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A RECENT SEARCH LIGHT EXPERIMENT.

The recent experiments with electrical search lights
on the Spit, near Hurst Castle, opposite the Needles
passage, in the Solent, England, were, so far as can be
learned, not in anywise novel, nor is it easy to see how,
as is claimed in some quarters, these lights can balk
torpedo boat attack. The design was to protect the
roadstead, and it is claimed that this was accomplished.
It is true that the torpedo boats were discovered in
the blackness and held in broad view for the fire of
the shore batteries. Perhaps these batteries could
have destroyed theimn before they reached the shipping,
perhaps not. Even if so, it does not prove very much.

An account says that a great volume of smoke made
by the war ships accompanying the little craft, pur-
posely to mask their design, blew out'to sea, the wind
being outward, thus enabling the search lights to bring
| the enemy out clear. But the wind does not always

] blow in that direction, and hence the test would have

been more satisfactory had the wind favored the
attack.

Again, the best promise of the torpedo boat is
thought to be in the protection of, rather than in the
attack upon, harbors. Electrical search lights might
or they might not advantage ships coming in from the
sea. Supposing they did locate the attacking torpedo
boats as they came up; unless there was the power to
beat them off, of what value would the knowledge be?
If the heavy quick-firing guns now being set up atop
the conning towers of the new torpedo boats realize
the promises made for them, the torpedo boat will
have a palpable advantage, because able to throw upon
a ship as heavy shot as can be thrown back, before it
an immense target and a steady one, though itself af-
fording only a small and running mark for the ship’s
gunners stationed aloft and alow.

THE INADEQUATE SUPPLY OF WATER FOR NEW

YORK.

For complete physical independence there are few
undertakings that will compare favorably with the
new Croton scheme. Tested by any one of several
elementary methods, it departs so widely from the re-
quirements that the results only corroborate the hypo-
thesis that the scheme claims absolute freedom from
all obligations of physical science.

Take, for instance, the relation that should exist be-
tween the capacity of the aqueducts and the available
supply. So far as any advantages of storage are con-
cerned, the surveys explain that, owing to the topo-
graphy of the 361square miles constituting the basin,
there is an area of 115 square miles in the lower part
of the valley that cannot be made to contribute to
reservoirs except a terminal one be provided, and
therefore this portion may be deducted from the
whole, leaving the available area for storage 246
square miles.

Speaking generally, one square mile of watershed
will supply from 13,000 to 15,000 persons, provided the
allotment is only fifty gallons. Now, since New York
needs-one hundred gallons per capita, it is plain that
one square mile of the Croton basin will only supply
half this number, or from 6,500 to 7,500 persons. Es-
timating the population at present to be 1,700,000, the
number of persons depending on each square mile of
watershed (omitting the inhabitants thereof) is about,
7,000. But to furnish this population with water dur-
ing the present summer, it is computed that 23 thou-

sand million gallons of storage would be necessary ;
and inasmuch as thestorage provided amounts scarcely
to 9 thousand million gallons, there is a deficiency of
14 thousand million gallons.

This volume of storage (nine thousand million gal-
lons) is what is necessary to furnish 100 million gal-
lons per day—the capacity of the old aqueduct.

Can it be that the completed aqueduct is not
*“turned on” because it would now bring no greater
volume of water to the city than the old one ?

‘When the Sodom dam is completed, say in 1893, the
storage will be increased, but the city also will have in-
creased to such an extent that the deficiency of storage
will then be 16 thousand million gallons. In case the

mer of 1893, the total aqueduct capacity will then be 350
million gallons per day, while the volume furnished by
the reservoirs will be 135 million gallons.

Will the deficiency be made up in 1897? By this
time the demand of the city will have reached 250 mil-
lion gallons per day, and the storage computed to be
necessary is 43 thousand million gallons. Now, the
maximum storage capacity of the Croton basin, with-
out the Quaker Bridge dam, is 20 thousand million gal-
lons ; and since it is practically out of the question to
finish this latter structure before the year cited, there
will then be a deficiency of 23 thousand million gal-
lons, and more, too, unless all the smaller reservoirs are

1se0 | completed in the interval, which is so improbable that

it is safe to assert that the two aqueducts together
will not convey in the dry season of 1837 more than
140 million gallons per day.

Now the-question arises, Will the aqueducts even in
| mid-sammer convey a volume approximating to their
capaocity ? Aceordiug to the meteorological record of
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new aqueduct is courageously put into use by thesum-|.

the Croton Aqueduct Department, the maximum
volume of water obtainable is 270 million gallons per
day (80 million gallons less than the aqueducts can
deliver); and since the city will need this volume dur-
ing or before the year 1899, it is certain that even if the
projected dams are then in service, the deficiency of
storage would only be made up for a brief season.

To state the whole matter in a different way, we
might say that during the next ten summers sixty per
cent of the joint capacity of the aqueducts cannot be
utilized. What can be the gain in adding to the ex-
penditure in this drainage area, when the greatest pos-
sible effort can only remedy the present deficiency ten
years in the future, and then only for a short period ?

The conclusion is unavoidable that the Croton basin
was too limited to warrant the construction of the
second aqueduct, and does not warrant the construe-
tion of more dams now—hence the scheme’s independ-
ence of surveys and records of rainfall.

If all future expenditure be devoted to bringing
water from an elevated watershed that will afford 500
million gallons daily, the deficiency existing to-day
can be made good in five years, the pressure can be
restored, and the quality of the supply improved.

e
-

SPEED TRIALS OF A BRITISH SQUADRON,

The British Mediterranean squadron recently had
a four hours’ trial of speed between Cagliari and Port
Mahon, the result showing that, in a seaway only fairly
heavy, an enemy’s mercantile traffickers, if ordinarily
fast steamers or even sailers—for a quick-heeled sailing
craft with a gale behind her is good for 15 knots—have
little to fear from any ship now in the Mediterranean
squadron, and any craft purporting to be a warsman
not fast enongh to distance it nor armored to stand
and fight would scarce deserve a better fate than to
fall a prey.

The trial was under the British Admiralty orders
that squadrons must try the speed of their ships quar-
terly, the day being set long in advance, so that
nothing better than ordinary condition of wind and
sea may be expected. The wind was a head one, what
there was of it, a ‘‘ moderate” swell running. Here is
the tally of the four hours’ run, the measure being in
knots : Benbow, 61°5; Scout, 58; Phaeton, 57; Colossus,
56-5; Edinburgh, 51; Temeraire, 50'5; Dreadnaught, 48.
From thie it will be seen that the best time icade was
the Benbow’s, averaging scarcely 15°4 knots an hour,
the others in their order averaging 145, 142, 141, 12 7,
12+6, 12°0.

When the speed of these several ships is compared
with what they are credited with upon the measured
mile, the disparity is wide—further evidence, surely,
that practical tests, under ordinary conditions, are the
only ones worth the care and expense of making. If
the sea were always smooth, save at odd and widely
separated intervals, a run along the measured mile or
along the channel of a sheltered river would be a fair
test. But the contrary is the case. It’s nearly ali/ays
rough, sometimes heavy seas running with the wind,
sometimes running against or athwart it, with a nasty
swash resulting, and again swelling as with subterra-
nean convulsion. Hence the measure of a ship’s effi-
ciency should be on the broad seas in ordinary
weather.

A curious and interesting feature of the recent test
was the behavior of the Temeraire, which, notwith-
standing her aged boilers and lofty spars, she being
ship-rigged, ateinto the head wind, fairly up with most
of the more modern craft, though they were withou}
tophamper, indeed, beating one of their number, the
Dreadnaught, for which so much had been promised.

It is only a natural inquiry how such ships as those
composing this squadron could destroy an enemy’s com-
merce that should be carried in steamers like the City
of Paris, the new Hamburg-American steamer Colum-
bia, the City of New York, Augusta Victoria, Etruria,
Umnbria, and many more that could be mentioned ?
How could they prevent the commerce of their own
country from being destroyed by these swift craft, a
few light guns being mounted on their main decks ?

—_——— 4P
A New Joint-Making Material.

A permanent and durable joint can, it is said, be
made between rough cast iron surfaces by the use of
mineral asbestos mixed with sufficient white lead to
make a very stiff putty. This will resist any amount
of heat, and is unaffected by steam or water. It has
been employed for mending or closing cracks in cast
iron retorts used in the distillation of oil and gas from
cannel coal. The heat being applied to the bottom of
retorts, and the temperature of the iron maintained at
a bright red heat, after a time the bottom of the retort
would give way, the larger portion of the crack being
downward toward the fire. The method employed
was to prepare the mixture, and place it on the top of
a brick, then put the brick on a bar of iron or shovel,
and press the cement upward to fill the crack in the
iron, holding it for some time until it had penetrated
the cavity and somewhat set. Of course, during this
operation, the lid was removed from the retort, so that
no pressure of gas or oil- forced the cement outward:
until set.

-
-
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CONSTRUCTION OF NEW RESERVOIRS FOR NEW
YORK WATER SUPPLY,

Very few are aware of the magnitude and nature of
the work that is being carried on with a view to im-
proving the water supply of New York City. Ever since
the late public examination into the aqueduct con-
tracts and into their proper, or rather improper, ful-
fillment, public interest in this great engineering work
appears to have flagged. Even the daily press, which
at that time was filled with leaders on what they
deemed a public scandal, has lapsed into silence, and
little is ever heard of the present condition of this
work. It is possible that the very rainy seasons of
this and last suinmer have been the cause of this pub-
licindifference to our present inadequate water sup-
ply. Whether the problem will be. solved by the
methods proposed or not, from an engineering point of
view the work possesses great interest, and the descrip-
tion on another page shows how far the work has pro-
gressed. The work we allude to is the construction of
two dams on the Croton River, which serve to furnish
two large reserve reservoirs to be called into service in
case of the failure of Croton Lake. The map on page
103 shows the geographical situation of these dams.
These bodies of water will be known as Sodam dam
reservoir and Bog Brook reservoir. Collectively they
will have an estimated capacity of 9,000,000,000 gallons,
or nearly four and -one-half times the capacity of the
present Croton reservoir.

As will .be seen by examining the map on page 103,
the amount of work that has been: finished and that is
in course of completion is very small in comparison
with the vast bodies of water that will eventually be
stored for the use of this metropolis. Nothing has yet
been done to Quaker Brigde dam, and the opposition
that has been offered to its construction has been so
great that other points on Croton River have been ex-
amined in regard to their availability. Borings have
been made at four places between Croton dam and the
proposed site of the Quaker Bridge damn, and it is pos-
sible that some new and definite plan will be proposed
before many months.

In case the borings show that a rock bed can be
reached at a less depth, it is probable that such a site
would be preferred to the Quaker Bridge, even though
it were necessary to construct a dam of greaterlength ;
and surveys are now being conducted at several points
of the river where the banks are farther removed from
one another to decide upon this question. We purpose
in an early issue to follow this article on the Sodom
dam by an article on the present condition of work at
an interesting point of the new aqueduct.

————etlp- - - e
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The Paris Exhibition.

THE WOODWORKING MACHINERY.

PARIS, August 1, 1889.

American woodworking machinery is conceded even
by its European competitors to be surpassed by none,
and there is no doubt that most of the new improve-
ments and applications in this class of machinery not
gnly originate, but have to be developed, in the United
States before they are copied on this side. George
Richards, of Manchester, has done a good deal toward
showing in England the advantages of some American
designs, and of course this has been an uphill fight, as
pioneer work always is, the Baxter D. Whitney scrap-
ing machine being a prominent example. There is no
- European equivalent of this machine. Mr. Whitney,
by the way, brought over, on his recent visit with the
American joint engineering societies, two exceedingly
interesting pieces of work. One is a sample of wood
planing consisting of a piece of stuff about 3{ inch
planed down to a thickness of about 1-100inch, with a
clean and almost polished surface, and it is conceded
on all hands to be a matchless piece of work. The other
is aright and left hand screw, upon which I propose
to have something tosay at a future time. Speaking of
samples of woodworking reminds me that in some of
the large woodworking machine manufactories in
England I have seen samples of woodworking that
came from the United States.and that were used to
show what certain classes of machines could do.

The principal exhibit of woodworking machinery is
that of J. A. Fay & Co., of Cincinnati, Ohio, and a
very fine exhibit it certainly is for quality as well as
quantity, while it is thoroughly representative of ad-
vanced American practice.

Beginning with the No. 414 heavy, four-side, patent
moulding machine, we have here asolid, substantial
machine, mechanical-looking in every detail. and re-
markable for the ease and rapidity with which it can
be-handled when at work and .adjusted for different
kinds of work. There are two' feed rollers above and
one below the platen, the upper one nearest the cutter
head being small in diameter, so as to bring it as near
as possible to the knives. The lower-feed roll, on the
other hand, is' of very large diameter, and.runs in ad-
justable bearings. . The upper feed rolls are carried in
‘swinging yokes, so that, while they always rise. parallel
with the stuff being worked,yet they can be swung ont

of the way in an instant to .get at. the cuttexs.. There:

‘is a wood pressure shoe both back and front of the

cutter head.

The two side heads and the under head are carried
with their bed, so that when these heads are once ad-
justed, the bed may be raised or lowered for different
thicknesses of stuff without disturbing their adjust-
ment. The two side heads may be adjusted vertically
and set to any required angle up to 45° and may be ad-
justed laterally to suit the width of the stuff or of the
work. The lower cutter head has an end adjustment
and is carried on the same bed as the side heads, so
that when these three heads are adjusted, the bed may
be raised or lowered at will without altering their ad-
justment. The opening in the bed for the lower head
has movable plates to adjust the width of aperture
to suit the depth of cut or the size of the cutter heads.

The upper cutter is furnished with an outside bear-
ing that is a great improvement for fine work, as it
steadies the head and prevents vibration.

‘We now come to a distinguished feature of the ma-
chine, namely, its convenience of handling. The
handwheel for raising or lowering the platen, the
checking lever for securing it in its adjusted position,
the lever for starting and stopping the feed, the wheel
for adjusting the height of the side heads, and the bolt
for setting them to an angle, the handles for their lat-
eral movement, and the wheel for the end adjustment

‘of the lower head are all on one side of the machine

and within easy reach of the operator, as he stands in

-his natural position at the machine with the work

going on before him.

The next machine to claim attention is the No. 5
patent band resawing machine, and this brings to
mind the curious fact that, whilethe French are the
inventors of the band saw, it is in the United States
that band sawing machines have been brought to the
highest state of perfection, indeed the reciprocating
frame saws so much found in the Arbey practice and
in England cannot compete in the United States with
the self-feed resawing machine. '

The machine before us is a combination one, inas-
much as that the table carrying the roll feed mechan-
ism may be turned upside down, taking the feed rolls,
ete., entirely out of the way and leaving the machine a
plain band sawing, but the solidity and usefulness of
the machine is in no way sacrificed to obtain this
double service. The machine is designed for reduc-
ing deals to lumber or resawing boards to thin stuff, as
for panels, picture backing, or splitting veneered
panels. The saw is but 20 gauge, producing a kerf
of less than one-sixteenth inch. Some of the work I
saw produced on this machine in the exhibition was
less than one-sixteenth thick and as parallel as could
be. All four of the feed rollers are driven both sides,
being adjustable to or from each other, while one pair
of rollers is made yielding, to keep the feed pressure
constant, notwithstanding inequalities in the lum-
ber or stuff. The rate of feed isregulated by a friction
disk, which can be adjusted without stopping the ma-
chine to give any rate of feed from 5 to 40 feet per
minute.

Next may be noticed the improved miter and bevel
saw table. This class of machine finds increasing
favor.every year, doing much of the work formerly as-
signed to the band saw. The fact is that setting a
band saw table out of the horizontal for bevel work
makes it very troublesome to handle the work, and
this machine gets over that difficulty by using a cir-
cular saw so mounted beneath a fixed horizontal table
that, while it will swing 45° out of the vertical, yet the
opening through the table is no wider than it would
be if the saw ran in a vertical plane only. The adjust-
ment of the saw either for height or angle can be made
while the machine is still or running. Suitable fences
and gauges of course accompany the machine. We
now come to a self-feed rip saw in which a serrated
feed wheel no thicker than the circular saw, and set in
line with ijt, is used. This class of machine finds much
favor on account of its simplicity for a self-feeding ma-
chine. The table is fixed, the saw. raising and lower-
ing through it for adjustment to the work. A simple
train of gearing that is covered in drives the feed
wheel, and a spring guard covers the saw and holds
the end work in place, so that it shall glide smoothly
along as it leaves the saw and not catch. A suitable
fence having a parallel motion is provided, all the
handles for working the machine being conveniently
situated within reach of the operator.

The most important machine in the whole of this
exhibit is perhaps the patent lightning flooring ma-
chine, which possesses some interesting and novel
features. To begin with, the machine i8 exceedingly
well proportioned throughout. 1t looks stiff and sub-
stantial without being ponderous, while the workman-
ship is much better than:is usually bestowed upon
woodworking machinery (a fact, however, that applies
to this whole exhibit.) .

. The machine beade as well as cutting the sides and
edges or matching, and some of - its notable features
are as follows : In addition to the ordinary feed rolls,
there is a feed roll revalving in-a horizontal plane, and
therefore giving an edge feed to the hoard while keep-
ing it up to the fence—a valnable feature. Then the
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fences for all- the beads move simultaneously and
equally . (a feature of special merit). The side beads
either adjust together or independently, as may be re-
quired, carrying their gauges with them. All parts of
the machine are easily got at for adjustment, etc., and
the handles, etc., for operating it are conveniently.
got at, handiness having been carefully thought out.

There are two tenoning machines in the exhibit
(both suitable for heavy work, but one larger than the
other), one having a hand feed only, and the other an
automatic feed as well. The latter is a gap machine,
which increases its capacity and enables it to serve for
gaining purposes. The top and hottom head are ad-
justable either independently or simultaneously on
their vertical slides, the top spindle being carried in a
gateway or slide that enables it to be adjustable end-
ways. The power feed is operated by cone friction
disks, the carriage running on friction rolls.

The lower head is lowered out of the way when gain-
ing is to be done, the gaining heads going on the top
arbor, and being capable of expansion to double its
normal capacity. Thus a three inchhead will make a
gain anywhere from 3 to 6 inches wide, and so on for
all sizes.

A cabinet maker’s double circular sawing machine
exhibited hastwo saws (one a rip and the other across
cut) on independent spindles, one iron table serving for
the two. There is a space between the twosaws, how-
ever, that can be thrown back to allow free access to
the saws. Either saw can be replaced by heads for
rabbeting, gaining, dado work, or plowing. The
table on the up saw side is fitted with an adjustable
fence which can be set to any required angle and is
movable in planed ways to or from the saw. On the
cross cut side a cutting-off slide is provided with suit-
able stops for cutting off to length and adjustable to
various angles. T slots for miter or cutting-off slides
are provided for each saw.

