ft. Tender will be received for this
pipe £. 0. b. Chicago, where it may be seen if desired.
Address all communications to
J. E. MckLROY,
287 Wabash Avenue, Chicago.

Qi
CPNG

Shingle, Headmg and Stave Mill Machinery
and Veneer Cutting.
Send for cat. A.
Handle Machinery
for Turning Handles
for Brooms, Axes,
ete. Send for cat. B.

‘Wood Pulp Ma-

chin Send
(,at.%’l:y For
Trevor Mfg. Co.
Improved Gauge Lathe. Loekport, N. Y.
AT UOUMINUM

In all shapes. Manufactured by

Cowles Electric Smelting and Aluminum Qo.,
Correspondence solicited. LOCKPORT, N. Y.

TEN MILRES%

DELANEY’S,
‘Expansion Packings
for Stea.m, Water & Ammonia

best and cheapest.
DEL ANEY’S
Metulllﬁl(}nskeu and

make everlasging joints.

. J. Delaney & Co. lllfrs-
Third & Fowler Sts., Milwaukee, W

HOW OLD 1S THE WORLD ?—AN
examination of this most lnterestlng %}lesﬁon from the
8 t.andpolnt of Eeo 0gy, b N. Hutchinson,
B.A., ed ln BCIENTIH’IC AMERICAN
'SUPPLEMENT, No. 8 76. Price 10 cents. To be had at
this office and from all newsdealers.

j Towork Car smmg Floorlng
ing and_ Ship Lap; to

Mould Doors, Sash and

Blinds. Cope Heads

Slnt’l J. Shimer & Bons,
Centre 8t., Milton, Pa..

CLARIK'S -

WOOL WASHERS,
WARP DYEING AND SI1ZING MACHINES,
PATENT RUBB[]BIR COVERED SQUEEZE

POWER WthﬁlﬁII{qs l;OR EOSIERY AND
DRYING AND VENTILATING FANS,

WOOL AND COTTON DRYERS, Etc.
talogues free.
GEO. P. CLARK
Box L. Windsor Locks, Conn.

22 FIRST CLASS CURTAIN DESK
» Fouranda Halffeetlong. Un-
limited variety in stock and to order.

American Desk & Seating Co.
A 270-272 Wabash Av., CHICAGO,U.S.A.

LIFE SAVING DEVICES.— A COL-

lection of suigestlons of devices for communicating be-
tween the shore and stranded vessels, offered to the
London Daily Graphic by various correspondents., With
100 lllustmtions Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, Nos, 848, 849, g
854, 861, 862, 864, 869, 811, 874 nd 84-
Price 10 cents each, or $1.30 for the series. To be had
at this office and from all newsdealers.

MPRO\/ED, PHABIER
GAS ENGINES,

GING LGAS aALOR iR
50,\50 % 0"‘ NATUR PRoDYGRS
SAFE SiMp
E AL Lg
T cLooNoMITT ors
ALDWELL &SoN
‘R'S.

- M’
WA SHINGTON & UNION STS CHICAGO ILLS

DRILL CHUCKS, :

Write “THE PRATT CHUCK COQ.,” Cla:
fme illustrateﬂ catalogue of POS

UCKs, showing the only perfect system ever devised for
holding and driving drills.

ille, for

N.Y., U.S. A,
IV E DRIVING DT,

Forelgn Axencles s Ph. Roux et Cle., 54 Boulevard du Temple, Paris, France, E. Sonnenthal, Jr., Nueu Prom-
enade, 5, Berlin, Germany. S8elig, Sonnenthal & Co.

N Y. s

., 86 Queen Victoria Street, London, B. C., England.

© 1893 SCIENTIFIC AMERICAN, INC.

CFEL&ESS
KEUFFFFEW YORKER C

AND CHTOAGO.
AJl Drawing Instruments
for 3chools. Quality war-
ranted, prices low, corres-
pondence invited.
§#" Send for Catalogue.

Steel Type for Writing Machizes,

J. D. MALLONEE, M’f’r, STOGKTON, N. Y.

ENGINE CASTINGS

3 to 6 horse power, in

rough or finished. Upright,

Horlzontal and Marine.

8 and 16 Light Dyua.mn.
Simple and Fan Motor Cast-

ings or Finished Machines.

Lathe Castings.
p Send stamp for new Catalogue.
PALMER BROS,,

Mianus, (‘onn.

