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A RUMOR ABOUT THE COMPASS,

The London [Electrician has a dispatch from Berlin
to the effect that a means has been discovered of using
electricity for ascertaining the true north, instead of
the magnetic needle ; that, in short, the new means
will be altogether superior to the compass, and islikely
to supersede it.

If this is true it will be welcome news to the mariner,
for since the coming of iron and steel ships the needle
has played many fantastic tricks; requiring a fairly
good knowledge of magnetism and other pheno-
mena to understand it. The liquid or ¢ Ritchie”
compass, that came with the monitors, in which the
needle is submerged in spirits of wine or alcohol, is, of
course, a great improvement on the old-fashioned and
wabbling * card;” and the lines of deviations, and the
corrections for the same, laid down on all the ocean
charts, are powerful aids to the mariner. But there
are times—during magnetic storms or because of curi-
ous conditions of cargo—when, on an iron ship, the
compass in the binnacle may say one thing, the * tell-
tale” compass swinging in the cabin another, and a
third in the tops ;still another—*‘ pointing three ways
for Sunday,” as the phrase goes. Aboard a man-o’-
war it is not so bad, for there they have plenty of tech-
nical talent. But the master of a merchantman is
more likely to be a sailor than a scientist, and all he
can do, if near the coast under such conditions, is to
turn her head hard off.

—_— 4+ —— ——————
“ RECIPES FOR MAKING GOUT.”

Under this title, an English society journal, having
exhausted, and it infers without avail, its best advice
as to the prevention of this dread malady, lays before
its epicurean readers somne specimen compounds pecu-
liarly adapted to develop gout in those previously
free and to excite its most virulent symptoms in the
already afflicted. It has medical authority for its
promise that the recipes it gives are really among the
most exciting causes yet discovered in scientific or
even what might be called haphazard cusine ; taking
no account of the lesser causes, no doubt crediting the
gouty with sufficient intelligence to foresee the effect
upon the metatarso-phalangeal joint of the great toe
of the midnight lobster and the after-dinner port. It
introduces a certain Dr. Hunter, whom it seems to
regard as an authority on gout, and one can almost
see a testy little doctor, rotund, red-faced, short-
winded, with good living, and knowing his subject
from sensation as well as study, as he takes up a
famous cookery manual and reads: ‘‘ Giblet soup, par
excellence : veal stock, lemons, yolk of egg, forced
meat balls, and Madeira.” This, he says, contains a
1 | considerable amount of gout and scurvy. Of an un-
usually rich mock-turtle soup, he says: ‘‘ A dangerous
dish, and willsoon bring a man to his erutches.” An-
other of the same he declares most diabolical—only fit
for the Sunday dinner of a rustic who is to work the
six following days in a ditch bottorn; while of a third,
mock-turtle soup made with beef, ham, giblets, lemon-
peel, truffles, eggs, orange-juice, forced meat, and
Madeira—a dish much admired by the patrons of a
famous London restaurateur—the doctor says testily :
*There is death in the pot.”

It has often been observed of those afflicted with
gout—the tone of the letters addressed to the so-
ciety journal in question furnishes still another evi-
dence of it—that they appear more concerned to dis-
covering new remedies tJ lessen the pain when they
shall be again attacked than in adopting a practical
means for preventing its recurrence. They try colchi-
cum, soothing topical applications, acetate of potash
and other alkalies, and perhaps nitro-muriatic aecid,
the latter for supplying the oxygen necessary for the
conversion of the excess of uric acid from which they
are suffering into oxalic acid,and the latter into car-
bonic acid and urea—always with the hope, so it would
seem, of accomplishing by chemistry what regular
habits, air, and exercise would ordinarily yield.

HEMP VS. IRON IN OCEAN CABLES.

A timely and instructive letter it is that Judge R. L.
Weatherbee, the manager of the cablé companies’ re-
pairing service, sends to the Halifax (N. 8.) Chronicle.
He refers to the rapid impairment of ocean cables, and
asserts that the cause of this is to be found undoubted-
ly in the use of iron, which rots away where hemp
would stand. That is to say, the gutta-percha which
enwraps the copper core should, to his way of think-
ing, have a serving of hemp alone instead of hemp and
iron, as now. He says that down in those depths of
ocean where the cables lie, there is not enough motion
to part a gossamer thread ; it is chemical action, not
motion, that is to be feared—an action which hemp
will readily withstand, but softening iron so that one
may pare it as he wonld a piece of cheese. Any one
who has ever tried a jack knife on a propeller or other
iron that has been in salt water several years without
repainting, will well understand this. He says that
for eight years Halifax has been connected with the

0929 | town of Dartmouth by a submarine core covered with

hemp only, and it is as good as new, so far as is known,
and the hempen rigging taken not long ago from the

© 1889 SCIENTIFIC AMERICAN, INC

wreck of the Royal George, sunk in 1782, ‘‘is as per-
fect as when submerged.”

How important this subject is may be understood
from the fact that thirteen cables have been laid acress
the Atlantic at a cost of $75,000,000, which, so far, have
cost $25,000,000 for repairs ; 7,000 miles of this is, at this
moment, lying abandoned because of unsubstantiality;
the average life of a cable of the present construction
having been estimated at twelve years.

— et P
MACHINE GUNS IN SHORE DEFENSE,

A discussion is now going on in the English press re-
garding the defenselessness of the British coast, nota-
bly the southern and eastern portions, the dangers
of invasion, and the best means of protection. The
latest theory is advanced by Captain Willoughby
Verner, and described in the current number of the
National Review (English) ; the author being evident-
ly an artillerist, and of the land forces rather than of
the marine ; his theory, like most of those preceding
it, sound or shaky, according as it is regarded from the
land or the sea. He would have the British coast
marked off into districts, each possessing a battery of
the type of machine guns devised by that ingenious
Yankee Hiram Maxim, and the districts so connected
by telegraph that 32 of these pepper-boxes could be
assembled at short notice at a threatened point. It
would not be necessary to have heavy guns on the
coast line, he says, because, where the intent was inva-
sion, men would have to be landed in boats, and these
he would open on as soon as in range.

He says that at many points of the coast ships could
not come close in shore for the rocks, a statement
abundantly supported by the soundings, as given
on the admiralty charts ; that it would require time to
launchand man the boats,; and still more to get them
to the beach, thus affording time to prepare the de-
'fense. But let us suppose that the enemy,
linstead of obligingly making ready to fall in-
to this cleverly constructed mouse trap, should
select a bold portion of the coast for his enter-
prise, occupying himself during the day hours with
making things lively about the shore, and, at short
range, playing upon everything having the appearance
of a battery, and when night came, and under cover of
a hot enfilading fire, embarking his expeditionary force
in boats armed not only with machine guns, but as well
with shields to protect them from the flre of those in
battery ashore. Captain Verner speaks of the Ameri-
can dynamite gun in high terms, and believes that,
too, would prove useful on such occasions as those he
would prepare for. Indeed, it would seem as if he
might profitably make this his main reliance should
the enemy come up within a mile and a half of the
shore, but in case he did not, perhaps he could not put
in the day hours to better advantage than by tele-
graphing for torpedo boats and carefully measuring
distances and finding ranges to make them effective
when night should. set in, even if such preoccupation
risked the completeness of the machine gun battery.

Admiral Porter and other high authorities have
recorded the opinion that the result of the coming
naval war, let it be between powers whose relative
forces have heretofore been well defined, is likely to
be uncertain, because of the introduction of war
material of a.novel description and the necessity for a
complete change in tactics. Because of this change in
conditions and the lack of data gathered from the op-
erations of actual war, it is not easy to suggest a
theory of attack or defense which does not contain a
self-evident fallacy. One military authority tells us
that shore batteries, unless of the most powerful and
elaborate description, cannot hope to beat off big
modern ships. Another explains with careful detail
how that torpedoes in the channelways and torpedo
boats in the roads may be looked to to stop the ad-
vance of anything that can- be floated. Both arrange
the details of their plans under the most favoring con-
ditions, and each seems plausible, perhaps conclusive,
until the other is examined.

—— e, r— .
NAVAL WARS OF THE FUTURE,

‘When the English heard of the Monitor and Merri-
mac fight, they realized that their magnificent steam
war ships, the finest in the world, were obsolete.
Hampton Roads signaled the appearance and pre-
scribed the type of the ship that was to be; or, as the
Admiral of the Navy, David D. Porter, says in his
recent paper. whose title is quoted above, ‘‘ the guns
at Hampton Roads sounded the death knell to all these
grand vessels” (the British fleet). For, if the Yankees
had ships that could stand to the heaviest guns (then)
known for more than three hours at close range with-
out sinking, of what avail would oak be against them ?

The ‘‘wooden walls” of Britain were thereupon
changed to iron and steel, and little by little she con-
structed what the Admiral is inclined to regard as the
greatest fleet now afloat; but so uncertain are the
chances of naval war now becoine, that even so great
an authority as he is unable to say whether or no this
greatest fleet could stand against the French. His
reasons for doubt are as logical as they are interesting.
The French are the most scientiflc people in Europe,
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he declares, and since now the machinist is become
more important than the sailor, since even courage
and seamanship will not avail against science, the
question of supremacy on the high seas has, to his
mind, apparently resolved itself into one of relative
efficiency of material—which has the more destructive
engines, which the means of most effectually working
them. Before the advent of the French Jesuit and
sailor, Paul I'Hoste, who wrote that famous werk on
naval tactics which, the Admiral says, has been made
the foundation of all subsequent books on the subject,
the French had no means of withstanding the terrible
impact of the British advance. The British would lay
their ships alongside, and the Frenchmen had no
stomach for such fighting. L’Hoste showed them a
way to successfully meet the shock. Instead of get-
ting out of the way, the French fleet thereafter coolly
waited for the enemy to come up, reserving its broad-
side for close quarters; raking him fore and aft, and
then, while he was repairing damages, running down
the wind and keeping away till he was ready once
more to advance, when the maneuver was repeated.
And so it was that though the Frenchman was invari-
ably on the defensive, 'twere easier to beat him off
than to capture him.

It is a curious fact, though the Admiral does not
mention it, but any one can learn for himself by refer-
ring to American naval history, that it was this de-
scription of close fighting that brought the Yankee
sailor to the front in the war of 1812. The Yankee
captains invariably laid their ships alongside the ene-
my and boarded, reserving their fire until close up;
and it was by their skill at this kind of work and their
successes that a fleet so insignificant in point of nuin-
bers that, at the opening of the war, many wise men
thought it should be destroyed to save capture, won
great renown; a part, at times, showing itself along
the English coast, to the great discomnfort of the Liver-
pool merchants, who calied the attention of parliament
to the increasing boldness of the Yankee cruisers.

‘“ France,” says Admiral Porter, ‘ has made great
improvements. Perhaps the English are destined one
day to encounter a foe that may snatch from them the
laurels won since 1588, the year of the invincible Ar-
mada. Some future French admiral may avenge the
humiliation inflicted on his country by Howe, Hyde
Parker, Hood, Rodney, Collingwood, and Nelson.”

Let us suppose that, in the days of these famous cap-
tains, there had been ships of steel and iron, the metal
belting sometimes two feet thick, as now, and marine
guns that, like those of te-day, could pierce any armor
that it were possible to float! How then? Admiral
Porter admits that, under such conditions, results
might have been quite different. He says: ‘ Had
Nelson’s ship (the Victory) been struck between wind
and water by a 12 in. rifled shell, exploding on immpact,
as is generally the case, the ship would have had a
hole torn into her side through which a good-sized
whale might enter, and she would go to the bottom in
five minutes.”

Though early ir his paper the Admiral declares that
the result of a sea fight between English and French
would be uncertain, he later on pays a deserved tribute
to the naval discipline and bulldog tenacity of the
British, and one may reasonably infer from what he
says that when the call *‘ To arms!” echoes along the
English cliffs, our English cousins will be found equal
to their occasions. He instances the affair of the Ar-
mada as illustrating what determination and, above
all, discipline will accomplish, even against the great-
est odds. Four years it had been in preparation, the
English being in ignorance till, a few months before
the blow was ready, they were apprised through the
French king. Yet with so short a notice as this, with
a fleet ludicrously inferior both as to number, arma-
ment, and size of ships, they literally tore it to pieces,
the coasts being strewn with its wreckage, while the
English suffered only a trifling loss.

The Admiral says that a sea fight to-day between
modern ships might be like two undisciplined armies,
mixed in confusion, dividing itself into hostile groups
that should fall a-clubbing each other with the butts
of their muskets.

—_——— i — -
More Mexican Ruins.

An interesting antiquity has recently been discovered
at Palenque, in the Chiapas district of Mexico. The
monument is situated upon the River Xhupa. Although
it is now a complete ruin, it was originally a structure
of considerable height, as three distinct stories are still
distinguishable. The ground floor is very large, meas-
uring some 120 ft. by 75 ft. The floor above is attained
through holes in the ceiling or vault, and here a room
is found measuring some 27 ft. by 9 ft. The openings
referred to are natmal and have been formed by the dis-
integration of the stone and the sinking in of the roof.
On stoneslabs set into the wall are bass-reliefs of human
figures, warriors, ete. Although these stones are in a
very bad state of preservation they are to be sent to the
eapital of Chiapas. Near this ruin are a row of houses
forming a street, and not far from these the vestiges
of a quite large town, all of course in a state of com-
plete ruin.

The Screw Steamer Atrato,

The steel screw steamer Atrato, built by Messrs. R.
Napier & Sons, Glasgow, for the Royal Mail Steam
Packet Company, London, went on her official speed
trials on the Firth of Clyde on December 13, 1888,
when during four runs on the measured mile a mean
speed of 17'20 knots was attained. This result was
considered exceptionally satisfactory by Captain Bevis
and Mr. Bowers, the company’s representatives, the
speed being one knot in excess of the guarantee. The
vessel afterward proceeded on a six hours’ run at full
speed. This ship has been specially designed for the
requirements of the company’s Brazil and River Plate
service, and has very fine lines, her appearance being
enhanced by a clipper stem with figurehead. The
general dimensions are: Length on load line, 400 ft.;
breadth, extremne, 50 ft.; depth to spar deck, 33 ft. 4 in.;
with a gross tonnage of 5,300 tons. There are state-
rooms for 200 first-class passengers. The dining saloon,
which is seated for 100, is on the spar deck forward of
the machinery. The fittings and decorations are in
the Italian renaissance style, the walls being of pol-
ished walnut in panels, with balusters under the beams.
From the saloon doors there is a double stairway, with
carved teak balustrades, leading to the promenade
deck, which is 200 ft. in length. At the head of the
stairway is the music room, in bird’s-eye maple and
satinwood and dark peacock blue upholstery with gold
silk tapestry. In the center there is a large well cov-
ered with a skylight of etched glass, which helps to
light the dining saloon. Beside the music saloon is the
ladies’ boudoir, similarly treated. Aft on the prome-
nade deck is the smoking room. A dining saloon,
ladies’ room, smoking saloon, and staterooms have
been provided for 40 second-class passengers, while 400
third-class passengers can be accommodated. The
machinery consists of triple-expansion engines of 6,000
horse power, steamm being supplied by eight single-
ended boilers, working to a pressure of 150 lb. per
square inch. A complete installation of electric light
has been supplied by Messrs. Siemens Brothers (limit-
ed), London. Refrigerating chambers of 10,000 cubic
feet capacity are fitted on board. The cargo will be
worked by hydraulic gear. The Atrato left on her
first voyage on the 17th January. Messrs. Napier have
in course of construction, in their yard, a sister ship to
the Atrato.—Engineering.

—_— e re—

Driving Boats by Water Jets, Air Propellers,
. e and Gas Jets.

A correspondent of the English Mechanic says: The
report on the trial of Thornyeroft’s torpedo boats
was—In the screw boat the efficiencies are: Engine,
077 ; screw, 0'65; total, 0'5. In the hydraulic the
efficiencies are : Engine, 0'77; jet, 0°71; pump, 046 ;
total, 025. The jet as a propeller may be taken as a
little better than the screw, but the loss in the pump
is a dead loss, and represents about half of the power.
In other words, before a hydraulic boat can be
made to compare favorably with one driven by a
screw, the pump producing the jet must work with-
out loss.

The German experiment by employing the steam
to act direct as a piston on the water shows the possi-
bility of getting rid of both steam engine and pump by
a sort of combination of both. For fair trial it should
be tried in the same boat with the same power, and un-
less there are lossesthat it would be impossible to cure,
it should certainly beat the screw. The above value
of a water jet was of the particular one used. It does
not follow that this 'is the most efficient one possible.
At the discussion in the Royal Institution there was a
great difference of opinion about the best kind.

Regarding the air propeller : The canal boat tried
at Boston, being 62 feet long, with a bluff bow and
stern, would not differ much in size from the torpedo
boat ; then as an 8 H. P. engine gave a speed of four
knots, and the propelling power for greater speed
increases as the cube of the velocity, we can easily com-
pare the water jet and air propellers as used in the tor-
pedo and canal boats. The question may be stated
thus : The cube of 4 knots is 64, then as 8 H. P. is to
64, so is 170 H. P. to 1,360; the cube root of this is 11°1,
which is the speed in knots that the canal boat would
be propelled at by a Root’s blower driven by an engine
of 170 H. P. :

Now, since this boat was propelled by a jet of air, it
is equally certain that it could be driven by a jet of
steamn, so the engine and blower are quite unnecessary,
and removing them would more than fulfill the condi-
tions required in the official report for making the jet
more effective than the screw.

From the preceding the question arises, Which will
be more effective—air or steam ? An examination of
the possible work of the fuel and steam in a steamer
consuming 240 tons of coal per day may give us some
idea. Ten tons of coal, or 22,400 pounds per hour, will
convert 224,000 pounds of water into about 6,048,000
cubic feet of steamn at atmospheric pressure ; this re-
duced one-sixth, or 1,008,000 cubic feet, shows the
amount of steam available at 100 pounds pressure per
square inch. This is about the utmost possible from
the boiler for one hour’s work.
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The 22,400 pounds of coal will require 300 cubic feet
of air for each pound, making 300X 22,400, or 6,720,000
cubic feet of air. This, in passing through the furnace
and mixing with the hot gases given off by the coal, will
expand to at least five times the volume, or 83,600,000
cubic feet. This, compressed to one-sixth, or 5,600,000
cubic feet, will be about the amount available at 100
pounds pressure to the inch from the furnace, showing
an available power of over five times the amount from
the boiler.

If we suppose the immense funnels of such a steamer
reduced to a suitable size (and placed fore and aft) to
have this large volume of expanded air delivered
through them at a high pressure, as a jet,we can realize
the possibility of propulsion in this way. Thisshows
that Mr. Secor’s method of compressing air, rendering
it inflammable, expanding it by explosion, and deliver-
ing it as a jet, was a correct one. This being the case,
why was it a failure ? In my opinion, the method had
two serious faults. First, the discharge pipes were a
long way too large. Foursquare feet of section toa dis-
charge nozzle would be large enough for a 3,000 ton
steamer. It matters not that the space the charge was
discharged from was a small one. This may be seen
by supposing a gun to have only the chamber for the
powder of the usual size, and the remainder of the bar-
rel from 100 to 200 times as large. This would be clearly
inefficient. Second, the discharge under water was a
mistake. This has been proved by experiment to be
wrong, even with a water jet, which has nothing to
condense, but in this case it would be delivering force
from a heat generator at one end of a tube into a con-
denser at the other, and the only possible movement
would be that due to the greater efficiency of one over
the other. It seems surprising to me that Mr. Secor
got any speed at all from his vessel, but I firmly be-
lieve he was working in the right direction, and that
his experiment is the commencement of a new depart-
ure in ship propulsion,

0>
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Works.

The city of Vancouver, B. C., is soon to have a high
pressure water system, with a supply derived from the
river Capilano, a precipitous streamn taking its rise in
the snow-capped mountains of the Coast Range of
British Columbia.

A submerged water main, 1,100 feet in length, with
flexible joints, has been laid across Burrard inlet, being
part of the main line of the Vancouver water works.

The manner of laying and applianees were somewhat
novel. A skidway of fir logs was built in a trench on
the shore, reaching 1,200 feet back from the water’s
edge. The whole line of 1,100 feet was then made up
on the skidway with the Ward flexible sockets. Three
cables were then attached, one at each end and one at
the middle, the forward and middle cables being
carried across the stream and attached to the drums of
separate engines. The cable from the rear end was at-
tached to an engine drum at the water’s edge, on the
same side of the stream, and floats were provided for
partially buoying the pipe, and lashed to it as it entered
the water.

The weight of the whole length of pipe, including
lead joints, was 5514 tons; the three engines having an
aggregate of 130 horse power. With this arrangement
the pipe was drawn steadily and safely to its place
without accident, and was examined for its whole
length by a diver, who cut the buoys loose. The pipe
was tested and accepted by the city.

The successful accomplishment of this work is due
to the local contractors of the water works, Messrs.
Keefer & MeGillivray, under the advisement of the
resident engineer of the water works, Mr. Henry B.
Swith, C.E.

Vancouver Water

8>

Astronomical Notes,
THE CANALS OF MARS.

From forty careful drawings of this planet at the
Lick Observatory in July and August, 1888, showing
the details of the canals as seen through the great
telescope, none has been seen doubled, as asserted and
drawn by European observers of late years. The sub-
merged continent had also reappeared in the great
telescope in its former contour. Can it be possible
that double sight or telescopic ghosts have been
troubling the astronomers over the water ?

SUN SPOTS.

There were only two sun spots during November and
December last, this being the year of sun spot mini-
mum. What relation may this have to the unusually
mild December and January?

st Pl ——

U. S. of Colombia,

During February and March a national exposition
will be held at Carthagena, U. S. of Colombia, and Mr.
W. B. MacMaster, the U. S. consul at that port, offers
his services to such American houses, not having re-
presentatives there, as desire to participate. It is
stated that the commerce between that portand the
United States has increased over 400 per cent during
the last ten years.

National Exposition,
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AN IMPROVED TRACK LAYING APPARATUS.

An apparatus designed to lay rails to perfect gauge,
with economy of time and labor, is illustrated here-
with, and has been patented by Mr. Fredrick Her-
man, of Redfield, Dakota Territory. It consists of a
rail-carrying carand rail placer, the car having double-
flanged wheels which lap over both sides of the heads
of the rails dropped from the placer, and hold them in
perfect gauge until they are spiked to the ties. A

transverse shaft is journaled on the carframe, to which
a pair of brake shoes are eccentrically fixed to press
against the laid rails, whereby one man may hold the
car at rest until one pair of track rails is run on the

Sulphite in Germany.

1t is very curious that some of the German sulphite
pulps are very high priced at the present moment. We
have had several inquiries concerning the cause, and
after communicating direct with some of the principal
makers in Germany, we learn that the use of first class
sulphite, of a very good fiber, is very much on the in-
crease. (German paper makers have given up the use
of straw pulps almost entirely, and produce most of
their papers from a mixture of sulphiteand imechanical,
the latter giving the filling and bulkiness, while sul-
phite supplies the fiber. This feature has so developed
of late that there is a good sale for strong-fibered sul-
phite within the vi-

cinity of most of the

HERMAN’S TRACK LAYING APPARATUS,

placer and let down therefrom to the roadbed. Across
the front of the car frame is bolted a metal bar from
which the main longitudinal frame beams of the rail
placer are hung by bolts or clevises, these beams hav-
ing depending metal brackets or irons on and across
which pieces of rails or other fittings may be carried.
Two gauge plates hang vertically at each side of the
placer head, having inbent head pieces lapping on the
head plate, and held thereto by boltends formed at the
upper ends of the twofront and rear parts of the placer
legs, which have foot plates adapted to support the
placerhead on the ties of the roadbed. The gauge
plates and legs are separated in pairs at each side of
the placer to form two vertical spaces to acconmodate
one pair of rails and hold them to proper gauge
as they fall to the roadbed. By means of tripping
rollers, levers, and latch bars, the rails being laid are
readily placed with their back ends against the for-
ward ends of the rails last laid, and on which the car
rests, while the two pairs of guides direct them to their
proper places on the ties and hold them to perfect
wange. For laying rails on curves of the track,
the rail placer head

sulphite mills, and
the makers are con-
sequently not so
anxious to export ; in
fact, some of them
have now no surplus
stock, owing to in-
creased local de-
mand. Those works
which have surplus
stock get it very
often from the fact
that German paper
makers do not con-
sider the make suffi-
ciently strong, as
they rely upon it to
take the place of
straw pulps and the
softer grades of rags.
Rags are being used
less than ever in Ger-
many, for paper mak-
ers find that it pays
them very much bet-
ter to use a good sulphite than go through the process
of sorting and cutting rags, which have an inclination
to be cheaper, and consequently even known brands are
less reliable. This experience agrees with that of Eng-
lish paper-mmakers. Owing to the changes in textile
manufacture, it is seldom that a pure linen or cotton is
produced, and occasionally the sizing material used in
textile manufacture is extremely injurious, including
at times a solution of India rubber and equally objec-
tinnable material.
German appreciation of sulphite fiber, especially when
it is considered that it can be obtained in the form of
half stuff, saving much expense in preparation.—
London Paper Trade Review.
THE MACHINE GALLERY, PARIS EXHIBITION.