In thé Striffiers patent double cut-off sawing ma-
chine four saws are provided, two being in a table fixed.
at one end of the frame and two in a table adjustable
along the frame, but which may be instantly locked in
its adjusted position. Each table has one arbor which
carries a saw on each end and is in a frame which is
raised and lowered by a hand wheel in front. Wood
packing plates are inserted in the tables around the
saws, which can be removed for grooving purposes.
The machine will cutoff to exact length anything
from 6 inches to 6 feet long, the sliding cross cut gauge
being provided with stops (for cutting to exact length),
and so arranged that one operator can work with the
grooving saw and another cut off both ends of the
work at once to any length from 22 inches to 5 feet
without using any sliding carriages. In a No. 2 pat-
ent automatic railway cutting-off saw machine in this
exhibit the saw is traversed back and forth by a chain
feed put in operation by a foot lever. The guide rails
for the traveling carriage are cast solid on the frame
to secure rigidity. Adjustable stops regulate the dis-
tance the saw travels. The feed motion of this machine
is very simple and ingenious, the foot lever that gov-
erns it serving to cause the table to traverse in either
direction, and when uninfluenced by the operator's
foot, throwing the feed out altogether. The cutting-
off machine part of the exhibit is completed by a ver-
tical cutting-off and mitering machine, in which the
saw carriage is operated on a vertical slide, the feed
screw being operated in either direction by three bevel
friction wheels at the base of the machine, a single
treadle being 8o constructed that it will throw the
clutch to the right or left, according as the saw is re-
quired to travel up or down. A stop motion for the
limit of descent is provided by a rod from the carriage
to the treadle rod, which throws the clutch out of gear
when the saw has descended or ascended to the re-
quired distance. The notice of this exhibit may be
concluded for the present with the planer knife grind-
ing machine, in which the end face of a hollow ecylin-
drical emery wheel is used for the grinding. The
table traverses automatically to a determinate point,
and continuously without attendance after the ma-
chine has once been adjusted, a stop motion causing
the grinding operation to cease when sufficient has
been ground off o resharpen the knife. If it be de-
sired to grind the knife concave, the head carrying the
knife swivels,by which means the amount of concavity
may be varied at will within certain limits. It may be
noted that concave grinding is less in vogue than
formerly, a8, being very thin or not well backed up by
metal behind it, it is tremulous and does not produce
smooth work. JosHUA RosE.

e o o
Utilization of Running Streams,

The utilization of running streams is the object of
many recent devices, among which may be mentioned
that of M. Tayn, a Russian engineer. His apparatus
consists of an endless cable, carrying a series of canvas
cones, which open and shut like an umbrella. The
cable pass¢s over a double drum on board a pontoon,
and at the other end over a pulley suspended from -a
buaoy. - On the lower part of the rope the ‘cones are
opened and forced forward by the eunrrent of water,

:thus setting in motion a shaft or drum.
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AN IMPROVED UMBRELLA STAND,

A device whereby a number of umbrellas may be
rigidly held in such position as to present an attractive
appearance is shown herewith, and has been patented
by Mr. Jonathan Haight, of Pittsfield, Mass: The
body of the stand has shoulders one above the other,
the lowest shoul-
der being the
largest, there
being on the inner
side of each of
t hese shoulders,
next the body of
the stand, a V-
shaped groove, in
the bottom of
which is a series
of cavities, each
adapted to receive
the ferrule of an
umbrella. Toeach
of the shoulders
is attached a disk
having a series of
essentially oval
shaped openings
2 ~ L\ toreceive each an
—————— — VSNNY umbrella, and

HAIGHT’S UMBRELLA STAND, give it an inclina-
tion upward and-
outward. In the top of the base of the stand vertical¥
rollers are arranged upon a concentrié¢ line, the rollers
being countersunk in the base in such manner that
they will project buf slightly above it, whereby the
stand may be revolved and the umbrellas made to face
in any given direction.
_———r——
AN IMPROVED LOCKING BUCKLE.

A buckle in which the tongue is positively locked
against the buckle frame is shown in the accompany-
ing illustration, and has been patented by Mr. William
Blum, of Newark, New Jersey. Figure 3 is a plan
view of the buckle and its key, partly in section, Fig-
vre 2 being a side view of the locking bar detached,
and Figure 1 a perspective. The front bar of the
buckle frawme is hollow
and centrally notched
for the entrance of the
point of the tongue.
Within the front bar is
fitted a spring-actuated
locking bar, angular at
its inner end to prevent
its turning, and thread-
ed on its other rounded
end to receive an inter-
nally threaded key, for
partly withdrawing the
locking bar against the
tension of a spring coiled
around it. Just beyond
its center the locking
bar i§*notched, and a longitudinal slot extends toward
the center from the bottom of this notech for locking
the tongue. The key is used to move the locking bar
outward until its notch registers with the notch in the
front bar of the buckle frame, and, when the key is
removed, the spring pushes the locking bar inward, so
that the notches are out of register, preventing the
withdrawal of the tongue except by the use of the key.

B S

AN IMPROVED CAR COUPLING.

An automatic car coupling in ‘which a pivoted pin or
dog is employed to engage the coupling link and hold it
in position in the drawhead, and in which the parts will
always be in a position for automatic coupling after
the cars have been uncoupled, is illustrated herewith,
and has been patented by Mr. Charles W. Chisholin,

|

CHISHOLM'S CAR COUPLING.

of No. 11 Patrick Street, Winnipeg, Manitoba, Canada.
Fig. 1 shows a central longitudinal sectional view of the
device as applied, Fig. 3 being a perspective, and Fig.
2 an end view of the drawhead. Within a vertical
glot in the top of the drawhead a coupling dog is
mounted, supported by a pivot passing through an
aperture -of larger diameter than itself in the dog.
When in the coupling position, the lower portion of the
dog rests within a recess in the bottom of the draw-
head, the rear portion of the lower projection of the
dog constituting the bearing face. As the link enters
the drawhead, and strikes against the forward inclined
face of the dog, the latter is forced to the position
shown at the right in Fig. 1, thedog dropping back,
when the link has passed in, to the position shown at
the left in the same figure. The dog extends some-
what above the top of the drawhead, where it has a
handle or lug, connected with a lever extending to
each side of the car, by which the dog is manipulated.
The dog may be locked in such position that the link
may be withdrawn by lifting the dog until a shoulder
thereon is brought intoengagement with anotch in the
top of the drawhead, but as the link is drawn out of
the link recess it strikes against a projection of the
dog, whereby the. ldtter is returned to the position
shown at the left in Fig..1. A metallic cover is pro-
vided to prevent the entrance of gravel, snow, ete.,
when theé parts are in coupling position.

Medicinal Properties of Vegetables,

The following information may be useful to some at
this season of the year, if not new to many:

Spinach has a direct effect upon the kidneys.

The common dandelion, used as greens, is -excellent
for the same trouble.

Asparagus purges the blood. Celery acts admirably
upon the nervous system, and is a cure forrheumatism
and neuralgia.

Tomatoes act upon the liver.

Beets and turnips are excellent appetizers.

Lettuce and cucumbers are cooling in their effects
upon the system.

Onions, garlie, leeks, olives, and shalots, all of which
are similar, possess medicinal virtues of a marked
character, stimulating the circulatory system and the
consequent increase of the saliva and the gastric juice
promoting digestion.

Red onions are an excellent diuretic, and the white
ones are recommended to be eaten raw as a remedy for
insomnia. They are a tonic and nutritious.

A soup made from onions is regarded by the French
as an excellent restorative in debility of the digestive

organs.
-t —

OPERATIVE DENTISTRY—FILLING TEETH.

Dr. Charles H. Land, of No. 264 Woodward Avenue,
Detroit, Michigan, has invented and covered by several
patents a means of restoring decayed or imperfect teeth
to their original shape, size, and color. The invention
provides a method of moulding vitreous or other sub-
stance into sections corresponding to the form of the
lost portions of decayed teeth, by swaging or burnish-
ing a thin metallic matrix of suitable metal into the
cavity of the tooth, and producing with such matrix a
solid section or plug of any desired material correspond-
ing to the shape of the cavity in the natural tooth, this
plug being fixed in position by suitable cements, either
with or without the matrix. The invention also covers
the preparation of veneers of all forms and tints, to be
kept in stock by dentists, a metallic cover being shaped
to the outlines of the tooth to be crowned, the pre-
viously prepared porcelain veneer to be fitted to the
cover, and fused thereto by an intermediate stratum
of porcelain paste.

In Fig.1 of the illustrations, 1 represents a tooth
having a cavity neediung filling ; 2 and 3 show a matrix
fitted to the cavity ; 4 shows a filling fitted to the mat-
rix; 5, a cowmplete filling applied in the cavity; 8,
another foruw of cavity in a tooth, and 11, a filling ap-
plied thereto ; 9, a modification of the metallic mould
plate, and 10, a filling fitted thereto; 6, a sectional
view, showing the cavity partially filled with a soft
filling ; and 7, a modification of the matrix and plug
for use therewith.

In Fig. 2 1 represents a typical view of decayed front
teeth, and 11 shows them restored ; 5 is a single tooth
prepared for the fitting of the metallic cover; 6 is a
modification, with the tooth built up with amalgam or
other suitable substance ; 7 shows the metallic cover
prepared to fit the tooth, and 9 and 10 areside and per-
spective views of the porcelain veneer to fit the metal-
lic cover, while 8 shows the metallic cover with the
porcelain veneer fused upon it. A tooth prepared for
a partial enameled cover is shown in 2, and 8 is a sec-
tional view of a partial enameled cover applied to the
tooth, 4 showing the cover separately.

In forming the matrix, platinum is- preferably em-
ployed, although gold and silver or other material may
be thus used, aund in soine cases pins are engaged with
the matrix, poreelain, rubber, or glass, and in some in-
stances metal, such as gold or silver, being used to fill
it, although 'porcelain is preferred. : The latter, with
certain forms of rubber, may be modified in color to
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approach the shade of the natural tooth, and will also
take a durable pelish. The thin: piece of platinum
plate may be readily swaged into the cavity of a tooth

 to make a perfect impression, while the porcelain paste

built into the matrix may-be readily carved or modified
to imitate the original contour of the lost portion of
the tooth, being then fused in the ordinary manner.

In the use of the previously prepared porcelain ve-
neers, which are made as separate articles of manufac-
ture, expressly for this class of work, a suitable veneer
isselected and ground andfitted toits place, when it is
engaged upon the metallic cover by using a porcelain
body or paste, the cover, veneer, and porcelain body
being fused together, the cover with its combined ve-
neer being then cemented upon the tooth.

Dr. Land has also invented what he styles the
‘“ Midget” gas blast furnace and blowpipe combined,

b N
WY

Fig. 1.-RESTORING DECAYED OR IMPERFECT TEETH

as an ideal furnace for the operative dentist, and
for especial convenience in the fusing operations
required with his porcelain fillings. The furnace com-
plete, with blowpipe, stand, and bellows, does not oc-
cupy more than ten inches of space, and by its use the
dentist can readily fuse high grade porcelain in from
six to fifteen minutes. The Hydrocarbon Furnace Co.,
of Toronto, Canada, has been organized. to.introduce
this furnace and Dr. Land’s other dental inventions in
Canada.

Dr. J. A. Robinson, of Jackson, Mich., president of
the Michigan Dental Association, writes that ‘‘ the new
method invented by Dr. Land is astep forward in the
dental art. It is a new method of the old plan of con-
tinuous gum work applied to teeth. We have removed
large gold fillings in the front teeth and replaced them
with porcelain caps, but the process was long and wea-
risome to the operator and patient. With Dr. Land’s
method most of the work is done in the laboratory,
when the patient is dismissed until the cap is enameled,

Fig. 2.—~RESTORING DECAYED OR IMPERFECT TEETH.

and then it is inserted in a very short time. The great
advantage of the new system is the most perfect adap-
tation and the means brought about to accomplish the
result by his. new furnace and a series of different
colored bodies, matrices, etc., to obtain the exact
shape and shade of the natural teeth. These fillings are
to.take. the place of all other fillings, from the smali-

est filling to the entire crown of the tooth.”

—_— e
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MANUFACTURE OF ROLLED BARS OR -RAILS DIRECT
FROM THE MOLTEN METAL.

By the method or process heretofore generally in use
for manufacturing railroad rails and other metal bars
the molten metal is first cast into an ingot, which is
then reheated and rolled and rerolled until reduced to
the required size and shape. By this method the mol-
ten metal is not subjected to compression in the mould
while it is in the act of setting, though it is well known
to those skilled in the art that the compressing of the
molten or setting metal while it is yet in the fluid or
setting state tends to greatly improve the character
and quality of the steel produced and to give the cast-
ings or ingots a very dense, solid, and homogeneous
structure ; and where, as heretofore, the metal is cast
in a closed mould confined on all sides, excepting at
the top or runner, air or gases confined in the molten
-metal have little opportunity to escape, so that it is
difficult in this way to produce an ingot entirely free
from air holes and imperfections. The rolling and re-
rolling to shape of the finished bar or rail tends to
densify the metal to a greater or less extent; but
this rolling operation does not entirely remove the
flaws or imperfections produced in the ingot at the
time it is cast. The manufacture of metal bars or rails
by this old process also involves considerable time,
labor, and expense in the several steps of the process,
andrequires an extensive and costly plant of machinery.

The invention of Edwin Norton and John G. Hodg-
son, of Maywood, Illinois, consists in pouring a contin-
uous stream of molten metal from a suitable vessel and
simultaneously compressing, setting, and shaping the
metal by its contact with chilling and compressing
surfaces or rolls, which confine or surround the stream
on all sides as it passes such continuously-moving chill-
ing surfaces or rolls. The chilling surfaces or rolls
which shape, compress, and set the metal, and thus
convert the molten stream of metal into a metal bar
orrail, travel or move at the same surface speed as the
velocity of the flowing stream of molten metal, so that
the molten metal will not dam up or collect between
the rolls, and so that the molten metal or bar pro-
duced will come in contact with the rolls or chilling
surfaces only at a single point, so to speak, at a time.

The metal bars or rails, it will be thus seen, are pro-
duced directly from the molten metal, and without
first casting the metal into an ingot and heating and
rolling and rerolling it; and as the molten metal is
poured in a continuous, solid stream into what may
be termed a continuously revolving or traveling
metal chilling and compressing mould, which comes
in contact with only one point, or a very limited length
of the metal stream or bar at a time, and is contin-
uously traveling in the same direction with the
stream or bar, point after point in the whole length of
the metal stream or bar coming successively in contact
with this traveling or revolving compressing and chill-
ing mould, the metal bars or railsare of course produced
in continuous lengths, and the process or operation is
continuous so long as the stream of metal flows.

- In practicethe molten metal is poured in a continuous
solid stream, from a suitable bowl or pouring vessel,
between a series of rolls, preferably four in number,
having their axes arranged in the same horizontal
plane and having a pocket or space between their peri-
pheries at their common meeting point for the recep-
tion of the stream of molten metal, so that the
stream of molten metal, as it passes between the rolls,
will be compressed by the wedging action of the rolls
and the molten metal at the same time chilled or set
by contact with the rolls. The rolls are made hollow
and filled with water, which is made to constantly flow
through them, so as to keep them cool or at the proper
temperaturc for chilling or setting the stream of molten

.

metal as it lows between the rolls. The pouring bowl
ornozzleis arranged directly over the common meeting
point of the series of rolls, so that the stream of molten
metal will flow in a direction tangential to all the rolls.
Each roll thus comes in contact with the stream of
molten metal, or with the metal bar produced, only at
a single point, so to speak, of its periphery at a time,
thus making it practicable to easily keep the rolls cool,
or at a proper temperature for chilling or setting the

STATUE OF LEVERRIER BY M. CHAPU.

[FOR DESCRIPTION SEE NEXT PAGE.]

stream of molten metal as it passes between the rolls.
The rolls arerevolved at a sufficiently great surface
speed, in respect to the velocity of the stream of molten
metal and in respect to the space between the rolls or
the size of the bar being produced, as to prevent the
molten metal collecting or damming up in the space
between the rolls. Large surface contact between the
molten metal and the chilling rolls is thus prevented,
which would tend to heat the rolls rapidly and render
it difficult to keep them cool or at the proper tempera-
ture, on the one hand, and which, on the other hand,
would tend to chill or set the molten metal before it
reaches the meeting line or plane joining the axes of
the rolls, and where the passage between them is most
contracted, thus subjecting the apparatus to greater
strain and requiring greater force to revolve the rolls,
and interfering, to a greater or less extent, with the
proper compression of the metal while yet in a molten
or setting state.

By employing a series of rolls, the fluid or setting
stream of metal passing between the rolls is compressed
on all sides, thus densifying or compressing the metal
by the wedging action of the rolls, and this densifying
or compressing action of the rolls upon the metal aids
in solidifying or setting the molten metal, as well as to
greatly improve the quality of the steel or metal bar
produced. The compressing and rolling action of the
rolls upon the fluid or setting stream of metal passing
between the rolls also tends to give the metal bar a
superior texture, grain, or fiber, and thereby to increase
the strength of the bar produced.

The process in its most improved or perfected . form
also consists in pouring a stream of molten metal and
simultaneously compressing, setting, and shapingitinto
a bar, and then further rolling and finishing the bar as
it is produced and while still at a high heat. In prac-
ticing this latter feature of the invention we preferably
arrange directly between the first series of rolling, chill-
ing, and compressing rolls or moulds a second series of
revolving rolls, which serve to further.chill, compress,
shape, and roll the rail or bar as it issues. The con-
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tinuous rail or bar produced is delivered from this

second series of rolls by an intermediate curved passage

or conveyer, consisting, preferably, of a series of rolls
arranged in a curve. As the rail or bar is conveyed
out horizontally, it may, while still hot, be passed
through finishing and straightening rolls and further
rolled to a greater or less extent, as may be desired.

A represents the frame of the machine, on which is
journaled a series of rolls, B, preferably four in num-
ber, revolving together and having their peripheries
shaped or grooved to form a passage or way between
them to receive the stream of molten metal as it flows
down from the pouring bowl or nozzle, C.

The working or meeting faces or peripheries of the
rolls, B, are given a shape or configuration to form an
ordinary railroad rail. They may, however, be shaped
to give the space or passage any desired cross section,
and thus produce a bar of any form required. The
rolls, B, have beveled faces, which meet or roll
against each other and serve as stops for the several
rolls against each other, so that the space or passage
for the metal will always be maintained of a uniform
size, and thus produce the rail or bar of a uniform
cross section throughout. The rolls, B, are each made
hollow, and preferably with a central web, and the
shafts are also made hollow, so that the water or other
cooling fluid or liquid may be made to circulate through
each of the rolls for the purpose of keeping them cool
or of the desired temperature. The hollow shafts are
each furnished with a packing or stuffing box at each
end, by which they are connected with the inlet and out-
let water pipes, D D'. The pouring bowl or vessel, C, is
supported by any suitable means above the rolls, B,
during the pouring operation, preferably by standards
C', furnished with adjusting screws, C®. The pouring
nozzle, C, is preferably furnished with a valve or device
for opening and closing the discharge passage. The
hollow shafts of the rolls are all geared together, so
that they revolve or roll together at the same surface
speed. The gearing employed may preferably be
bevel gears, such as indicated at Bs. Two of the
shafts, B?, are also geared together by spur gears, B4
E is, the driving shaft, having a gear, E’, which
meshes with a gear, E?, on one ot the shafts, B2. The
pouring bowl or nozzle, C, is furnished with a guide or
shield, extending down to near the meeting point or
the rolls. This is designed to prevent the metal from
splattering at the beginning of the pouring operation.
A greater or less number of rolls than four may be em-
ployed. .

Frepresents a second series of rolls arranged, pre-
ferably, directly below the chilling rolls, B, and be-
tween which the bar, 2, passes as it issues from the chill-
ing rolls, B. Rolls, F, are preferably of the same form
and construction as the rolls, B, being hollow and
having the same connections for passing water through
them, so that they may operate as chilling rolls as well
as to further roll, compress, and finish the rail or bar
produced. )

G is a curved guide or conveyer consisting, prefer.
ably, of a series of rolls or idle pulley wheels, arranged’
in a curved path to curve and guide the bar as it issues
from the rolls, F, to the horizontal conveyer or series
of rolls, H. Some of the rolls, H, are preferably driven
and operate to further roll and straighten the rail or
bar, as well as to convey it along oraway. The curved
guide, G, also affords some slack in the rail or bar be-
tween the chilling rolls and rolls, H H, to compensate
for difference in speed or slipping.

—_———<r————————
ROBERT’S NEW PROCESS OF CONVERTING CRUDE
IRON INTO MALLEABLE IRON OR STEEL.