MUD: A MATERIAL IN PERSIAN
and Eastern Architecture.—By William Simpson, R.L,

M.R.A.8. An interesting London Society of Arts lec-
ure on the mud-built structures of the East. With7
illustrations. Con ained in <CIENTIFIC AMERICAN
SUPPLEMENT, No. 865. Price 10 cents. To be had at

office and from all newsdealers.

00DEN TANKS
F‘HE:‘ LUMEEF

ARGE WATER_TANK
W.E WELL CC

LomsvlLLE Ky.

FOR RAILRJIAD
JTWATER WORNRS
MLLS FA

YU

i FPLANS & 7R SPECIALTY.
SPECIFICATIONS FURNISHED
FOR FOUNDATIONS XTOWERS

N2 217 E.MAIN ST

RAILWAY & STEAM FITTERS SUPPLIES

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

put mto practical

|"VE"TOR8’ IDEAS workulnfshnpeby

Cor. JO}IN AND DUTGH STREETS NEW YORK CiTY
Machinists, Pattern and Model Makers.

ESTABLISHED 1846.

The Most Popular Scientific Paper in the World
Only $3.00 a Year, Including Postage.
Weekly—5352 Numbers a Year.

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

Terms of Subscription.—One copy of the SCIEN-
T1#1C 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.—Special rates for several names, and to Post
Masters. Write for particulars,

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes 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.
e
THE

Scientitic Qmervican Supplemvent

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, butis uniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers
and jied with lat descriptions. 'T'HE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
1y, 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, Archseology, 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, Mechani-ms,
and Manufactures at home and abroad are illus rated
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-
FRICAN and one copy of the SUPPLEMENT, both mailed
for oneye for$7.00. Single ooples. 10 cents. Addressand
remit by postal order, express money order, or check,

MUNN & CO., 361 Broadway, New York.

O
ol ao aq0
Building Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; 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, 8pecifications, Sheets of Details, Estimates, etec.

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.

Pianos. Organs, $33 up. Want entc.
Cat'R free. Dan'l - Boatty, Washrton: N. 4.

BEATT
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Scientific

American,

Founded by Mathew Carey, 1785.

HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers, and Importers,
81 0 Walnut St.. Philadelphia, Pa., U. S. A.

g Our new and Revised Catalogue of Practical and
Bcientific Books, 86 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
to any one in any part of the world who will furnish his

address.

’ Boilers, oloth, $3.00.
BARR’S of Coal, cloth, $3.50.
are recognized Standard Text Books on these important sub-
jects. New edition just ready. Address, D. Van Nostrand Com-
pany, New York, Henry Carey Baird Company, Philadelphia,
Baker- a éu., Publish Tndi: il nm{ Chicago.

Perha.ps

You
‘Love Flowers!

There is but one Magazine in the world devoted exclu-
sively to their culture; its object is expressed by its title

uccess 19
with

Flower

It is edited by Eben E. Rexford, the most popular
writer of the day in this special line. Its publishers have
been for years the largest Rose Growers in the world,
while its numerous contributors and correspondents
give timely and practical hints from their own ex-
perience in a way that never fails to interest and help
flower people.

The subscription price is only 25 cents a year.
Where clubs of Six or more are formed, ench
member gets a handsome floral premium; the
organizer gets an additional premium.
“SUCCESS WITH FLOWERS” is a welcome guest to-day
in over 50,000 flower-lovers’ homes, and it asks an intro-
duction into yours.
For a free sample copy, or further information, ad-
dress the publishers, . .
Our New Guide for 1893, containing 109 pages, describin
a thousand varieties of choice roses, of which over a mil=
};ion were sold last year, will be mailed free on applica-
ion.
THE DINGEE & CONARD COMPANY,

ROSE GROWERS, West Grove, Pa.

Book on Steam
‘“ Combustion

BOILS
WM BARAGWANATH & SON
46 W.DIVISION ST
SEND FOR cATALOGUE. CHIGCAGO.

THE PEARY EXPEDITION: AN IN-
teresting narrative of.—With 8 illustrations. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT. No. o
Price 10 cents. To be had at this office and from all
newsdealers.

STEEL TYPE FOR TYPEWRITERS

Stencils, Steel Stamps, Rubber and
B Metal Type Wheels, Dies, etc.

Y Model and Experimental Work.

Small Machinery, Novelties, etc., man-
ufactured by special contract.