Our illustration gives some idea of the most immport-
ant building on the Champ de Mars—the great machin-
ery hall—which occupies nearly the whole width of
the inclosure, and is parallel to the Ecole Militaire.
It is 8374 feet span and 1,378 feet long, and the roof is
carried by 20 arched ribs jointed at the center and the

It is evidence of common sense this

bedplates.. Outside these ribs, and running the whole
length of the building, on each side, is an aisle with &
gallery overhead that will be devoted to the exhibit of
light machinery. The covering of this gallery will con-
sist of a series of arches built at right. angles to the
longitudinal axis of the gallery. From the ridge down
to the top of these arches the roof will be filled in with
glass, and the covering and side of the aisles will also
be glazed, so that the hall will be well illuminated. It
is to be feared that the vastness of the building will
dwarf its contents ; certainly even the largest exhibit
will look small compared with the dimensions of the
roof.—Engineering.
_—_ -t or——
AN IMPROVED METALLIC RAILROAD TIE.

A tie in which the rail can be easily placed or re-
moved, and in which it will be firmly held to prevent
spreading or canting, is shown in the accompanying
illustration, and has been patented by Mr. Michael
Maloney, roadmaster of the Scioto Valley Railway, of
Ironton, Ohio. The tie is preferably made of rolled
iron or Bessemer steel, and has a cross-shaped cross
section, the horizontal flanges being adapted to rest on
the track bed, while a downwardly extending flange
is embedded in the roadway. In the upwardly ex-
tending flange are openings of a size to admit the
bases of the rails, and immediately beneath them are
offsets on the bottom flange to prevent a sidewise
displacement of the tie. The rails are held in place
by the heads of bolts passing through the top
flange, the heads of the bolts having a straight bot-
tom edge resting on the top of the horizontal flange,
and a slightly beveled offset to fit on the top of the
base of the rail, the inner face of the head resting
against the side of the upper flange, in which posi-
tion it is firmly held by a nut on the opposite side,

MALONEY’S RAILROAD TIE.

while these fastening bolts may be readily removed
and replaced.

<O
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Metropolitan Telephone Co., New York,
Under the superintendence of Mr. J. A. Seely, the
electrician of the Metropolitan Telephone Company,
an extremely rapid removal of exchange apparatus was
made on Sunday, December 30, 1888, when the company
transferred eight hundred subscribers and over nine
hundred and fifty

may be swung to
either the right or
left hand as desired.

The same inventor
has designed an imn-
proved construction
of jacks, shown in
Fig.1,to form a plat-
form on which to un-
load rails from a flat
car, to be reloaded
on an iron car, to
save labor and pre-
vent bending of the
rails, the skids used
in connection there- A
with being shown in S TR
Fig. 2. These jacks |{/A A NESS
are to be placed in ey

s
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position near each R\ |

end of a car loaded
with rails, the up-
right standing at the
side of the roadbed
and being made rigid
by a brace made fast
to the rail. Theskids
are then placed in
position to make an
inclined way down
which the rails can -
readily be moved to |: =
the platform, to be
thence reloaded
upon an iron car,
after the car from
“which they had been
taken has been
drawn out of the
way,

THE MACHINE GALLERY, PARIS EXHIBITION,
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wires from the John
Street exchange to
the new building in
Cortlandt Street.
The exchange room
g on the top floor of
= the fine Cortlandt
Street building now
has over 1,700 wires
in operation, the
Nassau Street ex-
change having been
carried in there
about November 1,
with all its wires.
The exchange room
contains .inagnificent
switch boards, for
complete metallic
circuits, built by the
Western Electric
Company, allowing
of the operation of
5,000 subscribers’
i wires, and concen-
3 1 7 trating also Pearl,
New, Beaver, and
Fulton Streets ex-
changes, and distri-
buting underground,
and connecting by
the trunk wires in
the conduits with all
the uptown ex-
changes. Mr. E. S.
Sherwood, Superin-
tendent of Ex-
changes, has this
work in hand, assist-
ed by Mr. Seely.

R
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A NEW WATER POWER DEVELOPING DEVICE.

The device represented herewith for economically
and efficiently developing natural water powers has
been designed by Mr. M. Maginn, a mechanical engi-
neer, of No. 2222 Wabash Avenue, Chicago,who suggests
its advantageous use at Niagara Falls. The inventor
proposes to excavate a cavity or drift under the falls,
in front of which the flow of water will be continuous,
making a recess in the rock some 30 feet wide and 65 feet
high, and of sufficient depth to accommodate any de-
sired machinery. In thisrecess is to be fixed, on perma-
nent foundations, a stationary iron truss designed to
carry a traveling frame sufficiently heavy to support
an overshot steel water wheel of 60 feet diameter, with
main driving shaft and spur gears, and intermediate
shaft and connecting gears, with which are to be con-
nected electric generators. It is designed to place upon

the traveling frame four mammoth dynamos, of ap-
proximately 2,500 horse power each, and four similar
dynamos upon a suspension frame directly underneath,
one-half only of the whole number of dynamos being
operated simmultaneously, while the others are reserved
for auxiliary purposes.

The traveling frame is to be
moved in and out,
so that the wheel
shall receive more
or less of the force
of the current, by
a hydraulic eylin-
der operated by a

steam force pump on the river bank, and arranged to
automatically keep up the required pressure. The
machinery is to have permanent inclosing walls, within
which light will be furnished by electricity, the power
being distributed to distant points by electric cables.

_— - ———————

AN IMPROVED WINDOW BURGLAR GUARD.

The illustration herewith represents a device by
means of which a person attempting to unlawfully
enter a building through a window will be caught and
held a prisoner. It has been patented by Mr. John B.
Harris, of Eutaw, Ala. The inner face of the sides of
the window frame are provided with grooved ways ex-
tending from top to bottom, in which are adapted to
slide projections from a perpendicularly moving metal-
lic grating, these projections being attached to verti-

il
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HARRIS WINDOW BURGLAR GUARD.

cally sliding bars, while the lower ends of the grating
bars are formed with sharp points. To hold the grat-
ing in raised position when set for use, a lever with
cam-shaped head is pivoted in a recess in the side of
"the window frame, as shown in the sectional view, the
lever having a pin adapted to fit in one of a series of

holes in the vertically sliding bar in the grooved ways | juice pressed out of the cane.

The shafts of the two

inthe side of the casing. The cam-shaped head also has | outer lower rollers are mounted in sidewise adjustable
teeth by which the grating may be locked in lowered | boxes, but the shaft of the central roller is mounted

position.
the shape of a ring, over which fits another

A bracket is mounted at the window side, in! in bearings which are adjustable sidewise and laterally,

hinged ring having an arm, the latter ring
being adapted to hold a weighted ball, con-
nected by a cord with the lever holding the
grating in raised position, a cord from the arm
likewise leading across and being made secure
upon the other side of the window frame. Be-
neath the window frame is a board mounted on
springs, and serving as a step, a cord from this
board being also fastened at its other end to
the arm extending from the ring supporting
the weighted ball. This board is hinged so
that it may be folded up against the wall and
secured by a button when not in use. In the
bottom of each pocket of the grooved ways at
the sides of the window frame are cushions for
the vertically sliding bars to strike against
when the grating falls, and to the upper ends
of the bars are secured coiled springs to throw
the grating down with force when released.
With this device in position upon the inside
of a window, a burglar entering, on pushing
against the cord extending across the window,
causes the weighted ball to drop off the inclined arm,
thereby jerking down the arm of the cam-headed
lever and releasing the pin holding up the grating,
which is then thrown down
by the compressed springs.
Should the burglar observe
the cord, and cut it, a similar
result would follow upon his
pressing his foot on the step
just inside the window, the
intruder being in either case
impaled by the sharp points
of the descending grating.
AN IMPROVED CULTIVATOR.

The accompanying illustra-
tion represents an improved
cultivator which has been in-
vented by Mr. Enoch Landes,
of Reserve, Brown County,
Kansas. It is desigpned spe-
cially for cultivating young corn, and is adapted
to be used alone or in connection with a riding
frame. It has an adjustable shield for protecting
the plants, and the cultivator blades are adapted to
break up the ground and clear away the weeds at each
side of the rows, the blades and hoes being adjustable.
The frame block from which the handles extend has
on its inner end a downwardly extending arm, to which
a cultivator blade is adjustably attached, while a rear-
wardly curved arm carries another detachably secured
cultivator blade. Fo the inner face of this blade-car-
rying arm bars are secured which carry two or more
forwardly curved hoes, the vertical adjustment of
which is effected by a rod carried rearward and upward
to a contact with the inclined face of an upper exten-
sion of the blade-carrying arm. From a perpendicular
standard on the inside of the blade-carrying arm a
shield is adjustably secured, adapted to travel upon
the ground longitudinally of the implement between
the rows to be cultivated, the attachment of the shield
being such that it may be [given any vertical inclina-
tion desired. In operation it is designed that-two of
these cultivators shall be employed, one to travel at
each side of the row, the shafts or tongues being united
to a transverse pole, to which the whiffletrees are at-
tached, or directly to the axles of a pair of wheels or
equivalent riding apparatus.

—_— e r——
IMPROVED MILL FOR CRUSHING SUGAR CANE,

The accompanying illustration represents a mill de-
signed to crush sugar cane so thoroughly as to extract
all the juice therefrom, and furnish a
dry bagasse. It has been patented by
Mr. Charles Hughes of Matanzas, Cuba.
The mill is made with five rollers, three
being mounted alongside of each other
in a horizontal plane, while the other
two are placed above and inside the
outer line of the lower rollers, the roll-
ers being all geared together, so that a
rotary motion imparted to one will be
communicated to all. Adjustable turn
plates are supported between' the first
and second and the second and third
lower rollers, and there is one such
plate centrally between the two top
rollers, whereby the cane will be pass-
ed through, so as to be subjected four
times to the pressure of the rollers,
from its entrance at one side to its exit
at the other. Each of the lower roll-
ers has an annular flange to prevent
the cane from leaving the roller side-
wise, while a pan or other suitable re-
ceptacle is placed below to receive the
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LANDES’ CULTIVATOR.

so as to regulate the relative distance between the seve-
ral rollers with great accuracy. The adjustable bear-
ing of the central roller consists of a box resting on a
bottom plate supported on a wedge-shaped plate,
through a groove of which pass set screws to raise or
lower the box as desired, there being also vertically ad-
justable wedge-shaped plates on the sides of each box,

with bolts and nuts to take up sidewise pressure.
———— et G

AN IMPROVED LIFE-SAVING NET.

A net designed to be held beneath the windows of a
burning building, so that the inmates in jumping or
falling upon it will not be injured, is illustrated here-
with, and has been patented by Mr. Malcom Hunter,
of No. 32 Duteh Kill Street, Long Island City, N. Y.
This net is preferably made about ten feet in diameter,
of Russian bolt rope three-quarters of an inch in eir-
cumference, and with a three-sixteenths inch outside
galvanized grasping chain, but has an approximately

A < J

HUNTER’S LIFE-SAVING NET.

solid rope center piece, with ropes radiating therefrom
to form the body proper of the net. Each of the radi-
ating ropes is equal in length to the full diameter of the
net, and they are so intertwined and spliced with short
pieces as to make at the center a compact, closely united
piece, affording great strength, while still designed to
act as a cushion for a body falling thereon. The use
of a grasping chain instead of a heavy rope permits
the net to be folded into a small compass.

<

COLORADO is becoming an oil producing State. Wells
in the valley of the Arkansas, near Pueblo, are yielding
about 1,000 barrels per day.

“—@>
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HUGHES’ CANE MILL.
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Funeral Ceremonies in Paris,

In all countries death and the ceremonies of burial
are sad and repulsive. In France, perhaps, decency is
obsexved as well as in any country, thanks to the ex-
cellent organization of the Compagnie des Pompes
Funebres, which forms, so to speak, the administration
of all the churches in Paris, exercising on their behalf
the monopoly of funeral ceremonies. This company,
whose monopoly is regulated by law, is a vast enter-
prise, possessed of exceptional resources, an immense
number of horses and carriages, a numerous and well
disciplined personnel. Every year it takes charge of
about fifty thousand funerals, about half of which are
those of the poor. Thanks to this enterprise, even the
poorest citizens are buried with some show of decency
and in conformity with strict rules. The administra-
tion of the Pomnpes Funebres is situated in Paris in the
Quaie d’Aubervilliers. It is a big, heavy, white stone
building, built round a vast glass-roofed court yard.
To the right and left of the entrance doors are the
offices of the director and the bookkeeping department.
In the court yards are the store rooms, the stables, the
coach houses, and the harness rooms. Everything is
black, somber, and silent; everything is rigorously
numbered and ticketed, classified, and arranged for
immediate use. The porteurs, or bearers, comwmonly
called croquemorts, have a bigroom furnished with oak
benches, where they assemble every wmorning, four
hundred in number, to await orders—glooiny, serious,
clad in various styles, some with blouses, but most of
them in jackets. Over this room are other rooms with
cupboards running down the middle in double rows.
Each cupboard is numbered and fitted with a lock, the
key of which the correspondingly numbered crrogquemort
keeps. In these cupboards are kept the uniforms of
the bearers, who dress before going out on service and
undress when their service is over, only wearing their
regulation costume while on duty. The masters of
ceremonies have each a private room to dress in.
Their uniform consists of a cocked hat, coat, knee
breeches, silk stockings, buckled shoes, a court sword,
and a wand. This personage is paid by the day, so
much for each funeral. His duty is to arrange the pro-
cession in proper order, to fix the order of the prece-
dence among the mourners, and to start the funeral.

Beneath the vast building of the Pompes Funebres
are cellars dimnly lighted with gas jets and full of rows
and rows of coffins of all sizes and qualities. This cel-
lar contains a stock of fifteen thousand coffins ready
for use, varying in length from six feet two and one-
half inches down to twenty-seven and one-half inches,
which are the regulation maximum and minimumn sizes
of dead French humanity. For persons taller than six
feet two and one-half inches a coffin has to be built on
purpose, and to order. On one side of the cellar are
the lead coffins, and in one corner a stock of square
boxes in which coffins are packed for traveling by rail
or steamer without attracting attention. Near the
door of the cellar are some huge coffins, with a circum-
ference of six to nine feet, destined for the accoimnmo-
dation of very obese corpses. Likewise near the door
are thirty hand-carts of peculiar form, on two wheels,
painted green and lined with black. These carts are
used only when some terrible epidemic is decimating
the population. The price of the coffins, of the inner
lining, and of the covering pall, are all regulated by an
immutable tariff. In 1870, during the siege, the little
hand-carts, painted green and lined with black, had to
serve universally as hearses, for all the horses had been
killed for food.—New York Mail and Express.

—_— -
Friction of Steam Engines,

According to recent experiments of Dr. R. H. Thurs-
ton, the friction of a Sweet straight line engine, cylin-
der 6 inches by 12 inches, rated at 20 horse power,with-
out load and with ordinary slide valve, was 12 per cent
of the rated power. When arranged with a balanced
valve, the friction was 9 per cent of the rated power.

A Lansing high speed automatic engine, with eylin-
der 12 inches by 18 inches, rated at 100 horse power, the
friction without load was found to be 888 percent of
the rated horse power.

A traction engine, locomotive type, with cylinder7
inches by 10 inches, rated at 20 horse power, the fric-
tion without load was found to be 9 52 per cent of the
rated horse power. In a condensing engine with cylin-
der 21 inches by 20 inches, being part of a compound
engine, the low pressure cylinder indicating 71 horse
power, the friction without load was 7 horse power, or
10 per cent of the indicated power.

In conclusion he remarks that it may be fairly con-
ceded, after many years of engineering opinion to the
contrary, that the friction of engines, loaded or not
loaded, is nearly a constant, variable only with the con-
dition of lubrication, and slightly only with great va-
riations in speed. The friction of unbalanced valves
was found to be about one-third of one per cent of the
gross friction, and of the balanced valves about 0°025
of one per cent of gross friction.

And finally that, in the various makes of engines
tested, the maximum cofficient of friction may rise to
R0 per cent of the indicated power, or fall to less than
one per cent in the hest engines.

METHOD OF PRODUCING DESIGNS ON WIRE CLOTH,
BY GEO. M. HOPKINS,

An experiment showing a phase of capillarity is illus-
trated by the annexed engravings. This experiment
was originally intended for illustrating tapestry and
other designs formed of small squares, in colors, upon
the screen ; but it has another practical application,
which is capable of considerable expansion. For pro-
jection, a piece of brass wire cloth, of any desired mesh,
say from 12 to 20 to the inch, is mounted in a metallic
fraimme to adapt it to the slide holder of the lantern, and
the wire cloth is coated lightly with lacquer and allowed
to dry.

The slide thus prepared is placed in the lantern and
focused. The required design may now be traced by
means of a small camel’s hair brush, colored inks or
aqueous golutions of aniline dyes being used. The simall

o fm MY
METHOD OF PRODUCING DESIGNS ON WIRE CLOTH.

squares of the wire cloth are filled with the colored
liquid, and show as colored squares upon the screen.
Different colors may be placed in juxtaposition without
liability to mixing, and a design traced without special
care will appear regnlar, as the rectangular apertures
of the wire cloth control the different parts of the de-
sign.

The colored liquid squares are retained in the meshes
of the wire cloth by capillarity. A damp sponge will
remove the color, so that the experiment may be re-
peated as often as desired. In this experiment the col-
ored squares have the appearance of gems.

These designs may be made permanent by employing
solutions of colored gelatine; but in this case the
squares are so small that they are not very effective
without magnification. Really elegant designs may be
produced in this way for lamp shades, window and fire
screens, sigiis, etc. The mesh of the wire cloth should
be quite coarse, say 10 to the inch. - The wire cloth is
supported a short distance from a design drawn on pa-
per, and the different colors are introduced into the
meshes by means of an ordinary writing pen. The
gelatine solution should not be very thick, and it mmust
be kept warm. Ordinary transparent gelatine may be
colored for this purpose by adding aniline. Colored
lacquers answer admirably for filling the squares. The
beauty of this kind of work and the simplicity of the
method by which it is produced recommend it for
many purposes.

O
>0

AN IMPROVED TOBACCO SMOKING PIPE,

The accompanying illustration represents a pipe de-
signed to prevent the nicotine and other unhealthy
substances from entering the simoker’s system. It has
been patented by Mr. George F. Colquitt, of No. 906
Walker Street, Denison, Texas. The pipe has an oval

shaped barrel sur-
1 rounding the central
T tube, as shown in
Fig. 1, for the storage
of tobacco, the to-
bacco bein g intro-
duced by an outside
door, shown in Fig. ¥
while immediately
beneath this door is
a gate, closed by a
spring bar, by means
of which the tobacco
is admitted to the
combustion chamber
below, having a per-
forated bottom. A
tubeis held centrally
in the barrel, the
pipe stem being held
in this tube, a spiral
groove being cut on
the stem, as shown
in Fig. 3, leading to a central aperture in the
upper part of the stem, opening at the top into the
mouth piece. The tobacco in the barrel is separated
from that in the combustion chamber by the spring
gate, after sufficient has been allowed to pass down,
and fire is communicated through an opening in the
bottom cover. In smoking, the nicotine will be mainly
deposited on the conical end of the plug in the lower
part of the‘central tube, while the smoke travels along
distance around the spiral groove before it reaches the
smoker’s mouth,

COLQUITT’S TOBACCO PIPE.
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The Sacredmess of Seven.

A writer in the Agricultural Implement has been
studying over the mystical number seven, and con-
cludes that it is undoubtedly the sacred number.
There are seven days of creation ; after seven days’ re~
spite the flood camwe ; the years of famine and plenty
were in cycles of seven ; every seventh day was a Sab-
bath, every seventh year is the Sabbath of rest; after
each seven times seven years came the jubilee ; the
feasts of unleavened bread and the tabernacles were
observed seven days ; the golden candlestick had seven
branches ; seven priests with seven trumpets surround-
ed Jericho seven times and seven times the seventh
day ; Jacob obtained his wives by servitudes of seven
years ; Samson kept his nuptials seven days, and on
the seventh day he put a riddle to his wife, and he was
bound with seven green withes and seven locks of his
hair were shaved off ; Nebuchadnezzar was seven years
a beast ; Shadrach and his two companions were cast
into a furnace heated seven times more than it was
wont. In the New Testament nearly everything occurs
by sevens, and at the end of the sacred volume we read
of seven churches, seven candlesticks, seven spirits,
seven trumpets, seven seals, seven stars, seven thun-
ders, seven viuls, seven plagues, seven angels, and a
seven-headed monster.

Ventilating Our Homes.

An old writer says: “ When men lived in houses of
reeds, they had constitutions of oak ; when they live in
houses of oak, they have constitutions of reeds.”

Evidently the truth inculcated is that the better the
air and more bountiful its supply, the healthier is the
inmate of a house, be it palace or cottage. Too often
the very wealth of a house builder militates against
his splendid mansion becoming that ideal home of
comfort that it should be, and the inmate of some
wretched, leaky little hovel, perched on a rocky hill-
side, will have every advantage over such a one as
regards vigor of body and elasticity of spirits.

Science tells us that there is a needed respiration for
the walls of our houses, and that, fortunately for us,
whether conscious of it or not, the materials of which
our modern houses are made admit of the passage of
air in a greater or less degree. Brick, stone, wood, and
mortar, solid as they look to us, are easily pierced by
that volatile fluid which we call air.

"Such is the elasticity of air that, fortunately for us, a
slight force only is needed to put and keep it in motion.
The -difference of 20° Fahrenheit in temperature be-
tweén outdoor air and indoor air will cause the passage
of about eight cubic feet of air each hour through
every square yard of wall surface made of brick. A
plastered wall also admits of the free passage of air,
and actually serves as an efficient filter by arresting
the progress of dust or any of those particles—often
injurious—with which the atmosphere is laden.

Heat is the great motor for ventilation, whether
natural or artificial, and the great problem in winter is
to introduce a sufficient quantity of pure warmed air
to make one’s room comfortable without attendant
draughts that shall imperil the health of their occu-
pants.

Open fireplaces, whether the fuel consumed in them
be wood or coal, are among the very best ventilators
that we have, and yet the question of expense is bring-
ing them more and more into disuse. But there is no
need to be discouraged on that score, because the eyes
of all practical people are being opened to the import-
ance of combining the twin forces of heat and ventila-
tion in such a manner as shall tend, in the future, to
prolong life as well as render it more comfortable and
enjoyab}.—N. Y. Fashion Bazar.

-
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Easy Experiment in Chemistry.

y The Practical Teacher gives the following simple ex-
periment in chemistry, which any child can try :

Cut three leaves of red cabbage into small pieces,
and, after placing them in a basin, pour a pint of boil-
ing water over thein, letting them stand an hour ; then
pour off the liquid into a decanter. It will be of a fine
blue eolor. Then take four wineglasses—into one pnt
six drops of strong vinegar ; into another, six drops of
solution of soda ; into a third, the same quantity of a
strong solution of alum; and let the fourth glass re-
main empty. Fill up the glasses from the decanter,
and the liquid poured into the glass containing the
acid will quickly change to a beautiful red; that
poured with the soda will be a fine green; that poured
in with the alum will turn to a pretty purple ; while
that poured.into the empty glass will remain un-
changed.