The converter, after being charged, is tilted, asshown
in Fig. 1, and the blast is applied upon or so near to

D
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the normal surface of the metal in the bath and is so

directed thereto that it will not enter or penetrate the
body of the metal as in former processes, and so that
practically no portion of the metal will be above the
blast, and in such manner that only a small portion of
the metal will be subjected to the action of the blast
at any one time. Thus, as the blast passes inward
through the tuyere at a point adjacent to the surface
of the metal, its rapid forward motion, combined with
the tendency to escape upward in the direction of least
resistance, gives to the blast and to the portion of
metal.carried therewith a resultant diagonally upward
direction away from the main body of metal, so that
small portions only of the metal are thus aected upon
and stripped off at one time ; but as such small por-
tions are subjected to the impact of the entire blast,
a much more violent agitation is imparted thereto by
a comparatively light blast than it would be possible
to impart to the entire body by a blast of the most
powerful character, and as a result of this agitation
not only are the particles of impurities separated from
the metal, but the latter is so atomized that it is spread
or divided into small particles as to present the desired
extended surfaces required to effect the speedy and
thorough oxidation of all particles. The action of
the blast in carrying a portion of the metal to the
opposite side of the converter is to pile up the metal at
that side, which, together with the impact of the blast
on the exterior portion of the body of metal, results in
the production of a circulatory or gyratory current in
the direction of the arrows, which causes a flow of the
metal downward and upward toward the area of vio-
lent action, while the metal is prevented from rising
above the line of the blast by the impact of the latter,
which strips or beats off the particles presented in its
path, so that an inclined surface is imparted to the
bath at one edge lower and at the other higher than
the mouths of the tuyeres. As a result of the more
perfect and rapid oxidation from the more thorough
admixture of the atoms of air and metal, there
is a higher temperature, inasmuch as there is a
more complete and uniform conversion, and because,
owing to the limited portion of metal acted upon at
one time, every portion may be thoroughly oxidized.
The temperatare of the bath is therefore not only
maintained as the result of the action of the blast, but
is increased, so that the metal is rendered extremely
- fluid, thereby facilitating its movements under the
action of the blast and preventing its rapid eoolin'g
when removed from the converter.

The blast must not be too deep or it will enter into
the body of the metal, while on the other hand it must
be deep enough to come into sufficiently extensive and
intimnate contact with the metal to produce the neces-
sary reactions and conversion, or it will escape without
producing the desired results; but it must be remem-
bered that the bulk of the metal diminishes during the
conversion by reason of the elimination of the impur-
ities. Consequently the level of the surface of the
metal falls during the process, and therefore the blast
must be varied to maintain its position relatively to
the metal.. This may be done in various ways, two of
which naturally present themselves—first, by bringing
the blast down to the metal, and, second, by bringing
the metal up to the blast. The former proceeding may
be most conveniently accomplished by using a tilting
converter and turning it upon its trunnions during the
progress of conversion to different positions, as indi-
cated in Figs. 1, 2, and 3, to vary the ferrostatic press-
ure against the blast as the process continues, or in a
fixed coverter, by having the tuyeres movable and
dropping them as required. By thus adjusting the
relative positions of the blast and metal a continuous
supply of new or fresh metal can be brought into the
area or zone of conversion in such exactly regulated
quantities as will inaintain the proportion of the metal
acted on relative to the volume of air as is necessary to
the production of the best results. The raising of the
level of the metal could be effected by adding more me-
tal or by means of a false bottom, which would raisethe
whole of the metal, or otherwise, so as by occupying
part of the space previously occupied by the metal to
restore the surface level.

By tilting the converter or otherwise varying the
amount of metal presented to the action of the blast,
the extent to which the metal is divided or atomized
may be regulated at the will of the operator, and by
thus throwing the iron by a regulated action into a
sort of spray, or minutely subdividing or atomizing it,
the largest possible surface is presented to the atmo-
sphere, and the particles of carbon, silicon, and phos-
phorus, or other combustible matter, are exposed and
commingled with the oxidizing agent, and there is a
rapid and intense combustion of said combustible ele-
ments and such a high temperature is imparted to the
metal as renders it extremely fluid and mobile. The
extent of the spraying action will depend on the ex-
tent to which the metal is presented to the spraying
means. As this is regulated at the will of the operator
by the means deseribed, the feeding of the metal, the
rapidity of the conversion and degree of heat, and the
degree of the fluidity of the metal 1nay all be con-
trolled.

INAUGURATION OF THE STATUE OF LEVERRIER.

The statue raised to the memory of the eminent as-
tronomer Leverrier was inaugurated on the 27th of
June, in the court of honor of the observatory.

The Minister of Public Instruction and of the Fine
Arts, after being received by Admiral Mouchez, direc-
tor of the observatory, took his place under the tent

raised opposite the monument. - Among the distin-
guished spectators grouped around himn wereremarked
all the notabilities of science. Several addresses were
made: first, one by Mr. Fizeau, of the Academy of Sei-
ences, who, addressing himself to the minister, offered
through him to the state the monument raised by a

‘national subscription begun by a number of scientists

and friends of Leverrier.

Admiral Mduchez afterward thanked the committee,
and especially Mr. Fizeau, the active president of it,
for the monument. )

Mr. Tisserand afterward spoke in the name of the
Bureau of Longitudes, and finally Mr. Bertrand, per-
petual secretary of the Academy, made the apology of

| Leverrier.

Mr. Fallieres, in a few words, responded to the elo-
quentand precise discourse of Mr. Berirand, and, after
this, delegations from all the academies and all of
Paris’ scientists came to salute the minister and the di-
rector of the observatory.

The beautiful statue, which stands on the avenue
that leads to the central pavilion, is the work of Mr.
Chapu. Leverrier is represented standing, with a ce-
lestial sphere in front of him. Upon the pedestal,
which is of some little height, is engraved the follow-
ing inscription :

U. J. J. LEVERRIER.
1811-1877.

The bass-reliefs sculptured on the stone represent,
the one at the left, Astronomy tracing the orbit of the
planets ; and showing the planet discovered by Le-
verrier the one at the right, Meteorology, designating,
with the hand, the observatory, whenee proceed all
discoveries.

This beautiful work has already been much re-
marked at the Salon, where it figured in 1883.—Le
Monde Ilustre.

LEVERRIER.

Urbain Jean Joseph Leverrier was born in St. Lo,
March 11, 1811, and died in 1877. After a course of study
at the colleges of St. Lo and Louis le Grand, he gradu-
ated at the Polytechnic School. Obtaining a place in
the tobacco bureau, and finding that that occupation
required some knowledge of chemistry, he pursued the
latter science at leisure, and, in 1837, published two
memoirs on the combination of phosphorus with oxy-
gen and hydrogen. Mathematics, however, - became
the principal oebject of his study, and from his pro-
ficiency therein he soon obtained a minor appoint-
ment in the Polytechnic School. From this time on
he directed his studies toward the elucidation of the
highest problems in speculative astronomy, investi-
gating, especially, the irregularities manifested in the
course of the heavenly bodies.

Two memoirs on this subject, presented to the
Academy of Sciences in 1839, attracted the attention
of Arago, who, becoming his friend, induced him to
study closely the orbit of Mercury and its perturba-
tions. In 1844, he presented two important papers on
comets to the Academy, and the importance of these
contributions to science caused him to be elected to
the astronomical section of that body. The success
that had attended his calculations of the course of
Mercury induced him to revise the still more imper-
fect tables of Uranus. After a thorough study of the
subject, he became convinced that the movements of
the latter planet could not be explained by the attrac-
tion of any known bodies, and he therefore sought
further for the cause of its perturbations. At length,
on June 1, 1846, he indicated to the Academy, within
ten degrees, the place where a new planet- might be
seen January 1, 1847. This was, in fact, seen by the
German astronomer Galle four months before the time
indicated, viz., on September 23, 1846. Leverrier had
erred, but by a difference of only two degrees.

This discovery caused an immense sensation, and
Leverrier received abundant honor. = Most of the
learned societies of Europe inscribed his name on their
lists ; the King of Denmark sent him the Order of
Dannebrog; Salraudy, the Minister of Public Instruc-
tionin France, had his bust erected in public with
great ceremony; Arago declared that the new planet
should be called Leverrier; a chair of mathematical
astronomy was created for him in the Faculty of Sci-
ences; the Royal Society of England sent him the
Copley gold medal; and the Grand Duke of Tuscany
sent him a splendid bound copy of the worksof Galileo
The planet bore the name of Leverrier for but a short
time, that of Neptune being subsequently bestowed
on it.

In 1848, Leverrier made some meﬂ‘ectual efforts to
become distinguished as a democratic leader, but it was
not till 1849 that he was elected to the legislative as-
sembly from La Manche. Modifying his liberal views,
he devoted himself to-questions of public instrectien
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and laws relative to scientifie discovery. Upen a di-
vision of the parties'in the Assembly, he joined the Im-
perialists. After the coup d’etat, in 1857, he became
senator, and subsequently inspector-general of publie
instruction. In 1849-50 he read to the Academy the
result of his new investigations into the movements of
the planets, and in 1853 he presented to the same body
tables of the sun’s rotation, with the complete system
of the small planets situated between Mars and Mer-
cury.

On the death of Arago, in 1853, l.everrier succeeded
to the title and authority of director of the observa-
tory. In 1859 he communicated to the Academy a
movement of the perihelion of Mercury, whieh could
only be accounted for by supposing another planet, or
a series of small bodies, moving between it and the
sun. This brought out Dr. Lescarbault’s assertion of
his discovery of a planet in 1859, and which he named
Vulcan. Subsequent researches, however, have failed
to establish the existence of such a planet. In 1870
Leverrier withdrew from the office of director of the
observatory, and was succeeded by Delaunay ; but the
latter having lost his life by drowning, Leverrier was
reappointed in 1872,

During the Franco-German war Leverrier offered his
services to the Government of National Defense, which
employed him in perfecting a system of optical tele-
graphy which hehad invented, and which was intended
to render communication possible with Rouen or
Orleans by using the light of the sun reflected from a
mirror, and astronomical telescopes sweeping the hori-
zon in a given direction. The illustrious astronomer
succeeded, after a few months, in devising a complete
system, but the Prussian invasion had driven the
French forces to such a distance that the curve of the
earth opposed an insurmountable barrier to the work-
ing of thesignals. Thissystem was afterward presented
to the Academy, and has since been used with great
success by the British army in Afghanistan and Cen-
tral Africa.

One of the creations of the latter days of the great
French astronomer was the system of transmitting the
hour by electricity, so as to obtain a uniformity of time
in public clocks.

A Warning for the Bathing Season.

A writer in one of our contemporaries, in summing
up the causes for so many bathing accidents, concludes
that most of them are mainly or entirely personal, and
so far preventable. Chief among these, we need hardly
say, is cramp. To a large extent this is practically
identical with fatigue, for it is not the fresh and vigor-
ous muscle which most readily passes into spasm. It
is that which is wearied with over-action, in which
effete products are in excess, nutrition consequently
impaired, all molecular changes languid; where, finally,
the movement of contraction, once initiated, gives
way but slowly, and tends to linger and become tetanic.
The numbing influence of cold is another well known
obstacle to muscular activity, and for this reason it is
not as a rule advisable to remain more than a few min-
utes in the water. "Malnutrition of muscles is a factor
which ought not to be forgotten. It supplies a reason
why bathing very soon after a meal is not advisable,
much of the blood required for muscular exertion being
then diverted to the digestive organs. So likewise
must it impose a check upon the rashness of those,
adult and youth alike, who after a period of town life,
with little physical exercise, find themselves at the
coast, and insist on ftrying whether with jaded energies
they cannot safely accomplish feats of swimming. Yet
one more caution. This is that every bather should
know the state of tide, the currents, and the ground.
Unless he is thus careful, he may find himself at any
time confronted by unexpected dangers, the end of
which it is impossible to foresee. It may seem ridicu-
lous to urge that only those who really can swim should
bathe in deep water, yet neglect of even this precau-
tion is by no means uncommon.

-
-8

A Water Spray Electrical Influence Machine.

At a recent meeting of the Physical Society, London,
the above instrument was. described by Mr. George
Fuller. The apparatus is made up of four similar sec-
tions, each consisting of a nozzle, a metal ring, and a
metal dish orreceiver, arranged about a vertical axis.
Pressure water issues from perforations 1-100 in. in dia-
meter in the nozzles, and passes through the rings into
the insulated receiver below. The ringsare placed at
such a distance below the nozzles as to be about the
point where the streams break into spray, and the re-
ceivers empty thewmselves automatically. Calling the
consecutive sections 1, 2, 8, 4, respectively, the rings of

-~

. |1 and 3 are connected to the receiver of 4, and those of 2

and 4 to thereceiver of 1. The discharge points are con-
nected with the receiver 2 and 3, and a rapid succession
of sparks passes when the water is turned on. Professor
8. P. Thompson inquired whether the length of the
spark was limited by leakage along the glass rods or by
the spray passing between the receivers, and in reply
Mr. Fuller gaid he thought the former leakage the
west important,



AUGUST 17, l889.]

§mnhm ammm

Sorrespondence.

Hotter in Utah than in Siberia.
To the Bditor of the Scientific American :

In your issue of July 20 there appeared an article
headed, ¢ The Great Heat of Siberia,” wherein you
state that, according to the report of Mr. Geo. Kennan,
it is, in summer time, ‘‘ about as hot a country as there
is on the face of the globe.” And in his report Mr. K.
states the temperature to have varied *‘ day after day
from 90° to 103° in the shade.”

I thought I would take this opportunity to inform
you, and through you the public, that Americans need
not go to either Africa or Siberia in order to see the
thermometer climb up to 103° in the shade. Forif this
is the maximum temperature of -those countries, they
cannot begin ‘‘to hold a candle” to either Southern
Utah or Arizona. 1t was only yesterday when in this
** Dixie ” land of ours (as a portion of Southern Utah is

called) we enjoyed the comfortable or uncomfortable] -

temperature of 113° in the shade of a great tree and in
a free draught (according to Signal Service instructions
and according to a Signal Service thermometer). Dur-
ing the month of June this same thermometer registered
a temperature varying from 83° to 107° and an average
of 1013¢°.

During the present month, as far as it has gone, it
registered from 91° to 113°,

During the last ten days it stood asfollows :

July 18............ec.... 100%° | July 2B........oennen..nn 108°
R |, 108° B S, 104°
D | 107° R S Nee aen 107
) PO .. 105° B 1120
B 106° B (N 13

Maximum temperature by Signal Service ther-
mometer.

Last evening, at 6 o’clock, I laid my own thermome-
ter out in the sunlight for experiment, and it went up
to 130°, while it indicated 102° during the whole after-
noon in my rooms.

To-day I again laid it out in the sunshine at2 o’clock
in the afternoon, when it went up to 162°. The metal
portion of the thermometer, which is designed to pro-
tect the bulb, but does not touch it, was hot enough to
burn one’s fingers, and so is every piece of metal which
is left out in the sunshine any length of time. This
latter instrument is a confectioner’s thermometer, and
will register 400°, and is laid in wood.

It is true that the present season has been the hott.est
by three degrees for several years, and by at least one
degree for many years past; but when this place was
first settled 119° to 120° was the usual midsummer heat,
so I am told. This latter temperature may be found
to-day in Fort Yuma, Arizona, and on some of the
deserts between there and here the temperature gene-
rally runs up to 124° in the shade and higher, 80 I am
informed. But in spite of all this heat a case of sun-
stroke was never heard of in this region of the country.
Several people have perished on the above mentioned
deserts for want of water, but in the settlements no-
body is ever very seriously inconvenienced, although a
good many think they are suffering terribly from the
heat. This uncomfortable feeling is, however, mostly
due to fat pork, grease, butter, and similar blood-heat-
ing articles of food. This place (St. George) is situated
in a valley about one thousand meters above the level
of the sea. All fruits and vegetables in A 1 condition,
and grapes are two weeks ahead of other years.

HERMANN FASCHER.

8t. George, Utah, July 28, 1889.

P. S8.—Thermometer at Signal Service station to-day
went up to 115%4°. H. F.

A Simple Relief for Lumg Troubles.

It has long been known that pine needle pillows
would alleviate persons afflicted with Jung troubles,
and a Florida editor relates an incident in support of
the fact as follows: During a visit to the home of a
most estimable lady living on Indian River, this editor
was told of a discovery that had been made which may
prove a boon to sufferers from lung or bronchial trou-
bles. This lady having heard that there was- peculiar
virtue in a pillow made from pine straw, and having
none of that material at hand, made one from fine,
soft, pine shavings, and had the pleasure of noting
itnmediate benefit. Soon all the members of the house-
hold had pine shavings pillows, and it was noticed
that all conghs, asthmatic or bronchial troubles abated
at once after sleeping a few nights on these pillows.
An invalid suffering with lung trouble derived much
benefit from sleeping upon a mattress made from pine
shavings. The material is cheap and makes a very
pleasant and comfortable mattress, the odor of the
pine permeating the entire room and absorbing or dis-
pelling all unpleasant odors.

— 4O

The best .builders keep on ﬂle the Archi-
tects and Builders Edition of the * Scientific
‘American.” It enables a person about te build
to sefect frem the engravings the style of house
suiting his fancy and purse.

-Artifieinl  SHk,

Science and industry are ever combining to copy na-
ture, and even dare to attempt improvements on her
processes. The Champ de Mars containg many illus-
trations of this; but perhaps the boldest and most
curious attempt of this kind is to be seen in the manu-
facture of artificial silk. Near the end of the Machin-
ery Hall, that end by the Avenue du Suffren, and quite
close to the elevator which raises passengers to the
traveling bridges, there is an exhibit showing the
manufacture of silk without any aid from silkworms,
and on a system which appears to be: entirely novel
and is certainly of wonderful simplicity. - The silk in-
dustry has seen great vicissitudes and has had to suffer
many cruel troublesfrom disease, both of the worms and
of the trees they feed upon, but up to the present we
believe that it has been spared the struggles of compe-
tition. If this new process should prove to be what it
promises, & new and dangerous rival to the silk trade
will have to be reckoned with.

The composition of silk may be briefiy described as
follows : It is a relatively strong, brilliant material, the
produce of the digestive juices of the worm acting on

the leaves of the immulberry that constitute its food.

The cellulose of the leaf is triturated by the worm and
transformed by its special organism into a peculiar
substance, transparent, and somewhat resembling
horn. This is called kerotine, and it fills two glands,
from which it exudes in the form of two threads, which
unite as soon as they leave the body of the worm ; but
this material no longer possesses the chemical compo-
sition of cellulose. It is largely combined with a new

‘element characteristic of animal tissues—nitrogen. The

silk fiber thus discharged forms a continuous thread,
whieh often reaches the great length of 850 meters, the
diameter of the fiber being only eighteen thousandths
of a millimeter. ) .

It was reserved for the present generation of invent-
ors to devise a means of imitating by science the me-
chanical and chemical functions of the silkworm.

An old student of the Ecole Polytechnique, M. Le
Comte de Chardonnet, set himself some time ago to try
and solve the problem. He took as his material pure
cellulose, a material, as we have seen, entirely different
to that of which natural silk is composed. Cellulose
is, a8 is well known, the basis of vegetable tissues, and
particularly of wood ; thus all soft woods appeared to
be well adapted for the purpose, in fact, any material
suitable for the production of a good qua.lity of paper,
white wood, cotton waste, etc., , appeared fitted for
the production of artificial silk ; paper pulp is, in
fact, thestarting point of ‘the indust¥y. Thisfirst opera-
tion to which the pulp is subjested is that of nitration,
which transforms it into pyroxile; this is done by
steeping the pulp in a perfectly defined mixture of sul-
phuric acid and nitric acid. After thorough washing
and drying, the nitrated cellulose is formed into col-
lodion by dissolving it in a mixture of 38 parts of ether
and 42 parts of aleohol. The collodion thus made is
drawn into fiber by the mechanical means which we
shall describe preeently; but the thread requires
further and very important preparation. The fiber, as
it issues from the apparatus that imitates the glands
of the silkworm, is one of the most inflammable of sub-
stances, and in that state would be absoluely useless.
An absolute process of denitration is therefore a ne-
cessity. Of this operation we can say nothing, becauseit

-is kept a secret by the inventor. Its object is, of course,

to extract from the filament the greater part of the
nitric acid that it contains, and it would be curious to
know if thenitrogen that does remain after the process
is in the same proportion as that contained in natural
silk.