Y New York StencilWks. 106 Nassau St., N. Y

ARTISTS WHO GET RICH

often give good advice. Artists who use
the Air BI'UB%] are getting rich, and recom-
mend it very strongly. It is &istinctively
an art tool, and savestime and labor and
increases the excellence of the work.
Write for illustrated catalogue. It will in-
Aterest you.

AIR BRUSH MFC. CO.

Rockford, Ill., U, S. A,
67 Nassau Street.

TANGENTS: ROBERVAL'S METHOD
ot Drawing.— By Prof. C. W, MacCord. A simple, ele-
gant and direct process. Illustrated with 11 figures. Cone
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
879, Pricell cents. To be had at this office and from
all newsdealers.

@ ALANSON CARY s_ =% /ZAw
Nﬁum'g‘mﬁm ¥ <rEEL SPRINGS )

CUIITImO § OF EVERY DESCRIPTION
240 & 242 W. 29™ ST. NEW-YORK

HAVE YOU READ
xXperimental

@Sﬁience ?

This new book, by Geo. M. Hopking, is just what

ou need to give you a general knowledge of
%hysieal Science. No one having the spirit of the
times can afford to be without the kind of scien-
tific information contained in this book. Itis not
only instructive, but entertaining.

Over 700 pages: 680 fine cuts; substantially and
beautifully bound. Price by mail, $4.00.
§F~Send for illustrated circular.

MUNN & CO., Publishers,

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

Waltham, Mass.

LATEST IMPROVEMENTS,
NEW STYLE.,
NEW PRICES,
GROWING RAPIDLY in FAVOR

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

VANDUZEN S3E5 PUMP

THE BEST IN THE WORLD.
Pumps Any Kind of Liquid.
Always in Order, never Clogs nor
freezes. Every Pump Guaranteed.

87 to8'THeach. Address

“THE VANDUZEN & TIFT CO.,

10210108 E. Second St., Cincinnati, 0.

Correspondence solicited with Patentees and Man=
ufacturers of Useful Household Articles and
Novelties. C. W. Dennis, 339 Yonge St., Toronto, Ont.

o(,%: I

leadlzeg A7 ioprsyotiord-

it WL R0
DUST?

DUST!
Gibbs Patent Dust Protector
protects the nose and mouth from in-
haling poisonous dust. Invaluable
in every industry where dust is
troublesome. Perfect protection
with pertect ventilation. Inha-
lation of dust causes catarrh,
consumption and many other se-
rious disorders. Thousands in use,
Price $1.00, postpaid in U. 8. and
Canada ; $i.40 to foreign points.
Gibbs Resgirntor Co.,
31 La Salle St., Chicago.
c H U C K S with over 40 new illustrations
* gent free. Address
The Cushman Chuck Co., Hartford, Conn.

¢8u USE GRINDSTONES?

If 80, we can supply you. All sizes
=, mounted and nnmounted, always
3 kept in stock. Remember, we make a
specialtyof selecting stones forall spe-
Z cial purposes, ¥ Ask for catalogue.
Y Y The CLEVELAND STONE CO,

== 24 Floor, Wilshire, Cleveland, 0.

Catalogue No. 12, {ust issued

A NARVEL OF POWER, SIMPLICITY
AND LOW COST.

Always ready. No Boiler. NoFire. No
Engineer. ;Io License. No Danger.
Stationary, Marine and Portable Engines
for Boats, Pumps, Factories, etc., from
1-2 to 10 H. P. Send for Catalogue.
Sarery Vapon Enamne Co,,

16 MurraY STREET, - NEW YoRX

LECTURERS

and all using the OPTICAL LANTERN, should be
aware that with our

MULTIFOCAL ATTACHMENT

they require but one medium power objective to make
any size picture required, at any distance from the
screen.

Satisfaction guaranteed. Send for circular to

J. W. QUEEN & CO., Philadelphia, Pa.
“ECONOMY IS WEALTH.”

Canvassers wanted to sell the N ew Mo-

Bk purchase a bettor onet Send for illustrated
N catalogue and terms to County Agents.
: Address N. TYPEWRITER CO.
611 Washington Street. Boston, Mass.
Mention Scientific American,

PRESERVATION OF BEER BY PAS-

teurization.—Description of various processes of pre-
serving beer through the destruction of obnoxious
germs. With6 figures. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 8&§1. Price 10 cents. To be

had at this officeand from all newsdealers.