Underpinning of Houses.

The walls under houses and barn basements, if they
have been built several years, always need some atten-
tion on the approach of winter. ‘Our climate, so moist
in fall and so cold in winter, makes sad havoc with
walls. Mortar being largely composed of lime readily
absorbs dampness, and freezing when moist disinte-
grates it. A little fresh mortar and a few hours’ work
with the trowel will save the ingress of much cold
every winter.
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THE BALL ELECTRIC LIGHT SYSTEM.

‘When it is shown that a machine performs its work
with two-thirds the power required for driving other
machines of the same class and the same nominal ca-
pacity, and when it i8 demonstrated that the ma-
chine does this without destructive wear or other ill
effects, it becomes an interesting question as to how
the superior results are obtained ; and if the machine
‘be constructed with alinost entire disregard for accepted
principles, the matter becomes still more interesting,
and is naturally referred to experts for explanation; and
when experts who are governed by accepted principles
are obliged to say that ‘it is a good and efficient ma-
chine constructed on bad and inoperative principles,”
we have an anomaly which needs explanation.

This is about the scientific status of the Ball dynamo
electric machine, which weillustrate. Itspractical and
cominercial standing show in a remarkable way that
accepted scientific principles are not always reliable as
the basis of business operations, and that theory is
somnetimes unsupported in practice. The Ball dynamo
was at first called an unipolar machine, which, accord-
ing to the common understanding of the term, isincor-
rect. It was not, however, so named by its inventor ;
but wherever it has appeared in the literature of the
subject, it is known as the Ball unipolar dynamo.

By referring to the engraving, it will beseen that the
field magnet of this dynamo consists of four eylindrical
bars of soft wrought iron, arranged in two pairs con-
nected with yokes or end pieces, which also form the
support of the armature shaft. To these bars are se-
cured curved pole pieees, which partly encircle the
armatures, one pole piece being attached to each pair.
Upon the armature shaft are mounted two Gramine
armatures, one arranged to revolve in proximity to the
upper pole piece, the other being similarly arranged
with reference to the lower pole piece. The pole pieces
are diagonally opposite each other, there being but one
for each armature. It will be noticed that the bars
forming the field nagnets are of unusually small diame-
ter, and that the winding of the field magnet is appar-
ently somewhat out of balance.

The two armatures, which are independent of each
other, are each provided with a commutator. The
positive brush of one commutator is connected with
the outgoing conductor, and the negative brush of the
other commutator is connected with the returncon:
ductor. The remaining brushes of the two commuta-
tors are connected to the terminals of the field circyit.
The armature shaft has a central bearing, and upon
one of its extremities outside of the yoke of the magnet
is arranged a pulley, which is preferably of the same dia-
meter as the armatures. A noticeable feature of this
dynamo is that its armature is driven by a belt which
is comparatively very narrow.

The commutators of this machine are substantially
made of bars of pure copper, with intervening sheets
of mica, the whole being clamped together by heavy
bronze clamps, forming a practically solid cylinder,
with an arm extending from each bar to the periphery
of thearmature, to receive the ends of the conductors,/
forming the armature sections.

The armature ring, which is of the Gramme type, is
supported by adjustable spiders, which permit of great
accuracy in the adjustment of the ring, and also of per-
fect balancing, so that the dynamo runs steadily and
without jarring. The armature rings are constructed
according to a method which yields an armature which
is almost as solid as if it were of homogeneous metal
throughout. The winding is thoroughly soaked with
insulating material, so that all of the covering of the
wire is thoroughly saturated, and the insulation is
baked on by heating the conductor by means of a cur-
rent from a large dynamo. After theinsulation becomes
dry, the ring is provided with a protecting covering of
tape, and is surrounded by bands of steel wire, for re-
taining the conductor of the armature against pressure
due to centrifugal action.

These dynamos are made for both arc and incandes-
cent lighting. There are five sizes, and of each size
there are machines of four different windings, thereby
virtuaily furnishing twenty different machines. The
journal boxes of the armature shaft are made of fine,
hard bronze, which shows no appreciable wear after
years of use.

A complete Ball system includes, besides a dynamo,
an arc lamp of novel construction and an incandescent
lamp. The arc lamp is provided with a rack bar for
holding the positive carbon, which is moved by gravity
under control of a peculiarescapement, the escapement
being let off or retained by an armature acted upon by
series and shuntsolenoids. No dash pots are required
in the construction of this lainp, as there are no sudden
movemnents, except that required to form the arc when
the current is turned on. The light is white and uni-
form, and the lamp and dynamo are so arranged in
relation to each other that a considerable variation of
speed produces no effect.-in the light, and does not
result in wasting the current in the production of heat
in the armature. This feature is of great immportance,
as it permits of placing the dynamo in factories, and
driving it by the power employed for running other

The Ball company claim that with their system it
only requires three-quarters of one horse power for
each full are light of 2,000 nominal candle power, and
that the dynamo requires but two-thirds of the power
used in driving other dynamos. In the Ball dynamo,
if one armature is disabled, the other armature will
maintain nearly three-quarters of the full number
of lights, thus rendering the dynamo equivalent to two
ordinary dynamos.

This enterprising company has recently perfected a
new dynamo and a new systemn for operating small
subdivided arc lights of 800 nominal eandle power
each. These lights are produced on less than one-
third of a horse power each, thus securing great econo-
my, besides producing a light which overcomes the ob-
jections raised against arc lights of larger power, the
light being diffused and the shadows being modified,
so that the illumination, while very strong, partakes
more of the nature of gaslight.

In Fig. 1 of the illustrations is shown the operation
of winding the cores of the armatures. The core being
the foundation of the armature requires careful man-
ipulation, as a space between the convolutions of the
wire would be an element of weakness. After the
winding of the core it is carefully wrapped with tape,
when the conductor is applied in sections. It is ad-
vantageous in the construction of the dynamo to pro-
vide as many sections of the conductor as possible. In
the larger machines of this class there are as many as
360 divisions of the armature and comnmutator.

In Fig. 2 is illustrated the method of arranging the
commutator bars with the mica insulation. Fig. 3
shows the Ball dynamo, which has already been de-
scribed. In Fig. 5 is shown the operation of wrapping
the armatures, connecting the commutator bars with
the conductor, and applying the steel bands. In the
foreground of this picture are shown two finished arina-
tures, oneshowing the commutator end, the other ex-
hibiting the spider upon which the ring is mounted.
In the assembling shop (shown in Fig. 6) all the parts
of the dynamo are brought together and adjusted one
to another, and tested. Fig. 4 shows the lamp depart-
ment, the construction being carried on in the farther
part of the room, the lamps being adjusted and tested
in the part represented in the foreground. In this
view arealso shown several lamps, both plain and or-
namental.

The numerous testimonials which we have examined
are unanimous in according to the Ball system great
economy. They also express satisfaction in regard to
the quality and steadiness of the light. In the list of
Ball electriclight plants which have been established,
we notice many familiar names of large establish-
ments scattered all over the United States and Canada,
which are using these dynamos and lamps. In many
cases the plant has been increased, thus showing due
appreciation of the system.

/ Saccharine Prohibited in France.

The following is an abstract, of the preamble of the
bill now before the French chamber prohibiting the
importation of saccharine into France: ‘ The atten-
tion of the administration has been directed to a new
coal tar product known assaccharine. Thissubstance,
which differs essentially in its elementary composition
from vegetal sugars, possesses much greatersweetening
power, a quality that was sure to lead to its being used
as a substitute for sugar in many cases. We learned
from our consular agencies abroad that factories were
being established in certain countries for the purpose
of bringing saccharine into competition with beet and
cane sugar, not only in France, but also in other
neighboring markets. The high costof that substance
seemed to constitute an insuperable obstacle to its gen-
eral adoption, but lately the situation has changed.
It can now be more cheaply produced, and already it
is extensively used, mixed with glucose, in the prepara-
tion of jams, sirups, and liqueurs. It has, therefore,
become an urgent necessity to provide a remedy for
the evil, in the interests of the customs receipts and
that of the health of the consumer; for it has been
shown by the report of Drs. Brouardel, Pouchet, and
Ogier, in the name of the consulting committee of
hygiene, that saccharine, and the various preparations
derived from it, are noxious to health, and ought to be
prohibited. Wherefore the government has deemed it
expedient to prohibit the importation of saccharine
and saccharined substances.”

_—_ - —
Cement for Belts.

Wade's Fiber and Fabric Taade the above inquiry,
and has published a nuinber of replies. The following
is as good an answer as we have noticed : I will tell. he
says, what I use, but do not say it is the best, but gives
good satisfaction in my case. When I put on a new
belt I generally sew it with lacing, and run it for a few
days to get the stretch out. Then some Safurday after-
noon, when the machinery is stopped, I cut my belt
and skive down so as to have about six inches lap of
the same thickness, then. I put on a thin coat of Le
Page’s prepared carriage glue, and put in two lacings
lengthways, press with heavy weights, and let stand

machinery.

till Monday.
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Peruvian Railways.

At a recent meeting of the Civil and Mechanical En-
gineers’ Society, at the Westwinster Palace Hotel, a
paper was read on the * Oroya Railway, Peru,” by Mr.
W. Alfred Eckersley. The author, in commencing,
chiefly alluded to recent Peruvian history, and the way
in which during unnatural inflation money was bor-
rowed in the most reckless manner for railways and
other public works, which were only half executed when
such a series of national reverses and disasters ensued
as to alinost paralyze the cofumerce and trade of the
country. The natural resources of Peru, however, are
so great that the author expressed the greatest confi-
dence in the future prosperity of that country.

Proceeding to describe the railway, he stated that
the line was now open to Chicla, a distance of 87 wmiles
from Callao, but until completed to Oroya, a further
distance of 50 miles, the object of the line and develop-
ment of the rich mineral and productive districts of
the interior would not be accomplished. The present
terminus is over 12,000 ft. above sea level, and is gained
by an uninterrupted series of ascending gradients, the
steepest being 1in 25. The sharpest curve allowed is
6 chains radius, but in several places single and double
back shunts have been found necessary. The River
Rimac and numerous gorges are crossed by viaduects of
the Auerican pin truss description, the spans varying
from 91 ft. to 205 ft., and resting upon lofty, spidery-
looking iron piers, sometimes over 250 ft. high, and the
author seemed much impressed with the suitability of
this deseription of iron work for such work, and con-
sidered it far superior to riveted structures. In making
the surveys for the line, and alsoin constructing the
viaduets, men and materials were slung along ropes
across the lofty chasins, and much courage and energy
must have been displayed, one of the largest of these
grand examples of engineering skill having been erect-
ed in fourmonths. The author tested the viaducts with
heavy rolling and stationary loads, and found them to
be very satisfactory, the deflection at center being gen-
erally less than 1 in 2,000, and the recovery perfect.

e
Insurance Restrictions on O0il Fuel,

The Hartford Insurance Company has laid down the
following strict rules in regard to the use of crude pe-
troleum as a fuel :

1. No storage of crude petroleum for fuel shall be
allowed in any position where, in case of accident, it
can flow toward the insured premises, or within less
than 50 ft. if wholly under ground, or 100 ft. if wholly
or in part above ground. This excludes all storage in
boiler rooms, or adjacent to premises, or feeding from
oil cars.

2. Delivering of oil to furnaces must be by suction or
other process, whether by pump, vacuum, or any other
appliance that will accomplish the end sought, the sup-
ply to be lower than the furnace, so that, when not be-
ing used, the flow shall be away from, and not toward,
the premises. This prohibits the feeding of oil by
gravity pressure or by other means from a storage sup-
ply higher than the premises.

Where the foregoing conditions are fully complied
with, and storage tank, if wholly under ground, is 100
ft. or more from risk, or if wholly or in part above
ground is 200 ft. and upward distant, permission to use
oil for fuel will be granted without extracharge. If
storage tanks are located less than 100 ft. and not less
than 50 ft. of risk, wholly under ground, or from 100 ft.
to 200 ft. if wholly or in part above ground, the extra
charge will not be less than twenty-five cents.

— . ———
To Precipitate Gold.

The gold from galvanic baths is easiest precipitated
with the galvanic current upon a smooth copper plate.
The gold which does not precipitate as a powder isthen
scraped off and purified, as well as that which precipi-
tated as powder. Impure gold, which chiefly consists
of gold, however, is dissolved in the indicated propor-
tions in the agqua regia ; it is then evaporated to one-
half, diluted with water, filtered, and washed out with
large quantities of water. This washing is continued
until the escaping fluid isclear water, and no longer
colored by sulphate of iron. Meanwhile a solution of
handsome crystallized sulphate of iron has been pre-
pared as follows : To 10 grammes (6 dwts. 10-32 grains)
sulphate of iron, 100 grammes (3 oz. 4 dwts. 7'2 grains)
water add 10 gramnmes muriatic acid. For precipitat-
ing the gold suffices the-414-fold quantity of erystallized
green copperas of the impure gold used. In order to
precipitate the gold, pour its solution into the copperas
solution. The gold will very quickly fall down in this
diluted fluid. Decant the clear liquid, and first wash
with water acidulated with muriatic acid, afterward
simply pure water. Collect the gold in a porcelain
dish, drain off the wash water as closely as possible,
and let it dry in a moderately warm place.—National
Jewellers' Journal.

O
o

BE very particular about disinfecting the'kitéhen_
sink. Washing soda, two tablespoonfuls to a gallon
of boiling water, makes an excellent wash to pour
hot into the sink at night after you have finished
ueing it.
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AN IMPROVEi) SEWER VE'NTILATOB.
The illustration herewith represents a construction

combining a tubular lamp post, pillar, or standard
with a disinfecting chamber, the latter having connec-
tion with a sewer pipe, whereby the gases will be thor-
oughly disinfected and carried off, or passed through a
lamp or gas flame and consumed. This invention has
been patented by Mr. Thomas P. Worthington, of
Southshore, Blackpool, Lancaster County, England.
Beneath the level of the pavement is placed a box with
detachable lid, the box being connected by a pipe from

k
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one end with the hollew lamp post, while a connection
from a sewer pipe enters the bottomn of the box at its
other end. Within the box is a horizontal perforated
partition, above which is held a series of perforated
grates having inclined ledges, forming pans to hold
either liquid or solid disinfectants in such position that
the sewer air passing through the box will come in con-
tact therewith. In the center of the lamp top or cap
is a conductor, consisting of a downwardly projecting
tube with mouth immediately over the flame orifice,
adapted to burn the air and gas in passing, while over
the top of the lamp isa series of deflecting plates,
the center plates having a central aperture aligning
with the conductor. The bottom of the lamp is prefer-
ably closed, except at a point immediately above the
post and at one side of the center. For further infor-
mation relative to this invention, address Mr. Thos.

Poole, No. 210 Jennie Street, Trenton, N. J.
—_—  ——er—

THE AMERICAN PATENT POP SAFETY VALVE,

This well known valve is manufactured by the Ameri-
can Steam Gauge Company, of Boston, Mass., and has
for years been recognized as one of the best devices
of its kind on the market. It
possesses so:ne peculiar features,
which are shown in the accom-
panying illustrations, and is
the only double-headed safety
valve provided with a second or
movable head on the top of the
valve proper, as shown in Fig.
1, in which G represents an ad-
justable automatic head on top
of valve; H, the valve; J, in-
clined holes in automatic head ;
S, spring to return head to its
position after valve has stopped
blowing ; P, cavity for the accu-

|into the corresponding holes in the second or mova-

ble head, which will be forced around in such a manner
that the holes of the two heads will be directly in line
with each other.

Among other advantages possessed by this valve, it
may be claimed to be entirely automatic. It will
always blow off at the point of pressure at which it is
set, and close with very little reduction of pressure. Its
construction and principle of action are such that it
will notstick onitsseat. Thespiral action of the steam,
after passing through the inclined holes, causes the
valve to rotate in its casing, which keeps the casing
always clean about the edges of the valve, and also,
by the rotary motion, the valve never seats twice in the
same place.

Rufus Cook’s Good Advice.

Rufus Cook, a civil and sanitary engineer, has ad-:

dressed an open letter to the city council of Minne-
apolis, in which he makes some pertinent and valuable
suggestions on the subject of city sanitation. He
states that with the growth of cities thereis a constant
tendency to the accumulation of unsanitary conditions.
Sanitary work consists in the application of prevent-
ive measures rather than curative, the latter being
the province of the physician. To insure this sanitary
work being fully carried out, ample funds should be
appropriated to the health department. People need
to be taught that what they eat, drink, and breathe
has an important relation to their health and hap-
piness, and to maintain human existence in its highest
state requires pure air, pure water, and pure food, and
these supplemented by a pure soil. As purity of air is
first in importance, the best system of heating and
ventilation should be applied to all public and private
buildings. A good plumbing law is one of the most ef-
fective steps in sanitary progress that the city can pos-
sibly have. Mr. Cook quotes from the New Jersey
Board of Health: ‘“Most of our cities are still far
behind in the details of approved sanitary administra-
tion, and in those financial provisions, therefore, which
are necessary for the health of the people. In the
work of sanitary inspection and advice, and in the
general oversight of the health of the people, we find a
field of operation which might be largely extended to
the great advantage of our citizens.”—The Sanitary
News.

D~ & G
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A Horse Killed by Electricity.

By the wind and snow of January 20, many wires in
this city were disturbed and torn from the poles. On
the morning after the storm a milkman drove his
horse up to a trough at West and Leroy Streets, to
water the animal. He paid no attention to some dan-
gling telegraph wires, which, as the animal approached
the trough and lowered its head to drink, came in con-
tact with it, and became entangled about its legs. The
wires were in communication with an electric light
lead. The horse was thrown to the ground and at
once died from the electric shock. This occurrence
emphasizes the danger to life from the overhead elec-
tric lines, and indicates the importance of placing them
under the surface. A horse was used in the recent ex-
periments at Edison’s laboratory to show how the elec-
tric current could be applied to the infliction of the
death penalty for capital offenses. In this latter in-

stance the danger of overhead wires and their power to
inflict accidental death were shown by the same illus-
tration.

mulation of steam to feed holes
through valve and head. There
are two series of holes drilled
around the outer edge of the
heads for the purpose of reduc-
ing the amount of increased
area ; the first of the series being
around the head of the valve
proper, and drilled at an angle
of ninety degrees with the seat
of the same, and the second
series being around the second
or movable head, and drilled at
an angle of fifty-five degrees with
the holes in the head of the
valve proper. When the valve
lifts from the seat to blow, the
steamn passes through the holes
in the head of the valve proper

© 1889 SCIENTIFIC AMERICAN, INC

AMERICAN PATENT. POP SAFETY VALVE,

AN INDICATOR ATTACHMENT FOR PASSENGER
ELEVATORS.

A simply constructed device whereby the approach
of an elevator from below or above will be shown, and
whether the car isgoingup or down, isillustrated here-
with, and has been patented by Mr. Oliver C. Hay-
ward. The several indicators are pivoted within the
elevator shaft, or a casing auxiliary thereto, at a suit-
able distance above the flooring of each story, and con-
sist of a double series of angle indicating blocks. one
series having a friction roller uponitsinner end adapted
to engage the car, and a lever connecting the two
series, while the outer member of each series has pro-
duced thereon the words “ down” and ‘“up.” The ele-
vator car has a strip secured to its front or side adapted

HAYWARD’S INDICATOR FOR PASSENGER ELEVATORS.

to engage the levers and blocks, in such way that, as
soon as the elevator leaves a floor, ascending, the indi-
cator “up,” on the floor above, shows that the eleva-
tor is going up, and remains in this position until the
elevator starts for the floor next above. This enables
one in the passage or hallway to see when an elevator
is there, and which way it is to go, while on the down-
ward trip the indicator “down” operates in like
manner. This device has already been adopted and
may be seen in operation at the New York Produce
Exchange. For further information relative thereto

address Mr. O. C. Hayward, P. O. Box No. 3699, New
York City.

ol
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American Railways in Chili.

Speaking of the construction of railways in Chili out
of revenue resources, the London Statist remarks that :
‘“There appears to have been some misconception
among English contractors for railway work, who have
imagined that any work done would be paid for in
Chilian bonds, which under the state of tension be-
tween the Stock Exchange committee and the Chilian
government would preclude the probability of the
bonds receiving an official quotation. Be this as it
may, we regret to notice from Chilian advices that
orders for railway material have been given to Ameri-
: can firms, so that really the agi-
tation in Stock Exchange quar-
ters against Chili has been detri-
mental to English interests. The
contracts for the building of
Chilian railroads have been
signed between the representa-
tive of the American company,
Mr. Lord, and the Chilian gov-
ernment, and the contracts have
‘:““"11 j ; received the official sanction of
'T\H\uﬁu ", both houses of Congress. The

| / amount to be expended is about
four millions sterling. This ex-
tension of American enterprise
may mean the virtual extinction
of English railroad construction
in Chili in the future. To the
present the rolling stock and the
rails for the Chilian railway sys-
tem have been chiefly supplied
from England. Once the Ameri-
cans get thewmselves firmly plant-
ed, good-by to any more orders
for this country.”

|

THE Kistna, in the Madras
presidency, is crossed by a cable
swung between supports 5,070 ft.
apart, and one has just been put
in China 4,648 ft. in span. The
whole weight of the suspended
portions is only 614 tons, and the
breaking resistance 70 tons.
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THE GREAT ROLLING MILL OF THE ST. JACQUES
‘WORKS.

The preparation of metal melted in great masses in
the Bessemer converter or Siemens furnace was the
starting point of a complete transformation in the
ancient metallurgy of iron. Such transformation has
had its consequences in every branch of human ac-
tivity, and to such an extent that in many respects it
justifies the denomination of the new age, or the age of
iron as compared with the age of steel, which is often
applied at the present epoch to distinguish it from past
epochs. We shall not examine here the numer-

gots ; the external surface alone is drawn out, the
heat of the mass not being reached, and the metal
being badly forged in the center. When a semi-liquid
is abruptly acted upon, the molecules, as correctly re-
marked by the Messrs. Casolanga, flow rather than
draw closer upon concentrating. To this, add the
internal tensions that often develop in the mass of the
ingot under the abrupt impact of the hammer, and
that may sometimes cause the apparently spontaneous
breakage of the piece. As may be seen, there are here
important considerations that well show how metallur-

able of rolling fagots 4 feet in thickness, and, after cer-
tain modifications now making are finished, they will
be capable of rolling fagots 5 feet in thickness. The
cheeksin which theyare mounted are 14 feet apart and
are 15 feet in height. They jare fixed upon one bed
plate in comumon and are firmly cross-braced.

The lower cylinder, which rises scarcely above the
level of the floor, is stationary, the upper one alone be-
ing movable, and being mounted in collars that are
capable of sliding vertically in the frame guides. Tliix
cylinder and its collars are balanced by counterpieccs
arranged under the bed plate, and the prepou-

ous modifications that the use of this new metal
has introduced into the industries of every
nature; but, in dealing exclusively with the
questiou of the elaboration of large masses, we
shall recall the fact that the power of tools has
had to be continually increased to keep pace
with the dimensions of the ingots upon which
they operate, and the 110,000 Ib. pieces that the
metallurgy of steel is now capable of producing
evidently require other apparatus than the simn-

ple tilt hammers which sufficed for the spongy
blooms of a thousand pounds that were form-
erly obtained upon the bottom of the puddling
furnace.

The steam hammer, invented about 1841 by
Boudon and Nasmyth, was, as mnay be seen, the
principal cause of the wonderful extension that
metallurgy has taken since that epoch. It was
for a long time justly considered as the emnblem
of the work of elaboration of iron, the appa-
ratus par ewxcellence, the characteristic and
pride of large forges; and, in fact, the specta-
cle that.it offers in forges, in the center of the
vast halls that have had to be heightened to

derant action of which tends continually to
raise the upper cylinder, this movement, more-
over, being regulated by the action of pressure
screws that traverse the frame.

The upper cylinder is capable of receiving
an inclined position with respect to the lower
one, so as to permit of the rolling of plates of
decreasing thickness, of trapezoidal form, like

"those now used for the girdles of armor-clad
ships. In order to obtain this oblique motion
without forcing the collars in their guides, the
latter are provided internally with spherical
bearings that receive the journals of the cylin-
ders, and thus allow them every liberty to
oscillate.