However this may be, the thread after treatment
ceases to be inflammable to any marked extent, but it
may, if desired, be rendered still less liable to burn.
After the denitration processthe filament becomes gela-
tinous, and other substances can be incorporated with
it.. Thus, when in this state, it can be impregnated
with incombustible material, such as ammonia phos-
phate, and it is at this stage that the filament can be
dyed to any desired color. This latter operation can-
not precede the denitration process, as all the oolor
would be taken out during that operation.

The mode of manufacture is very simple, and in the
exhibition three apparatus are shown in operation to
the public. The first of these is only a model to illus-
trate the principle. The ehief feature consists of a
‘glass tube reduced at the upper end to a capillary pass-
age. It is through this passage that the filament of
collodion is forced out under pressure. As it issues the
fiber is in a pasty state, and would have no consisteney
if it did not consolidate immediately. This solidifica-
tion issecured by means of a second glass fube, which
surrounds the first one and extends beyond it. Con-
nected to it is a small pipe which supplies a current of
water that bathes the collodion filament and :sets it so
that it can be secured by pincers and drawn out with-
oat breaking ; it is afterward led to a spool on which
it is- wound.

The seeond:apparatus, which is more complete, con-
tains a number of snch glass tubes, and illustrates - the

- method by which two or mere lnments éan-be drawa |
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out and twisted so as to form one thréad. The third
machine is arranged for practical work. The dissolved
vollodion is tontained in a copper receiver, having a
capacity of about 15 liters. In this receiver it is sub-
jected to a pressure of from 8 to 10 atmospheres. that
forces the liquid through a horizontal tube, to whieh
are connected 72 capillary tubes, each with their sur-
rounding water casings.” In this manner 72 filaments
of artificial silk are produced simultaneously, and these
can be spun into threads of various thickness, three
such filaments being twisted asa minimum and tenasa
maximum: To effect this there is placed parallelto
the horizontal tube a rack carrying a series of bronze
blades that serve to guide the filaments ; the twisted
threads are wound upon bobbins running on spindles
mounted parallél to the horizontal tube. A frame
carrying as many pincers as there are capillary tubes
can be put in movement by means of a cord, and if any
of the threads are broken these pincers take hold of the
filament and join up the broken parts. This appara-
tus is inclosed in a hermetically sealed glass case,
through which a current of air is continually forced by
means of a fan. This air is warmed to assist in drying
the filaments ; but it becomes cool at the exit and de-
posits the vapors of ether and alcohol.

The circulating water, which is emnployed to harden
the filaments, is discharged into a receiver. It contains
a large percentage of the volatile products which can
be recovered by distillation, and in this way only about
20 per cent of the ether and 10 per cent of the alcohol
are lost. One tube can produce from 8 dwt. to 5 dwt.
of filaments per hour, or a length of nearly 13{ miles.
The apparatus works continuously, and with but little
attention, and if by any chauce one of the capillary
openings becomes sealed, it can be cleared by applying
heat. Under the conditions in which the machine is
exhibited at work, the artificial silk can besold at from
16 fr. to 20 fr. the kilo., while real silk cost from 45 fr. to
120 fr. the kilo. The manufactured product resembles
very closely the natural one, it is smooth and brilliant,
and the filament has a strengih about two-thirds that
of silk. Woven into a tissue it appears stronger and
less liable to cut, this property being due to the fact
that it is not charged with destructive materials which
appear to be always used in dying silk, such as zine or
lead. These foreign matters are probably introduced
solely for the purpose of weighting the silk ; but there
is no object for similar adulteration of the artificial
product, because the metallic preparations employed
cost as much as the collodion threads¢

According to M. De Chardonnet, the density of his

-product lies between that of raw and finished silk. Its

resistance to a tensile strain varies from 15 tons to 22
tons per square inch. (Copper breaks under a load of
about 18 tons, and iron under 23 tons.) The elasticity
is about the same as that of natural silk, and the in-
ventor claims that it has a superior brilliancy. M. De
Chardonnet exhibits a number of stuffs woven wholly
with the artificial silk, as well as others mixed with
natural silk and other textile materials. The results
are really very remarkable. Among other objeects, he
shows a chasuble of artificial silk, which will bear very
close examination.

Artificial silk is not yet manufactured on an indas-
trial scale, but it appears that this will very shortly be
done, and while it is impossible to foretell with cer-
tainty what will be the commercial results of this cu-
rious invention, it is impossible to resist the conclu-
sion that it is highly practicable, and that it even con-
tains the elements of great future success.—Engineer-
ing.

Important Patent Cases Decided.

Two important decisions were lately rendered by
Judge Wallace, in the United States Circuit Court.
The first was in the famous paper bag patent contro-
versy, involving the right to the patent for the square-
bottom paper bags. The Union Paper Bag Company
and James M. Waterbury were the litigants, and Judge
Wallace decided against Mr. Waterbury. The right to
this patent is estimated as next in importance to that
of the telephone, and involves over a million of dollars.
George Harding and F. F. Chambers represented -the
plaintiff, and F. H. Betts and A. H. Walker the de-
fendant.

The other decision was against the Third avenue
surface road for using the patent of Henry Root for. a
cable grip without compensation to the patentee.
Judge Wallace granted a perwmanent injunction to
Root, restraining the company from using the grip.
Frost & Coe were the company’s attorneys, and George
Harding represented the plaintiff.

B

Work of Eleetricity.

There are now in ase in the United States more than
5,650 central electric stations for light and power. There
are 210,000 arc lights and 2,600,000 incandescent lamps.
There were fifty-nine electrical railways in operation
in March last, and eighty-six roads in process of con-
struetion. '‘The increase of capital in eleetrical invest-
wents during 1888 -was nearly: $70.000,000. These ave
wery signifieant figures, and they point unmistakably
to the ¢ourse of future inventions and discoveries.
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THE PALACE OF FOOD PRODUCTS AT THE FRENCH
EXHIBITION.

Up to the present, in universal exhibitions or those
of less importance, food products have been relegated
fo unoccupied corners, or placed under tents put up in
haste in ephemeral board structures having no preten-
sions to magnificence.

In 1889 this is all changed. The managers of the ex-
position, with a true appreciation of the influence that,
alimentation has upon a people, from a physical as
well as an intellectual and a hygienic as well asa moral
standpoint, have accorded the animal the place that
belongs to it.

The fine arts have a palace on the Champ de Mars;
and food products, too, have theirs—a true palace,
vast, sumptuous, and monumental. The architect in
charge of the work, Mr. Baubin, whose unaffected
modesty shuns renown and applause, and who, more-
over, is one of the most distinguished of his profession,
has striven to scatter the ‘‘gold dust of his talent”
over the work confided to him, and gastronomy will
not have to be jealous of its grave neighbors.

The facade of the Gargantua Hotel is charming in its
simplicity. Almostonalevel with the water, in the base-

- Stientific Jmericac.

Natural - History : Notes. -

The Larva of the Common Tiger Beetlée.—For -agility,
strength, and ferocity, this larva-is a veritable tiger
among the insect world. Its body is long and nar-
row when young, but becomes broader as the larva
approaches the pupa state. After -each moult its
color is a soft creamy white, . which in a few hours
changes to a dead black, except in the creases and un-
der parts, which remain lighter.. When hungry, it is
lithe, active, and quick-motioned, jerking, twisting,
and throwing its tail up over its back when molested.
Its strong jaws, too, are ever as ready to be used in its
defense as in procuring food. The specimens observed
by me seem to prefer cutworms as an article of diet,
the common garden worm being usually chosen. The
tiger larva seizes the worm near its head as it lies in its
underground retreat. The struggles of the doomed
worm—often several times larger than its assailant—
throw both combatants to the surface of the ground,
where it continues in the vain effort to free itself until
it can struggle no longer, the bloodthirsty little tiger
burying its jaws- deeper and deeper into its vietim, un-
til sometimnes its whole head and fore legs are hidden.
Without loosening its hold it continues to drain the
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laid their eggs on him and themyriadsof tiny maggots
that hatched out of these eggs burrowed into him and
literally ate him alive—a cruel ending to a cruel life,
‘When nothing was left of him but a shell, and a very
thin shell at that, the maggots pupated, and shortly
after came forth tiny, innocent-looking flies, toact over
the same tragical drama. - Well, such is (insect)life !
In the midst -of prosperity - comes adversity, and vice
versa. WALTER A. LYNK.
—_—mtere———————
The American Catalogue,

" The United States Commission have earned the dis-
tinction, says Engineering, of being the last country of
importance to publish a catalogue. Although it ap-
pears thus tardily it is a very ereditable production,
being issued as a bound volume of about 250 pages:
The map that accompanies the volume has been copied
from that issued with the British catalogue. Probably
a feeling of delicacy on the part of the American com-
piler made him hesitate to acknowledge the source, for
it is such ' a very badly executed copy. Nearly 2,000
names of exhibitors are recorded in the index, a large

result as to quantity, but somewhat misleading, as ap:-

THE FRENCH EXHIBITION—THE PALACE OF ALIMENTARY PRODUCTS.

ment, are seen wines placed in lines in a hall that pre-
serves the coolness of a cellar. On the first floor, facing
the Seine, and on the ground floor of the quay side,
extend spacious galleries, in which are brought to-
gether all the food products of the world. Three halls;
onein the center and two in the wings, are'glazed from
the flooring up, and are surmounted with cornices in
the form of angular frontons that interseéct the -long
line of the entablature. The central motif is flanked
by two' very original turrets, which terminate in open-
work belvederes whose elegant outline is ‘coquettishly
veflected in the river, o ‘

" 'Wooden balconies here and there perforate the wall
against which the sashes rest within.. The entire
sculptural decoration, in the gutter, the ‘frieze, the
jamb linings, the brackets, and the pilasters, recall the
divinity of this cathedral erected to gluttony.—L’Il-
lustration.

" Pasteur’s Method for Rabies.

Before the Academy of Sciences a paper was lately
read by M. L. Pasteur on the prophylactic method as
applied to patients after being bitten. In his brief re-
port for the year ending May 1, 1889, the director of the
Pasteur Institute announces the treatment of 1,673
subjects, of whom 6 were seized ‘with rabies duringand
% 'within a fortnight after the process. But 8 only sue:
cumbed after the treatment had been completely car-
ried out, making 1'death in §54, or, including all the
cases, 1:in 128,

worm until it is gorged and the worm a mere shell,
when it leaves what remains of its victim and retires
under the damp earth, where it remains inactive until
ready to moult.

In one experiment three tiger beetle larvas, two of
them over half an inch long and the other much small-
er, were placed in an insect cage containing thirteen
cutworms. . In two days only three of the worms were
left in company with the two larger tigers, the smaller
and the ten worms having been killed and devoured by
the larger two. The worms were not, however, so com-
pletely drained as those I had observed before. Prob-
ably the larvee had selected the choicest parts on ac-
count of the plentiful supply. They had visibly in-
creased in size, but not to the extent one might sup-
pose after having had such a feast. The supply.of
cutworms running short, the stronger larva did not
allow his brotherly regard to interfere with his ap-
petite, but fell upon and devéwred his weaker com-
panion. I kept him two weeks, during which he ate
seventeen worms, nearly all of them larger than him--
self.

But a fate more terrible than that of the cutworms
overtook him at last. He, became dormant and pre-
pared to go:into the pupal state. For a:day or se Thad
noticed many very small flies around his cage, but did
not think of parasites, which was just what these small
flies were.  The tiger larva shed his larval skin, and
whiile he‘'was in this condition, soft ‘and-utterly help-
lexs; ‘the parasites attacked: him. The little flies had
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pears on analysis. In the groups devoted to works of
art there are 255 exhibitors, and some highly creditable
pictures have been contributed. Thanks chiefly to Mr.
Pickering’s efforts the collection in the Machinery Hall
is a very high“class one, but the Industrial Court ap-
pears to be a great disappointmentto Americans them-
selves. At least 700 exhibitors are found in those classes
devoted to education, books, printing, ete., and nearly
all the objects shown are either current numbers of
periodicals, reports or catalogues of publications or of
institutions. Current numbers of the California Cack-
ler, the catalogue of booksin the Young Men’s Christian
Association library at Meriden, Conn., the file of the
Swarthmore Pheniv, and even Betsy Ann White’s
Three Holes in a Chimney have more of a local than an
international interest, and do not tend to elevate the
standard of excellence. ‘

Our contemporary might have added the above forms
part of the fun to pay for which Congress appropriated
two hundred and fifty thousand dollars cash from the
treasury.

et e o s
Mot Decks in Torpedo Boats.

The steel torpedo boat D lately arrived at Calcutta
from England, but it is to be feared one great draw-
back to her geéneral utility will be her iron or steel
decks, which radiate heat copiously. - Her chief officer
was landed-at Kidderpur ill with sunstroke.: A few
iron:detks are:-ceated with- India rubber. but ##-is g
poor heat insulator,
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SODOM DAM AND RESERVOIR.
BY HAROLD BROWN, C.E., HYDRAULIC ENGINEER.

An examination of the broken Conemaugh danr by a
committee of expert engineers has revealed an earth-
work construction which, to all intents, was equal to
the duty expected of it'as a mere resistance to the
quiescent pressure of the impounded waters. Their
report has not yet been made, and in the meantime the
general public through its spokesman, the newspaper
press, has discussed the construction of dams, particu-
larly earthen dams, in terms more forcible and terse
than technical, and weighted with much misunder-
standing.

Most hydraulic engineers are agreed as to the safety
and durability of good earth, homogeneous through-
out and properly constructed. The best kind of an
earth dam is that which is made of hard compacted
gravel with sufficient clayey matter to bind the whole
together, coated by puddled clay bands or layers to
prevent percolation, and protected on the exposed up-
stream and down-stream faces by paviug, with suffi-
cient slope and thickness to withstand quiescent pres-
sure and wash of rain storms, and high enough above
the flow line to exceed the greatest flood known to the
locality.
 Sometimes the center core of such a dam is a puddled
wall, that is, a layer of clay upon clay and gravel,
rolled and rammed section after section until the whole
is firmly compacted together, and high enough for the
duty it is to perform ; this forms a tough, elastic mass,
impervious to water, possessed of great weight, and
when protected from flowing water capable of resist-
ance to a great pressure. It is generally covered by a
more porous material, which in its turn is protected by
paving blocks laid dry.

- One writer of authority says that the cheapest and
poorest type of this kind of work is a stone wall 2 to 3
feet thick, with an embankment on each side of
it. Such a wall adds nothing to the stability-of a dam,
but is rather a detriment. Its function is merely to
arrest percolation of water and prevent penetration of
vermin.

The public is not generally aware that our city
anthorities are now building a dam that is in some
respects similar to a type of dam which-is not wholly
approved by the best engineering authorities.

In the annexed cut is shown a plan of the east
branch reservoir and its connecting tunnel. Accord-
ing to the specifications, Sodom dam is to:be built on
the east branch of Croton River, to consist of a masonry
dam (see section) presenting at its deepest parta height
of about 78:feet (exclusive of the foundation below the
river-bed),’ a width at base of about 47 feet, and a
total length of about. 500 feet with a uniform thickness
at - the top of about 12 feet. A gate house is also to
be constructed of masonry; a pipe vault and fountains,
with ‘all the connecting pipes, a- masonry overflow con-
nected with the masonry dam by an earth embank-
ment, which is to contain a center wall of masonry, a
s'pillwa._v and: river walls, and all work necessary to
take care of the river water during construction.

+ The object of the dam is to impound the waters
collected by its tributary watershed for storage pur-
poses. -The work that is now going forward is of a
twofold character, consisting of two dams and two
reservoirs, one called Sodom dam reservoir, and Bog
Brook reservoir. The storage capacity of Sodom dam
and Bog Brook reservoir is estimated at 9,000;000,000
gallons. The two reservoirs are to be connected by a
tunnel aqueduct, the approaches are to be made in
earth and rock excavation, and are to be finish&d in
masonry. The tunnel is to be lined'with briek, and
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SODOM DAM -DETAILS.

the space between the extrados of the tunnel arch and
the line of excavation is to be filled in with suitable
material, generally dry rock filling or rubble masonry,
according to tha nature of the material excavated and
the .eharacter of the rock roof. The tunnel:aqueduet
is to be circular in section, about. 10 feet in  diameter,.

Our drawing shows the plan and location of both reser-

voirs, with Sodomn dam and the connecting tunnel.
The north portal of the tunnel is shown in the an-

nexed cut.

- It will be observed, upon an inspection of the plan of

the dam .and its spillway, that advantage has been
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MAP OF CROTON RESERVOIRS.

taken of a piece of high ground to locate the spillway
upon a course almost parallel to the general course of
the river. This necessitatesthe overflow moving around
a salient angle, the union between the spillway bank
and .the masonry being made by a natural rise of
ground forming a frustum- of a cone, which is nearly
20 feet wide on top.

-its purpose. A roadway 12 feet wide runs along its crest
the.entire length, and also along the top of the spill-
way. embankment. -« This embankment -is deseribed
briefly :as.follows :

After - the soil has been removed from the ground
forming the base. of the embankments, it is grubbed
and cleared of all stamps and other perishable matter,
and if the material under the soil is not of satisfactory
quallty, it is to be removed and replaced by other ma-
terial. ~ By soiling is meant the surface ground, that is
the natural sod,.or brush or undergrowth,- the first
layers of loose earth containing roots of grasses or
other organic growths. The earth used for the em-
bankments is to -be free
from stones larger than 3
inches in diameter. All
perishable matter to be ex-
cluded. The embankments
are to be formed in hori-
zontal layers not more
than six inches in thick-
ness, thoroughly rolled
with heavy grooved rollers
wherever practicable, and
rammed by hand where
the roller cannot reach.
 Each layer is copiously
watered, so that the layers
may be kneaded or pud-
dled together. An - extra
width of twelve inches is to
be provided on the slopes,
and the surface left is to be
dressed smoothly to receive
the broken stones that are
strewn: thickly -about to
‘support the final surfacing -of paving. The. thick-
ness of the paving in the spillway and in the slope
walls of the. embankment is.to be eighteen inches.
Each stone will be set solid on the fonndation of broken

stone or earth, without :allowing any interstices. In
the river walls large stones are to be used, especially
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SODOM

for. the ;face, the walls to be bonded with frequent
headers, that is stones running with their longest axes
transversely in the wall. Riprap, or large heavy stone
loosely . piled, may be used in some portions of the
work wherever it would not be detrimental to the em-
bankment behind it. After the slopes which are to
receive the slope walls have been dressed, a layer,
twelve inches thick, of broken stones, is to be spread as
a foundation for the paving. The stones used will be
two inches or less in their greatest diameter.

Rubble stone masonry is to be used for the side walls

of the overflow spillway, for the weir of the overflow
and adjoining parts, and for the center wall of the
main embankment. This center wall at its greatest
width is to be 6 feet through, and at the top 5 feet;
this wall is shown in our cross section of the earth em-
bankment of the spillway wall.
. This embankment with its wall core of masonry ex-
tends some 760 feet in a direct line, at the extreme base
about 115 feet in width, with a slope of 2 to 1. If
there is any point in the construction that is open to
a difference of views and that is likely to be mis-
understood, it will be found at this point.

One of our ablest engineers says that whether a
given dam should be constructed of earth or masonry.
will be determined, except for considerations of cost,
by the character of the foundation and the available
material. If the dam has to rest upon earth, then it
should be eonstructed of that material,unless for some
very.exceptional reason,as it is much easier to make an
impervious union between earth and earth, or. between
masonry and rock, than between masonry and earth.
This will be egpeecially true if the rock foundation does
not extend all'the way across or up: the gides of the
valley, as to carry masonry from a rockto an earth
foundation. without incurring rupture at the point of -
change is an exceedingly difficult and delicate:matter.

If possible, a heart. wall of puddle or masonry, as
tending, by its lack of homogeneity, to. produce un-
equal-settlement and eonsequent longitndinal craeks,
which, by serving . to connect partial transverse ones,
may lead-to more or less serious leakage and possible
rupture. Another danger attending the use of a heart
wall is that in case the dam is overflowed, the heart
wall may prevent the crest from being materially low-
ered until the back slope i8 nearly or quite washed
away, when the heart wall and the portion of the
inner slope supported by it would be liable to give.
way suddenly and let out with a.rush a large portion
of the contents of the reservoir at once.