RENTON [RON (19
TTRENTON a

N
13

'
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¢ 6
& e
O™ COOPERHEWITT & CO.

No one ever wrote 1 000 Letters an Hour,

that is, unless they first wrote one and then copied the rest on an

BEDISON MIMEBEOGRAPFPEL

Invented by Thes. A. Edison. For Daily Office Usein duplicating both handwriting and typewriting

Anybody can operate it. Simple—Compact—Cleanly—Cheap.
Catalogues and Samples of Work sent free upon application. Manufactured only by the A. B. DICK
CO., 154 E. Lake St. Chicago. Branch Offices, 47 Nassau St, N. Y. City, 117 So. Fifth §t, Phila.

CREAGS) SEAL) A A) GG (AL A AL, Ay, Ry, ARy, A0S,

g |
i
J

Endorsed by over 90,000 users.

ENVELOPES

C. W. R. SMITH

PRINTED, GUMMED, FOLDED, ALL AT ONCE,
HENCE, LO S

WEST PRICES.
and Catnlogue Envelopes, All Sizes.
TH, Manufr’s Agent, 31 8 (j{h St., PHILA., PA.
i)aily capacity, Two Million.

Pa

Guitars, Mandolins & Zithers
in volume and quality of tone are
the BEST IN THE WORLD. War-
Janted to wear in any climate.
Sold by all leading dealers. Beau-
tifully fllustrated souvenir cat-
alogue with portraits of famous
artists will be Malled FREE.

HEALY, CHICACO.

LYON &

FEER.

'MOFTHB ON TRIAL” FOR. .
Bubier’s Popular Electrician c
An {llustrated monthly journal for .
the amateur, experimenter and publie, or

ii"VERYBODY’S HAND-BOOK”250

of RLECTRICITY. By Edw. Trevert. 60
Illustrations. 120 Pages. All about
Electric Bells, Batteries, Dynamos, Motors, Railways,
Welding, etc. Post-paid Book and Paper for 85 cents.
BUBIER PUB. CO., LYNN, MASS.

Hatch Chickens by Steam.
IMPROVED EXCELSIOR INCUBATOR

3 usands in successful oper-
ation. Simple, Perfect and Self-Regulating.
Lowest-priced first-class Hatcher made.
Guaranteed to hatch a ln.rier percentage
g of fertile eggsat less cost than any other,
Bend 6o. for Ilus, Catalog. GEO. l. STAHL, Quiney, il

SEWING MACHINE FREE
=u to examinein any home. Sent any-
B! wherc without one cent in advance.
[} Warranted the best sewing machine
ever made. Our terms, conditions and everything
far more liberal than any other house ever offered.
For for full partieulars, eto., cut this advertise-
ment out and gend to us Address

Alvah Mfg, Oo., Dpts (291 Ohi
SHALL WE

WHICH ON SEND YOU

EACH CATALOGUE IS COMPLETE IN 1TSELF.

Accordlons, Auto Harps,
e Auto Harp Muslic,

THIS $11 To $17

Banjo ﬁusle,
Violins,
N Violin

Muslc,

Violin Bows, Clarinets Flutes .
Violin Cases, Clarinet ﬁusle, Flute l'lluslo,
Cultars, ornets, Vlolin Repaliring,
Cuitar l’luslc. Cornet Music, Harmonlcas,

C. C.STORY, 26and 28 Central St., Boston, Mass.

QAMAGIC LANTERNS

WITH Q1. LAMPS HAYE NO EQUAL

LOWEST PRICES GUARANTEED
e For caTat st
L. MANASSE
88 MADISON STCHICAGO L1

SYLPH CYCLES BUN EASY

Hollow Pex‘-ifection ot;i cyelela mfanuf;%ﬁggg 'r 51‘:
i need now toridespringlessc
Virea, pend on tires alone for comfort. Syiph
W Spring Frame destroys
o\ ,//5 V§ rat’n, tgl;t,stim-
] ple,strong. Cata.freel
7//‘\\\* .‘I)Bm:tso— ryea Cy.Co. 4
16 G St.,Peoria, I1l. AGTS.WANTED

COLOR.—BY PROF. HENRY MOR-

ton. A mostinteresting lecture on the paradoxes of color,
delivered under the auspices of the Carriage Buil ders
National Association. ith 13 illustrations.” Contained
in SCIENTIFIC AMERICAN SUPPLEMENT,
Price 10 cents. To be had at this office and fromal
newsdealers.