The pressure serews that serve to control the
position of the movable cylinder carry at the
upper extremity a cylindrical piece upon which
is mounted a helicoidal wheel actuated by an
endless screw which thus causes its rotary
motion. These screws are themselves actu-
ated by a steam engine with two oscillating
cylinders, arranged upon a platform as shown
in the figure. A special gearing arrangement

receive it, never lacks a certain grandeur. It
is really the center of all the activity that
directs it, and it alone animates the halls which
it fills with its strange sonorousness, and whose
floor it shakes while it is kneading the bloom of iron
with its powerful hands.

We do not desire to put a slight upon the glorious
role and the important part that the steam hammer
has taken in the progress of French metallurgy, but let
it.be permitted us to recall that, in the opinion of num-
erous experienced metallurgists, this machine, whose
action is necessarily simple, is not always the one best
adapted to the elaboration of great masses, and that in
certain cases it may be preferable to have recourse to
-apparatus whose action is more continuous and effect-
ive, such as the rolling mill, and especially the forge
press. It is because the steam hammer, which is par-
ticularly well adapted for blooms of puddled iron,
which it is capable of freeing from their scoriz, can no
longer act the same upon ingots of cast steel which do
not possess_the same impurities. Its action, which is
always abrupt, is necessarily superficial with large in-

Fig. L—ELEVATION AND PLAN OF THE ST. JACQUES ROLLING

MILL.

gists come to-day to prefer tools whose silent action,
exerted eontinuously, appears of a nature to penetrate
more intimately the piece to be worked, and, in a word,
to exert itself in the heart of the piece.

Considered from this standpoint, the forge press may
be regarded as the machine of the future, and, along-
side of this, the rolling mill, which through the velocity
and diameter of its cylinders is allied to the two rival
apparatus, and which is assuming a greater and greater
importance in the elaboration of those large masses of
steel whose complete homogeneousness it is desired to
secure.

In Figs. 1 and 2, we represent one of the most power-
ful if not the most powerful of plate rolling mills, that
of the St. Jacques works, belonging to the Company of
Forges of Chatillon-Coinmentry. The cylinders are
328 feet in diameter at the table and 19 feet in length,
with a total weight of 55,000 1b."each. Thev are cap-

T

permits of acting upon both screws together
or separately, so as to displace the two collars
respectively in their guides to the necessary
extent to incline or right the movable cylinder
on the horizon. A special pendular system, arranged
upon a traverse connecting the extremity of the two
pressure screws, at once indicates the corresponding
inclination of the cylinder.

In front of the train are arranged vertical cylinders
which may be brought together or. separated at will
by the action of horizountal screws, according to the
width of the piece to be rolled. They are designed to
pressupon the ingot in the direction of its width, so
as to prevent the exaggerated sliding of the superficial
parts and the hollowing of the edges, and to maintain
a more uniform pressure throughout the entire mass.
These vertical rollers are 18 inches in diameter and 414
feet in length. Their rotary motion is obtained by
means of bevel wheels keyed upon their lower journal,
and which are themselves actuated by a train of gear
wheels mounted upon the axis of the lower cylinder.

The larger horizontal cylinders receive their motion

o
A

Fig. 2.—-THE GREAT ROLLING MILL OF THE ST. JACQUES WORKS.
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from the engine through the intermedium of a special
rack arrangement. This latter comprises two cast iron
uprights, between which arearranged the pinions serv-
ing to connect the axis of the movable cylinder with
that of the lower fixed one. The pinions, moreover,
are attached to the corresponding cylinders by
lengthening pieces. As the distance apart of the two
cylipders varies at every step, the lengthening pieces of
the movable cylinder necessarily take an inclined po-
sition, which has the evident inconvenience of an
irregular rotary velocity, causing sliding and shocks
capable of producing breakages in the rolling. This
inconvenience is overcome, to some extent, by chang-
ing the pinions when the inclination of the lengthening
pieces becomes too great, and this makes it necessary
to have two sets of pinions corresponding to the prin-
cipal thicknesses that are had in view ; but the patented
arrangement now being introduced at the works is the
only one that furnishes a perfect solution of this diffi-
culty. The pinion of the movable cylinder is always
controlled by that of the fixed one, but through the in-
termedium of two interposed pinions, one of which has
a fixed axis and the other moves like a satellite around
the first. The upper pinion, always controlled by the
latter, is capable of moving freely in a vertical direction
to an extent regulatable at will by means of an endless
screw, and it always remains thus in the axis of the
movable eylinder, whose connecting piece hasno longer
need of any inclination on the horizon. Under such
conditions, the dimensions of the frame pieces will
permit of varying the distance apart of the cylinders
between limits that have never hitherto been attained,
say from 14 an inch to 614 feet.

The St. Jacques apparatus is reversible ; that is %o
say, it rolls alternately in each direction, this being
rendered necessary in order that the huge pieces that
pass between the cylinders may not have to be carried
back unnecessarily to the same side. The reversing
gear is interposed between the pinion arrangewment and
the motor. It consists of two cages, one with one pin-
ion and the other withthree pinions of equal diameter.
These are put alternately in play, according as it is de-
sired to cause a rotation of the cylinders in one direc-
tion or the other. The pinions arethrown into and out
of gear by means of clutches controlled by the rod of
the pistons of a hydraulic cylinder, which isitself actu-
ated by a pedal placed within reach of the workman.

On each side of the train are arranged tables at right
angles with the axes of the cylinders. These carry two
rows of rollers, upon which rest the pieces to be rolled.
Between these are arranged two iron slides to which a
to and fro motion can be communicated by means of a
hydraulic cylinder placed under the floor of the works.
The motion of the slide is obtained at will by a boy
acting upon a lever that causes a hydraulic pressure in
the cylinder. The plate is carried along in the motion
by hooks that the workman engages to this effect in
one of the holes of the row with which the slide is pro-
vided throughout its length.

It will be seen from this that the backward and for-
ward motion is, as it were, effected mechanically.
Five men and two boys, in fact, suffice to effect the
rolling of ingots whose weight may exceed 110,000 lb.,
and it is certainly a most curious spectacle to see such
heavy incandescent masses as this obeying an irresist-
ible impulse to pass and repass docilely between the
cylinders that crush them, and to see these cylinders
stop rotating after the passage of the plate, in order to
resume their operation at once in the opposite direction.

Fig. 2 shows the passage of a trapezoidal plate
through the mill. The various workmen are at their
posts, and to the right is seen the foreman examining
the plate with a pyrometric telescope. This most re-
markable instrument, the invention of two engineers
of the St. Jacques works, permits of accurately deter-
mining the temperature of a mass or of a furnace
heated red hot, and is destined to render -the greatest
services in every industry in which there is need of
regulating the high tewmperatures employed.—La
Nature.

‘The Unsanitary Conditien of Country Homes.

Dr. Lucy M. Hall, who recently lectured before the
Academy of Anthropology, in Cooper Union, New
York, on ** Sanitation in the Country,” told some plain
and wholesome truths on the subject. She has, it ap-
pears, given this matter close attention, has examined
over 150 country houses, both East and West,
and gave the audience her opinion—that the average
farm house is not the healthful place that it is sup-
posed to be by the people who pour out of the crowded
cities in the summer time. On the contrary, she has
found that disease and death lurked within many a
vineclad and moss-covered cottage, because simple hy-
gienic laws were violated. Sowe of the evils she referred
to were improper drainage, uncemented cellars, failure
to ventilate sleeping apartments, exclusion of light, too
much shade about the house, and the improper disposal
of kitchen refuse. The prospect is not an encouraging
one for ‘*summer birds of passage,” noris it at all com-
forting to think that the seeds of disease implanted
during the sulnmer fructify in the winter after their
return horne.

The Advances in Electricity in 1888.

‘When we contrast the present state of electric science
and industry with their condition a year ago, we are
struck with the remarkable advances that have been
made, especially in the latter. The most important
experiments bearing on the theory of electricity have
been those of Hertz on the propagation of electrical
disturbances, with investigations by various workers
on the effect of light on various electrical pheno-
mena. Hertz has obtained electric oscillations of a
very short period—several hundred millions in a
second—and he has shown that electro-magnet waves
caused by them are propagated in the surrounding
space, and are reflected and interfere with one another
as do waves of light. To those who have not believed
the electro-magnetic theory of light, these experiments
will be of great importance. For those who have be-
lieved the theory, they will add corroborative and
strengthening evidence. Our general views of the elec-
tric current have been gradually changing, and the
idea of the energy of the current being transmitted
through the surrounding dielectrie, and entering the
wire at every point, is changing our methods of treat-
ing problems of current propagation and our coucep-
tions as to the mechanical reality that underlies the
phenomenon. A number of experiments on the dis-
charge of condensers have been made, notably by Pro-
fessor Lodge, with a view of developing a theory of
lightning and of providing the best means of guard-
ing against lightning strokes. There grewout of Pro-
fessor Lodge’s experiments a warm discussion before
the British Association, on lightning conductors, in
which there was shown a wide difference of opinion be-
tween “theoretical” and * practical” men as to the
best means of protection against lightning, and the in-
terest aroused promises to be the means of adding
largely to our knowledge on the subject. The develop-
ment of the alternating system of electric lighting has
stimulated investigations in that direction, and a num-
ber of experiments on self and mutual induction, on
induction coils, etc., have been made.

In the application of electricity the advance has been
much more striking, especially in this country. In
lighting, the increase in the number of lights has been
steady and rapid ; and, although no radical improve-
ments nor fundamental discoveries have been made,
yet the efficiency of all of the lighting systems has been
increased, and the expense reduced. In arc lighting
there have been only changes in detail of the import-
ant systems; but the number of new stations being
equipped, and that have started in the last year, greatly
exceeds the showing made in1887. Incandescent light-
ing has progressed still more rapidly. The Edison
company has erected central stations of large capacity
—up to a maximum of 50,000 lamps—in New York,
Philadelphia, Chicago, and other cities, besides adding
tothe already long list of small stations. They have in-
creased the efficiency of their incandescent lamps, and
have perfected their dynamos. The returnsof stations
using this system have been for the year most satisfac-
tory, and it is stated in some of the technical papers
that a large amount of capital--no less than ten million
dollars-—has been subscribed abroad for the extension
of the system.

The number of electric motors that have been sup-
plied from central stations has also largely increased.
The Westinghouse Company has continued to dis-
tribute electricity by the alternating systemn, and has
rivaled the increase of the older Edison company. The
advantages of their system for distributing to scattered
points, and even in cities where overhead wires are
allowed, and where the lights are not concentrated in
a particular neighborhood—the lighting of stores, halls,
theaters, etc.—are apparent. The efficiency of their
converters and lamps has been increased, and experi-
ments are being carried on with a view to perfecting
some motor that can be used on alternating circuits.
Other companies are doing a great deal of business in
a quiet way in putting in private installations for fac-
tories, offices, etc. There has been much rivalry in
electric lighting, and three of the most important com-
panies—the Edison, the Westinghouse, and the Thom-
son-Houston—are at swords’ points, and muech of the
current technical literature consists of discussions as to
the merits and dewmerits of the various systems.

But it is in the extension of power distribution by
means of electricity that the year has been most me-
morable. TLarge numbers of eleetric notors have been
installed for supplying powers from one-tenth to forty
or fifty horse power, and these are fed from the local
lighting companies, and have displaced small steam and
gas engines. - The uses to which they have been ap-
plied are innumerable, and they are increasing in favor
as their economy and efficiency become more apparent.
More ambitious installations have been carried out in
the Western mining districts, the mnost noteworthy be-
ing the power plants at Aspen, Col., and on the Feather
River in California, where the Sprague Company has
transmitted power (in the last case a distance of nine
miles), and at Virginia City, where the Brush Company
has just effected an installation.

Electric street railways have more than kept pace
with stationary motor work.. The- first large road
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equipped was the Richmond road of the Sprague com-
pany, the largest and most difficult installation that
had ever been attempted. After numerous disappoint-
ments, and after overcoming difficulties that would
have disheartened any less energetic and efficient com-
pany, the road was successfully opened in March, and
has been running without interruption ever since.
There is little doubt that to the success of this tramway
is due the boom in electric motor cars, that has given
the Sprague and other companies a business even
greater than their large capacity. The Sprague com-
pany has finished or is equipping thirty street railways,
the Thomson-Houston company as many more, while
the Daft company has under wayor finished a dozen or
fifteen. All of these roads have overhead wires to con-
vey the current from the dynamosto the motors. Itis
probable that the ultimate system of street car traction
will be by storage batteries on the car, supplying cur-
rent to motors beneath them, geared to the axles.
During the year there has been little progress in this
system of traction. One or two cars are being run in
New York, in Philadelphia, and in some of the Western
cities. The progress has hardly, however, been satis-
factory. The present type of storage cell is heavy and
inefficient, and rapidly deteriorates ; and the year has
not seen the introduction, either here or abroad, of any
new type of battery nor any marked improvement in
the old. For exceptionally favorable roads, where
there are very light grades, storage battery cars will
cost about the same as horses, or perhaps a little less;
but there are few such in the States.

No important inventionsin industrial electricity have
been developed during the year, although several very
promising ones have been patented and are being im-
proved and tested. The Tesla motor for alternating
currents is being developed by the Westinghouse cowm-
pany ; several plans for continuous current conversion
are being experimented on ; new types of storage bat-
tery have been described, and will possibly prove suc-
cessful.

Nothing important has been done in the telephone
line. In telegraphy, Professor Gray has developed a
writing telegraph, which will possibly do what is
claimed for it, but which seems very complicated.

There has been much patent litigation, and import-
ant decisions have been rendered here and abroad. In
an English suit, Edison’s fundamental patent on car-
bon filaments for incandescent lamps was badly dam-
aged, although the decision has been appealed from, and
it isagain being tried. The patents of the Westinghouse
company for the alternating system have been decided
against, both in England and this country. The Su-
preme Court has decided that the government has
the right to bring suit against the Bell Telephone Coin-
pany to annul Bell’s patent, but this decision is of-in-
terest only as establishing the general right of the gov-
ernment to bring such a suit. A number of important
suits are pending on patents for storage batteries, in-
candescent lamps, systems of distribution, ete.; and
after the holidays a case before the Supreme Court will
decide whether Edison’s fundamental patents on elec-
tric lighting have expired with the limit of the foreign
patents.

On the whole, the year has been one of solid ad vance
and improvement, but with no startling development
nor revolutionary discovery.—Science.

Testing 'l‘elegl;aph Poles,

A young man with a gimlet two feet long stopped in
front of a telegraph pole in an uptown street the other
day and began to bore into it. Another young man, a
reporter on the New York Sun, stopped also and asked
the first what he was about. ‘I am going to find out
how long this stick will stand up,” he said, twisting the
handle rapidly. ‘‘Iam employed by the company that
owns the pole, and it is my business to go about the
streets making inspections like this. Every pole is
numbered, and when I make my report the company
takes action according to the condition of the wood.
This is the only way we can tell how strong a pole is,
for decay begins beneath the surface and works toward
the center. It showson the outside last. So you can’t
tell from the looks whether a pole may not come down
in the first high wind, or light one, either, for that mat-
ter. Thisone,” and he withdrew his gimlet and looked
at the fine shavings clinging to it, * will last at least a
year without danger. There is one on the Bowery,
near Fourth Street, that looks perfectly sound, much
better than this one, in fact, and yet it is decayed
almost from surface to surface, and is liable to fall any
day.” The young man did not know when the com-
pany would replace the dangerous pole, and, after
making a memorandum in a book, he proceeded up the
street to probe the next stick.

A REPORT from Elba states that the whole of the
island is infected by phylloxera. InToscanathe efforts
to check the plague have as yet proved unsuccessful.
The insect has also made its appearance at Parmi, in
Calabria, at Novara, and at Cervoin Liguria. Reports
from the neighborhood of San Remo and from Lom-
bardy state that the infected areas are constantly in-
creasing.

>
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AN IMPROVED BICYCLE.
The accompanying illustration represents a bicycle
having internal gear by means of which, from the pres-
sure of the feet on the pedals, greatly increased speed
is obtained over that to be had with an ordinary ecrank
wheel of the same diameter. It has been patented by
Messrs. Wilber W. and Horace Spencer, of Piqua,
Ohio. The fork of the bicycle, which is secured to
the spindle of the wheel, has rigidly fixed thereon a
casting, in the center of which is the bearing of an
internal gear crown wheel meshing with a
spur wheel fixed to the spindle of the bicy-
cle wheel, the crank being connected to
the spindle of the crown wheel. The cast-
ing can be readily attached or removed, and
its connecting parts greatly strengthen the
portions of the vehicle where the greatest
strain comes, while a removable cap or cover
serves/ to protect. the operating parts.

HESLEY HEAL, THE CENTENARIAN,

From time to time we have published
accounts of wonderful cases of longevity,
and the subject of this sketch deserves a
high place in our gallery of centenarians.
Chesley Heal was born at Westport, Me., on
November 16, 1778, and died at Searsmont,
Me., October 6, 1888, nearly completing
the alinost, unprecedented term of 110 years.
Of his father’s family not much is known.
His mother came from England at the age
of 14 years, and he had three brothers and
one sister. He was married twice, and had
four sons and one daughter by his first wife,
none by his second. His son Isaac died dur-
ing the rebellion, another died at home, another was
lost on a whaling voyage, and the remaining son is
still living. There are fourteen grandchildren and
fourteen great-grandchildren, all living. The early
part of Heal's career was a very active one. He was
a soldier in the war of 1812, and served in the
division stationed along the coast of Maine at Lin-
colnville, Northport, and Belfast. He was at Bel-
fast when the British forces, under Major-General
Gasselin, crossed the Penobscot Bay from Castine
and captured the town. The English force consist-
ed of 700 picked men, of almost equal height, who
had served under Wellington. The small Anerican
regiment was unable to cope with this force, and no
opposition was offered to the landing of the troops.
Owing to this fact, the British commander gave orders
that the people should not be molested, and that all
provisions should be paid for, which was accordingly
done.

In 1823, Heal purchased a farm of several hundred
acres, at Searsmont, near Belfast. He deterined upon
clearing and developing this land, and turned all his
energies to that end. He took great in-
terest in raising cattle, and his farm was
usually in a good state of cultivation.
He was very frugal, very industrious,
almost parsimonious in his style of living,
and as he was considered a successful
farmer, it was anticipated that during
so long a life his acecuimnulations would be
considerable, but at his decease very little
was discovered, and what has become of
his wealth nobody knows. Some suspect
that he buried his money, and as he
never confided it to any one, his secret
died with him.

He took quite an active interest in poli-
tics, and was a staunch Democrat, having
voted at every election from 1800 to 1880.
His first vote was cast for Thomas Jeffer-
son. Possibly his absolutely quiet life
had something to do with his longevity.
He rarely left his own neighborhood,
and never, it is said, traveled on a
steamer or on a railroad train. He never
saw anything of the turmoil and bustle of
the world, and his nerves were never
disturbed. He was quite unlettered,
being unable to read or write. He kept
his accounts by peculiar marks on his
barn door, which he alone understood.
His memory was highly cultivated, owing
to the constant calls made upon it on ac-
count of his being unable to read and
write, and this aided him in keeping his
accounts.

Physically, he was well proportioned
and strongly built. He was five feet eight
inches in height, and weighed normally
about 175 1b. He had a full, well develop-
ed chest. He was a great talker, and
had a loud voice. His health was so per-
fect that during his whole life he was only
once visited by -a physician until his
last illness. His eyesight and hearing
continued unimpaired until the end. His
hair did not turn gray until he had experi-
enced the frosts of a hundred winters. He

was a remarkably good sleeper, retiring usually at sun-
set and rising at dawn. He was a good eater, living on
fresh meat during the autumn and early winter when
the farmers were slaughtering, but during the summer
his diet was principally salt pork cut into slices and
fried. The bread on his table was made from wheat,
rye, corn, barley, and buckwheat from his own farm.
He used tobacco nearly his whole life. He preferred

to chew rather than smoke the weed. When young he
was addicted to the use of spirituous liquors.

He never

SPENCER’S BICYCLE.

had any mental labor of any kind, nor any care or
worry. A curious feature of his life is that at the age
of 105 he concluded to remain in-doors, and although
being quite strong and active in his movements he did
not leave the house during the last five yearsof his life.
He did not use a cane, and at times was as active as a
boy. He said he could move about the country as well
as ever, and would give no reason for his voluntary se-
clusion. He retained his faculties to the end, and died
quietly, and was buried in a field in his own farm.

It isinteresting for a moment to look at the remark-
able changes that have taken place during the lifetime
of a single human being. Heal was born in the midst
of the revolutionary war, and was nearly three years
old when the surrender of Cornwallis mmarked the close
of the struggle. He was in his nineteenth year when
Washington retired from the presidency, and during
his life all the presidents were nominated to their high
offices. He was nearly fifteen when Louis XVI. was
beheaded and the Reign of Terror began. He had
entered on his twentieth year when Napoleon was
made First Consul, and was 26 years old when he was

CHESLEY HEAL, OF MAINE, AT THE AGE OF 108 YEARS—FROM A PHOTO-
GRAFPH FROM LIFE BY W, V. LANE.
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elected Emperor. It was in his thirty-seventh year
that the great commander was defeated at Waterloo.
He lived during the period of the three French revolu-
tions. During his life France had been three times a
kingdom, three times an empire, and three times a re-
public. He was a boy in his teens when Robert Burns
was composing his lyrics, when Burke was thundering
in the House of Commons, and when Sir Joshua Rey-
nolds was giving the world his great works of art. He
was 28 when Fulton launched the first regular steam-
boat, and 66 when Morse first brought the
telegraph into practical use by sending mes-
sages between Washington and Baltimore.
It is almost impossible to conceive that a
single life can span such epochs in history.
A much fuller acecount, by Rev. George E.
Tufts, of which this is an abstract, will be
published in an early issue of the SCIENTIFIC
AMERICAN SUPPLEMENT.
The Gases Occluded in Coal.

At the November meeting of the New-
castle section of the Society of Chemical In-
dustry, the vice-chairman (Professor P. P.
Bedson) gave a short account of some experi-
ments on the gases occluded in coal, a paper
on which subject he had read before the
North of England Institute of Mining and
Mechanical Engineers. He stated that some
time ago a member of the Institute drew his
attention to the remarkable behavior of a
particular class of coal dust at one of the
collieries under his superintendence; and
suggested that it would be desirable to
ascertain whether this particular coal dust
contained gases inclosed in it, as coal itself does. The
author said that the investigations of Herr Von Meyer
in Germany, and of Mr. W. J. Thomas in this country,
have demonstrated that coal holds varying amounts of
gases inclosed in it—the gases consisting of mixtures of
carbon dioxide, nitrogen, oxygen, and marsh gas(CH,) ;
and in some few instances other hydrocarbons related
to marsh gas and olefiant gas(C:H,) have beenfound in
the gases obtained from the coal. The gases inclosed
in the coal were obtained by placing it in suitable ves-
sels and exhausting them by a Sprengel pump, and at
the same time heating the coal at 212° Fah., drawing
off the released gases by the continual flow of mer-
cury.

An account was then given by the author of the re-
sults obtained by submitting coal dust collected fresh
from the screens to a similar process. The coal dust
was found to contain, like coal itself, gases occluded
or inelosed in it, and in ccnsiderable volume. The
analyses of these gases indicated a general resemblance
in composition to those obtained by Von Meyer and
Thowmas, and further that the combustible portion of
the gases consisted in all probability in
part of hydrocarbons related to olefiant
gas (C:H,) and of members of the series
to which marsh gas belongs, similar to
those forming the natural gas issuing
from petroleum wells. A portion of the
dust had been examined, by exhausting
it successively at temperatures of 50°, 70°,
and 100° C., at each of which temperatures
gas was given off which was separately
collected and analyzed. The results
tended toshow a kind of fractionation
of the paraffine hydrocarbons contained
in the dust, the value of 7 in the formula
CnHin+: being greater at the higher
temperature. He added that. as a coal
dust from one source only had been ex-
amined, it would be premature to draw
any general conclusions from the results
obtained ; but it is the author’s intention
to submit coal dusts and coals from dif-
ferent sources to a similar examination.
Should further investigations confirm
the results obtained, the existence of gases
inclosed in coal dust, together with the
nature of the cowbustible portions of
these gases, will, it is thought, aid in
some measure to explain the influence
of coal dust in colliery explosions.