A gravelly clay is the. best .material for puddle, as,
while the elay furnishes the water t}ghtnesa, the gravel
reduces the settlement, and increases the resistance of
the cla.y to washing.

- The crest of the spillway is ten feet below:the crest

| of the dam, and . accords with the best praetice. It is
| proportioned to .carry off the maximum storm flow.

with a depth of five feet of .water, so. that the water
should never be less than five feet' below the crest of

the dam..
The masonry dam seems to be admirably adapted to |
| going premises are. arrived at from a long and care-

In -the: first pldce; the conclusions. from the fore-

ful: study of  the action of water upon: impounding
structures. In the Sodom dam, the esséntial resist-
ance of themain body of the storage is met'by a ma-
sonry wall or curtain which will be:déseribed. more
fully. . Advantage is taken of the high ground to locate
a waste weir or spillway at one side. . The water
washes over a, well paved embankment, and it is not a
question of a direct resistance to a deep:body of water
that is met by the spillway embankment, but a shal-
low body of water with a certain ratio of movement. In
the direct action of this flow there is a scouring action
exerted on the inner face of the embankment, and if the

AND BOG BROOK RESERVOIR DAM,

embankment -were undermined,it would come from the
dynamig rather than.static action of the water.- -In the
case of a great ﬂoodsuch action would be positive to'a
largeextent, and to what extent would depend upon
the amounho& water and the rapidity of its flow. From

the direction.in which the main body of the water to
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the spillway runs, it does not seem possible to over-
throw the ernbankment by static action.

In regard to a matter of detail, the heart wall would
be of greater service than it now is in holding the em-
bankment together if it were counterforted on both
outer.and inner face at intervals of 10 or 15 feet, step-
ping back from bottom to top, for then whatever unit
of resistance the wall obtained as a wall would be
added to the inertia of the embankment. It will be
observed by our cross section that a homogeneous
union between the wall and its foundation has been
achieved by excavating a bed in the rock upon which
to begin the first courses of the heart wall. This is a
wise precaution ; there is not much evidence, however,
of a close union of the earthwork with the masonry
core, as the heart wall is battered on both outer and
inner face and no rough projections are left for the
earthwork to cling to, to increase its own measure of
resistance.

The overflow crest is 500 feet in length, and caleula-
tions based upon the data of rainfall for this water-
shed would indicate that length to be sufficient. This
is of great importance when it is remembered that in
the opinion of some of our most eminent engineers,
Conemaugh dam would not have ‘‘gone down™ had
the overflow weir been sufficient to carry off the flood
excess.

As to whether the spillway embankment should have
been constructed of earth alone, or with a heart wall,
there is room for a difference of opinion. From the
wording of the specification in regard to this construc-
tion, it would appear that the engineers apprehended
no lack of good material, for the material necessary to
the making of the embankments is to be taken from
the wall trenches, from the spillway below the over-
flow, and from any place within 500 feet of the point
where it is to be deposited.

The masonry dam is to be built of sound quarry
stone, roughly rectangular, with all irregular and
feather edges hamnmered off. Their beds must be good
and present such even surfaces that, when lowering a
stone on the level surface prepared to receive it, there
can be no doubt that the mortar will fill all spaces.
The largest stones are not to measure more than 20
cubie feet, and they are to be used in the proportion of
25 per cent of the whole at most, but they may be
omitted partially or entirely if their beds are not satis-
factory.

In the annexed cut is shown a sketch of the work
now ‘in progress on the masonry dam. The larger
stone is loaded on a carrier or trolley, hoisted up to
clear the wall, and carried on a 2 inch wire rope and
lowered to whatever position' desired. The point of
view is from the down-stream side of the dam. At the
center are shown the outlet pipes that supply the foun-
tains ; directly opposite, on the inner face of the dam,
the gate house is situated. Its object is to take the
water from the lake, where it is received in great
masonry chambers and distributed by underground
pipes to the fountains. The gate house is developed
into a tower which provides a living room for the
keeper and a point at which the daily height of the
water can be measured and a constant oversight of the
entire work be maintained. )

The fountains are seven in number, and are an espe-
cial feature of this work. From a landscapist’s point
of view, they will form an attractive center about
whieh is grouped the imposing wall of masonry, with
its interesting driveway, the long stretch of swarded
bank -on the -spillway, and the overflow curtain of
water making murmurous rhythm to the cadence of
the .splashing waters of the fountains. While the
effect will be of a pleasing character and enlist the
admiration of the public, it will also be recognized as
essential from a wholly utilitarian point of view. The
water passing through the fountains will be thoroughly
aerated in its fall to join the waters of the overflow,
and whenever needed from this source it will not be
stagnant, but living water. Our view of the scene will
enable the reader to get a better image of the group
of fountains and their surroundings than any word
painting can convey.

As shown in our sketch, the masonry of the dam is
to be laid on its outer faces in ranged courses. Each
course is to be composed of two stretchers and one
header alternately, the stretchers not to be less than
8 feet long.nor more than 7 feet long, and the headers
of each successive course are to alternate approximately
in vertical position. The rise of the courses is to
vary from bottom to top frow 30 inches to 15 inches in
approximate vertical progression, and the width of the
bed of stretchers is not to be at any point less than 28
inches. The headers are to be not less than 4 feet in
length. The face joints are to be pointed with pure
Portland cement after the whole structure is completed.
. The- specifications provide for an optional layer of
brickwork on the inner face of the dam. In this work
the bricks will be heated to a certain temperature, the
mortar to be made of a mixture of Trinidad asphaltum
and plaster of Paris. From various experiments which
have been made with asphaltum mortars in France,
and ‘the results of the examination of asphaltum joints
in the remaing of Nineveh, there is every reason to

believe that a mortar made of rock asphaltum would
be more homogeneous and impervious to water than a
mixture of plaster of Paris with asphaltum. The
shrinkage and expansion of the plaster depends so
largely upon the manner of its tempering, and asphalt-
um is of such an utterly different character, that the
union of the two will require more skill than ordina-
rily falls to the lot of workmen in the construction of
dams. It would also appear, from our present know-
ledge of cements, that to point a wall with pure neat
cement when the beds and joints are laid in cement
mortar is open to exception ; while neat cement alone
possesses greater imperviousness than cement with
sand, the question of complete adhesion to the stone-
work and the mortar behind it is of equally vital im-
portance, and there is no doubt of a better joint and
surface with a small amount of sand added to the
cement than with neat cement alone. These questions
of detail have no doubt been carefully considered, and
what has seemed best under the circumstances has
been adopted. The belief is growing stronger among
our engineers that a more frequent use should be made
of asphaltum mortar. When properly made and tem-
pered, it is superior in every way for any purpose to
lime mortar. Water seems to exert upon it no appreci-
able solvent action.

While the Sodom dam is one of the minor construc-
tions in the congeries of works that constitute our new
system of water supply, and its function is essentially
subordinate as a storage basin, there can be no doubt
from a study of the many detail drawings which have
been carefully made, and the clauses in the specifica-
tions which explain these drawings and provide for
their proper execution, that it has received an amount
of study and research second to no important work
ever undertaken for the public.

Radiating Power of Flames,

At a recent meeting of the Berlin Physical Society,
Dr. R. Von Helmholtz communicated the results of his
experiments on the radiating power of flames. The
problem which he had set before himself was to deter-
mine the relationship between the radiant energy of
flames and the amount of gas consumed for their pro-
duction. The latter was measured by the fall of the
gasometer globe which contained the gas, the former
by means of a bolometer, for each of whose scale divi-
sions the equivalent value in heat units had been care-
fully determined by three different metlods. The
radiating energy of the flames depended upon a num-
ber of conditions which' were each severally investi-
gated ; as, for instance, the size and shape of the
flames, the amount of foreign gases introduced, and
the ratio of the amount of oxygen to the amount of
gases with which it was mixed. For the purposes of
comparative measurements, a moderately high flame
was chosen, which produced no smoke and was 6 min.
thick. Luminous flames radiated more energy than
non-luminous, and it was proved by an extended series
of careful quantitative experiments that the radiating
power of the flames was not dependent upon their tem-
perature. From this it follows that Kirchoff’s law does
not hold good for flames—a result which is, however,
quite in accordance with the limitations he put to his
law for those cases in which heat is directly converted
into radiating energy. In the case of flames it mnust be
borne in mind that chemical afinity comes addition-
ally into play ; the speaker entered fully into the influ-
ence of this upon the radiation of energy, and endeav-
ored to make it clear by means of an extremely inter-
esting hypothesis. After thig he stated the numerical
data which he had obtained for both luminous and
non-luminous flames, produced with a series of gases—
hydrogen, carbonic oxide, methane, coal gas, methyl
alcohol, ete. Starting as a basis with Julius’ state-
ment that the products of combustion are the only
criteria of the amount of radiation, and hence calculat-
ing the radiating energy of the flames, he obtained
values which corresponded very closely in most cases
with those actually observed. Finally he calculated
the total useful effect which can be obtained as radiant
energy from the gases which are being consumed in
the production of the flame. From this he arrived at
the interesting result that it is far more economical to
use the gases for driving a dynamo which supplies
incandescent lamps, and to utilize the energy radiated
from the latter, than to burn the gases and utilize the
energy which is radiated out from their non-luminous
flames.

— el — ——
llelglu of Great Sea Waves,

Carefully repeated experiments anade by an exper? |
enced English navigator at Santander, on the north
coast of Spain, showed the crest of the sea waves in a
prolonged and heavy gale of wind to be 42 feet high ;
and allowing the same for the depth between the
waves, would make a height 84 feet from erest to base.
The length from crest to crest was found to be 886 feet.
Other estimates of the waves in the South Atlantic
during great storms give a height of 50 feet for the
crests and 400 feet for length. In the North Sea the
height of crest seldom exceeds 10 feet and the length
160 feet,
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A New Fire-Prooef Nomn-Conductor for Pipe and
Boliler Coverings, etc,

In all non-conductors, the endeavor is to provide as
large a number of air cells within a given space as pos-
sible, in a material that is itself very light, such ma-
terials having been found by experience to best confine
the ‘heat. The lightness, porosity, and elasticity of
the common sponge, composed as it is of fine flexible,
tenacious fibers, interwoven in the form of cells and
meshes, constitute the ideal structural qualities for
a perfect non-conductor. Taking advantage of this
fact, Mr. H. W. Johns, of New York, has succeeded in
perfecting a new article of manufacture styled asbesto-
sponge, which has been patented in this country and
Europe, and has been but recently put on the market
by the H. W. Johns Manufacturing Co., in various
practical forms, as a non-conductor, notably as a cov-
ering for steam pipes and boilers.

The tentacle-like barbs of the sponge, as prepared
in the manufacture, are so intertwined with the fine,
silky fibers of the asbestos as to make a material at

.once very elastic and highly porous, while at the saime

time it is so light that a barrel of it, in the form of
filling, barely weighs fifty pounds. And this, too, is
effected with the use of so small a percentage of sponge
that the material is practically fire-proof. A sample
of this filling which was in practical use for several
months as a covering for a steam pipe, in which a pres-
sure of 100 lb. was constantly carried, on being taken
off and examined showed the same vitality and
“spring ” which it had when put in place, the sponge
portion of the compound not being at all affected,
whilg,. of courge, it was impossible for the heat to
touch the asbestos.

This new material has double the bulk or covering
capacity of the same weight of hair felt, and more than
three times that of pure asbestos, making its cost, as
stated, less than that of any other material employed
for similar purposes. It is also supplied in the form of
an asbesto-sponge felt and an asbesto-sponge lined felt,
furnished in rolls of varying thickness, as well as in an
asbesto-sponge cement felting. This latter composition
partakes of the nature of a felt and a.cement, and is
put up dry in barrels to be mixed with water to the
consistency of mortar, for applying to steam pipes,
boilers, ete., while heated ; also coming extensively in-
to use for covering locomotive boilers.

In the manufacture of fireproof asbestos cloth for
theater curtains, mittens, aprons, masks, ete., the H.
'W. Johns Manufacturing Comany has produced goods
which have stood the severest tests and proved their
efficiency in many emergencies. A case in point was
afforded by the recent blowing off of the cap of a .tube
in a gas well in Canada, it being impossible to ex-
tinguish the flame or get near the tube for several
days. It was estimated that eleven million feet of gas
were being burned every twenty-four hours. The noise
from the flame and the dabnger attending it caused no
little excitement, and $1,000 was offered to any one who
would extinguish it, which was finally accomplished
by a man dressed in asbestos cloth and wearing a cone-
shaped mask of the same material. Curtains made of
this cloth are now in use in many of the large opera
houses and theaters of the country, as a fire-proof bar-
rier between the stage and the auditorium.

The asbestos building felt made by this company
has long been well known, and its good qualities are
highly appreciated by all of the best builders and ar-
chitects. This felt was used throughout for floor lin-
ings and in partitions in the fine buildings of the Pratt
Instjtute in Brooklyn, and several tons of it have been
used in thenew Roman Catholic asylum now approach-
ing completion in Manhattanville. It i8 composed
entirely of asbestos, this being absolutely fire-proof,
and will not disintegrate by age, is odorless and vermin-
proof. It is largely used for lining weather boards,
shingle roofs, ete., and is put up in rolls of different
thicknesses.

Of all articles of any considerable use that are com-
posed wholly or in part of asbestos, Mr. Johns has long
been recognized as the pioneer inventor as well as the
most successful manufacturer. He commenced work
in this field in 1858, and has since then given his unre-
mitting attention to perfecting and introducing asbes-
tos products wherever such materials could be made
useful for structural and mechanical purposes. He
now owns and controls jupward of one hundred pa-
tents on the manipulation and uses of asbestos, many
of the goods so made, and now havinglarge sale, having
been brought forward as new articles of manufacture.
Mr. Johns exercises a controlling interest in the busi-
ness of the H. W. Johns Manufacturing Company in

ew York and Brooklyn, a business which has steadily
increased in volume, year by year, with the new uses
and wider fields which have been found for asbestos
materials.

-
-

THE Annals of Hygiene has discovered there is
nothing that so quickly restores tone to exhausteq
nerves and strength to a weary body as a bath contain-
ing an ounce of aqua ammonia to each pail of water.
It makes the flesh firm and smooth as marble, and ren-
ders the body pure and free from all odor.

.
-
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A Criticism of Pasteur’s Method.

Dr. Joseph Drzewiecki, physician to the University
Clinic at Warsaw, has sent us a paper in which it is
contended that the method of anti-rabic inoculation
for the prevention of hydrophobia is unscientific. He
claims that M. Pasteur has never given a satisfactory
answer to the objections urged by Frisch, Ullman, and
Peter ; and he revives the arguments used by M. Lu-
teaud in the Journal de Medecine, which were based
on the statistics adduced by Pasteur. He points out
that, although the English commission investigated 90
cases, in only 24 of these were the bites inflicted by
undoubtedly rabid dogs, so that the number of 8 fatal
cases was far in excess of the usual proportion of 5 per
cent. Further, that, although according to the report
of that comnission the total mortality among the 2,682
cases treated by M. Pasteur would ordinarily have
been 130 instead of the 40 actually recorded, it should
have been stated that only 233 cases were bitten by
rabid animals, and that therefore the estimated mor-
tality ought to have been only 15. Both M. Luteaud
and M. Peter argued that the Pasteurian method had
increased the rate of mortality. The statistics of Dr.
Kischensky are then quoted. They were obtained
from thearchives of the Katharine Hospital at Moscow.
From them it appears that, of 307 persons bitten by
unquestionably rabid dogs, 18 were bitten in the head
(4 deaths), 90 were bitten on the hands (2 deaths), 25 on
the feet (no death), and of 170 bitten through the
clothesonly 1 died. Tothese may be added 1 fatal case
among 4 in whom the site of the bite is not recorded.
This gives a total mortality of 2:6 per cent. The mor-

tality among those bitten by rabid wolves (24 cases) |

was 30 per cent ; according to M. Pasteur, it should be
82 per cent. In all the fatal cases the bites were very
extensive, and on the head. Of 17 cases bitten by
rabid horses, 9 were admitted within three months,
but none developed hydrophobia, 1 died from erysipe-
las and 1 from septicemia. Of 4 bitten by a rabid
hog, none fell ill; there were 4 cases bitten by rabid
men, 1 by a white bear, and 1 by a rabid squirrel.
Thus, of the total number (396) bitten by rabid ani-
mals, 18 died, or 452 per cent. Dr. Drzcwiecki main-
tains that Pasteurian inoculation does not prevent
hydrophobia in man, and that M. Pasteur only proved
that it prevents rabies in the dog, which, however,
was not even borne out by the experiments of Frisch.
The particulars of some of the fatal cases treated dur-
ing last year at the Pasteur Institute are cited to sup-
port the contention of the inefficacy of the method ;
and the plea that severe cases of bites on the face or
head cannot be successfully treated is held to show
that the method is not truly anti-rabic. Again, if the
inoculations modify the intensity of the virus, how is
it that the symptoms exhibited by the fatal cases are
8o severe ? The method, Dr. Drzewiecki thinks, may
be of value to the veterinary surgeon, but applied to
man ‘it is unscientific, and as such must be condemned
in the interest of humanity and science.”—Lancet.

How and When to Drink Water.

According to Dr. Leuf, when water is taken into the
full or partly full stomach, it does not mingle with the
food, as we are taught, but passes along quickly be-
tween the food and lesser curvative toward the pylo-
rus, through which it passes into the intestines. The
secretion of mucus by the lining membrane is constant,
and during the night a considerable amount accumu-
lates in the stomach; some of its liquid portion is
absorbed, and that which remains is thick and tena-
cious. - If food is taken into the stomach when in this
condition it becomes coated with this mucus, and the
secretion of the gastric juice and its action are delayed.
These facts show. the value of a goblet of water before
breakfast. This washes out the tenacious mucus, and
stimulates the gastric glands to secretion. In old and
feeble persons water should not be taken cold, but it
may be with great advantage taken warm or hot. This
removal of the accumulated mucus from the stomach
is probably one of the reasons why taking soup at the
heginning of a meal has been found so beneficial.

etlD—4-
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Heart Fallure.

“ It would be an excellent idea,” says the Manchester
Union, ‘ if physicians of the present day would invent
some other reason for about all of the deaths which oc-
cur nowadays than the cheap fraud, ‘heart failure.’
'This might not be of serious moment were it not for
the fact that hundreds of people are being nearly
frightened to death by the constant use of the cause
for sudden deaths, and many people who are sick, and
necessarily have some heartsymptows, are kept in con-
stant terror by reading or hearing in other ways of
death after death by heart failure. There are prob-
ably no more deaths from heart failure in these times
than heretofore, but a new cause for death has been
coined, and the nervous and timid are being severely
injured by it.” We would snggest that hereafter phy-
sicians use the term ‘‘cardiac asthenia,” which has a
learned sound and means just the same. The immedi-
ate cause of death in mmany diseases being, in fact,
‘‘heart failure,” we do not see how otherwise the
‘nervous and timid ” ean be protected.

THE COCO DE MER-LODOICEA SEYCHELLARUM,
BY CHARLES D. BAKER.

On a map the Seychelles group of islands are repre-
sented by a dot not larger than a pin head, yet there
are thirty of them, and one, Mahe, is eighteen iiles long
and from three to five miles broad. They lie nearly
in the Indian Ocean and just south of the equator,
3° 40'-5° 35’ 8. lat. and 55° 15'-56° 0' E. long. These
islands abound with interesting subjects to the student
in natural science, but among them none is- more
wounderful or striking than that famous tree, the Coco
de Mer. Nowhere else in the world can this tree be
found except on the islands of this group. At onetime
Curieuse and Praslin were covered with the trees, but
travelers who have recently visited the islands say
that the vegetable wonder has vanished from the first,
but is plentiful on the second. One of -these explorers
was Col. Nicholas Pike, for seven yjears United States
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THE C0CO DE MER—LODOICEA SEYCHELLARUM.

consul at the island of Mauritius, which is nine hun-
dred. miles distant, and to which colony the Seychelles
group belongs. In describing his impressions of the
tree, he says: ‘“ The first appearance of the curious
Coco de Mer is disappointing, and at a distance looks
quite disreputable forso fammous a tree. Imaginea tall
thin stem towering up over a hundred feet, with a great
ragged head of green and withered leaves. The im-
pression is not favorable, a common cocoanut tree is
handsomer. These, however, are the male trees; the
females are rarely over 60 or 70 feet, and not being so
high, are less exposed to the winds. When about
twenty or twenty-five years old, before the stems begin
to rise, it is certainly one of the loveliest productions
of the vegetable world, and here it is seen in all its
beauty.”