STEREOPTICONS.

MAGIC LANTERNS anD
ACCESSORIES, SEND FOR CATALOGUE

T0 CHAS BESELERMaAKer 218 CENTRE ST.

mFE SAYS SHE CANKOT SEE HOW
YoU DO IT FOR THE MONKY,
= |2Bﬂyll.65.00hpmul0:!¢rdslngn

Sewing Machine; perfoct worhng
kal Able, finely finished, adapted to light and h.

s work,with a com leuurouhohmlm
machine

onr
. A 2nd agenta profit. Send for CATALOGUR,
1y n‘g.mcuﬁnn DEP’TD, 1§ CHICAGO, ILLy
per day, at

85 to $]5 home, selling

LIGHTNING PLATER
and plating jewelry, watchea
[ tableware, &c. Plates the
fineat of jewelry good as
new, on all kinds of metal

| with gold, silver or nickel,
No experience, No capital,
Every house has goods need-
_ing plating. Wholezale to
agents $5. Write for circn-
ars. H, E. DELNO &
COo. Columbus, 0.

Bores SMOOTH, ROUND, OVAL,

BIT

BRIDGEPORT GUN

and SQUARE HOLES. Mortining Core Boxes,

et Invaluable to Carpenters, Cabinet and Pattern Makers. High-
ezz____a——?__—_!est “Award, Send $8.00 for set (3 to 11-8), in neat case, or Sc. for
sample Bit, mailed free with Illustrated List.
IMPLEMENT CO..

315 Broadway, New York.

No. 878.

MACHINE WORKS.
DEFIANCE.OHIO.U.S.A.
9—2 BUILDERS OF °—g&

"~ HUB,SPOKE 'L
WHEEL ;BENDING,
WAGON ,CARRIAGE
AND HOOP =7
MACHINERY. 'l

SEND FOR CATALOGUE.

PATENT SPOKE DRI ER.

VELOCITY OF ICE BOATS. A COL-
loction of interesting letters to the editor of the SCIEN-
TIFIC AMERICAN on the question of the speed of ice
boats, demonst rating how and why it is that these craft
sail faster than the wind which propels them. Illustrated
with 10 explanatory disgrams. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 214, Price 10 cents.
To be had at this office and from all newsdealers.

NOW READY!
A NEW AND VALUABLE BOOK.

il

RS

680 Pages,

12,000 Receipts, 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 Sciemntific American during the

ast fifty years ; together with many valuable and
important additions.

Over 'Fwelve Thousand selected receipts
are here collected ; nearly every branch of the use-
ful arts being represented. It is by far the most
comprehensive 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 formulee 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
80 extensive a work.

Under the head of Paper we have nearly 250 re-
ceipts, embracing how to make papier macivné s 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.

Under the head of Inks we have nearly 450 re-
ceipts, including the finest and best writing inks
of all- colors, drawing inks, luminous inks, invisi-
ble inks, gold, silver and bronze inks, white inks;
directions tfor 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.

Of Cements we have some 600 receipts, which
include almost every known adhesive preparaticn,
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-

licit terms that any intelligent person may readily

earn the art.

For Lacquers there are 120 receipts: Electro-Me-
tallurgy, 125 receipts; Bronzing, 127 receipts; Pho-
togrgx;is y and Microscopy are represented ’by 600
receipts.

Under the head of Etching there are 55 receipts,
embracing practical directions for the production
of engravings and printing Vplates of 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 receipts
are given, the scope being very broad, embra cin
the removal of spots and stains from all sorts
of objects and materials, bleaching of fabrics,
cleaning furniture, clothing, glass, leather, metals,
and the restoration and preservation of all kinds
of objects and materials.

In Cosmetics and Perfumery some 500 receipts
are given.

Soaps have nearly 300 receipts.

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

Those who are in search of independent business
or employment, relating to the home manufacture
of sample articles, will find in it hundreds of most
excellent suggestions.,

8 Send for descriptive circular.

MUNN & CO., Publishers,

SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New York.

WATER JAMES LEFFEL & CO.,

SPRINGFIELD, OHI0,U.8.A.
Send for our fine WHEEl s
large PAMPHLET.
Dialogues, Speakers, for School,
PLAvsclub and Parlor. Catalogue free.
T. S. DENISON, Publisher, Chicago.