From the report of the proceedings at
the meeting as published in the society’s
own Journal, it appears that in the dis-
cussion that took place at the close of the
paper, Mr. Pattinson and Mr. Gatheral
suggested that the loss of occluded gas by
keeping might account for the lessened
inflammmability and the deterioration of
coal kept for some time. Dr. Bedson
said that this change was chiefly due to
the oxidation of the coal, and that the
amount of occluded gases was too small
to noticeably affect the quality of the
coal by their loss.

B e

F1sH may be scaled easier by first dip-

ping them in boiling water for a minute.:
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RECENTLY PATENTED INVEN TION 8.
Agricultural,

SULKY PLow. — George W. Haines,
Stockton, Cal. The frame of this machine hasa ver-
tically adjustable transverse shaft, with a rocking sup-
port, permitting adjustments of the plow beams and
plows, without interfering with the free action of the
clevis, with other novel features, adapting the plow to
awide range of work in preparing lands to receive
crops, for road grading, and other purposes.

BAND CurTiNG FORK.—Arthur Rod-
man, Holder, I1l. This 18 a fork with ablade or cutter
attachment, whereby, in unfastening sheaves of grain,
preparatory to shaking, before the straw is passed
through the thrashing machine, the man using the fork
can cut the bands and handle the straw simultaneously,
expediting the work and saving the service of extra
help.

CORN HARVESTER AND HUSKER.—
Andrew L. Rasmuson, Clermont, Iowa. Thisinvention
covers novel features of construction and combinations
of parts in a combined corn harvester and husker, by
which corn may be gathered, husked, and passed to a
discharge opening, where it may be placed in bags or
other receptacles.

PoTATO DIGGER. —James W. Scott,
Uhrichsville, Ohio. This invention covers an improved
construction of an apparatus formerly patented by the
same inventor, whereby the machine is made more
durable and efficient, having detachable spades or
cutters to suit different soils,and to assist sandy or
loamy soils, clods, weeds, etc., in passing back on the
shaker.

SwIVEL PrLow.—Ferdinand J. Blanke,
Whitewater, Wis. This plow is light, simple, and dur-
able, and the invention provides means whereby the
plows may bereversed expeditiously and conveniently,
while the draught and position of the handles will be
simultaneously changed to correspond with the plow
brought into use.

Mechanical,

BAaLiNg PREss.—David L. Hannay,
Grapeville, N. Y. This press has a cam device for ad-
justing the yielding wall of tke baling box by aslight
turn of the cam head lever, with other novel features,
making a simple, inexpensive, and efficient machine for
pressing hay, straw, cotton, etc., into smooth bales,
with economy of time and labor.

CHANNELING MACHINE.—William H.
Bryant, North Amherst, Ohio. The machine consists
essentially of a jointed drill-carrying lever mounted
upon an adjustable fulcrum, the two sections of the
lever being normally held in the same plane by a
spring, while the lever is connected to a4 crank shaft
adapted to impart a rocking motion, the machine being
-designed especially for quarry use.

MAKING STEREOTYPE PLATES.—
Lucius Gosgs, Upper Montclair, N. J., and Samuel W.
Trew, Brooklyn, N. Y. This invention covers a novel
construction of machine for trimming, planing, and
sawing the plates, and fitting them for the form by a
single passage of the plate through the machine, which
has a reciprocating bed plate in combination with edge
trimming knives, plane, diagonally set saw, and hold-
ing bars.

PrRINTING CYLINDER.—William Berri,
Brooklyn, N. Y. Thir cylinder is designed especially
for use in the printing of warp threads to be used in the
weaving of tapestry carpets, where a number of cylin-
ders and supporting carriages are employed, each
cylinder and carriage arranged to print a different
color upon the yarn, the invention covering a segmental
printing block or die with recessed side faces, and with
projections extending from its inner circumferential
face.

CALIPERS AND D1VIDERS. — Thomas
Green, East Davenport, Iowa. This is an improved
measuring and drawing instrument specially adapted
for mechanics, and to be used as inside and outside
ealipers, dividers, etc., the instrument having a plate
with segmental graduated part anda fixed arm held
thereon, with an indicator, and other novel features,
whereby the instrument may be readily changed from a
divider into an inside or outside calipers.

NEWSPAPER ADDRESSING MACHINE.—
Henry Banks, Jr., La Grange, Ga. This is a machine in-
tended for attachment to the folder of a newspaper
press, for addressing the newspapers as they are de-
livered,and is 8o constructed that when no papers are
passing through the machine the addressed strip is not
cut, the invention covering various novel features of
construction and arrangement of parts.

Railway Appliances,

RAIL CHAIR AND SLEEPER.—Cenemon
P. Espinasse, Montauban, France. This is a metallic
railway sleeper having on its upper surface a central
longitndinal rib, with parallel side ribs and transverse
ribs, the central rib being recessed and notched, in com-
bination with a compressible packing block having a
serrated upper surface, and a railway chair having a ser-
rated bottom surface bearing on the packing block.

HEAD CHAIR AND CONNECTING ROD.
—William J. Hooper, Rincon, New Mexico. This in-
vention provides a railway head chair and switch con-
necting rod so constructed as to render the parts strong
and durable, while the throw rail connection is so made
that if any of the parts become worn or broken they
may be easily and quickly replaced.

Miscellaneous.

SHOE HORN. — Samuel D. McKenty,
Philadelphia, Pa. This horn is made with a handle,
and a lower portion capable of clamping the back end

- of the shoe and conveniently pulling it on to the foot,
without soiling the hands of the wearer.

SKATE.—Thomas H. McQuown, Biggs-
ville, TIl. This skate is made with a sole plate and a
runner made in two parts, of which the rear part is
rigidly secured to the sole plate, and the front part
pivotally connected thereto, permitting the skater to
skate on his heel or toe, or on both, and readily pass
over uneven ice or obstructions.

HoisTING GEARING. —Carl H. W.
Reichel, New York City. This invention covers a
differential pulley and cord hoisting gearing more
particularly adapted for adjusting the picture or color
tray of an artist’s easel, six pulleys being journaled to
fixed and movable parts of a structure, in combination
with an endless cord, the device being also applicable
to a wide range of work in connection with other
mechanisms.

KNIFE CLEANER.—Robert W. Jamie-
son, Prince Albert, Saskatchewan, N. W. Territory,
Canada. It is made with two blocks or plates hinged
together to present opposing faces for first cleaning
and then policshing knife blades, the blades to be first
cleaned while wet and afterward dry polished, the
blocks being faced with cleaning fabric and supplied
with knife brick powder.

MAKING BAsic LEAD SaALrts.—Farn-
ham M. Lyte, Cotford, Oakhill Road, Putney, Surrey
County, England. This invention covers a process of
fitting sparingly soluble salts of lead for use as white
pigments, by first treating basic lead acetate with sul-
phuric acid to precipitate the extra base, then render-
ing the precipitate basic by the addition of basic lead
acetate, and finally boiling the mixture.

RUNNING GEAR FOR VEHICLES. —
Alfred W. Johnson, New Brunswick, N. J. By this
invention Kking bolts are dispensed with, and certain
combinations made between the bodies and swiveling
axles of wagons, whereby, when cranking the axles,
the center portions thereof in direction of their length
are brought closer together or moved further apart,
the whole space between the wheels being utilized by
sliding the body of the vehicle.
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Minerals sent for examination should be distinctly
marked or labeled.

322) R. J. F. writes: I use a large
amount of burlaps to wipe paraffine from tin cans.
Will you please inform me in the SCIENTIFIC AMERI-
cAN of acheap way tosaveboth the paraffine and bur-
lap to use again? A. Wash the burlap in naphtha and
distill it after the burlaps are removed, saving the distil-
late to use again. The paraffine will remain in the re-
tort.

(323) H. E. S. writes: The Amoskeag
steam fire engine has always been known ashaving a
submerged]flue boiler, the flues carrying off smoke and
distributing theheat. I have had a number of argu-
ments-upon this boiler, it being claimed that while it
ws a flue boiler, it was a tubular boiler also. I hold
thatit is a flue boiler and not a tubular boiler, in the
sense that a fire engine boiler is tubular nowadays, for
you find by consulting the make of boiler used on all
modern engines, such as Clapp & Jones, Ahrens,
Lafrance, Silsby, that the water is carried inside the
tubes, the heat outside, and the whole %oiler interior
being the smoke flue. I cannot furnish you cuts to
illustrate my position, but perhaps you are familiar
with them. The fines in an Amoskeag boiler are cer-
tainly tubes before they enter into the consatruction of
the boiler, but after that they carry off the smoke and
distribute the heat and furnish the dranght for fire, and
I hold are no longer tubes, but flues. Am Irightin my
understanding as to the tubular and flue boiler? A. In
the pipe trade, tubes and flues are names used for the
same article. The custom with boiler makers is to de-
signate all boilers made with the small welded tubes
or flues, whether vertical or horizontal, as tubular
boilers, and the boilers with drop tubes, as used in fire
engine, as drop tube boilers, although part of the tubes
carry off the smoke as in the ordinary vertical tubular
boiler of the trade. A flue boiler strictly speaking is
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applied to that class of boilers having large riveted
flues. In the present advanced state of the wrought
iron pipe industry, these large flues are now made by
welding the same, and are generally called flues,

(824) Lecturer and Draughtsman asks
us to explain the principle on which the megascope is
constructed, which throws an image on thescreen from
opaque or surface objects, instead of from transparen-
cies. Also, could the principle be adapted to throwing
an image in a dark room from external objects, and
what size of disk can be thrown? A. For illustrated
description of an electric megascope see SCIENTIFIC
AMERICAN SUPPLEMENT, No. 640. It is suitable for
illustrating lectures and oral teaching. When adapted
for projecting outside objects in a dark room, it becomes
a camera, or, in connection with a mirror, on the princi-
ple of thesolar microscope, may have its optical center
changed in the direction of outside objects. The size
of the image may be from 4 to 10 feet diameter or more,
according to the intensity of the light and size of
lenses. They can be procured throvgh the optical trade.

(325) E. C. H. O. asks: Will an optical
expert kindly say if a concave mirror can reproduce
external objects in a dark box or room like the camera
obscura, and would the image obtained be strong
enough to affect a sensitized surface? A. Aboutforty-
five years ago Prof. John W. Draper and Mr. Wolcott
made experiments with concave reflectors for taking
daguerreotypes, some of the refleclors having holes at
the center for observation and elimination of stray
light. Aberration and other difficulties caused them to
be laid aside and superseded by the fast improving
lenses for photographic work. 2. Also, what instru-
ment is there for giving representations of external ob-
jects, so as to sketch them, besides the camera lucida?
A. We know of nothing but the camera obscura in its
various forms, and nothing isfbetter than a good camera
lucida if properly shaded.

(326) C. A. M. says: Please inform me
through your columns how to stain Tennessee poplar
wood a nice cherry color with a good finish. Also what
acid I can use to clean brass by dipping? A. For cherry
color, mix equal parts of solution of extract of logwood
and solution of saffron in dilute spirit of wine, and add
a little solution of tin to tone the]stain; dry; and var-
nish. To clean brass by acid dip, make the brass clean
from all grease or varnish by dipping inf{a hot strong
solution of potash and rinse in hot water, then dip in
strong nitric acid for a few seconds and then in hot
water. If the color is not clear at first, dip again.

(327) Amateur Binder says: I would
like a receipt for making a varnish for the leather covers
on books. Something to use on roan binding to flnish
np with. Tused an alcohol varnish, and it made the
colorrun. A. Use bookbinder’s varnish, which ismade
by dissolving pale gum sandarac 3 ounces to1 pint 95
per cent alcohol, dissolve cold and decant. Apply very
quickly with a small soft sponge, like wiping the sur-
face lightly. Itis the excess in quantity that makes the
color run.

328) B. F. E. asks: 1. What should
constitute a solder (such as is used on tin cans, oyster,
peach, gnd other preserves) which would be durable,
and at the same time so that the tin soldered with it
could be easily pulled apart? A. There is no solder that
will pull apart easily that is reliable; 50 parts tin, 25
parts lead, 25 parts bismuth, make an easy flowing
solder that is weaker than the ordinary tinman’s solder.
2. What is the cost of tin cans? A. We cannot furnish
cost of tin cans.

Enquiries to be Answered.

The following enquiries have been sent in by some of
our subscribers, and doubtless others of our readers
will take pleasure in answering them. The number of
the enquiry should head the reply.

329) D. Y. M. asks: What substance

will change hard water to soft?

(330) S. T. R. says: I will be pleased to
have you informme or tell me where I can find out the
results of the trials that have been made in burning
steamby blowing it into boiler furnaces, or inany other
way. Is it actually burnt, and if so what are the eco-
nomic resultg, and at what temperature does it ignite?

331) J. F. asks: Can you inform me
through your answers to correspondents, the mode of
constructing the arch of the West Shore tunnel at West
Point and the means used?

(332) W. A. T. says : I want to descend
froma balloon by means of a parachute; what kind of
goods can I make a hot air balloon and parachute of
without using silk, and how large must balloon be to
carry 250 pounds, and wHat is the best way to fill the
balloon with hot air?

(333) E. L. asks : Will you kindly inform

me how to stop new shoes making so much noise?

(834) W. L. G. asks: 1. Will you please
inform me what is the best method for mounting starch
granules and; blood corpuscles for microscope ob-
jects? 2. A mounting medium that will not dissolve
raphides. 3. What is the highest magnifying power of
the large Lick telescope?

335) L. W. S. asks: 1. What is the
cause of cyclones? 2. Why did we have no cyclounes
forty or fifty years ago?

(336) E. W. T. asks : Please give me a
formula for making gold lacquer that will stand 250
degrees of heat without cracking off, and that will not
come off when applied upon tin if itis run through a
machine and bent in any direction.

Replies to Enquiries,
The following repliesrelate to enquiries recently pub-

lished in SCIENTIFIC AMERICAN, and to the numbers
therein given :

81) Mixing Chemicals. — In mixing
nitrate of potash with sulphur and sulphide of antigpnony
care should be exercised to avoid explosion or deflagra-
tion. Powder each ingredient separately in a clean
mortar and mix without using the pestle.
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(88) Volts required to operate an elec-
tric motor one-half the size of one described in SUPPLE-
MENT, No. 641. Six volts and upward, if the battery
is of low resistance.

(89) Wire for Induetion Coil.—Use No.
36 on secondary, No. 20 on primary. See SCIENTIFIC
AMERICAN SUPPLEMENT, Nos. 160 and 569. A No.2
Grenet battery is large enough to work it, though two or
three cells would be better.

92) Silver Plating.—The battery de-
scribed is large enough. For oxidizing copper and brass.
For brass 4 drachms perchloride of iron to 10 oz. ter-
sulphide of arsenic, 1pint water. For copper,1drachm
sulphur, 1 oz. pearlash, 1 pint water. Immerse until
the color is satisfactory in depth. Quicking articles
before plating is not absolutely necessary, but is to be
recommended.

(125) Staining Ivory.—Treat with pyro-

gallic acid to make nitrate of silver stain permanent.

(127) Producing Green and Blue Stains.
—The science of staining minerals has received quite
extensive development of late, chalcedony and other
minerals proving particularly amenable to the treat-
ment. The mineral salts are used; the exact treatment
seems hard to ascertain.

(1833) Converting Carbonic Oxide (CO)
into Carbonic Acid Gas (COg).—Pass it through a tube
containing oxide of copper heated to a full red heat.

(187) Cost of Induction Coil in SUPPLE-
MENT, No. 161.—Copper Color of Aniline Green.—The
materials for induction coil will cost from $10 to $15.
Labor you must estimate for yourself. The copper
color you refer to is not due to copper; the aniline con-
tains none; it is a kind of fluorescence.

(138) Strength of Batteries.—Batteries
for Various Uses.—Dynamo and Motor.—1. Disque
Leclanche, E. M. F. 148 volts, resistance one ohm. 2.
Do not know what battery you mean. - 8. Fuller and
Bunsen, E. M. F. 1'8 to 2'0 volts, resistance *1-10 to 1
ohm, according to size. From above you can calculate
amperage, dividing E. M. F. by battery resistance, plus
outer circuit resistance. The proper voltage of battery
depends on the uses. No general rule can be given.
Low resistance of battery is the great desideratum. Use
gray iron for motor and dynamo castings. No dataas
to current given by motor used as dynamo.

(142) Converting Chloride of Silver into
Nitrate of Silver.—Place in a flask with metallic zinc;
treat with dilute sulphuric acid, adding zinc or acid as
required until the chloride is completely reduced to the
metallic state. Remove any zinc, wash thoroughly,
first with dilute sulphuric acid and finally with hot
water, and dissolve in nitric acid. Evaporate to dryness
and fuse at a low heat. This gives lunar caustic or
fused nitrate that can be subsequently dissolved in pure
water.

(142) G. O. — Reduction of Silver
Chloride.—Melt your chloride of silver with freshly
burnt lime 1 part and chloride of silver 4 parts. After
which dissolve the result (which will be pure silver) in
nitric acid and evaporate to dryness, wash the same
several times and evaporate to dryness after each wash-
ing. The result will be pure nitrate of silver.—C. H. M.

(142) To Obtain Pure Silver Nitrate
from Pure Silver Chloride., — The silver chloride is
first reduced to metallic state, which is best done
as follows: The precipitate is dried and mixed with
nearly an equal portion of a mixture of sodium and
potassium carbonates, put into a crucible, a little
borax added and fused. After complete fusion, pour
the contents of crucible into 'some suitable recep-
tacle, and when cool the silver globule is easily
separated from the mass. The metallic silver is then
dissolved in as small a portion as possible of nitric acid
heated; diluted with an even amount of distilled water
and evaporated to dryness. To the dried mass add dis-
tilled water, heat till dissolved, and set aside. Crystals
of pure silver nitrate will form.—EpMUND WRIGHT, JT.,
Philadelphia, Pa.

(143) Using Motor as Dynamo.—Advise
you to make a regular dynamo, such as described in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 600.

(144) H. W. C.—Artificial Cold Room.—
One freezing mixture without ice consists of equal parts
nitrate of ammonia and water; another, of equal parts
nitrate of ammonia, carbonate of soda, and water. See
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 605, 578, 443,
314, 288, 254, 215, for illustrated descriptions of various
methods of producing cold.

(145) Running Coffee Mill.—It needs

about 1-16 horse power. A 14 horse power battery with
motor should run it. The belt is large enough.

(146) F. MeD. — Ebony Finish on
Counter.—We doubt the possibility of your being able
to make a satisfactory ebony finish on a Georgia pine
counter. The sap pores would take a dye by absorption,
but the resin veins would not take a permanent color
and would show the resin streak through the varnish.

(147 F. D.—Stamping Powder.—Use

pulverized steatite, or French chalk.’

(148) W. L. W.—The diaphragm should
be placed between the lenses, so as to revolve, with
holes of various sizes to suit the requirements of
sensitiveness in the plates, as shown in the exterior
view of the camera. 2. It is doubtful if a 75 cent
reading glass would give you satisfaction as an enlarg-

- ing lens.

(149) J. I.—Horse Tread Power.—The
circular horse power, if well constructed, will have less
friction than the common treadmill. The treadmill is,
on the other hand,easiest on the horse, as the walk is on
a straight line.

(150) J. E. E.—OId Boilers.—There are
a few boilers of the cylindrical type that have been in
use more than 34 years. We do not recommend the
use of a locomotive boiler of great age. The day of
reckoning may come too soon,

Scientific Qmervican,

(151) J. A. W.—Varnish for Canvas
Boats.—Use a varnish made by dissolving pure rubber
gum in naphtha. = Paraftin applied hot to the perfectly
dry boat is also excellent,

(152) P. F. B.—Crude Oil for Stoves.—

Experiments have been made in the direction of using
crude petroleum for household heating and cooking,
without satisfactory resalts. The odor and its volatile
conatituents seem to be a drawback There is a wide
fleld of invention yet left in this line.

(153) J. A.—Salt in Cement Mortar.—

See SCIENTIFIC AMERICAN, January 7, 1888.

(154) W. H. W.—Cleaning Castings,
etc.—Immerse the castings in a bath of hot water 10
parts, sulphuric acid 1 part, from one to two hours, and
wash in hot water to remove acid, or smear the castings
with a stronger solution 1 part sulphuric acid and 4
parts water, after three or four hours wash in hot water.
2. There 18 no fear of the steel ball valve sticking by
magnetism enough to affect its work. Otherwise we
know of nothing better than hard bronze for the ball,
say 4 oz. tin to 1 pound of copper. 3. Make the mould-
ing trough of 2 inch plank and bind it with iron.

(155) W. W. Y.—Circular Saws.—It is
possible to use three saws in cutting large logs. Mills
with three circular saws are in use ir Califoinia and
Washington Territory. Band saws are superseding
the double circulars to a large extent, as there is less
friction and less heat for the amount of work done.

(156) G. A. C.—Acoustics of a Hall.—

Your question is too indefinite for special answer.
Consult Salltz:r’s ¢ Treatise on Acoustics.”

(157) W. McV.—Boilers and Engine.—
The boiler with 3 inch tubes isthe best for wood fuel,
and otherwise the most-durable. The difference in
favor of the automatic cut-off over the throttle valve
regulation may amount to 10 or 12 per cent.

(169) F. W. M.—Blue Checked Cotton.
—The dye probably had not been fixed by a mordant, or
the check may Jjnot have been properly printed and
dressed to fix the printing. Tf not, this may also be the
cause of so much shrinkage.

(170) O. 1. F.—How to Cut and Polish
Stones; Dynamo.—You will need a thin copper disk
about 6 in. diameter made to revolve rapidly on a
spindle. With No. 90 to 100 emery and water liberally
fed to the wheel, you will be able to slab any specimens
of rocks or minerals of ordinary hardness. You will
also need a grindstone to flatten the surfaces for
polishing. A lap of lead is used with fine emery, and
another of wood faced with leather or felt fed with a
cream of rouge and water. The laps should run ata
speed of 150 and may be 10 or 12 in. diameter, the
specimens being held on their face with the hand. For
a less expensive arrangement for surfacing only a good
grindstone and a piece of sole leather nailed to a board,
with the whole manipulation made by hand, will make
satisfactory work with amteurs. For a more detailed
description of lapidary work, see a work ty Byrne,
‘* Artisan, Mechanic and Engineer,” $5, which we can
mail. 2. It depends on the voltage desired. Use wire
to give the same number of turns on the armature, and
use two numbers larger on the field. *

(171) T. H. F. — Walnut Stain. — Mix
equal parts of solution of extract of logwood and solu-
tion of saffron, dilule with spirit of wine, add some
solution of tin in hydrochloric acid. For a variety of
acid, water sulphide and gallate of iron stains, see
** Techno-Chemical Receipt Book,” $2, which we can
mail.

(178) J. A. B.—Hydraulic Pump Gaskets.
—Make hydraulic pump gaskets of sole leather only.
They should be cupped in a mould made to size of
pump. For speeding machinery or other computations,
see Mechanics’, Millwrights’, and Engineers’ Pocket
Book, by Templeton.

-(174) Steam Boiler.—1. Divide the area
of heating surface, in square feet, by 16, and the quotient
will be the horse power required. 2. Feed pipes should
not burst quicker in front of a boiler than behind.
They are, however, more hable to burst, or * give out,”
when exposed to the fire than when not so exposed.—
W.J.B.

(179) C. L. 8. inquires how to make
a porous brick to use as a fire kindler. Take three
fifths fire clay, one-fifth coarse ground brick, pea size,
and one-fifth sawdust. Bake in a kiln and the sawdust
will burn away, leaving a porous brick.—D. Y. M.