The leaves of the Coco de Mer are winged and
palmated. and when the stem is just rising above the
ground, in favorable situations, they attain a length of
fifteen feet exclusive of the petiole, which is of an
equal length and 12 feet wide, but both diminish in
size as the trunk increases in height. This is a neces-
sity, as the tall thin stem could not support a head of
such large leaves and the heavy fruit which the tree
‘bears. Travelers often give the natives small sums of
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money, for which they will climb the trees and swing
upon the great leaves—a feat attended with much
danger, considering the great height of the leaves from
the ground.

Before the leaves unfold they are covered with a
thick cottony substance, which is used for mattresses.
When about thirty-five years old, the tree begins to
blossom. After three years from fecundation, the fruit
has attained its full size and is called Coco tendre. It
can be cut with a knife in this stage, but gradually be-
comes hard and black, but it is seven or eight years
from time of fecundation before it is ready to fall.
The double nut, with the husk around it and when
fully developed, is about the size of a bushel basket.
The meat of the nut is agreeable eating, and tastes like
the cream of charlotte russe. The shell of the nut is
used by the natives for scoop buckets, and is put to a
variety of other uses. These immense nuts used to be
found floating in the Indian Ocean, and gave rise to
any number of fabulous stories in regard to their
origin. It was claimed by many that they grewin the
sea, but this claim, of course, was easily refuted ; but
nevertheless, this peculiarity is kept in remembrance
by the nawme which the tree bears, Coco de Mer, or
cocoanut of the sea.

‘When the nut falls to the ground, the first act in the
future tree’s life is perhaps as wonderful as anything
in itsfuture history. It takesnine monthsafterplant-
ing before the germ is ready to start, when it shoots
out from the nut and creeps along the ground, draw-
ing nutriment from the ground asit goes. When a
distance of some twenty feet has been covered, it be-
gins to shoot upward and to put forth leaves, each
leaf requiring a year’s elaboration in sun and air before
the next appears. If the nut does not fall germ down
ward and meet the ground so as to draw substance
from it, atfter an ineffeetual struggle for some few feet
on the surface all vitality is exhausted, and the vege-
table baby dies from the heat of the sun and the lack
of moisture. Another remarkable fact regarding the
Coco de Mer is that it rests in a perforated bowl which
in form resembles a colander. A great number of
rootlets radiate from the trunk and run through the
holes in the bowl and then extend into the earth, some-
times for thirty feet. When violent winds blow, as
they frequently do in this region, the tree, being tall
and slender, with a great bunch of very heavy leaves
and nuts forming a great bouquet on its top, bends
overuntil it seems.as if it must fall, but rights itself
again, its long roots seeming to act like elastics, which
draw it back into position again.

On the island of Curieuse, where there are now no
specimens of the Coco de Mer, many of the bowls in
which the trees once rested are still found in perfect
condition, showing the imperishable nature of the
material of which they are comnposed.

The numerous uses to which the leaves of the Coco
de Mer can be adapted has led to the wholesale de-
struction of trees. The Mahometans use them to
weave into praying mats, and they regard them as
having a special sanetity. These leaves are very beau-
tiful in their unfurled state, their edges being of a
delicate green and the laminsg of a clear pale straw
color. Beautiful- fans, artificial flowers, hats, ladies'
work baskets, and other articles are made from them.

The expanded leaves are also used for thatch, and
when folded together and pinned with little skewers of
bamboo will hold nearly a bushel of fruit. The petiole
is used for palings and often for rafters, being strong
and durable. The trunks are split and used for pali-
sades and for boards for the ends of houses, and pieces
are hollowed out and used for gutters. They are con-
sidered imperishable. It is the opinion of Col. Pike
and other investigators that the Coco de Mer is a
specimen of antediluvian flora.

——t—O

The Boulak Museum, Cairo.

The magnificent collection of Egyptian antiquities
at the Boulak Museum is now, it appears, in the great-
est jeopardy, and, unless the European public raise
their voices in protest, a scheme, which will probably
prove the ruin of all the more perishable objects, will
shortly be carried out. It has been decided by the
Egyptian government to remove the collection from
Boulak to the palace of Ghizeh.

The palace of Ghizeh is totally unfit for the pur-
poses of a museum. It is one of the numerous palaces
built by the Khedive Ismail in the heyday of his ex-
travagance, and, though it must have cost a very large
sum of money, it is already in a dilapidated condition.
The roof was never properly finished, and admits the
rain in every direction, the floors and walls are un-
sound, and quite incapable of supporting the weight
of the collection and of visitors, the lath and plaster
cornices and ceilings are cracked and falling to pieces,
and no amount of money can render it a suitable build-
ing for the exhibition of the objects of art proposed
to be placed in it.

——— ¢

Persons contemplating building will find it
to their advantage to subscribe for the Archi-
tects and Builders Edition of the ‘¢ Scientifie
American.” $2.50 a year. Single copies 25c.
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'BEOENTLY PATENTED INVENTIONS, -
Mechanical, i

SPRING MOTOR. — Ludwig Melchior
and George Haas, Wilmington, Del. In a suitable
framing is a gear train having a power shaft, spring
arms being secured at one end to the framing and ex.
tended down on opposite sides of the gear train, while
there are cords or connections between the free ends
of the spring arms and the power shaft, and guides for
the cords, the spring arms being multiplied as desired

- to increase the power.

MoTOoR. — Evander B. Newcomb,
Parsons, Kansas. In a suitably constructed frameis a
transverse shaft, to which is secured one end of a coiled
spring fastened by its outer end to the inside of a
barrel mounted to rotate loosely on the shaft, the device
being simple and durable, and especially designed to
operate light machinery, such as sewing machines,
jewelers’ lathes, churns, etc.

CIRCULAR KNITTING MACHINE. —
Charles E. Bean, Scranton, Pa. This invention covers
a machine for controlling a plurality of threads or
yarns of different colors, and constructed to automati-
cally supply the different yarns to the needles in a
manner to form any desired pattern, in stripes or other
styles, in the knitted web, the machine involving a
novel construction, combination, and arrangement of
parts.

PLUMBERS’ SAW.—Robert and Charles
McAlpine, Trenton, N. J. This is a saw in which a
reciprocating saw blade is held to the stock by an ad-
justable stop for regulating the extent of movement of
the blade beyond the stock, with other special features,
whereby pipe connections may be severed quickly and
accurately within the narrow space usually available
for such work in a plumber’s trade.

Electrical.

PuBLIC CLOCK.—Alfred Speer, Passaic,
N.J. Thisisa clock with large dial and mechanism
for driving the hands by power applied to their outer
extremities, to overcome the resistance of wind, ice,
snow, etc., the mechanism being electrically operated
by a step by step movement throngh pawl and ratchet
devices acting upon pinions meshing into stationary
circular racks.

Agricultural.

CORN OR SORGHUM HARVESTER. —
Joseph J. Singley, El Dorado, Kansas. This is a ma-
chine to be drawn along the ground when the stalks
are guided by adjustable fingers to be cut by the knife
and fall upon the bed of the machine, the knife being
detachably held between the lower finger and bed, and
the stalks being conveniently delivered to the ground at
any time when the desired quantity has been cut.

Miscellaneous,

PipE CouPLING.—William M. Brown,
Jr., Sacramento, Cal. This coupling is formed with
hollow sections secured to the main steam supply pipes,
preferably by a shouldered, end projecting into the
main pipe, and held by ring clamps having their ends
riveted together, being intended mainly for use with
railway passenger cars, being adapted for automatic
coupling and ready uncoupling.

‘CAN FILLING MACHINE.—Francis M.
Nichols, Chillicothe, Ohio. This machine has a
measure carrier with disks, each having tubes or
cylinders open at both ends, the tubes of one disk
sliding within those of the other, the apparatus pro-
viding means for filling cans with measured quantities
of corn, tomatoes, etc., the cans being automatically fed
forward to receive their intended contents.

TESTING DEVICE FOR COUNTING
MEecHANIsSMS.—Paul C. Iligen, Leipsic, Saxony, Ger-
many. Nambered counting disks are operated by a
rotating shaft, in connection with a supplementary
disk, whereby the accuracy of the number shown on the
counting disks may be determined, when, if the figures
do not agree, the counting' mechanism is proved to be
out of order.

~~ REFUSE EJECTOR.—John 8. Wallace,
Nelsonville, Ohio. This device is specially designed to
remove refuse from ocean steamers, coal mines, etc.,
and consists of a discharge pipe into which projects a
steam pipe carrying superheated steam, a refuse feed
pipe discharging into the discharge pipe, and a gas
pipe also opening therein, by means of which the
smoke and gases from the furnace combine with the
superheated steam.

PourirYiNg IRON.—Nathaniel Booth,
Hollidaysburg, Pa. This invention covers a compound
for purifying iron in blast and puddiing furnaces, the
compound consisting of red prassiate of potash, bi-
chromate of potash, bicarbonate of soda, black-oxide of
manganese, etc., in stated proportions, being designed
to eliminate phosphoraus, silicon, sulphur, etc., from the
metal, and especially applicable to red-short iron, re-
_@ucing its crystalline character to a fibrous condition.

* DOUBLE SULPHATE OF ANTIMONY.—
Carl J. E. De Haen, List, near Hanover, Prussia, Ger-
many. 'This is a process of manufacturing the double
salt of fluoride of antimony, consisting in mixing
fluoride of antimony and sulphate of ‘ammonia and
then evaporating the mixture, for the industrial appli-
cation of the compound in the dyeing art in.lieu of the
more expensive tartar emetic.

CRACKER CUTTING DIE. — Carl Herr-
mann, New York City. .This is a die provided with a
face built up of removable sections which may be easily

‘renewed when broken by an ordinary workman, and
the die may be quickly repaired or partially refaced
should it be broken by contact with hard substances in
the dough or otherwise.

 ‘BicYCLE.—Louis A. Hill, Philadelphia,
Pa.. - This invention relates to spring forks to-be used
in connection with -the wheels of a bicycle or similar

machine, and provides means whereby the jolting
motion of the wheels when passing over obstractions
or a rough road will not be communicated to the rider
or to the steering arms or handles.

COVER FOR MILK CANS. — Joseph C.
Vail, Maple’s Mill, Ill. This cover is made of an

‘upper plate and an under apertured plate separated’

from the upper plate by spacing strips, the space be-
tween the two plates being ventilated, thus providing
for the ventilation of the vessel while excluding dust,
insects, etc.

KALEIDOSCOPE.—Joseph W. Lovibund,
Salisbury, Wilts County, England. In this device,
instead of the usual irregularly shaped and variously-
colored pieces of glass, disks are employed, independ-
ently movable by a rolling motion in - the field of view,
to separately- or conjointly produce designs of great
variety, which may be infinitely varied and repeated or
reproduced at will.

ToY RACE TRACK. — William N. Me-
Manus, New York City. In this toy track a real race is
simulated by a number of miniature figures carried
about a circular race course, and after & number of
times round the figures are projected forward by an
impulse to the finish line, the invention being an im-
provement on a former patented invention of the same
inventor.

NECKTIE. — Miner W. Bruce, Knox
Center, Neb. This tie has two retaining tapes extend
1ng from opposite ends of the shield partly encircling
the collar, one of the tapes being permanently secured
to the shield and the other detachable, both tapes carry-
ing hooks adapted to engage apertures arranged in the
sides of the collar.

HoSE SUPPORTER.—Miner W. Bruce,
Knox Center, Neb. This supporter consists of an
elastic divided band having hooks attached to its ends,
a clasp for attachment to the hose also having a hook,
while an endless cord is passed around all the hooks
and slides freely thereon, any slack in the elastic band
of the supporter being automatically taken up by the
clasp-carrying cord.

GARTER. —Jacob Katzenberg, New
York City. This garter consists of an elastic tape
having its ends united by a metal clasp applied to the
tape a short distance from its extremities, the ends
being left free to form the bow pieces which cover the
clasp at the front.

SYRINGE.—Jay W. Kirkwood, Silver
Mountain, Idaho. This is a medical syringe having
inner and outer chambers connected with each other at
or near their rear ends and both having openings
through the forward end of the syringe, a piston work-
ing within the inner chamber, whereby the syringe
operates simultaneously to discharge a medicated fluid
and to remove by suction foreign matter.

NEW BOOKS AND PUBLICATIONS.

INCANDESCENT WIRING HAND BOOK.
By F. B. Badt. Eleetrician Publish-
ing Company, Chicago, Ill. 1889.

. Pp. 66. Price $1.

The practical side of electric wiring, with the electri-
cal arithmetic necessary for * house engineering” is
treated of by the author in a clear and succinct style.
Numerous illustrations are embodied in the text, and
the manual is one that will, we doubt not, be well re-
ceived by the profession generally. It isa hand book,
a code to be always at hand, as well as in the library.
The need for a practical discussion of electrical
problemsis a growing one, and all worthy accessories to
the literature of the subject are to be welcomed.

ACADEMY ARCHITECTURE AND ARCHI-
TECTURAL REVIEW. Quarto pam-
phlet.. Pp. 102. Edited and pub-
lished by Alex. Koch and C. .
English, Chancery Lane, W. C., Lon-
don, England. Wm. Mueller, New
York. Price $2.50.

We are informed that the European edition met with
80 much success that the London publishers decided to
issue an American edition. Every page contains one or
more plates of buildings, bits of detail or architectural
sketches from an English point of view without any
descriptive text. The work is arranged in two parts, the
first containing miniatare reproductions of designs,
studies and sketches of architectural work that were ex-
hibited at this year’s academy exhibition, and the second
part, designs of notable buildings executed within the
last five years, confined -however to- European work.
The most notable work at the Academy is reproduced,
particularly an interior view of Mr. E. R. Robson’s
People’s Palace readingroom. Mr. D'Oyly Carte’s new
theater in Cambridge Circus by T. E. Colcutt, the
famous Hotel Metropole at Brighton, in Mr. Water-
houses best style, also a chapel in Duke Street, May-
fair, by him, interesting from the massive yet graceful
treatment of the spire. The most charming bit in the
whole work is a water color sketch of a Norman gate-
way and library at Windsor Castle, by Phene Spiers, the
famous teacher of drawing. The frontispiece is the
chef d'ceuvre of the English work, viz., the Brownlow
Street front of University College, Liverpool, by Mr.
Waterhouse. Sir Arthur Blomfield contributes a
teautiful sketch of a reredos for new Church of St.
Mary, Portsea. The chief works of interest in the second
part are the several drawings of the Hofburg Theater,
Vienna. A study of the various features of the design
is full of interest. It marks the monumental feeling bet-
ter than any other design exhibited. The point of view
taken for the perspective does not do the noble front
justice. The horizon line is too high. The elevations
are much more satisfactory to one accustomed to inter-
pret them. The publishers announce their intention to
confinue this work by an annumal number. - We wish
them every possible success. The platesare excellent.
More than that, there is not & poorly drawn sketch in
the collection, and for one who desires to carefully
study English work, no better opportunity could be
found. The only regret we have to record is the evident
lack of space for more gketches of plans, bitsof detail,
‘and reproductions of water color sindies, such ag:the:

beauntiful work shown by Messrs. Blomfield and Phene
Spiers. If English plans could have American eleva-
tions and groupings, or American elevations and feel-
ing for contrasts could have English planning, modern
architecture would be worthy of the closest study and
highest praire. ’
L'ART D'EMPAILLER LES PETITS ANIMAUX. By Paul
Combes. Librairie de la Science en Famille. No.
118 Rue d’Askes, Paris, France. This is a little

pamphlet of 32 pages on the methods of mounting
animals.

LA PHOTOGRAPHIE ET SES APPLICATION. I. LA FERRO-
TYPIE. Obtention directe des positifs a la chambre
noire, By F. Drouin. Librairie de la Science en
Famille, Paris, France. Pamphlet of 36 pages.

.CONSEILS PRATIQUES AUX AMATEURS D'ELECTRI-
CITE. Piles, sonneries, accumulateurs, allumoirs,
appareils de secrete, etc. Par Drouin et Huche.
Pamphlet of 46 pages. Librarie de la Science en
Famille, Paris, France.

CE QU'oN PEUT FAIRE AVECc LES OEUFs. Collection
complete et variee des experience -faciles et amus-
antes pouvant etre executee par tout le monde avec
des oenfs. Par Prof. Abel Cepak. Ch. Mendel,
Paris, France. Thisis an illustrated paper-covered
book of 175 pages on the various tricks and experi-
ments that may be made with eggs. :

2% 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.

SCIENTIFIC AMERICAN
BUILDING EDITION.

AUGUST NUMBER.—(No. 46.)

TABLE OF CONTENTS.

1. Elegant plate ia colors of a cottage for twelve hun-
dred dollars. Perspective elevation, fioor plans,
page of details, etc,

2. Plate in colors showing perspective elevation and
floor plans for a small frame cottage to cost one
thousand dollars. Page of details, etc.

8. Page engraving of the new and elegant Trinity
church at Tiffin, Ohio, designed by F. K. Hewitt,
architect.

4, A New England mansion. W. B. Tubby, New
York, architect. Perspective elevation and fioor
plans.

5. Elevation in perspective and floor plans of a cot-
tage at Jersey City Heights.: Cost twelve thou-
sand dollars,

6. A cottage recently erected at Bridgeport, Conn.,
at a cost of two thousand three hundred dollars.
Floor plans and perspective,

7. A handsome country residence at Belle Haven
Park, Greenwich, Conn. Cost eleven thousand
R vdollnrs. Perspective and fioor plans.

r

8. A house for eight thousand dollars,recently-erected
at Bridgeport, Conn. Perspective view and floor
plans.

9. The New United States court house and post office,
Charleston, S. C. Cost three hundred thousand
dollars. Perspective and plans.

10. A cottage at Bedford Park, New York. Cost three
thousand five hundred dollars, Plans and per-
spective,

11. House for three thousand six hundred dollars, re-
cently erected on Armory Hill, Springfield, Mass.
Perspective elevation and floor plans.

12. Page of designs of ornamental well curbs.

13. Brick dwellings recently erected in Jersey City,
N.J., at a cost of three thousand eight hundred
dollars each. Plans and perspective.

14. A corner residence on Jersey City Heights, N. .J.
Cost eighteen thousand dollars. Plans and per-
spective.

15. The great chapel, cathedral of’ Toledo, Spain*
drawn by Antonio Hebert. Full page engraving.

16. Engraving of the Lessing theater in Berlin.

17. View of the new electrical labratory of Purdue
University at La Fayette, Indiana.

18. View of the street front of the handsome Brooklyn,
N. Y., library.

19. Miscellaneous Contents: Hints to architects,—
Iron bricks.—Hard woods.—Prevention ' of diph-
theria. Overthrowing a chimney.—The manu-
facture of Roman bricks,—Woods for inside
finish.—Jim Fisk’s monument.—Experiments on
mortar and concrete, with illustrations.—Clamp
for pulling street piling, illustrated.—The Eiffel
tower.—Sixteen stories the limit.—A singular
fireplace explosion. — An ornamental stairway,
illustrated.—The Hess system of ventilating and
warming.—Hints about lawns.—Hot water heat-
ing, illustrated.—The * Timby ** automatic sash
lock, illustrated.—A solid guaranty for roofing
plates.—High speed antomati¢ engines.-—Metallic
shingles and roofing tiles.—Electrical appliances
for houses, illustrated.

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

The Fullness, Richness, Cheaphess,» and Convenience
of this work have won for it the LARGEST CIRCULATION

of any Architectural publication in the world. - Sold by
all newsdealers,
MUNN & CO., PUBLISHERS,
961 Broadway, New York.
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Business and “Personal.