DE A 1ES5. & HEAD NDISES CURED
heard. 1when allremedlesfail, Sold
only by F. Hiscox, 8568 B’way, N.X. Write for book of pm&F REE

WORKING MODELS & LIGHT MACHIMERY.

INVENTION

S DEVELOPED. Send for Model Circular.

© 1893 SCIENTIFIC AMERICAN, INC.

Jones Bros. E Co.. C
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ADAPTED TO ALL CLIMATES E

THE BRIDCEPORT WOOD_ FINISHING CO. 1

—MANUFACTURERS OF—

'WHEELER'S PATENT WOOD FILLER .
BREINIG'S LITHOGEN SILICATE [PAINT.

SPECIALLY MARINE EXPOSURES,

GRANVILLE M. BREINIG,
QENERAL AGENT & SUPT,

Branch Offices and Warehouses,.—CHICAGO, 211 East Randolpb Street.
NEW YORK. 40 Pearl St.—ST. LOUIS, 521 St. Charles St.—B OSTON.

PRINCIPAL OFFICE,
NEW MILFORD, CONN.

Oliver St.

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

BOSTON. WASHINGTON. DENVER. SAN FRANCISCO.

A. G. SPALDING & BROS., Special Agents,

GCHICAGO. NEW YORK. PHILADELPHIA.

4 “Rouers Drive Screw”

Patented May 10, July 19, 1887;
July 10, 1888;

It will turn like a screw

It is with a hammer, and
cheaper than
2 COMmon sCrew,
and, being cold forg-
ed, the entire surface
has a metallic skin.
For applying steps to Elec-

tric Light Poles, it has no supe-
rior.

wood.

8™ Send for samples to

AMERICAN SCREW COMPANY,

PROVIDENCE, R. |I.
TEWILMOT & HOBBS MFG. COMPANY

ESPECIALLY SOLICIT QRDERS FOR SOFT AND EXTRA SCFT
PLAIN BLUE FINISK ¢R AKKEALED DR PICKLED

LED BAND, STRIP

£ OF QuALITY
ALsaTHE CELEBRATED BRIGHT SURFACE axa,

2 WILL ALWAYS BE MAINTAINED

COLD ROLLED SHEET AND STRIP STEEL
LARGE CONTRACTS SOLICITED FOR AUTOMATIC,HEAYY & DIFFICULT SHEET METAL
BLANKED,STAMPED % DRAWR WORK, TUBES Lc. NICKEL & BRASS PLATING,

July 19, 1892.
into wood when driven

will not break the
fibers of the

l N v E N T u R s and Experimentors can obtain val-
uable assistance from us in perfect-

ing their ideas, Models and patterns a specia]t% ‘Write

us. WM. GARDAM & SON, 98 John 8t., New York.

PRIC

CUTTIN

SEND

W. P. DAVIS,

ES REDUCED

ON 12, 20, 25, AND 32-inch UPRIGHT DRIL.LS,
ALSO ON KEY SEATING

——AND——

G-OFF MACHINES.

FOR CATALOQUE AND PRICES.

ROCHESTER, N. Y.

A

IMPROVED IRON PLANERS

SPECIALTY.

0x20,22x22,24x24, up to 42 x 42, to plane any length. Send for description
and price list before purchasing. Manufacturers’ agent for other
tools and machinery. Mention Scientific American.

W. A. WILSON,

215=21'7 North Water Street,
ROCHESTER, N. Y.

SCIENTIFIC AMERICAN DYNAMO.

Description of a plain shunt-wound dynamo of simple
construction, capable of supplying a current of from 60
: to 15 110-volt incandescent lamps, or of being used as a
[ 5h. p. motor. This machine was constructed especially
for the benefit of the readers of the Scientific American,
by Mr. W. S, Bishop, of New Haven, Conn. It is de-
81,

w

o

nedto meet the wants of mechanics and amateurs
0 desire to construct a simple dynamo for their own
use, but who do not care to enter into the subject scien-
tifically. With 24 illustrations. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 865. Price 10 cents. T'o
be had at this office and from all newsdealers.

THE GLOBE AUTOMATIC INJECTOR

BOILER FEEDER
Restarting,
Simple,
Positive.
Eagle Lubricator Co.,

108 Canal Street,
CLEVELAND, O.

" Note the Clafs!

EXCELS IN § ESSENTIALS.

The New Griffin Mill excels all other pulverizers, especially in
these five vital qualifications.

Read the Testimony!

8d. Its output is enormous.