(185) Hot Air Furnace.—Your rooms
are evidently not properly ventilated. Each room,
to heat economically, should have, near the floor,
on the side of the room opposite the register, a ven-
tilator, counected with suitable flue for carrying
off cold air which settles to the bottom of the room.
Make hot air pipes as short as possible, and run
them on as sharp an incline as possible. Cold
air should be taken direct from outside, and from the
windward side of the house, so that if any wind is
blowing it will force the warm air into the rooms. Care
should be taken to arrange the cold air inlet so that the
wind will not blow by it, forming a partial vacuum and
causing back draught.—W. J. B.

(185) C. H. S.—Hot Air Furnace.—There
may be several causes for the deficiency of your
furnace: 1. The doors and windows of the rooms may
permit the wind to blow through. If so, the draught will
prevent-the rising of warm air unless [it is pretty well
forced. 2. The pipes may not have rise enough from
the furnace to the otitlets, and last, but not least, the air
box may not be large enough to supply the furnace, or
may not be in the right place. The air box must have
three-fourths the capacity of the hot air pipes, and
should face north or west. The end of the box should
be protected from any wind that may draw air from the
furhace instead of supplying it (an atomizer will illus-
trate what I mean), for without a sufficient cold air sup-
ply you cannot get warm air. If C. H. S. will send an
addressed envelope to "A. H. Woodruff, 478 Mulberry
Street, Newark, N. J., I will send a diagram of a
simple means of automatically preventing the siphon-
ing of the furnace through the air box.--A, H. W,

-Button, T. Watson....cceeiviiviarinnnees [ ... 396445

(189) Magnetized Watch. — Means of
putting in order a watch that has been magnetized by a
dynamo are described in vol. lv., No, 14, of the SCIEN-
TIFIC AMERICAN, under the heading of * The Demag-
netization of Watches.” No solution is known which
will have the desired effect.—W. J. B.

5% Books or other publications referred to above
can, in most cases, be promptly obtained through the
SCIENTIFIC AMERICAN oftice, Munn & Co., 361 Broad-
way, New York.

NEW BOOKS AND PUBLICATIONS,

PHOTO-ENGRAVING, ETCHING, AND
LrrHOGRAPHY. By W. T. Wilkin-
son. Revised and enlarged by Ed-
ward L. Wilson. New York: Edward
L. Wilson. Price $3.00.

This book gives practical directions for photo-en-
graving in line, in hal? tone, and on copper, photo-litho-
graphy in line and in half tone, and also of the collo-
type and heliotype processes. The two authors show a
familiarity in detail with most of the experiments which
have had amodicum of success during the past twenty
years, during which so much effort has been made to
supersede the old methods of engraving by the use of
photography, and the book cannot fail to be of use to
all who do such work, while to a beginner it will be
almost invaluable.

CHEMICAL LECTURE NOTES. Lectures of
Professor C. O. Curtman. By Prof.
H. M. Whelpley. St. Louis, Mo.:
Published by the author. Pp. 211.

This is the second edition, revised and enlarged, the
notes being made from lectures delivered at the St.
Louis College of Pharmacy. The publication is de-
signed more particularly to meet the wants of students
of pharmaceutical and medical colleges.

THE PRACTICE OF MEDICINE MADE

PraiNn. By Dr. C. D. Bobo. Oak-
land, Cal. : Pacific Press Publishing
House. Pp. 148.

This is a work devoid of technicalities and scientific
phrases, in which the author endeavors to set forth, in
concise form, the results of his own practice, and his
methods of treating a wide variety of cases, during an
experience of forty-five years.

&= Any of the above books may be purchased through

this office. Send for new book catalogue just pub-
lished.
Address MUNN & Co., 361 Broadway, New York.

TO INVENTORS,

An experience of forty years, and the preparation of
more than one hundred thousand applications for pa-
tents at home and abroad, enable usto understand the
iaws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application,and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low. in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., oftice SCIENTIFIC AMERICAN, 861 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

January 22, 1889,
AND EACH BEARING THAT DATE.

[See note at end of list about copies of these patem.s'.]

Addressing machine, H. Banks, Jr....... .... veeeee 396,457
Alarm. See Bellalarm. Burglar alarm.
Album, R. Brown......... c.ccovvvvins ciiiiiiiinann
Ammonia and oxalic acid from sugar waste, ob-
taining, E. Meyer..... . 896,705
Atomizer, J. E. Wootten . 896,449
Axle, J. Jenkinson ... 396,572
Axle bearings, machine for trimming soft metal
linings of car, T. W. Getman.. .
Axles, coupling for vehicle, L. Ames, Jr
Bag, I.. D. Benner
Bag holder, T. W. Harrison..
Bale tie twister, C. Franco.
Baling press, D. L. Hannay..
Band cutting fork, A. Rodman....
Bar. See Fire bar.
Battery charging, secondary, C. F. Brush..........
Bed, invaiid, W. Saunders................ .
Bell alarm, pneumatic, Sawyer & Parent.
Bill of fare, changeable, D. E. Terrill.....
Belt conveyer and tripper, J. Macdonald.
Belt fastener, H. Blake
Beverage, aerated tonic, W. B. Starbird....
Binding case, C. A. Campbell............

Biscuit, P. H. Baily............ ...... . .
Bleaching cotton, F. E, Drown.............. ceeieees 896,651
Tube boiler.

Boiler. See Steam boiler.
Boiler cleaner, G. Guild...
Book clip, J. W. Nolan......
Boot or shoe, D. B. Closson.
Boot or shoe heel finishing machine, J. P. Smith
Bosom pad, Warren & Ames..
Box. See Ice cream box. Paper box.
Bridge gate, draw, O. Moen
Buckets, closure for, J. C. Reed.
Burglar alarm, W. J. Ackerman....
Burglar alarm, G. B. Lehy.....
Burglar alarm, A. C. Robbins
Burner. See QOil burner.

396,620
. 396,444

Button machine, C. A. Pfenning.. ..396,423 to 396,427
Calipers and dividers. T. Green................. oot 896,479
Camera carrying case.and plate changing box, J.

H. Johnson ... .. . . 396,513
Can, A. D. Shuman.. . 896,515

Can filling machine, B. ¥. Thomas.. . 896,717
Can opener, T. H. Gilham........cceceeeeen oen. ... 396,550
Car brakes and couplings, mechanism  for ope-

rating, H. H, Sessions....

cerreriinrseesnraaana.. 396,614
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Car coupling, G. Cushen........... .........
Car coupling, R. L. Powel...
Car coupling. D. Y. Wilson..
Car heater, J. Zimmerman.....
Car window, F. B. Mallory....... teebeitensesannins
Cars, apparatus for heating railway, P. H. Shan-
Cars, means for heating railway, B. F. Taylor......
Carpet stretcher and tack driver, H. L. Scofield...
Cart, road, L. F. Castor e
Cart, road, G. Geddes....
Cartridge feed case, J. G. Accles.........
Cartridge loading machine, K. I. Genevay.....
Case. See Binding case. Camera carrying case.
Cartridge feed case. Fishing rod case.
Cash registers and indicators, indicating device
for,J.C.Hazlett...........ccoeeeviennnnnes
Casting, forming moulds for, E. J. Ames..
Chain link, H. E. Kelley......... cereeeedienes
Chair. See Head chair. Folding convertib.e
chair. ILug chair. Rail chair.
Channeling machine, W. H. Bryant.....
Cheese press, W. Jespersen
Chimney flue, Barney & Bryar

Cigar trimming machine, C. W. Boman............. 39,530
Clamp. See Hose clamp. Rubber dam clamp.

Clasp. See Corset clasp.

Cleaner. See Boiler cleaner. Knife cleaner.

Clevis, plow, O. A. EB8SiZ...cce0 vivviiirnnnncnnnn eeee. 896,474
Clip. See Book clip.

Clock, H. HeTrWig..oooviieiiieienveseosnesssnnsannnnn 396,655
Clock striking mechanism, W. H. Poole............ 396,598
Closet. See Water closet.

Clutch, friction, A. Ball........... ... 896,642
Coaster, circular, J. Duncan. ceees 396,472
Collar, apparel, E. R. Crofut, 396,685
Coloring matter, formation of purple, A. Kern.... 396,574
Coloring matter, production of, F. Bender. ... 896,527
Condensing apparatus, J. }. Chase ....... . . 396,539

Conductors, device for fastening, W. P. Zimmer-

Man.. ....ceeeeeeen.n. fee eetiiieneiiiiiereieanes 396,677
Corset clasp, M. W. Henius............ Ceeeeieeenenas 396.484
Countersink and drill, A. Morisseau......... Ceeiees 396,663

Coupling. See Car coupling.
Pipe coupling.

Hose coupling.

Crush ing and grinding mill, J. F. Winchell......... 896,448
Cultivator, J. B. Romine.... . 396,112
Cultivator, J. G. Trump . 396.627
Cultivator and pulverizer, H. H. Taylor.... . 896,441
Cultivator, wheel, E. R. Conklin . 896,46

Cutter. See Glass cutter.
Cutter head, J. P. Thurman...........
Cylinder engine, multiple, C. C. Abbe .
Dental articulator, R. 8. Hayes.........
Desk attachment, Potter & McConnon.
Digger. See Potato digger.
Dish washer and drainer, U. B. Smith..............
Ditching machine, U. Blickensderfer.
Door check, F. A. Hoover
Door check, C. A. Pratt .
Doors, strengthening and locking appliance t‘or.
G. H. Maetzel
Draught equalizer, E. Schenck.
Draught equalizer, F. Sheridan.
Drier, A. J. Hatch .
Drilling machines, automatic feed stopping de-
vice for, Lodge & Davis......ccceiiiieiieneennnn,
Dust pan, P. A. Spicer....
Dye, S. M. Neville.. .
Dyestuffs, printing of mduline, G. Grun
Dyke, H. C. Weeke
Dynamos and motors, coupling of, O. P. Loomis..
Dynamos, caupling, O. P. Loomis

. 396,626
. 396,451
. 396,566
. 396,665

396,581
396,580
Easel and attachable rest, artist’s, J. A. Johnson.. 396,668
Effervescing or gaseous liquids from corked re-

ceptacles, apparatus for withdrawing, W. J.

Electric circuits, automatic ground detector for,

0. P. Loomis.. ,582
Electric genemtors. combination ot, E. W.

8 20 396,602
Electric meter, M. J. R. Jacquemler eieesseses 396,403

Electric wire conduit, J. Lynch................. oo 396,407
Electric wires, underground system of, H. B.
Cobb 396,543

Electrical circuits, wiring block for, O. P. Loomis 396,5%
Electrical distribution, system of, E. N. chker-

396,603
Electrical switch, E. A. Sperry..... . 396,49
Elevator. See Water elevator.

Embossing plastic material, making rolls for, H.
McHugh .oo.oiiiiiiiiiiiiiiiiiiinnns o tee ceeniee

Engine. See Cyiinder engine. Hydraulic engine.
Steam engine.

Envelope blanks or sheets of paper for gummmg
or bordering, appliance for spacing or fanning
out, W.C. Pellatt........oovvviiiiiiniiiniinnenies

Envelope machines, gum box for, F. H. Richards. 39, 711

Exhaust, regenerating. A. Sauer. . . 396,713

Feed trough, W. Hawkins .« 396,563

Feeding or other machines, endless apron for, W,
C. Bramwell

Fifth wheel, J. M. Giraud.

Fire bar, H. Hartung..

Fire escape, C. Elsbury

Fire extinguishing apparatus, etc., J. E. Prunty 896,710

Fires, system and apparatus for extinguishing,
Arbogast & Kunzler

Fishing reel, J. P. Costigan.

F'ishing rod case, H. Loftie

Fishing rods, line guide for, J. C. Parker

Flower stand, P. Bertrand................. .

Folding convertible chair, D. E. Kempster......... 396,496

Folding the edges of fabrics, device for, J. R.
MOITISOD..evutis ceniniinneeeiianaaiens

Fork. See Band cutting fork.

Frame. See Roving frame.

Furniture joint, C. P. McGimsey.....ccceeeiiunnnne. 396,588

Gauge. See Saw gauge. :

Garlic separator, W. C. Ayres......ccceeuvuninee..i. 396,678

Gate. See Bridge gate.

Gate, A. H. Godfrey

Gate, J. R. Stanbrough

Generators, regulation of alternate current, G.
Pfannkuche........... cociieiiiiiiiiinniiiinn. .S

Glass. See Opera glass.

Glass cutter, A. M. Rowland

Glass, manufacture of, J. Reese

Glass, manufacture of window and plate. J.
Reese......oooeen tviiiiiiieiiiiiiiiiioniennninnn,s

Glass plates, apparatus for rolling, Brogan & Mal-
10T - 896,535

Glue, vessel for holding liquid, D. N. Marun .. 396,586

Grinding metallic bands, machinery for, J. L.
Fowle.............

Grinding mill, F. C. Hall.

Hair curling device, W. I. Brlgham.. .

396,589

Hame fastener, G. W. Harrop. ............
Handle. See Plow handle.
Harrow, pulverizing, M. Bruner.. ............ eeee. 396,644

Harrow, spring tooth, C. E. Jewell.....
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Harvester, S. D. Maddin .
Harvester and husker, combined corn,

IOUSOD . .ouuunnnnnaesaieennnnncaninnns
Harvester, corn, E. W. Cady
Harvesters, bundle carrier for grain, J. F. Stew-

A.L. Ras-

Hooper
Heater. See Car heater. Steam heater.
Heel finishing machine, Kowler & Warren......... 396,690
Hinge, D. 8. Luce
Hinge, spring, Devore & Honefer.. PP,
Hogs, apparatus for use in dressing, .J. Thomas... 396,520

Hoisting bucket, G. E. Newell....................e0 396,664

Holder. See Bag holder. Post holder. Sash
holder.

Hook for awnings, etc., W. F. Maulick........ eeeees 396,587

Horseshoe, G. W. Wemple........ ..
Horseshoe nails, machine for feeding,

Hose clamp, O. Thum .......
Hose coupling, J. Coghlan
Hose coupling, J. D. Sloan
Hydraulic engine, H. G. T. Glazebrook..
Ice box pan, C. W. Smith...
Ice cream box, J. Van Dyk......

396,619
396,443

Indicator. See Street and station indicator.

Ink bottle and attachment therefor, N. Johnson.. 396,495
Ironing table, shirt, J. H. Mount.................... . 396,416
Joint. See Furniture joint.

Knife cleaner, R. W.Jamieson... ............. eeee. 396,492
Knitting machine, circular, E. Lippitt.. . 396,578
Knob attachment, door, Iddings & Megeath....... 396,571
Ladder, fire extension, H. T. Hayes 396,565

Lamp socket, incandescent, O. P. I,oomis. . 396,583
Lamps, lanterns, etc., indicator for, W. A. Chase. 39,540

Lathe carriage, W. Lodge ... 396,700
Life saving net, M. Hunter ereseess 396,491
Limekiln, oil burning, Clark & Mapel............... 396,541
Lock. - See Nut lock.

Lock, H. Van Hoevenbergh..........c.coevvvauas 396,628

Lock nuts, manufacture of, Goodwin & How...... 396,477
Loom positive shuttle motion, C. . Wickwire.... 396,522
Lubricator, W. M. Derby... .....ccocoiiiiiinnnnnnnn. 396,471

Lug chair, two-part self-locking, W. McLain.. ... 396,590
Lumber, machine for grooving, J. T. Grzybowski. 396,399
Macaroni and noodles, machine for making, C.

396,567
. 396,486

Marine vehicle, W. lenry.
Mattress, wire, 0. Howe............ccoeeeeinneen o ... 396,695
Meter. See Electric meter. Time meter.
Milking machine, cow, J. J. Lefeber...
Mill. See Crushing and grinding mill.
mill. Triturating mill.

Mining machine, A. E. Watkins....... .............
Mop wringer, F. R. Smith
Nut lock, G. H. Griffin cacesse se ees esnees
Nuts on bolts, machine for fitting, F. Philips. .
Oil burner, J. Bains ..
Oils or other liquids, oxidizing, G. B. Wiggin.
Opera glass, G. Holle

" Oven, baker’s, K. DUhTrkoOp...........cueen.n .
Packing, metallic, Westbrook & Cook
Pad. Sed Bosom pad.
Padlock, A. Peterson........ccceoeviiiiiiiinnnns
Paints from oil foots, making, G. W. Scollay...... 396,432
Pan. See Dust pan. Ice box pan.
Paper box, F. G. HotchKiss.........cvvvieieiiiennnns
Paper hangers, folding table for the use of, G. H.

Grinding

Paper roll, toilet or wrapping. 8. Wheeler..........

396,675
Paper waxing machine, Hodkinson & Raymond.. 396,402

Paper weight, A. E. Swift . 396,519

396,547

Pen, fountain, S. A. De Normanville............ ee
automatic,

Photographic apparatus, Pope &
... 396,428
Photographic plates, magazine plate holder for,

F. A. Hetherington...........cccoeive ouee
Photographic shutter, E. Kuhn....................
Pianos, device for muting, J. Keller... .
Picture exhibitor, automatie, C. Bach.
Pipe coupling, Dill & Rote
Pipes. apparatus for moulding, W. A. Palmer.....
Pipes, joint for soft metal, W. A. Henderson.
Planing machine, J. A. Saucier
P'anter, corn, 8. Huffman......

Plow, T. W. Shunk........... 396,434
Plow, edging, J. S. Stevens.. 396,714
Plow handle, 8. I. Allen. ... 396,524
Plow, sulky, G. W. Haines. 396,480
Plow, swivel, K. J. Blanke. 396,460
Plow, wheel, H. H. Sater......... . 396,606
Plows, revolving mould board for, C. Gaylord..... 396,397
Post holder, W. B. Thomas........ ... .

Potata digger, J. W. Scott.............

Press. See Baling press. Cheese press.

Printers’ inking rollers, composition for, J. D.

Bayli8. oo iiiiiiriiiniiiiiineinninnenes 396,387
Printing cylinder, W. Berri. .. 896,390
Printing machine, rotary, J. Michaud.. 396,532
Printing machines, inking apparatus for, W. .

FS T 7 396,612

Printing presses, gripper for platen, R. Mingay, Jr.
Propelling ships. mechanism for, J. Stenard. Sr...
Pulley and cord hoisting gearing, differential, C.

H. W. Reichel
Pulley, split, W. A. Willingham
Pump, A. H. Nixon

896,502
396,672

896,430
... 396,637
. 396,504

Pump operating mechanism, O. Henjum. . 396,485
Pump, sand or mud, Mead & Magee.... . 396.501
Quilling machines. stop motion for, D. Ashley.... 39,384

Rail chair and sleeper, combined, C. P. Espinasse
Railway structure, cable, W. H. Young..
Railway switch, W. H. Barwick.
Railway switch, C. W. Walker..
Railway switch and signal, H. k. Parsons..
Railway switch, automatic, A. 1. Parsons

396,473
306,638
. . 396,679

. 396,629

Railway system, electric, D. G. Weems.. ... 396,633
Railway trolley and support, electric, 8. H.
SHOTt cevnniieniiiiniieeiieieiieiiiiaeeaiene 396,618

Railways, automatic block signaling system and
apparatus for, H. F. Parsons.........cccoceeuen. 396,421
Railways, continuous rail frog for, H. F. Parsons. 39,420
Rrailways, turntable for cable or electric, W.
Davidson........... Cetereerineaiiresatenitnteaieen 396,649
Reel. See Fishing reel.
Refractory compounds, producing, J. L. Hastings 396,693
Ring for curtain poles, J. Rings .
Roof slates, fastening for, O. W. Norcross.
Roofing, metallic, L. L. Sagendorph......

Roving frame, etc., S. Tweedale....
Rubber dam clamp, W. G. Browne. . 396,587
Ruler, draughting, W. ¥. Hellin .... 396,568

Safe and copying press, combined, T. S. Spivey...
Safe lining, W. W. Booth..a.....cooiviiinann,
Salts, making basic lead, F. M. Lyte..
Sash fastener, F. A. Bascom
Sash fastener, C. H. Dexter
Sash holder, L. Pfingst.............
Saw gauge, adjustable, W. V. Prince.
Saw gin, R. 8. Munger...
Saw set, Lewis & Sauer.......

Scale, weighing, T. H. Herndon ....vavieiiiniaanten

Seraper, L. R. Carhart............cieieeenen [ 396,647
Selling machine, automatic, J. W. Vaughn........ 396,674
Separator. See Garlic separator.
Sewing hine feeding hanism, S. W. Ward-

well, Jr... . 396,6:30

. 396,631
. 396,411
. 396,442

Sewing machine shuttle, S. W. Wardwell, Jr
Shoe horn, 8. D. McKenty
Shutter bower, J. J. Taylor ... .
Sign plate, D. Macdonald .... . 39,704
Skate, T. H. McQuown 896,413
Smoke, spark, and cinder arrester, W. B. Johnson 89,697
Snarling machine, W. McPherson ........... ..... 396,412
Soda, recovering, C. F. Dahl .
Sounder attachment, Carey & McArthur .
Spade, ditching, J. E. Ketchamet al................
Spinning frames, etc., clearer for removing waste,

etc., from the top of, W. E. Sharples............ 396,616
Spring. See Vehicle spring. Wagon spring.
Square, tailor’s and dressmaker’s, P. Fant.........
Stand. See Flower stand.
Stay, garment, M. P. Bray
Steam boiler, W. Cowles
Steam engine, Westinghouse & Rites..
Steam heater, H. Sperl
Steam muffier, W. E. Pearson....
Stencil, W. F. McKay
Stereotype plates, machine for trimming, planing,

and sawing, Goss & Trew...
Stove, gas, [.. Ketchum................... ... 396,575, 396,576
Street or station indicator, W. F. Seeley... .. 896,613
Stud or other jewelry, A. Luthy........ .. 396,661
Sulphur compound, E. Baumann. .. 396,326
Swill receptacle, J. \V. Hall ceee. 396,401
Switch. See Electrical switch. Railway switch.

Time switch.
Table. See Ironing table.
Tablet cover, writing, W. B. Pearson
Tag fastener, C. Schoolherr.............

Tax receipt blank, Harrison & Howard ...... 396,560
Telegraph system, municipal, 1. J. Zoeller... .... 396,450
Telegraphic purposes, dynamo for, Gmur & Flatz. 396,557

Telephone, mechanical, 'T. S. & W. W. Davis...... 396,683
Textile fabrics, machine for piling, O. Wolfsohn.. 396,720
Ticket, railway, W. A. Megrath 396,591
Tile machine, C. Carr.............. .. 396,466
Time meter, electric, G. F. Card.. .. 896,645
Time switch, B. E. Waters ... 396,632
Tongue tip for vehicles, W. Chatterson.. .. 396,683
Triturating mill, J. R. Alsing....... . 396.453
Trough. See Feed trough. Watering trough.

Truck, sleigh, T.. R. Carhart ...
Truss, J. R. Meloney

. 396,414

Truss for torsion balances and the like, W. Kent.. 396.497
396393

Tube boiler, radial, Clarke & Savage...
Typewriter ciphograph, G. Bofinger....
‘Typewriting machine, Currier & Blount.
Valve and trap, check, C. K. Moore ....
Valve, steam-actuated, A. Ball .
Vehicle running gear, A. W. Johnson..............
Vehicle spring, R. Sproul
Vehicle, two-wheeled, A. A. Abbott.

Vehicle wheel, J. Bolick........... . 396,461
Vehicle wheel, Schaus & Mayer.. . 896,514
Velocipede pedal, E. E. Tufts.... .... . 396,673
Vessels, construction of, J. D. Cornwall. 396,648
Violin tail piece, R. A. Macready ........ . 396,408
Wagon spring, C. A. Howard.......... .. 396,694
Warp linking machine, R. Garsed et al.............. 896,554

Washer. See Dish washer.
Washing machine, C. D. La Port
‘Water closet, 8. F. Sniffen
Water elevator, automatic compressed air, J. K.
Leedy...
Watering trough

Web feeding mechanism, L. C. Crowell ........... 396,470
Weighing machine, coin-controlled, W. S. Daven-
470) o /2 teeeeeneieans 396,394

Wells, rig tor drilling and pumping, G. Corbett.... 396.544
396,621

Wheat for food, preparing, R. Smith...
Wheel. See Fifth wheel. Vehicle wheel.
Whiffletree, F. R. Willson, Sr
Windmill, D. J. Howenstine. .....
Window opener and closer, A. Rapp
Window shades,  maps, etc., exhibitor for, E. A.
Bullard ..... cooiit cieiiii e
Wire drawing machine, H. Smith..
Wire tightener, C. B. Butler......
Wrench, A. I.. Duncan

. 396,682
896,689

Wringer. See Mop wringer.
DESIGNS.
Bottle, therapeutic, E. C. Post................ cenee... 18,879
Photograph exhibitor case body, Porteous &
Miller. . ciiiiiiiiiiiines cer ceveeiens ou 18,876 to 18,878
Trunk, P. Carpeles..........ccocve covivvnnnns ... 18,875
Trunk tops, corner iron for, P. Carpeles............ 18,874

TRADE MARKS.