The charge for Insertion under this head is One Dollar
a line for each insertion ; about eight words to a line.
Advertisements must be received at publication office
as early as Thursday morning to appearin next issue.

The man or woman who is profitably employed is
generally happy. 1f you are not happy, it may be be-
cause you have not found your proper work. We earn-
estly urge all such persons to write to be B. F. Johnson
&-Co., 1009 Main St., Richmond, Va., and they can show
you a work in which you can be happily and profitably
employed.

‘Wanted—Second hand surveyor’s transit. Box 274,
El Dorado, Kas.

-Model steam engine. Cir. free. Edgar Side, Phila., Pa.

For Sale—A valuable metallic roofing patent. No
screws or nails necessary; unequaled for lightness and
durability. Address Julius Klehe, Mauch Chunk, Pa.

For Saleor Royalty—Baling press, patent No. 406,680,
described in SCIENTIFIC AMERICAN, No. 5, Vol. 61. Has
great compressing power; light and easy to operate.
Meets a long felt want of farmers, broom corn, cotton,
and wool growers. Manufacturers on royalty can have
a bargain. .W. E. Walter, Silver City, Idaho.

The Lowrie toilet stand, illustrated in this paper, May
26. 1883 (no movable bowl or pitcher required), is now on
sale in elegantly finished quartered oak, with movable
top, by Wm. R. Farrand, Detroit, Mich.

For Sale.—Buckle~patent No. 407,919, July 30, 1889.
For description see page 9.

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

For the latest improved diamond prospecting drills,
address the M. C. Bullock Mfg. Co., Chicago, Ill.

———Ball Engine.

Automatic cut-off. Ball Engine Co., Erie, Pa.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.
The Holly Manufacturing Co., of Lockport, N. Y.,
will send their pamphlet, describing water works ma-
chinery, and containing reports of tests, on application.
Screw machines, milling machines, and drill presses.
E. E. Garvin & Co., Laight and Canal Streets, New York.
Planing and Matching Machines. All kinds Wood
Working Machinery. C.B.Rogers & Co.. Norwich, Conn,

Packer Ratchet Drills are drop torged from Norway
ironandbarsteel. Billings & Spencer Co., Hartford,Conn.

Rubber Belting, all sizes, 7% per cenf from regular
list. All kinds of Rubber Goods at low prices. John W.
Buckley, 156 South Street, New York.

Steam Hammers, Improved Hydraulic Jacks, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

Hoisting Engines, Friction Clutch Pulleys, Cut-off
Couplings. The D. Frisbie Co.. 112 Liberty St., N. Y.

“ How to Keep Boilers Clean.” Send your address
for free 96 p. book. Jas.C. Hotchkiss, 120 Liberty St., N. Y.

The best Cqffee roasters, coolers, stoners, separators,
polishers, scourers, glossing apparatus, milling and
peaberry machines: also rice and macaroni machinery,
are built by The Hungerford Co., Broad and Front Sts.,
N.Y.

Lathee for cutting irregular forms. Handle and spoke
lathes. I. B. Merritt Co., Lockport. N. Y.

Pattern makers’ lathe. Back knife gauge iathe for
turning chair stock. Rollstone Machine Co., Fitchburg,
Mass.

8plit Pulleys at low prices, and of same strength and

appearance a8 Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia, Pa.

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

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and é)age or number of question.

Inquiries not answered In reasonable time should

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

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

Scientific American Supplements referred

. to may be had at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(1141) A. G. D.—The outside of a gyivan-
ized iron roof has a zinc surface which, being in chntact
with moist air, is slowly oxidized. The oxide showg as
a light white powder which sticks to the hand as
brush it over the surface. Rains wash the oxide into
the tank and the water absorbs it to a large degree. This
is very noticeable wherever plumbing is done with gal-
vanized pipe. The first water that is drawn after the
pipe has been closed over night tastes strongly of zinc.
Hence housekeepers are cautioned to always waste as
much water as has lain in a galvanized pipe over night.
The oxide of zinc is poisonous. The oxide of iron is
not poisonous. For this reason we recommend the
painting of zinc or galvanized roofs with oxide of iron
paint or paint made from pulverized slate or mica.
Even a coat of boiled linseed oil will protect the roof
from oxidizing. A physician or druggist should be
able to advise you as to the effect of using the water
from a galvanized roof. Any person using spring water
should be able to detect the zinc taste in the water from
your roof.

(1142) J. S.—The rule of your council
in regard to kind of pipe and fittings is very ahsurd.
The universal practice in the United States for gas fit~
ting is to use black iron pipe, malleable jron fittings,
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tees, and elbows. Bending and offsetting of the pipe
is a matter of economy or taste with the pipe
fitters. Offsets are generally bent if not too large to
insert conveniently. Bends made on ends of small
pipes ¥4 inch, ¥ inch, and !4 inch, for terminals for
chandelier and bracket connections, are properly used
to prevent unscrewing of the short piece through the
plastering. These bent pieces have a piece of flat iron
or a strap soldered to them so as to anchor the pieces
forsolid support to the chandeliers and brackets. The
licensing and registration of gasfitters and plumbers is
a subject of municipal regulation in all large cities.

(1143) O. E. Z. asks: 1. Is not an am-
pere the current produced by one volt through the re-
sistance of one ohm? If so, how can a dynamo have a
capacity of 130 amperesand 100 volts? A. Yes. The ca-
pacity of adynamo in amperes is calculated by dividing
the electromotive force by the resistance. 2. What
does E. M., F. indicate? A. E. M. F. stands for electro-
motive force. Electromotive force is the power of the
current to overcome resistance. 3, Watt? A. A watt
is the unit of electrical power. It is equal to a volt
mutiplied into an ampere; 746 watts constitute an elec-
trical horse power.

(1144) G. B. asks (1) information on
blue printing and reproduction of drawings. A. We
refer you for blue printing, etc., to SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 584. In other numbers you will
find much information on this line of subjects, for
which werefer you to our index of papersin SUPPLE-
MENT. 2. Fora good recipe for waterproof, India, or
drawing ink. A. For waterproof drawing ink rub up
the pigment with a solution of shellac in hot borax so-
lution. This will be nearly waterproof.

(1145) J. M. D. asks: 1. What is the
best material tousefor a diaphragm in non-electric or
an electric telephone? A. For an acoustic telephone
used a diaphragm made of wood,pasteboard, sheet iron,
or strained parchment. For an electric telephone use
an iron diaphragm. 2. Does the material of which a
telephone box (or case) is composed have an effect on
the sound? A. Probably the box acts to some extent as
a resonator, but it has no great effect upon thesound.
8. If 8o, what is the best material for such use? A.
Such wood assounding boards aremade of, spruce for
example.

(1146) S. J. asks for a chewing gum,
having some cereal in its composition. A. Take of
balsam tolu 4 ounces white resin 16 ounces, sheep’s suet
114 ounces, more or less of the latter according to the
season. Of this preparation take 2 ounces, soften in a
water bath and mix in 1 ounce white sugar and 3
ounces oatmeal. Roll portions of proper size in sugar
or flour and form insticks to suit.

(1147) E. B. asks a good recipe for
compressed yeast and the length of time it will keep.
A. Vienna yeast is said to be thus made: Indian
corn, barley, and rye (all sprouting) are powdered
and mixed and macerated in water at a temperature
from 149° to 167° Fah. Saccharification soon takes
place, when the lignid 8 drawn off so as to be clear,
and a very little yeast is added. The yeast forms
a thickscum on thesurface. It is removed,drained, and
pressed in a hydraulic press. It may be removed sev-
eral times. It will keep from 8 to 15 days.

(1148) E. N. B. asks: 1. Which city fur-
nishes the greatest yearly output of steel rails, St. Louis
or Pittsburg? A. Pittsburg. 2. What is the best
anthority in chess for amateur players? A. The new
edition of chess, by G. H. Gossip, which we can mail
for $3. We also refer to numerous SCIENTIFIC AMERI-
CAN SUBRPLEMENTS. 3. The address of Herr Steinitz
chess monthly. A. International Chess Magazine,
New York city.

(1149) L. M. P. asks (1) why several
seeds, mostly beans and corn, when they are being grub
eaten, become notably hot. A. Becausethe corn is fer-
menting at the same time, and the slow combustion of
fermentation develops sensible heat. 2. A recipe
to restore clean and transparent glassware made dim
and whitish by arather long exposure to humidity. I

- have tried many acids, muriatic among them, and
alwayswithout success. Scraping is very troublesome.
A. Nothing better than scraping or other mechanical
polishing will produce the desired effect. Some pol-
ishing powders, such as flour of emery, followed by
rouge rubbed on with a chamois, might be superior to
scraping.

(1150) J. H. K. asks: 1. How can cloth
and duck lining be made waterproof, not affecting color
or original finish? A. Paraffin melted in witha hot
1ron is very effectual, and while somewhat changing the
appearance, is on the whole about the best application.
2. What is the smallest space in which heat can be
generated, not using fire? A. For very intense heat
the voltaic arc, where the temperature can be further
intensified by the concentration of the sun’s rays there-
on by a concave mirror or convex lens. The secondary
spark due to opening and breaking an electric circuit is
extremely small and represents a certain degree of
heat

(1151) F. D. M. asks how to clean out
therust fromaniron waterpipe. My pipe is 800 feet’long,
three-quarter inch, and is so filled up with rust that the
water barely runs through it. A. The pipe cannot be
cleaned out withouttaking it apart and cleaning each
piece with & rod. It is not profitable to lay small
wrought iron pipe that is not galvanized. Itsoon rusts
and stops up. Galvanized pipe does not rust, and if the
water is kept running all the time, it will be safe and
free from contamination from the zinc coating.

(1152) G. E. H. asks the best method of
soldering automatic sprinklers, the solder being applied
_to brass or phosphor bronze, and the desire being to
make a joint that will not weaken with age and that
will only be affected by such a degree of heat as indi-
catesthe proximity of fire. A. A solder made 1 pgrt
each of tin and lead and 2 parts bismuth, melting.at
200° Fah, is usually used for sprinklers. Use soft or
white resin or Venice turpentine for flux in soldering.
A blow pipe is better than a  copper, as the copper is
~.8lightly absorbed by the -solder, which may change its
melting point.

(1153) T. S.—For a description of the
new government cruiser Baltimore, see SCIENTIFIC
AMERICAN, July 20, 1889. For the theory of the com-
pound engine, see SCIENTIFIC AMERICAN SUPPLEMENT,
No. 204.

(1154) R. writes: The purpose of the
chip inclosed is to color small articles and especially
Easter eggs. It is used by stirring the chip in a cup of
hot water until the color is extracted from chip. Then
the article is allowed to remain in this water for a few
moments. Ihave seen the following colors prepared i
this way: Red, purple, blue, and yellow. How is this
composition prepared? A. Dissolve aniline colors of the
desired tint in alcohol and mix with a hot solution of
gelatine. Dip the chips into this and allow them to
dry. You may, while they are still moist, dip them in
the dry colors so as to cause some to adhere. You
may also substitute gum arabic for gelatine.

(1155) J. H. P. asks: What paper gives
full account of comets? A. See SCIENTIFIC AMERICAN
SUPPLEMENT, Nos. 284, 260, 323, 330, 331, 343, 172, 178,
313.

(1156) F. N. asks the price of tin per
pound, also if there are any mines in the United States
prodacing tin. A Itis about 20 cents per pound. It
has been found in Dakota, in the Black Hills, but as yet
in comparatively small quantities.

(1157) C. H. G. writes: 1. What is a
madstone? Are there any well authenticated cases
where hydrophobia has been prevented by applyinga
madstone to the wound caused by the bite of a mad
dog? A. The madstone is & porous stone that acts by
capillary attraction to withdraw the venom from a newly
made wound. It is doubtless of some effectin such
cases. A carbonized deer’s horn has been recom-
mended for the purpose.

(1158) L. L. P. asks how sulphur acts
to free tin from zinc when sprinkled on the melted
alloy? A. The sulphur combines with the zinc, form-
ing sulphide of zinc, which separates from and tends
to float upon the melted tin.

(1159) J. K. asks a formula for eras-
ing the white stains that occur in some of the bricks
in newly constructed buildings? A. Wash with dilute
muriatic acid.

(1160) H. A. Z. asks: Can cast iron be
made stronger, and suitable for a small cannon, by the
addition of aluminum in ladle, and what proportion
would be best? Also, could copper, aluminum, and iron
be used for the above? A. One-tenth of one per cent, of
aluminum mixed with cast iron by placing the required
quantity in the ladle before tappinglargely increases
its strength and solidity; 5 to 10 per cent aluminum with
copper makes aluminnm bronze, which is nearly as
strong as steel. One-tenth of one per cent of tin in cast
iron also increases its strength and solidity. Copper is
of doubtful effect when mixed with cast iron.

(1161) C. F. R. asks: How many feet
fall of water is necessary to obtain a- pressure of 25
pounds per square inch? A. 5714 feet is the hydrostatic
column of water equal to 25 pounds pressure.

(1162) Amateur writes: Is there any
formula or receipe for a mixture into which cardboard,
used for outdoor signs, can be immersed, and made
superficially, or better still thoroughly, waterproof?
A. Heat the cardboard in melted paraffin, as hot as
the paper will stand.

(1163) M. R. asks: 1. What does the
word feathering mean as applied to the wheels of the
new steamer Puritan? A. A feathering wheel has its
buckets pinioned to be movable by an arm and connected
with an eccentric, so that the buckets dip and leave the
water vertically. 2. Is the Redeman-Tilford steel pro-
cess used in the manufacture of steel plates for steam-
boat boilers, and if so, where? A. We have no in-
formation as to the localities of steel works using the
Redeman-Tilford process. Steel plate for boilers is
known in the market as Bessemer or open hearth steel.
Its individual quality is quoted under certain stamps
or the makers’ names. 3. Does the United States ma-
rine law confine steamboat builders to certain estab-
lished forms of steam boilers, and so forbid or make
impossible novelties or improvements? A. United
States marine inspectors have not established special
forms for boilers. The regulations relate to quality
and strength of malerial. The inspection of boilers
covers also the elements of safety in form. 4. I want
tobuild anarch in a furnace; fire brick and fire clay mor-
tar will not withstand the heat for any time. What
material must Tuse? A. Fire brick and fire clay are used
in our hottest furnaces. Use only No. 1 extra brick
and fire mortar made with the same kind of brick pul-
verized mixed with best fire clay. Thereis great differ-
ence in the quality of fire brick on the market.

(1164) W. M. L. asks how much of a
resistance coil would be required to reduce a 500 volt
current (of the Thomson-Houston) to the right strength
for simplé electric motor. A. No general rule can be
given; try it on ashunt circuit from main line. House
connections often act as resistance coils. If the cur-
rent is of the alternating type, the motor will not work.
2. Would an amalgamated zinc interfere with the cur-
rent, if a solution of rock salt be used as a solution,
with copper as the other pole? A. It will by its re-
sistance, and according to the order of the plates will
increase or decrease the electromotive force. 3. Has
lightning everbeen measured with regard to volts and
amperes? A. Not accurately. It is of many thousand
volts potential. We do not understand your fourth
query.

(1165) J. M. asks (1) how to make the
cakes of paint, black and colors, used in stenciling. A.
See answer to query No. 1006. 2. How to make a plas-
ter cast of a hand or foot. A. Oil the hand. Pro-
vide a soft pillow, and cover it with a towel, and over
that a newspaper. The hand is pressed down into this
until partly embedded, and the plaster mixed with
alum water i8 poured over it and backed up by a stiffer
portion. The hand must be kept perfectly still, of
course; in a few minutes the plaster will have set. It
is now removed from the hand, the facessmoothed and
rubbed with lard, the haind replaced, and asecond cast-
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ing taken of the other side. Owing to the use of the
lard, the two will easily separate and will form a com-
plete mould for casting an image in. Oil the mould
before using it. It may be made in several pieces. If
a man’s hand with hair upon it is the object, it should
first be shaved. Instead of a pillow, sand may be used
for the embedding material. Care must be taken to
avoid *‘undercutting.”” The foot is an easier object,
but little embedding beingrequired for the first casting.

(1166) E. B. writes: 1. I want to dis-
solve or disintegrate a composition in nature like glass
or porcelain which is subjected when fused to great
heat—white heat at least; can it be done? A. This can
be done by fusing the finely powdered material with
carbonate of soda, or more simply by treatment with
hydrofluoric acid in a platinum dish. 2. Is there any
acid which will attack glass or porcelain? A. Hydro-
fluoric acid. 3. Can feldspar, after being fused as de-
scribed, be dissolved? A. By the fusion method or
treatment with hydrofluoric acid. 4. What acids will
destroy platinum? A. It dissolves in the presence of
chlorine. A mixture of 3 parts hydrochloric and 1 part
nitric acids is often used for its solution.

(1167) C. E. G. asks: 1. What acid will
dissolve platinum? A. See answer to preceding query.
2. What acid will separate platinum from lead? A. To
neutral solution of platinum add sulphuric acid, which
will precipitate the lead a8 sulphate, leaving the plati-
num in solution,

(1168) Courier.—The plant sent for
identification is the common plantain, Plantag: major,
L., one of the commonest of weeds.

(1169) R. J. P. asks: At what height do
theclouds generally float? A. The height varies from
the level of the ground, when they constitute fog or
mist, to several miles. As a mean, 1,300 to 1,500 yards
in winter and 3,300 to 4,000 yards in summer are given.
Gay-Lussac observed clouds over 7,630 yards above the
earth.

(1170) M. O. K. asks: What process is
best to extract the strength from sage leaf to get it
strong and preserve it? A. Distill off the oil by boiling
with water and collecting the distillate, separating by
decantation the oil from the water.

(1171) J. W. asks for a good receipt for
cementing rubber to earthenware or chinaware so that it
will stand ordinary rinsing or washing in tepid water.
A. Soak strong shellac in ten times its weight of strong
ammonia for three or four weeks. This makes a liquid
cement, which, however, will not stand much heat. Or
try a mixture of 1 part gutta percha with 10 parts
asphalt melted together.

(1172) D. L. B. asks for a good formula
for aromatic toilet vinegar. A. A number of formulas
are given, such as the following :

a. Cologne extract........coovuuenn. P

Alcohol ........
Acetic acid..
Orange flower water. .....

b. Extract of cassia......... [ 14 pt.
¥ ¢ violet..
rose..
Tincture of orris.. .
White wine vmegar e e
Digest for ten days and ﬁlter.
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TO INVENTORS,

An experience of forty years, and the preparation of
more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application, and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low, inaccordance 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

July 30, 1889,

AND EACH BEARING THAT DATE.

[See note at end of listabout copies of these patents.]

Acid, making paraoxybenzoic, B. R. Seifert.......
Alarm. See Burglar alarm.
Alloy for secondary battery plates, E. R.Knowles 408.182
Alloy, non-magnetic, Osterman & Lacroix......... 408,130
Animal trap, H. Barry . 407,887
Ant trap, E. E. Davis. .. 407,889
Antimony, double sulphate of, C. J. E. De Ha.en 407,925
Anvil, farrier’s, J. T. Nichols. . 407,833
Armatures, protecting case for, A. L. Riker. . 408,045
Axle lubricator, carriage, J. A. Wilson... . 408.155
Bale tie machine, wire, W. A. Laidlaw.. . 408,114
Baling press, W. M. Denman. . 408,089
Baling press, W. A. Laidlaw.. . 408,115
Ballot box, registering and cancehug. L M. Bos-
... 408,093
. 408,084

Band cutter and feeder, L. Close..

Band cutter and feeder, D. West. . 407,803
Basin, set wash, W. Scott.. . 407,193
Basket, waste, J. H. Osborne.. . 408,129
Batteries, gelatinizing electrolytes for galvamc.

P. Schoop.. 408,138

Batteries, means for measuring and regulating
the charge and discharge of secondary, W. P.