TINNING, JAPANMING & DIE MAKING. BRIDGEPORT, CONN.
‘Wanted 50,000 Sawyers

sAw and Lumbermen to SAws

send us their full address for a copy of Em-
erson’s [F Book of SA WS, new 1892 edi- A
tion. We are first to introduce NATURAL
GAS for heating and tempering Saws with
wonderful ettect upon improving their qua-
lity and toughness, enabling us to_reduce
prices. Address EMERSON, SM I'TH
& CO. (Limited), Beaver Falls, Pa.

ten hovrs”’

4th. It grina.é_ evenly with direct

ni;\e:l)/f'

Sth. They are substantially built

MR. BOOKKEEPER,

do you knowwhatthe Comp-
ometeris! 1t costs you nothing
to find out. It will help you out
n that trial balance. It insures

accuracy, is twice as rapid as the
best accountant and relieves all
nervous and mental strain.

Write for Pamphlet.
FELT & TARRANT MFG CO.
62-56 ILLINOIS ST., CHICAGO.

entirg satisfaction.”

1st. It does double work with same horse power.

* We pulverize over 20 tons of tough, kard material per day, through 180 mesh
wire, using only about 16 horse power.”

2d. It is economical and needs few repairs.
& Its small wear is phenomenal ; jfar below that of any other mill in the market)’

OnHio MeTtALLIC PAINT CoO.

G. H. NicrHoLs & Co.

.

“ We are pulverizing 46% tons of sun-dried rock rough a fine screen every

‘WApPPOO MILLS.

delivery and without tailings.

¢ It xequires little or no atiention, goes right along, does its work and does t¢

ALEXANDRIA FERTILIZER AND CHEMICAL Co.
and withstand hard usage.

¢ The two mills have been in constant use for two years and continue to give us

Lours F. DETrRICK & SON.

placing their order.

Intendil}g‘purchasers of pulverizing apparatus are invited to correspond
with us and‘decure full detailed information regarding these Mills-before

“Prove all things ; hold fast
that which is good.” One
thing has proven good, and
is held fast by intelligent,
conservative people:—The
new gquick-winding ‘“Water-
bury” watch. It winds in
about five seconds, iike any
good stem-winding watch.

It is a stem-set watch, with
jeweled movement and coin-
silver or 14-karat, gold filled
cases. Better than a cheap
Swiss watch.

The price is still low,

Your jeweler sells it in various sty

Tes
< Hoth for ladies and gentlemen. _ 71}

BRADLEY FERTILIZER CO.
92 STRATE STREET,

BOSTON.

WJOHNS
ASBESYOS
r STEAM PACKING

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

H. W. JOHNS MFG. C0., 87 Maiden Lane, N.Y.

AEENTS WANTED . oinE TOOLS INEVRYSyos,
roce: C.H.BESLY & CO.

CATALOGUE
AND RGENCY. CHICAGO, ILL.US.A.—

AMERICAN, continue to examine improve.

for Inventors.

In this line of business they have had forty-firé years’
experience, and now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the
United
Messrs. Munn
Copy-
rights for Books, Labels, Reissues, Assighmgnts, and

prosecution of Applications for Patents in the
States, Canada, and Foreign Countries.
& €6. also attend to the preparation of Caveits,

Reports &1 E{_nfringements of Patents. All business in
trusted ta
ness, on vry reasonable terms.

A pamphlet sent free of charg
tainin%

(:;u'e i Patents, A
esigns, atents. P]
Assignments, Rej’ecte({)

Patents, etc.

‘We also send, free of charge, a Synopsi:
tent Laws, showing the cost and met
Patents in all the principal countries of the world.

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

eals, Reissues,

Infringement
Cases.

BRANCH OFFICES.—No. and 624 F Street, Pa-

cific Building mear 7th Street, Washington, D. C.

ATENTS!

MESSRS. MUNN & CO., in connection
with the publication of the SCIENTIFIC

ments, and to act as Solicitors of Patente

is done with special care and prompt-

on application, con-
full information about Patents and how to pro-
em; directions concerning Labels, Copyrights,
8,
Hints on the sale of

s of Foreign Pa-
hod of securing

The Smith

We have 20 branch offices

“IMPROVEMENT THE ORDER OF THE AGE.”

Embodies the most Progressive Mechanical Principles.
All the Essential Features Greatly Perfected.
Perfect and Permanent Alignment.
All type cleaned in Ten Seconds without Soiling the Hands.
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A.