Ale, mixture or compound formaking ginger, M.

Michaelis & Son . . 16,210
Baking powder, G. C. Hanford... .
Baking powder, K. B. Sayres......c..ccoovviiieinnennn.
Belting, medium grade rubber, New York Belting

and Packing Company
Boots, shoes, and slippers, F. Dalsimer..

Cologne, B.Kent................... cece seee te eee.ee
Cutlery, Graef & Schmidt.... ... .............0
Flour, wheaten grits, farina, oatmeal, cornmeal,

and hominy, St. Paul Roller Mill Company...... 16,218
Food substances, oleaginous, N. K. Fairbank &
Leather for the uppers of shoes, C. S. Hull....
Maize or Indian corn, C. E. Prunty
Meats, preserved, Cunningham & De Fourier Com-

. .. 16198

Medicine for internal use, cough, B. . 16,207
Ointments, cuticle, Bolling Drug Company. . 16,197
Paper and envelopes, writing, B. A. Hard........... 16,204

Paper, writing, Riverside Paper Company..........
Remedy for abrasions and other external injuries

and diseases of the skin, liquid, E. B. Waldo.... 16,219
Shoes, Elderkin Taylor Company.. . 16,200
Sirup and sugar, L. F. Palmer...... . 16212
Tea, .JJapan, H. J. Hunt........ D 16,206

16,214

Tea, Japan, Smith, Baker & Co., of Japan... . 16,216
Tonic and stimulant, nerve, B. Kent................ 16,209
Woven fabric, cotton or partly cotton and wool

and partly wool, Smith, Hogg & Gardner . .. . 16,217

A Printed copy of the specification and drawing of
any patent in the foregoing list will be furnished from
this office for 25 cents. In ordering please state the name
and number of the patent desired, and remit to Munn &
Co., 361 Broadway, New York.

Canadian Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40
each. If complicated, the cost will be a little more. For
full instructions address Munn & Co.. 361 Broadway,
New Vork. Other foreign patents may also be obtained.

..... vee 396,437 |

Wdverfisements.

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

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-

USEADIMANT WAL PUSTE

T Adhesive. Doesnot check
\/ ( s
AL

or crack. It is impervious
-

1 to wind, water, and disease
i germs. It dries in a few
— hours. It canbe applied in
—1_ any kind of weather. Itis
—in general use. Li

The Sun Typewriter

PRICE $12.
A Perfect Machine

For business purposes or
home use.

Easy Action, Rapid Work, Durable, Complete
Will be shipped unywhere C. O. D., with privilege of ex-
amination, and if not satisfactory, can be returned
by merely paying express charges both ways.
Address SUN TYPEWRITER CO.,

319 Broadway (entrance on Thomas 8St.), New York Cit{.

L

granted for the mixing,

ADAMANT  MFG. C0.

. = 71 E. Genesee Street,
() Syracuse, N. Y.

THE GREAT TELESCOPES OF THE
World.—A paf)erby Prof.John K. Rees, giving a popular
account of all the great telescopes, their powers and
limitations and method of construetion. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 635. Price 10
cents. To be had at this office and from all newsdealers.

SEBASTIAN,MAY &C0'S

Improved Scrow Cutting

Power L. LL O

Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-
teurs’ outfits. Lathes on trial.
Cataloguesmailed on application,
165 W. 2d St., Cincinnati, O.

ICE-HOUSE AND COLD ROOM.—BY R.

G. Hatfleld. \vith directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59. Irice 10 cents. To be had at this office

and of all newsdealers.

Welis, Oil and Gas Wells, drilled
by contract to any depth, from 5
to 3000 feet, We also manufacture
and furnish everything required
to drill and complete same. Port-
able Horse Power and Mounted
8team Drilling Machines for 100 to
600 £t. Send 6 cents for illustrated
catalogue. Pierce Artesian
and 0il Well Supply Co.,
80 Beaver Street, New York. :

HOME-MADE INCUBATOR.—PRACTI-
cal directions for the manufacture of an effective incu-
bator that has been carefuliy tested and found to per-
form all that may be reasonably expected ; with direc-
tions tor operating. With 4 figures. Contained in ScI-
ENTIFIC AMERICAN SUPPLEMENT, NO. 630. Price 10
cents. To be had at this office and from all newsdealers.

OIL WELL SUPPLY CO. Ltd.

91 & 92 WA'TER STREET,
Pittsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WRLLS
or. either Gas, Oil, Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools, etc.
Illustrated catalogue, price
lists and discount sheets
on request.

VELOCITY OF ICE BOATS. A COLLEC.

tion of interesting letters to the editor of the SCIERTIFIC
AMERICAN on the guestion of the sgeed ofice boats, de.
monstrating how and why it is that these_craft sa
faster than the wind which propels them. Illustrate
with 10 explanatory diagrams. Contained in SCIENTIFI(
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To
be had at this office and from all newsdealers.

' 7' ONLY SEVEN DOLLARS
DEMANE THiS. PUMP

OF YOUR
DEALER.

I

OR WRITE ‘
TO US FOR PF{'ICES.;“
VanDuzen's PatenT

VAN DuzeN & TIFT.éj

SOLE MAKERS
INCINNATI,

=
o

AIR, PURIFICATION OF.—BY D.

P’rince, M.D. An experimental study in re'ation to the
remova from the air of the dust or particulate material,
quposed to produce yellow fever, small-pox. and other
infectious disease. 11llustration. Contalned in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 569. Price 10
cents. To be had at this office and from all newsdealers.

THE PHONOGRAPH.--A DETAILED

description of the new and improved form of the pho-
nograph just brouﬂlt out by Edison. ith 8 engrav- .
ings. Contained SCIERNTIFIC AMERICAN SUPPLE-
MENT, No. 632. Price 10 cents. T'0 be had at this
office and from all newsdealers.

INGERSOLL ROCK DRILL CO.,
10 PARK PLAOE, NEW YORK.

Improved ‘“Eclipse **
ROCK DRILLS,

= For Mining, Tunneling, Shaft-
Sinking, Quarrying, ubmarine
drilling, and for all kinds of rock ex-
cavation.
“ Straight Line” AIR COMPRESS-
='ORS, Boilers, Steam and Horse Power
\Hoists Electric_Blasting Batteries
and eneral Mining Machinery
Send for full descriptive Catalogue

GLACIAL EPOCHS AND THEIR PE-
riodicity.— By Adolphe d’Assier. A presentation of the
considerations that tend to establish the fuct that the
progressive cooling of the earth must, in the course of
ages, have produced circumpolar glaciers, and that the
periodic and alternate return of these in the two hemi-
spheres is closely connected with the secular displace-
ment of the perihellon. Contained in SCIENTIFIC AMKR~
ICAN SUPPLEMENT, NOS. §31 and"632. Price 10 cents
each. To be had at this office and from all newsdealers,

AIR COMPRESSORS

GENERAL MACHINERY ror ;5% TEggge

Minine TUNNELING S
QUARRKY &RRNRIAD N ORN

RAND DRILL Co 23 ParkPiace new
THE CRANK’'S STORY.— BY G. H.

Edwards, C.E. The part played by the crank in develop-
ing the economy of steam in multiple cylinder engines.
With two figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 641. Price l0cents. To be hadat
thisoffice and from all newsdealers. -

SETS OF CASTINGS

EL ENGINE
) CATALOGUE
FREE. .

BRIDGE CONSTRUCTION, DEVEL-
opment of.—A paper by Prof. W, P. Trowbridge, givi

a history of the art of ybuildiug bridizes, a?on[rg w’ig} o
tices of some remarkable historic bridges. Containe
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 637.
Price 10 cents. To be had at this office and from all
newsdealers.

CHARTER'S GAS ENGINE

2to %5 H. P.

The Simplest, most Reliable, and
Economical Gas Engine
in existence.

Animpulse at every revolution,
Perfect steadiness guaranteed
for Arc or Incandescent Electric
Lights.

Independent of gas works when
desired, and makes its own
fms at a cost of 65 cents per
M feet, or about one cent per
hour to each indicated H. I’,

A Perfectly Sate Motor for
All Places and Purposes.

New York Agent, JOHN J. BOCKIE, 47 Dey Street.
Chicago Office and Salesroom, 152 Lake Street.
For circulars and prices, address

Charter Gas Engine Co.

P. O. Box 148. STERLING, ILL.
ROPE TRANSMISSION OF POWER.

—Some valuable su%zestious to those who would apply
rope in place of leather belting for the transmission of
B;)wer over long distances. With 12 figures. Contained

SCIENTIFIC AMERICAN SUPPLEMENT, No. 638, Price

10cent s. To be had at this office and from allnewsdealers.

39th ANNUAL STATEMENT

OF THE

ATNA

LIFE INSURANCE CoO.,
OF HARTFORD, CONN.,
January 1, l1l88°o.

Premium Receipts in 1588, .
Interest Receiptsin 1888, . . 1,730,120.97
Total Receipts during the year, . . 5,135,085.13
Disbursements to Policy-holders, and

for expenses, taxes, etc.,
AssetsJanuary 1.1889, . e .
Total Liabilities, ...
Surplus by Conn., Mass.,, and N.Y.

standard, e« .+ . 5,566,055.24
Surplus by many States. . . . '7,325,000.00
Policies in force January 1, 1889,

$3,404,964.16

4,045,408.26
33,819,034.97
28,252.979.73

67.749, insuring, . . . 102,904,303.44
Policies issued in 1888,
16,094,387.00

8,083, insuring, . . .

MORGAN G. BULKELEY, President.
J. C. WEBSTER, Vice-President.
J. L. ENGLISH, Secretary.
H. W. 81. JOHN, Actuary.
GURDON W. RUSSELL, M. D.,, Consulting Physician.

F AGENTS WANTED. &

© 1889 SCIENTIFIC AMERICAN, INC

NICKEL PLATING

&POLISHING MATERIALS.

ZUCKER &LEVETT
| CHEMICAL €2 NEW YORKUS A

NICKEL ANODES,

NICKEL SALTS,
ROUCES,
COMPOSITION,
BUFFING WHEELS,
ELECTRO & NICKEL
PLATING OUTFITS.

ELECTRO MOTOR, SIMPLE, HOW TO

muke. ByG.M. Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting
amateurs to make a motor which might be driven with
advantage by a current derived from a battery, and
which would hayve sufficient power to operate a foot
lathe or any machine requiring not over one man power.
\Vith 11 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No, 641. Price 10 cents. To be had at
this oftice and from all newsdealers.

Screw Cut-

«Star* L
Foot Lathe ting Auto-
Swings matic Cross
9x25 in. A Feed, etc.
Scroll Saws H Catalo,
Cirenlar | Frcg ue
Saws,Lath of all our
o~ Mortisers, Machinery.

Seneca Falls Mtg. Co.. 695 Water St., Seneca Falls, Nu Y,
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HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers, and Importers,
810 Walnut St., Philadelphia, Pa.. U, S. A.

§¥"Our new and Revised Catmogue of Practical and
Scientific Books, 80 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

ARCHITECTORAL  BOUES.

Useful, Beaut_i@& and Cheap.

To any person about to erect a dwelling house or sta-
ble, either in the country or city, or any builder wishing
to examine the latest and best plans for a chureh, school
house, club house, or any other public building of high
or low cost, should procure a complete set of the ARCHI-
TECTS’ AND BUILDERS EDITION of the SCIENTIFIC
AMERICAN.

The information these volumes contain renders the
work almost indispensable to the architect and builder,
and to persons about to build for themselves they will
find the work suggestive and most useful. They contain
colored plates of the elevation, plan, and detail draw-
ings of almost every class of building, with specifica-
tion and approximate cost.

Four bound volumes are now ready and may be ob-
tained, by mail, direct from the publishers or from any
newsdealer. Price,$2.00 a volume. Stitched in paper
covers. Subscription price, per annum, $2.50. Address
and remit to

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

L

MATERIAL

N /AN WINKLE R.CC.
NEWARK, N T,

92 LIBERTY ST.N.Y.

ICE-HOUSE AND REFRIGERATOR.
Directions and Dimensions for construction, with one
illustration of cold house’ for preserving fruit from
season to season. The air is kept dry and pure through-
out the year at a temperature of from 384° to 36°. Con-
tainedin SCIENTIFIC AMERICAN SUPPLEMENT No. 116.
Price 10 cents. To be had at this office and of all news.
.Qealers.

MADE WITH BOILING WATER.

EPPS’S

CRATEFUL—COMFORTINGC

MADE WITH BOILING MILK.
MODERN LANGUAGES.—A PAPER

by Prof. Charles F. Kroeh, describing the yarious meth-
agu of teaching and learming modern languages, with
criticisms ot the same. Contained in SCIENTIFIC AMERI-
OAN SUPPLEMENT, No. 639. Price 10cents. Tobe had
at this office and from all newsdealers.

VO ATER MOTORS.
The most efficient and economi-

of water, specially adapted for
-running cheaply and efficiently,
Printing Presses, Elevators,
Church Organs, Coffee Mills,
Sewing Machines, Lathes, Den-
tal Contrivances, and in fact,
any piece of Mechapism, R

inghamton Hydraulic

Power Co., State Street, Binghamton, N. Y.

ON RED AND PURPLE CHLORIDE,

bromide and lodide of silver.~On Heliochromy, and on
the latent photographi¢c image. y M. Carey Lea.
A series of papers showing (1) that chlorine, bromine
and iodine are capable of forming silver compounds ex-
hibiting beautiful colorations and possessing great
stability ; (2) that of these substances, the red chloride
shows_a tendency to 8 reproduction of colors; and (3)
that these substances constitute the actual material of
invisible photographic images, and that such material
may now be obtained by the iaboratory without the aid
of light. Contained in SCIENTIFIC AMERICAN SUPPLE-~
MENTS Nos. 615, 616, 617, 615, Price ten cents
each, or 40 cents for the series. 10 be had at this office
and from all newsdealers.

CCLLEGES &
BTAINMENTS,

PANAMA CANAL, WORK ON THE.
—An elaborate paper on the present status of the work
on this important engineering enterprise, with a descrip-
tion of the proposed provisional lock canal, with 9 illus-
trations. Contained in SCIKNTIFIC AMERICAN SUP-
PLEMENT, No. 6:36. Price 10 cents. To be had at this
office and from all newsdealers.

ERFECT ER
P NEWSPAL»FllE

s~
The Koch Patent, ¥ile, for preserving newspapers, Mag-
azines, and pamohlets, as%een recently improved and
price reduced, Subsgribers to the SCIENTIFIC AMERI-
CAN and SCIENTIPIC AMEF&C ¥ SUPPLEMENT can be
supplied for the low priee O l.b by majl, or $1.25 at the

of this paper. eavy board sides; inseription
O i b I S ERICAN Y 1a llt, - Nooassary for
every one who wishes to preserve the paper. iress

MUNN & CO., Publishers SOIENTIFIO AMERICAN.
PNEUMATIC DYNAMITE TORPEDO

un,~An exhaustive account of thisnew weapon and
gf the éx’})er%m@nu made with it; along with a descrip-
tion and illastratio, °1§ 8 groposed dynamite cruiser.
with6 figures. (Jont,affnlg:'l in 8CIENTIFIC AMERICAN SUP-
PLEMENT, No. 593. Price 10 cents, To be had at this
oftice and from all newsdealers.

PE AF ESS 229 Noises fn _HEAD

itirely Cured by
ibaiag Ber Cushdons, Whigpers heard di i

y fortable, selfadjusting. §
ol B e e |

k's Pat. Improved
is.
§5) X
s ol 4 L]

SCOX, 853 way, oor.] 3
vk oalLor Hhawratod book of proofs FRES,

THE BACKU

THE BACKUS MOTOR

Is the cheapest power known for driving all kinds of
light machinery. Thousands in use the world over.
Speak for themselves. Sold with or without a goyernor,
It is noiseless, neat,compact, and runs without attention

THE BACKUS EXHAUSTER

A wonderful Air Mover.

heating or cooling.
BACKUS

factories and public buildings. 0
dust, steam, foul air, acids, and is used for drying,
Send for Special Catalogue. &%

. B
WATER MOTOR CO., Newark, N.J.

Invaluable for ventilating
Will remove smoke,

GINE

AUTOMATIC CUT-OFF BALANCE VALVE
Highest duty, economy, and durability guaranteed.
Phenix 1rou Co. Trenton. N.J., M'f'rs.

F. VAN WINKLE, Agt., 91 Liberty St.,N. Y.

MOULDERS' TOOLS.— A DESCRIP-
tion of the tools used by foundry moulders and their
uses. With illustrations of the different implements.
C'ontained in SCIKNTIFIC AMERICAN SUPPLEMENT, No.
636. Price 10 cents. To be had at this office and
from all newsdealers.

LOCKS OF THE PANAMA CANAL.—

Description of the lock gates devised by Mr. Eiffel. for
use on the proposed Panama lock canal. \\ith 12 fig~
ures. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT. No. 639. Price 10 cents. To be had at this office
and from all newsdealers.

Encyclo- Diamond Book free,

pedia of Drills and 25c. for,
700 Engrav Lightning mailing it.

ings of Hydraulic American
W }% LL Well Works,
TOOLS, Machines. Aurors, I1I,

Branch House: 11 and 13 S. Canal St.. Chicago, llis.
MACHINERY.

E. & B. HOLMES,

SARRE
. BUFFALO, N. Y,

HOW TO MAKE AN INCUBATOR.—

Full directions. illustrated with 7 fieures. Also direc-

tions for operating the apparatus. Contained in

SCIENTIFIC AMERICAN SUPPLEMENT, No. 612, Pricell

cents. To be had at this office and from all newsdealers.
SHORT

BEST Lixk" TELEPHONES

PRICES REDUCED.

K-E and Ellsworth’s “El Eco”

Telephones Unexcelled.

For short lines and speaking tube pur-
poses. Satisfaction guaranteed.
Send two 2-cent stamps for illustrated
catalogue and circulars.

. T. G. ELLSWORTH,
- 177 West St., N. Y, City.

wﬂl'l‘ALl"S PLANISPHERES name and lo-
cate all Planets, Stars, and Constellations visible
at any given minute ot time. Write for circular. WJML
T. COOPER, Man’g, 307 Race Street, Philadelphia, Pa.

THE MORRIS TYPE WRITER,

f Price $15.
Perfect Letter-

in finely finished
case.
Agents Wanted

The Hoggson & Pettis Mfg. Co.,New Haven,Conn.
RAILWAY; SINGLE - LINE. — DE-

scription of the Lartigue system of -single-track railway
as applied between Listowel and Ballybunion, Kerry.
‘With 5 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 640. Price 10 cents. To be had at
this office and from all newsdealers.

9
stamps for Catalog. 1000 Illustrations.

JNO. WILKINSON CO.. 55 State St., Chicagos

SYSTEMS OF DISTRIBUTION OF
Electricity.—A lecture by Elihu Thomson, delivered in
the Sibley College course. The series, multiple arc, ser-
ies multiple and muitiple series, accumulatorand induc-
tion systems described, and their advantages and disad-
vantages discussed. With 18 figures. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 603. Price 10
cents. To be had at this office, and from all newsdealers.

Van Duzen’s Pat. Loore Pulley Oller
Highest Indorsements,
Enviable Reputation,
Scientific Pedigree.
A two years’ test by conservative |
manufacturers of national reputa- |
tion has shown it to be the on/y per- |
A fect bricator for Loose Pulleys in
use. Prices very reasonable. Send
for our “ Catalogue Number 55.”
VAN DUzEN & TIFT, Cincinnati, O.

PHTHISIS.—A PAPER BY DR. H. C.;

Wood, describing in detall the new treatment of con- ;

sumption by sulphureted hydrogen. Contained in ScCI-
ENTIFIC AMERICAN SUPPLEMENT, No. 594, Price 10
cents. T'o be had at this office and from all newsdealers.

HICAGO HOROLOGICAI, INSTITUTE
175 Dearborn Street, Chicago, Ill.
Established for giving, rnclicn}{nnd Techni=
cal Instruction in Watchmaking, Students

can enter this School at any time. Send for circular
giving terms and full information.

ELECTROTECHNICS, DEFINITIONS

and Designations in.—A list of the symbols proposed by
Mr, Jamiesonfor electrical units, magnetism, and elec-
tric measurements. With 4 figures. Contained in ScI-
ENTIFIC AMERICAN SUPPLEMENT, NO. 595. Price 10

cents. To be had at this office and from all newsdealers.

THE CONTIN

THO!

BROOEKLYN, N. Y.,

E CORRUGATED BOILER FLUES

Under their own patents and those of SAMSON FOX of Leeds, England.
MADE IN ALL SJIZES, WITH FLANGED OR PLAIN
§F" Take Ferry from 10th or 23d St., N. Y., to Greenpoint. _&)

JRON WWORKS,

SOLE MANUFACTURERS OF

ENDS.

OWLAND, Pres.
257
0

50% SAVING

THE MACHEY AUTOMATIC SPFPRINKLER
Thermostatic Fire Alarm operated by Electricit

Positive in its action. Easily tested. No attendance required.

writers. The J. C. Mackey Co., 76-80 So. Water St., Syracuse. N. Y., U. 8. A.

city.
Endorged %y Under-

THE GENERATION OF STEAM.—A
lecture by Geo. H. Babcock delivered in the Sibley
College Course. I. The production of Heat. Furnaces
for burning bituminous and anthracite coal, wood. saw-
dust, waste gas, natural gas, etc., described. IIL 'I'he
Generation of Steam. General principles tobe observed
in the construction of boilers. With 14 figures. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, Nos.
624 and6:25. Price 10cents. To be had at this office
and from all newsdealers.

MODEL and g StndforCircmars.

EXPEﬂlMENTA C.E.Jones&Bro,

WORKF!!IAAL—TE CINCINNATI, 0.

(Mention this Papery

THE DEVELOPMENT OF THE MER-
curial Air Pump.—By Prof. Silvanus P.Thompson, D.Sc.
An interesting Historical paper in which the various mer-
curial air pumps in use from early timesuptothe present
are classified und described. 1. Upward driving pumps.
IL. Downwuard driving pumps. [I1. Upward and down-
ward driving pumps. IV. Combination pumps. V. In-
jector pumps. VI. Mechanical mercurial pumps. With
36 engravings. Contained in SCIfNTIFIC AMERICAN
STPPLEMKNT, NOS. 6:29, 630 and 631. _Price 10 cents
each. To behad at this office and from all newsdealers.

Clark’s Noiseless Rubber Truck Wheels

Save floors. Anti-Friction Casters.
Rubber Furniture Casters, etc.
atalogue free.

Geo. P. Clark, BoxL,Win%sor Locks, Ct.

THE NEW CROTON AQUEDUCT.—
Detailed description of the great aqueduct now bein,
constructed to increase the water supply of New Yor
City. and also of the great dam which it is Proposed to
build across the Croton River, at Quaker Bridge. With
engravings and a map. Contained in SCIKNTIFICAMERI-
CAN SUPPLEMENT, No. 538. Price 10 cents. To be
had at this office and from all newsdealers.

2nd &< MACHINERY £

N. Y. Mach’y Depot, Bridge Store 16, Frankfort St., N.Y.

STEAMER CITY OF NEW YORK.—
Description of this new (nman twin-screw steamship.
and a comparison with her principal competitors. Wit

gures. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 641. Price10cents. To be had at this
office and from all newsdealers.

M u D E LS EXPERIMENTAL WORK

AND
LIGHT MACHINERY,
N. ERLANDSEN, 107 Rivington Street, New York.