Premier Typewriter

Easiest Running, and Nearly Silent.

MBOOIV)  40) PuUIS

in the principal cities throughout the United States.

i
w
: E
-

APPEALS.

DISON INCANDESCENT LAMP

IS: THE ONLY INCANDESCENT LAMP LAWFULLY MADE.
All others infringe the Edison Patents, and are counterfeits.

THE RICHT OF THE EDISON COMPANY TO AN INJUNCTION ACAINST
INFRINCERS HAS BEEN DETERMINED BY THE U. S. CIRCUIT COURT OF
COPIES OF DECISIONS SENT ON APPLICATION.
GENERAL ELECTRIC COMPAINTTY.

BRANCE OFFICHS:

44 Broad Street........ e reeeeaniianas New York. | 620 Atlantic Avenue............... Boston, Mass.

173 and 176 Adams Street. ...Chicago, Ill. | 509 Arch Street........ ..Philadelphia, Pa.

264 W est Fourth Street... ..Cincinnati, O. | 401-407 Slblg Street. . St. Paul, Minn,

. Goul d Building. ...:.. Atlanta, Ga | 1333 F Street N, W, ‘Washington, D. C.
15 First Street... «..e... San Franeisco, Cal. | Masonic Temple ...... cecoeeeeeen. Denver, Colo.

Allbusiness outside the United States trangacted by Thomson-Houston International Co., 44 Broad 8t., New York.

© 1893 SCIENTIFIC AMERICAN, INC.

SELEVATORS.

HESTER NY. NEW YORK.BOSTON.STLOUIS.DETROIT.

SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office fcr
10 cents. Also to be had of newsdealers in all parts of

tbe country.
TOY
TORPEDQ GUN

i
il

A neat mocel of the most powerful weapon of war,
which dictates peace to all nations. This toy is built
on a scale about oneinch to a foot, can be used in
any parlor. For holidays nothing gives more amuse-
ment to boys than one of those Toys; are entirely
harmless and will even interest scientific men.

We have secured the exclusive right from Louis
Gathmann to manufacture a toy corpedo gun, accor-
ding to his invention and designs. Full directions
with each gun, descriptive circular free. Price: No.
1, $2.00; No. 2, $3.00; No. 3, $4.00. On receipt we send
this gun with two torpedoes, an iron clad as a target,
free to any part of the United States or Canada, other
count.'ies exp. paid on receipt. UN Ly

Lake St., Chicago, Ill.

WATER MOTORS

The best Motor in the world for driving all kinds of
light machinery, noiseless, neat, compact; invaluable
for blowing church organs, running prinémg presses,
coffee mills, ventilating fans, ice cream freezers, meat
choppers, ete. In use the world over, and recommended
by water companies everywhere. Address for circular,

ackus Water Motor Co., Newark, N.J,, U.S.A

KODAKS

For Snap-Shots Out-Doors,
For Time Exposures In-Doors,
For Flash-Lights at Night.

The Junior arg the most compact
. Kodaks

adapted to hand or tripod

use. Can be used withroll -
films or glass plates. Fitted with focusing index
and counter for exposures.

$40 and $50.
{ } EASTIAN KODAK CO.,

N EMERAT BLLTELAONL .
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 or its licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

A MODERN BATH.

The Latest and Best.
Quick self-heating or Toilet Cabi-
net in place of Heater. No bath
room required. Ornamental, inex-
pensive, complete, practical. Desi-
rable for city or town.

Send 2 ct. stamp for catal.
The Mosely Folding
Bath Tub Co.,

186 So. Canal St., Chicago.

Motor of 19" Cenuﬂ

Can be used Any Place, to do Any
Work, and by Any One. No Boil-
er! No Fire! No Steam! No
4) Ashes! No Gauges! No Engi-
J[// neer! A pertectly safe Motor
for all places and purposes. Cost
of operation about one cent an
howr toeachindicated horse power.
For circulars, etc., address
CHARTER GAS ENGINE CO.
P. 0. Box 148. ~terling, Ill.

Send For
Catalogue.

THE

<
Ecomomy, Reliability,
Simplicity, Safety.

PRINTING INKS.

The SCIENTIFIC AMERICAN Is printed with CHAS,
KENEU JOHNSON & CO.'8 INK, Tenth and Y.ombard
sts., Philadelphia, and 47 Hose 8t., opp. Duane, New York