PETROLEUM FUEL.—AN ACCOUNT
of the Pennsylvania Railroad’s experiments with the
Urguhart system of burning petroleum on locomotives,
and also of the experience of the Grazi-Haritzin Rail-
road with coal oil as a fuel. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT No. 615. Price ten cents.
To be had at this office and from all newsdealers,

$10.00 to $50.00

ness. Magi
jects. Ci 51’1%

per night. A
light and pro-
fitable busi-
Lanterns and Views of popular sub-
gues on application, Part 1 Optical, 2

athematical, 3 Meteorological, 4 Magic Lanterns, etc.
L. MANASKSE, 88 Madison Street, Chicago, k11,

SEAMLESS TUBES.—DESCRIPTION

of the various groeesses of manufacture ; with 44 figures
illustrative of the apparatus used. Contained in SCIEN-

TIF. RICAN SUPPLEMENT No. 6#8. Price 10
geu{sh To be had at this office and from all news-
ealers,

ANASTHETICS, A LESSON FOR
those who use.—By J,J. Chisholm, M.D. Remarkable
cases of resuscitation of patients apparently dead from
the inhalation of chloroform. with methods used. Con-
tained in SCIKNTIFIC AMkRICAN SUPPLEMENT, No.
64:2. Price 10 cents. To be bad at this office and from
all newsdealers. :

Agents Wanted Everywhere

Thisofferisgood for 60daysand ismade
to assist us in securing good agents to
W introduce our watches, and in order to
protect us against speculators and
j dealers ordering in large quantities, We
require every one ordering, to cut this
advertisement ont 2and send with their
order, agreeing to try and make sales
[l from our mammoth catalogue which is
Psent free with every watch. On receipt of
ity cents in postage starps,as a guaran
tee of good faith, we willvend the watch
to you by express, C.0.D., subject to
examination, If found perfectly
satisfactory and exactly as reps
resented you oan pay the bal-
ance $5.37 and take the wateh,
otherwise you pay nothing.

The case is warranted sol
Goldoid, a composition met-
al which can not be told
from pure gold, except by
experts; it is richly en-
graved, with solid cap,
solid bow and erown, im-
ported French crystal and
18 warranted for 20 years.
The movement is a genu-
ine imported expansion
balance,quick train,hand
fitted, adjusted and regu-
lated, fully warranted,
with fair usage will last a
lifetime. Thisis your last
chance to get a $30 watch
‘or $5.87 and one free if you
sell 6. THE R. W, SEARS
y WATCH CO., 51, 53 and 55
Dearborn 8t., Chleago, Ills.
Reference: Fort Dearborn Nat'l
Bank. We recommend this watch
to every reader. Mention this pa-

per when ordering,

ICE and REFRIGERATING MACHINES

The Pictet Artificial loe Gompany (Limited), Room 6, Coal & Iron Exchange, New York.
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FOREIGN PATENTS
THEIR COST REDUCED.

The expenses attending the procuring of patents in
most foreign countries having been considerably rec-
duced the obstacle of cost is no longer in the way of a
arge proportion of our inventors patenting theirinven-
tions abroad.

CANADA.—The cost of a patent in Canada is even
less than the cost of a United States patent, and the
former 1ncludes the Provinces of Ontariv, Quebec, New
Brunswick, Nova Scotia, British (olumbia,and Mani-
toba.

The number of our patentees who avail themselves of
the cheap and easy method now offered for obtaining
patents in Canada is very large, and is steadily increas-
ing.

ENGLAND.—The new English law, which went into
torce on Jan. 1st. 1885, enab es parties to secure patents
in Great Britain on very moderate terms. A British pa-
tent includes England, Scotland, Wales, Ireland and the
Channel Islands. Great Britain is the acknowiedged
financial and commercial center of the world, and her
goods are sent to every quarter of the globe. A good
invention is likely to realize as much for the patentee
in Knglana as bhis United States patent produces for
him at home. and the small cost now renders it possible
for almost every patentee in this country to secure a pa-
tent in Great Britain, where his rights are as well pro-
jected as in the United States.

OTHER COUNTRIES.—Patents are also obtained
on very reasonable terms in France, Belgium, Germany,
Aucstria, Russia, Italy, Spain (the latter includes Cuba
ana all the other Spanish Colonies), Brazil, British India
Australia,and the other British Co onies.

An experience of FORTY yearsnas enabled the

publishers of THE SCIENTIFIC AMERICAN toestablish
competent and trustworthy agencies in all the principal
foreign countries, and it has always been their aim to
have the business of the.r clients promptly and proper-
1y doune and their interests faithfully guarded.

A pamphlet containing a synopsis of the patent laws
of all countries, including the cost for each, and othe
information useful to persons contemplating the pro-
curing of patents abroad. may be had on appiication to
this office.

MUNN & CO,, Editors and Proprietors of THi SCI-
KENTIFIC AMERICAN, cordially invite all persons desiring
uny information relative to patents, or the registry of
trade-marks, in this country or abroad, to cali at their
offices, 361 Broadway. Examination of inventions, con-
sultation, and advice free. Inquiries by mail promptly
answered.

Address, MUNN & CO.,
Publishers and Patent Solicitors,
361 Broadway, New York.

BRANCH OFFICES: No. 622 and 624 I Street, Pacific
Building, near 7th Street, Washington, D. C.

USEFUL BOOKS.

Manufacturers, Agriculturists, Chemists, Engineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective callings. Our post office department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors. on more than fifty
different subjects, has recently been published for
free circulation at the office of this paper. Subjects
classified with names of author. Persons desiring
a copy, have only to ask for it, and it will be mailed
to them. Address,

MUNN & CO., 361 Broadway, New York.

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, PA., Builders of High Class
Steam Engines. Diamond Drilling and General
Machinery. Flour Mill Rolls Ground and Grooved.

SEVERN AND MERSEY TUNNELS.—
Full description of these two important engineering
works, with two engravings. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 604. Price 10 cents. To
be had at this office and from all newsdealers.

P u llEYS Cheapest, Lightest, and Best. Made by
s Hardwood Split P. Co.. Menasha, Wis.

LIME RKILN THAT SAVES 36 PER CENT.
over any other Kiln known. Guaranteed to burn
No.1 lime with coal or wood. Rights for sale.

C. D. PAGE, Patentee, Rochester, N. Y.

NATURAL GAS

Manufacturers who desire
first-class locations in the
region near Pittsburg, on line of P. R.R., on most
favorable terms, will please address

R. S. JAMISON, Greensburg, Pa.

RECEIVER’S SALE

The entire contents of the Foundry of the late firm of
S. S. Hepworth & Co., at Yonkers, (Glenwood Stution),
New York, consisting of lathes, planers. boring mills,
drill presses, milling machines, several cranes, one 15
ton travelling crane, several tons of scrap iron, two
safes, office furniture, patterns, drawings, a large quan-
tity of valuable machinery, and other personal property
will be sold on February 28, 1889, at ten o’clock A. M., a
the above mentioned foundry. Premises now open for
inspection. Send for catalogue to
Henry T. Dykman, Receiver, White Plains, N. Y.

$500 CASH will buy Patterns, Cuts, and Patent on
Wire Stretcher. Large trade. Boys’ work. Hand tools.
100 per cent. profit. D. H. BAUSMAN, Lancster, Pa.

cientific American

The §eienifi

PUBLICATIONS FOR 1889.

—_

The prices of the different publications in the United
States, Canada, and Mexico are as follows :

RATES BY MAIL.
The Scientific American (weekly), one year
The Scientitic American Supplement (weekly), one
yea, ... .

$3.00

The Scientific American, Export Edition (monthly) 5.00

one year, . . .
The Scientific American, Architects and Builders
Edition (monthly), one vear. . . . . . 2

COMBINED RATES.
The Scientific American and Supplement, . 7.00
The Scientific American and Architects and Build- 8

ers Edition, . ., . . . . . . .
The Scientific American, Supplement, and Archi-
tects and Builders Edition, . . .

Proportionate Rates for Sic Months.

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

MUNN & CO., 361 Broadway, New York.

JOHN MILLARD writss from
Odinburg, Ind., Nov. 20.—Dryke's,
Board lixir has produced a heavy
mustache on my upper lip in 4
ok, M fen ene Sxtirely

DYEE'S Beard Elixir grows the heaviest
board and hair in 4 waoks. One Phg.do the
work of 3. Gusrantesd now, four times the
froving srongth of any remedy keows.
) sack. 4 for S0, stampe, svaled,
RMITE'S MFG. CQ., Palatin, lies
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Wdvertisements.

Inside Page, each insertion « = = 75 cents a line.
Back Page, each inseriion = = = 31.0 a line.

The above are charges per agate line—about eight
words per line. T1'his notice shows the width of the line,
and is set in agate type. KEngravings may head adver-
tisements at the same rate per agate line. by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
i ng to appear in next issue.

Both the Frames and Blades of our Star Hack
aws are now as perfect as human skill can make
them. Tue Frame is steel, polished and Nickel
plated, and will hold all blades from 3 to 12 inches,
and face them in four directions. With the extra
clamp, as seen in the cut, all broken Lslades can be
used. These Saws have a file temper, and one five
cent Blade will cut iron or soit steel steadil for
several hours, doing more work than a dollar’s

worth of files.
$1 00

Pnce of No 6 Frame 19
“oou Blad(.s per doz. 55¢ 60c 65¢ T0c 85¢ 950 $1 05
Inches long 6 7 8 910

Frame, Blades or Clamp. sent by mail pre pald on
receipt of price. Also ior sale by all Hardware
Dealers. All goods bearing our name are fully

warranted.
MILLERS FALLS CO.,
93 Reade Street, New York.

STEEL BALILS.

For Anti=-Friction Bearings, of
Best Cast Steel. Hardened,
Ground, and Burnished, from |
3-16 in. to 2 in. diameter. ‘
fi 1n quality and density of metal, :
§/ in uniformity of temper. and in ac- |
¥/ curacy and nicety of finish warrant- !
f ed unequaled. i
l?" Samples and prices on applica-

Simond’s Rolllng-Machlne Co., Fitchburg, Mass.

ICE-BOATS — THEIR CONSTRUCTION
and manzzement.. With working drawings, details .and
directions in full. Four engravings.showing mode of
construction. Views of the two fas t ice-sailing boats
us d on the Hudson river in winter. . Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE=

MENT, 1. The same number also contains the rules and
regulations for the formation of ice-boat cIubs. the saile

ing and management of ice-boats. Price 10 cents.

Chicago.

'THE GUTTA PERCHA & RUBBER MFG. CO.

The Largest Manufacturers of Mechanical Rubber Goods in the World.
ESTARBILISEIED 1888.

Packing, Belting, Hose, Mats, Matting, etc.

35 WARREN STRLEET, NEW YORK,
San Francisco.

Portland, Oregon. Boston, Mass.

THE MODERN 1CE YACHT. — BY
Geo. W. Polk. A new and_valuable paper. containing
full practical directions and specifications_for the con-
structlon of the fastest and best kmds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale, showing the form, position,
and arrangem ent of all the parts, Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 6:24. Price 10
ceuts. To be had at this office and of all newsdealers.

JENKINS’ AUTOMATIC AIR VALVE

Wa do away withthe expan-
”/ sion of metal, and depend on

\S \\\\\@w | an expansible elastic plug of
‘&\éﬂ
§ S

% Jenkins Packing, made special-
¢ ly for the purpose, thus insur-
ing a perfect seat.

PRICES, PER DOZEN.
Finished & Nickel Plated $750
Drip Cups for same, - 2.00

JENKINS BROS,, 71 John St., N, Y; 105 Mllk St.,
Boston; 21 North 5th St., Phila.; 54 Dearborn St.,Chicago.

Scientific Jook (jatalogue

RECENTLY PUBLISHED.

Ournew catalogue containing over 100 pages, includ-
ing works ou more than fifty different subjects. Will be
mailed free to any address on application.

MUNN & CO., Publishers Scientific American,
.i(il Broadway, New York.

STEAM ENGINES

Upright and Horizontal,
Stationary,
Portable and Semi-Portable.
8 to 16 Horse Power.

) INustrated Pamphlet Free. Address
AMES LEFFEL & Co.
¥ SPRINGFIELD, OMIO,

or 110 Liberty 8t., New York

INVENTORS and others desiring new articles manufac-
tured and introduced, address P. O. Box 86, Cleveland, O.

T#e KODAK CAMERA

Malkes 100 Instantanneous
Pictures by simply pressing a
button. Anybody ean use it who
can wind a watch. No focusing.
No tripcd, Rapid Rectllmear

sens. Photogra (}J)
moving objects.
be used indoors.
Division of Labor
tory to be finished.

Morocco covered Ca-
mera,in handsome
sole-leather case,

loaded for100 plctures.
For full description of “Kodak” see SC1..AM., Sept. 15, 88,

Price, $25.00. Reloading, $2.00.
The Eastman Dry Plate & Film Co.

Rochester, N. Y. {15 Oxford St., London.
Send for copy of Kodak Primer with Kodak Photograph.

LEAD SMELTING.—A FULL DESCRIP-

tion of the Lewis Bartlett process, by William Ramsay ;
illustrated with 9 engravings. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 593. Price 10 cents.
To be had at this office and from all newsdealers.

Barnes’ Foot-Power Machinery

Complete outfits for Actual Worksno:
Business. A customer says: * Consid-
ering its capamty and the accuracy of
your No. 4 Lathe, [ do not see how it
can be produced at such low cost. The
velocipede foot-power is simply ele-
gant. I can turn steadily for a whole
day, and at night feel as little tlred
as if 1 had_ been walkmg around.”
Descriptive Price List k're
W. F. & JOHN BARN ES CO.
999 RUBY ST., Rockford, TIl.

Tﬂ BUSINESS MEN.

e value of the SCIENTIFIC AMERICAN as an adver-
mmg medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal :
now published. It goes into all the States and
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent influence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in wnicn you decide 1t i8
for your interest to advertise. This is frequently done,
for the reason tnat tne agent gets a larger eommission
from the papers having a smull circulation than is allow-
ed on the SCTIENTIFIC AMERICAN.

For rates see top of first column of this page, or ad-

dress
MUNN & C(D.. Publishers,
1 Broadway, New York.

Address JOIIN A. ROEBLING 'S SONS. Manufactur-
ers, Trenton, N.J., or 117 Liberty Street, New York.

Wheels and Rope for conveying power long distances.
Send for circular.

PATENTS,

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine fmprovements, and to act as Soll(‘itors of Patents
for Inventors.

In this line of business they have had forty-on- years

¢, and now nave une Facilii for the
preparation of Patent Drawings, Specifications. and the
gmaecucmn of Applications for Patents in the United
tates, Canada, and Foreign Countries. Messrs Munn &
Co. alsoattend to the preparation of Caveats, Copyrights
for Books, Labeis, Reissues. Assignments. and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms
amphlet sent free of charge, on application, con=
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals. Reissues. Intringements, As-
signments, Rejected Cases, Hints on the Sale of Pa-

tents, etc.

W ealso send. freeof charge, a 8ynopsis of Foreign Pa-
tent Laws.showing the cost and method of securing
patents in all the émncl al countries of the world.

MUNN 0., Solicitors ot Patents,
361 Br nadway. New York.
RANCH OFFICES.—No. 622 and 624 F Street' Pa~
clﬁc Building, near 7th Street, Wuhmgwn.

errito- . ..

GUILD & GARRISON

Y,2U.S8. A,
Builders of Stenm Pumpn for Ll?uids or Semi-liquids.
High Grade Vacuum Pump-. Filter Press P
Air Compressors, Acid 13lowers
Agitators, Condensers for Pans, ]inzlne-,
Pumps, Vacuum Apparatus, etc.

umps
Steam

THERMO-MAGNETIC GENERATOR
and Motor.—Description of an apparatus devised by
Mr. Menges for the purpose of generating electricity by
the direct conversion of heat, or by a more direct con-
version than that of an ordinary dynamo. With 5 fig-
ures. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, NO. 633. Price 10 cents. Tobehad at thisoffice
and from ail Dewsdealers.
‘Wanted 50,000 Sawyers

SAws and TLumbermen to SAws

send us thelr full address for a copy of Em=
erson’s k of SA WS, We are first
to introduce NATURAIL GAS for heating and
tempering Saws with wonderful effect up-
WOn improving their quality and toughness.w
enabling us to reduce prices. Address

EMERS( DN, SMITH & 00. (Ltd.).
Beaver Falls, Pa.
WELLS BROS. & CO0.
GREENFIELD, MASS.

Manufactarcrs o
Screw Outting Mnehlnery and

Tools. Fine Tups. Adjust-
le Dies. ol Out-
ters and Nut Tap-
pers. New Little

Giant Screw
Plates,
e, &c., &e.
SEND FOR DESORIPTIVE
OATALOGUE FREE.

SYRACUSE NALLEABLE [RONWORRY

W.B BURNS PROP™

{25 AMERIGAN BELL TELEPRONE G0,

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 itor itslicensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

ERIE ENGINE WORKS YiaNiadoas v s,

STATIONARY-PORTABLE-AGRIC URAL - ENGINE S
STATIONARY -PORTABLE -VERTICAL - BOH_ERS

JAMES B. EADS.—AN ACCOUNT OF
thelife and labors of this eminent engineer. Witha
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT., No. 59:2. Price 10 cents. To be had at this
f.ﬂce and from all newsdealers.

sDEVLIN % Co & FINE TNNiNG 35, 0 PAT
Scientific Jmeviran

AND FINE GRAY !RON ALSO STEEL
M A ABL 9 CASTINGS FROM SPECIAL
ININA
0M LEHIGH AVE & AMERICAN ST. PHILA. ‘LN“_FE
T E
ESTABLISHED 1846.
The Most Popular Scientific Paper in the World.

Only $3.00a Year, including Postage. Weekly.
52 Numbers a Year.

This widely circulated and splendidly llustrated
paper is publisked weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,

FOR SALE—~STATE RIGHTS. For the Best
Water Closet in the World, SANITARY PLUMBING
MF@. Co., 910 Webster Street, Oakland, California.

cover ; a frontispisce,

worth, both in quall
of GUTDE 15 cecnts, hoopyoon

{News Striped Rose.The Greatest Novelty
It originated with usin 1835 3 1a entirely

. winters withont protection,

;nrl llea;ndlh::n y‘o‘u ca;l haves

n ok, tly striped,

Xgawer iana ne‘yv name, but & gannkw novelty,

e ba VICK'S FLORAT,
logne of Amerlca, now ready
scription ¢f ever, '?d 8
oﬁexr)s. We dnngtl;?i‘:m!se i

and quantity. Seeour N oveltl i 3
w cgﬂ mut'.ye o8 in Flowers and thblu
~ a ICK SEEDSMAN, Rochestor, N. Y.l

IN HARDY ROSES
EVER OFFERED,
the rigor of our northern |§
Flowem large and fra-
grsnt 3 color soft, sat-
Price $1.00, reg:“idlcmsli" : lllxOt ax
400, p and each pur.
GUI oneer Seedu‘(gah-
revised and_enlarged; new !hape; new type;
olored Flates, Contalna an 1llustration_an
phnt, ﬂcwer and vegeub]o and prices of same, No b
dollars’ worth for 50 ccnts,”” but we do give money’u

whm and carmine ;

for that amount in Seeds, so that the book h

g.
"ds‘r‘\W/ - izl""¥® -, Q. o

8, HANGCERS,
N CLUTCHES!

O-<

PROGRESS MACHINE WORKS,
-8 F. BROW"

34 Park Place, J.\T. .

CGPP TR TUBES.
SHEETBRASS BR ASSWIRE

TRAMWAY, COMPRESSED AIR.—DE-
scription of a Tramway recently constructed between
Vincennes and Ville Evrard, and the rolling stock of
which is propelled by a mixture of compressec air and
steam. With 2 figures, Contained in SCIENT.FIC AMERI-
CAN SUPPLEMENT, No. 63%7. Price 10 cents. To be
had at this office and from all newsdealers.

A 10 or12 in. Perfect Screw Wrench, also 1 Per-
fect Plpe Wrench.

for §:. -
WATER Manuf’r,
38 Warren $t., N. Y.

ESTABLISHED HALF A CENTURY.

MEENINS

SAFES

HAVE MA PATE:mpno\lEMENTs
o FouND IN ' e
THAT WiLL wsu. REPAY AN

INVESTIGATIDN

BY THOSE R EiRe 10 SECURE

THE BEST SAFE
MARVIN SAFE CO.

NEW YORK, PHILADELPHIA,
LONDON. ENGLAND.

87 MAIDEN LAN!,
NEW YORK
CCARS, PELABELMEA, LCWBML.

THECOPYING PAD.—HOW TO MAKE

andhow to use; with anengraving. Practical directions
how to %re re the gelatine pad, arnd also the aniiine ink
by whic e 0&3195 are made how to apply the written
letter to the how to take off copies Of the letter.
Contained in S8CI ENTIFIC AMERICAN SUPP LEMENT, NO.
43N. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

The CUSHNMAN Patent
3 Pinion Geared Scroll Chucks
with their latest improvements

are unexcelled. Made in all sizes
from 23 inch to 12 inch diameter,
and are sold by the trade all over
the world.
Manufactured by
The Cushman Chuck Co.,
Harttord, Conn.

ANEW . CA TA LOGU
VALUABLE PAPERS °

Contained in SCIENTIFIC AmmICAN SUPPLEMENT, sent
Sree o[;lchm‘&e to any addres
UNN & CO., 361 ‘Brondway, New York.

CHEMICAL AND ALLIED INDUS-
tries.—By Watson Smith. An eiaborate report upon
the objects illustrative of the progress, advance, and
resent nosition of the chemical industries shown at the

anchester Royal Jubilee Exhibition, Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, NOS. 62, 62S.
629, 630, 632. Price 10 cents each Or 50 cents for the
series. To be had at this office and from all newsdealers.

M ]NISTS SUPSY LATHESL-

S
CHUCKS ,‘00\'

S ' SCREWS
5’\;\0 SoA

CAAUP(RS ETC

SEND |3 cenTs PZ
FOR ILLUSTRATEDQ LA'ALQJUE
MONTGOMERY &C0 105 FULTON ST NY

WEITMYER PATENT FURNACE.*Jasfisr
I1DE Automatic Engines, Traction and Portable Engines,
STEAM ROAD
Manufactured by FOUNDRY & MACHINE DEPT., Harrisburg, Pa., U.S.A.
New York Officé, Messre. Fleming & Kimball, 17 Dey Street. New England

omce. Messrs. John Post, Jr. & Co., 70 Kilby Street, Boston. Baltimore
Ofice, Messrs, Thomas K. Carey & Bro., 2 Light Street.

ROLLERS,

© 1889 SCIENTIFIC AMERICAN, INC

repr ing Engineering Works, Steam Machinery,
New Inventions. Novelties in Mechanics, Manufuctures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Nutural History, etc.
Complete List of Patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of tln'ee dollurs by the pub-
lishers; 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. Ad-
dress all letters and make all orders,drafts, etc., pay-

able to
- IMTITIT & COo.,
361 Broadway, New York.

T EX X

Scientific American Supplement.

This is a separate and distinct publication from
THx SCIENTIFIOC AMERICAN, but is uniform therewith
in size,every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History. Geography, Arch#ology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering. Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photogruphy,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amonunt of fresh
and valuable information obtainable in no other pub-
lication. .

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPI.LEMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMKNT, both mailed -
for one year for $i.00. Single copies 10 cents. Address
and remit by postal order, express money order, or check,

MUNN & Co., 361 Broadway, N. Y.,
Pablishers SCIENTIFIC AMERICAN.

-
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, rich-
ly adorned with elegant plates in colors, and with other
fine engravings; illustrating the most interesting ex-
amples of modern Architectural Construction and
allied subjects.

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

The elegance and cheapness of this wagnificent work
have won for it the T.argest Circulation of any
Architeccural publication in the world. Sold by all
newsdealers. $2.50 ayear. Remitto

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

PRINTING INKS,

HE “Scientific American isprinted with CHAS,

ENEU JOHNSON & CO.’S INK. Tenth and Lom-
bard Sts., Phila.,and 47 Rose St., opp, Duane 8t., N, Y,