KOOKOREY..coeteieerarereeniiecassesnsscieeennnnnes 408,112
Battery. See Galvanic battery. Secondary bat

tery.
Bed, folding, C. L. Gill........cccevvvueannee cocsreieens 408.171
Bed, portable folding, W. W. St. John.. ceeeee.. 408,144
Belt fastener, W. H. Bristol] ... ..... . 408,161
Belt gear, reversing, H. E. Smith........ ee. eeeee o 408,049
Bench. 8ee Wash bench.
Bicycle, L. A. Hill....cccceveeennnn B Y LI (51}

Bill or tariff bolder, M. T. Freeman et al..
Binder, temporary, A. G. Fisher........
Bit. See Boring bit.

. 407,657
408,003

© 1889 SCIENTIFIC AMERICAN, INC

Boat raising and lowering apparatus, k. A. L. De
407,891, 407,892
ceeeeeees 407,831
Steam boiler.

Bobbin, D. P. Mills
Boiler. See Sectional
Water tube boiler.
Boiler furnace, steam, J. L. Gill, Jr.....
Boiler house, steam, JI. L. Gill, Jr....
Boiler tubes, tool for cutting out, S. E. Condon..
Boilers, water regulator for, R. B. Brown. ..
Book, blank, R. A. W. Winzenburg
Boot, felt, M. N. Drake...........cccceiinnnnnn
Boot or shoe nail, C. W. Glidden...
Boots or shoes, tacking tool for, T. Brining.
Boring bit, J. C. Middleton ..

boiler.

... 408,098
408,172
408,162
407,91
.. 407,886

. 401,114
408,173
408,160
.. 407,868

Box. See Ballot box. Card and check box. Let~
ter box. Paper box. Signal box.
Bracket. See Desk bracket.
Braid roll and small spool feeder, J. H. Morrison. 408,187
Brake. See Wagon brake.
Brake beam, E. W. M. Hughes............... 408,021, 408,025

Brake coupling, automatic air, P. G. Roquemore.. 407,839
Bridge guard, J. Ayres . 408,064
Bridges, safety gate for swing, N. Schlesser 407,967
Brushes, manufacture of, J. A. Read.. 407,900
Buckle, W. Blum ceee 407,919
Buckle, C. A. Mann.. 408,035
Bulkhead, W. T. Sylven.. 408,146
Burglar alarm, T. J. Gordon. 408,010
Burial casket, 1'. McGovern. 407,897
Burial casket, J. D. Ripson .. 407,792
Burney. See Gas burner. ’

Gas heating burner
Cable grip device,J. T. Hodgin8.......cco0vevuee o0

408,203
ceeeenees 407,82
..407,761 to 407,763

ceeeees 408,041

Calculating device, price, S. Hoadley..
Calelectric generator, E. G. Acheson..
Calendar, L. H. Orr

Can cover, milk, J. C. Vail 407,975
Can filling machine, F. M. Nichols......... . 407,943
Car coupling, D. L. Barnes...cceee.veieveeniennes ... 407,808
Car coupling, J. E. Davis, Jr... . 407,996
Car coupling, E. P. Eastwick, Jr.. . 407,821
Car heater, railway, Kranwenkal & Kelley.. . 408,113
Car roof attachment, W. P. Settles........ . ... 408,139
Car wheels, making wrought iron, S. M. Vauclam. 408,056
Cars, bolster beam for, E. W. M. Hughes........ . 408,023

Cars, card holder for, W. E. Thurber............. .. 408,054
Cars, center plate for railway, E. W. M. Hughes.. 408,032

Cars, combined stake and pocket for, E. W, M.

Cars, shot-proof cage for railway, A. W. Mitchell. 407,832
406,178

Cars, stand box for railway, H. W. Jordan et al....
Carbureting air, apparatus for, Deboutteville &
Malandin.........coeevvinniiiiiiiiinne cneen
Card and check box. B. Dreyfuss.
Carpet stretcher, S. C, Harlan.....
Carriage bow, G. V. Montgomery.
Carriage, child’s, A. Woodward...
Carriage jack, L. 8. Monk..............
Carrier. See Hay carrier.
Case. See Shipping case.

Cash indicator and register, T. Carney ... ......... 407,815
Cash indicator and register, H. A. Miles.. . 408,036
Casting wheels, mould for, J. W. Hill.. . 408,105
Cereals, scouring and decorticating, W. Ager. . 408,063
Chair, G, E. Lord . 408,118
Churn, B. Mitchum...........ceceuunens we. . 408,126
Cigar machines, apron for, J. J. Becker.. ... 408,067
Clamp. See Hoof clamp.

Clasp. See Corset clasp.

Cleaner. See Flue cleaner. Seed cleaner.

Clip. See Hame clip. :
Clip or saddle rake tooth holder, L. W. O’Brian... 408,128
Clock, calendar, A. F. Wells.. . 407,997

Clock for use in exposed places, electric, A. Speer 407,946

Closet. See Dry closet. Water closet.
Cloth calendering roll, W. S. Granger...... ... 407,858
Clothes pounder, J. Woolridge...... . 407.807
Clutch, friction, W. D. Gray........ ceeees ... 408,012
Cock for self-lighting gas fuel burners, Wlllmg &
Kiefer ... 407,884
Coffee pots, percolator for, J. M. Chadwick . 408.081
Coffin, J. H. Dunn . 408169

407,879

... 407,935

. 407829
407,770
408,141

Corn sheller, H. Lippold, Jr.
Corset clasp, W. F. Brooks..
Cot, folding,-J. G. Smith
Coupling. See Brake coupling.

Car coupling.
Hose coupling. Pipe coupling. Shaft coup-
ling.

Coupling and uncoupling stick, F. W. Beall........

Counting mechanisms, testing device for, P. C.

408,158

) 172 .. 407,932
Cracker cutting die, C. Herrmacn.... ....... . 407,929
Crusher. See Harrow and clod crusher. :

Crushing and grinding mills, feeding crusher for,

J.F.Winehell.....oooiiveiiiinneiiinnnnnnnns e 407,885
Cultivator, R. H. Avery ceevenns 400,766
Cultivators, shovel standard for, M. L. Kissell .. 407,780
Curbing section, metallic, H. W. White............ 408,067

Curtain drying frame. .J. C. Teepe.... ..
Cutlery handles, making, A. Johnston.
Cutter. See Band cutter.
Cutting paper, trimming shades, ete., tool for, C.
T. RIARIEY..eeiveinnie ceveeiieninnnnnnnns vone oreee
Dental engines, stop motion for, A. R. Cooke .
Derrick, portable. M. C. Bullock. .
Desk bracket, G. P. Davis............
Die. See Cracker cutting die.
Digger. See Potato digger.
Dip net frame, C. E. Wheeler........ cereseesesiine. s 407,979
Distance instrument, W. Barton. :
Distance instrument, A. B. Melhouse.. .
Doubling machine, J. H. Shearn eseeeee. 408,140
Dough, machine for forming loaves of, F. West=

.. 407,909
. 407,826

Dry closet. A. M. Coyle..

Dust collector, E. Bretney..
Dust collector, J. M. Case..
Dye, compound orcin, R. Greville-Williams (r) 11,016
Dynamo, alternating current. G. Pfannkuche... .. 407,815

Electric lighting system, F. E. Kinsman.......... . 407,895
Electric meter, E. R. Knowles............... 408,016, 408,017
Klectric motor, alternating current, E. Thomson. 407,844
Electric projector, J. J. Wood.....coo vevveennnns ... 407,914
Electric switch, H. T. Riggs..........

Electrical indicator, E. R. Knowles....
Elevator. See Hydraulic elevator.
Engine. Sece Gas engine. Gas motor engine. Lo«
comotive engine. Rotary engine. Steam en-
gine.
Envelope machine, A. D. Tyrrel
Extension joint or splice, L. A. Tarring ..
Extractor. See Lemon juice extractor.
Eyeglass frame, self-adjusting, F. W. Nolte....... 407,439
Eyeglasses, R. C. Kennedy........ . PN .. 408,109
Eyeglasses, electric, H. Welcker .. 4u8351
#an for rocking furniture, McComas & Fitzhugh., !03.188
Fare box attachment, F. B. Brownell..
Felly support, wheel, L. Harris.......
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Fence machine, wire, J. Decker.
Fifth wheel, vehicle, J. Woods...
Filter for rain water, J. Dornbirer.
Fineer nail guard or protector, J. J. Stoll..
Flue cleaner, J. Ehrlich... .................

Fodder cutting machine, corn, P. J. Jordan.
Folding machine, Fowler & Henkle..
Frame. SeeCurtain drying frame. Dlp net. frame

Eyeglass frame. Truck frame.
Fruit driers, heating drum for, N. C. & J. I. Clem-
DL ... .ietiiiiiiiiiiiiiiiieieeieeeraaaaaaen .

Fruit pitting machine, J. Rosassco
Kurnace. See Steam boiler furnace.
Furnace for burning bone-black, A. Weber.
Furnace grate, M. H. Maskovits...........
Furnace or other door, G. E. Wilbur
Furnaces, apparatus for charging and drawing, S.
T. Wellman
Furniture, school, J. Peard
Fuses, cap for, W. H. Frazer .
Gauge. See Micrometergauge. Steam gauge.
Galvanic battery, C. J. Hirlimann.. ceen
Galvanic battery. W. P. Kookogey
QGarter, J. Katzenberg........
Gas burner, incandescent. J. L. Stewart.
Gas, charging liquids with, C. A. Catlin...
Gas engine and carburetor, combined, L. F.

@as governor, H. J. Bell.
Gas heating burner, H. J. Bell ..
Gas motor engine, J. J. Purnell..
Gas washing apparatus, E. Ledlg
Gate, K. O. Aldrich..
Gate, W. L. Haas..
@ate, J. E. Little.....
Generator. See Calelectric generator. Hot water
Renerator. Steam generator. .
Glazier’s diamond, J. Urbanek ...
Glue cutting apparatus, Keller & Conly eee
Gold surfacer, ornamenting, L. Jagielky..
Governor, steam engine, E. F. Williams...
@rain from elevators, apparatus for drawing off
and mixing the, W. H. Sprague............ ceeee
Grain hulling and reducing machine, G. A. Buch-

Grain separator, W. F. Kehm..
Grate, fireplace, J. C. Barry..
@ridiron, W. C. Perkins....
Guard. See Bridge gnard. Finger nail guard.
Hame clip, P. Penner ...... ........
Hame strap fastener, R. M. Dillnrd .................
Handle, E. P. NObbS...... ..ccccet tiiiiiiiiiinnnnnns
.Hanger. See Pulley hanger.
Harness, Cramberg & Ranck........ccceevvevnnnen..
Harrow, A. T. Van Slyke..
Harrow and clod crusher, L. B. Phelps
‘Harrow, diak, C. 8. Ruef............ .....
.Harvester, corn or sorgham, J. J. Slnglev
: Harvester, grain binding, Cooley & Pridmore .....
‘Hatchways, device for operating elevator, Bards-
ley & Crofford .
Hay carrier, J. A. Cross
Heat from steam engines and similar apparatns,
apparatus for utilizing waste, H. S. Robinson..
Heater. See Car heater. Tank heater. Water
heater.
Heating apparatus, regulator for hot water, E.

‘Heating apparatus, water. J. K rleu
Heel attachment, C. Grumbach.
Hinge, W.J. Boda....cccoonunnn.
Hod, Schubert & Maierhoefer.
Holder. See Bill or tariff holder.,
Label or card holder.
holder.
Hoof clamp, A. H. Carroll ....
Hoof expander, F. K. Dowler.
Hook, C. H. Tharston................
Boop cutting machine, O. Bchimansky.. ..
Hopples, cast-offdevice for, H. D. McKinney......
Hose coupling, brake, E. A. Leland...
Hose holder, W. C. Willits....... .
Hose supporter, M. W. Bruce....
Hot water generator, P. G. Van Wie ..
House. S8ee Boiler honse.
Hydrant. self-closing, C. G. Ette..... .

Hose
Sash holder.

Hydraulic elevator, W. F, Toothaker..... veset

Indieator. S8ee Cash_ indicator. Electrical indi-
cator.

Ink grinding slab, W. X. Stevens................ eeee

Insulating composition, F. Marquard.
Integrating apparatus, H. Hollerith....
Iron. 8ee Sad iron.
Iron in blast and puddling turna.ces, compound
for purifying, N. Booth, Sr.......
Ironingtable, folding, J. D. Pace .
Jack. See Carriage jack. L fting jack.
Jail. Revolving, E. ROwe........c.c...... ceeenn oes
Joint. See Extension joint.
Kaleidoscope, J. W. Lovibond.............. ceeenen
Kiln for burning bone black, A. Weber. .
Kitchen, cabinet, G. E. Miller
- Knife. 8ee Pocket knife.
Knitting machine, E. Murby..........ccc........ oeeee
Knitting machine, circular, C. E. Bean.
Knitting machine, clrcular. C. Frederick .
Knitting machine, circular, Frederick & Egley.
Knitting machine, circular, E. E. Kilbourn,
408,110, 408,111, 408,180,
Knob attachment, J. Schade
Knobs, making parts of hollow door, C. O. Case..
Label or card holder, J. J. Gould.... -

Lamp, central draught, E. H. Peck .
Lamp, focusing are, J. J. Wood..
Lamp, incandeseent gas, H.J. Bell 408 om. 408.06'1.
Lamp. regenerative, J. ¥. E. W. Schmidt.. .

- Lamp support, electric, A. T. Thompson..
Lamps, suspension device for, W. C. Homan
Lathes, tool holder and rest for, L. 8. Sprlnger.. .
Laundry press, A. Otte.
Lemon juice extractor, J. P. Manny..
Lens blocking, J. J. Bausch......
Letter box, Moore & Chappell
Lifting jack, L. Miller
-Lighting device, W. H. &]H. P. Wilder
Lock. See Safe lock.

Lock. T. Taylor

Lock and Jatch combined, Folsom & Davis
Locomotive engine, M. N. Forney....
"Log boom, W. H. Roan..........
Loom, narrow ware, G. C. Moore.
Loom shuttle, P. T. Litchfield

Loom shuttle, G. C. Moore .

Lubricator. See Axle lubricator. Sight feed
lubricator.

"Mail bag fastener, L. Creps....... seasessesssssnsnces

Mail bag fastening, 8. M. Moore
Mailing machine, E. Woodward...
Mandrel, blacksmith’s, J. W. Cheney..
llun.les. prod of in a

. 8. Rawson........
“Mat. See Wire mat.

407.912
407,873
407,980

408152
408,134

. 408,09

. 407,931

407,781
408,179
408,051
407,818

. 407,961

408,011

. 408,073

408,137
407,936
407,96

. 407,951

407,907

407,898

407,852

. 407,846
. 407.791

408,196

. 407,944

408.163

.. 407,549

407,838

408,149

408,143

407,921

407,937

407,960
407,917

. 408.170

408,007

408,181
407902
. 407.817
. 408,099

406.

. 408,197
407,973
. 408,107

407,853

Measuring instrument, electric, J. A. Barrett......
Meter. See Electric meter.

Micrometer gauge, F. Schlatter................. oee. 407,903
Middlings purifiers, dust collector for, J. M. Case. 407,948
Mill for treating fiber yielding materials, J. D.

Mouldings, machine for coating and embossing,
H. ZitzeWitz.....ccceeee vviiiiiiiiiiies iiinnnn

Motor. See Electric motor. Spring motor. Water
motor.

Motor, E. B. Newcomb.............

Mower, A. B. Graham...........

Mowing machine, G. R. Parker..
Mowing machine, J. K. Steward .
Mustache protector, J. O. Hibbard...

Nail. See Boot or shoe nail. Shoe nail.
Necktie, M. W. Bruce...
Nut, top prop, A. Searls
Organ, mechanical, E. 8. Votey.
Organ, reed, E. 8. Votey .
Organs, driving and governing mechanism for, E.

. 408,050

Packing and sales case, Berlin & Wright...
Pail, shipping, H. Howe.. ...........
Paper bag machine, H. C. Burdick.. .
Paper bag machinery, C. B. Stilwell................
Paper bags, manufacture of, H. C. Burdick........ 407,814
Paper box. H. Roensch .. 407,964
Paper cutting machines, cutting stick for,J. E.
Hamilton 407,861
Paper making machines, dandy roll for, R. Brown 407,992
Paper or other sheets from a pile, mechanism for
feeding, E. Woodward...........cc.cueeeee
Paper pulp screen, C. H. Campbell.......
Pawl and ratchet mechanism, H. H. Dille.
Pen, fountain, D. C. Demarest.
Pigeonhole, W. H. Taylor..
Pigeonholes, metallic bottom plate for, I. L

Pillow, folding, A. W. Harrison..
Pipe, bending and coiling, H. E. Fowler.
Pipe coupling, W. M. Brown, Jr..........cocec a..n

Pipe, machine for bending and coiling, H. E.

Planter, corn, R. H. Avery. ...
Planter, potato, C. W. Freyer ..
Planting, seed, S. E. Gross.. .. 407,822
Plugs, extension box and key for street gas or
water, Kallaher & Mulrooney..........c.cc........
Plumbers’ hooks, machine for making, H. Lilley.. 408, 184
Plumbers’ use, saw for, R. & C. McAlpine.......... 407,941
Pocket knife, H. C. Hunt...........
Potato digger, D. Y. Hallock
Press. See Baling press. Laundry press.
Pressure regulator, water, H. B. Williams.........
Printing machine, Fowler & Henkle............ ...
Printing presses, automatic feeder for,
Schaefer......ccceiiiiiiiiiiiiieniiiieenienecnnans
Printing presses, feed gauge for, E. L. Megm.. .
Projectile, lubricating. 8. A. Day....... ceeeeenene ... 407,890
Protector. See Mustache protector.
Pulley, Lawson & Field
Pulley hanger, Hyde & Horner..
Pulleys, yielding connection for, W E. Davis
Pulp, machine for forming bodies from

Steam generator, T. F. Morrin..
Steam trap, G. J. Graebert..
Stove, gas, L. Ketchum......

408,176
407,933

Stove grate, W. C. Metzner.. 407,787
Stove ovens, door for, J. Orr... ... . 408,191
Stove pipe fastener, J. Lindenmayer.. 408,020

Stove rauge, oil, W. H. Wilder...
Stove, vapor, J. S. Butler
Supporter. See Hose supporter.
Switch. See Electric switch.
Switch stand, N. O. Goldsmith...
Syringe, J. W. Kirkwood
Table. See lroning table.
Table, S. & M. Henry..
Table, L. Stockman..
Table leaf support, T. G. Bugbee.
Tank heater, G. Armstrong
Telephone, Trowbridge & Sheldon..
Tire tightener, A. Knox......... ...
Tire truing machine, T. J. Reid..
Toe weight, J. A. Baughman....
Tongue, vehicle, J. P. Johnson..
Tool driver, A. Schuermann.....
Toy, G. E. Troop
Toy gun, T. Adams
Toy race track, W. N. McManus
Trap. See Animal trap. Ant trap.
Tray, Z. T. Hall....... .
Treadle, J. H. Whitney..
Truck, E. W. M. Hughes.........
Truck end plate, E. W. M. Hughes.. .
Truck for railway carriages, E. W. M. Huzhes
Truck for rolling vehicles, E. W. M, Hughes.

407,882
. 408,079

. 408,174

.. 407,824

407,908
407812
.. 407,799
407,528
408.044
407,768
407,864
407.842
... 408,148
... 407,874
Steam trap.

408,102
407,804
4(!!.0?1 408,034
. 408,090
. 408.022
. 408,033

Truck frame, E. W. M. Hughes..................... 408,024
Truck, pressed steel, E. W. M. Hughes... .408,031, 408,119
Tubes, attaching plates to, 8. R. Wilmot........... 407,982

Tubes, making flattened, 8. R. Wilmot.. 408,059

Tug loop. harness, S. D. Harris........ . 408,104
Tuyere, forge, J. Malquist..... 408,120
Type, A. D. Rood............... .. 408,195
Type plates, manufacture of, C. H. Perry......... 407.962
Typewriting machine. G. W. M. Yost...... ........ 408,061
Type writing machines, cam motion for, F. L.

Twiss
Umbrella tree, J. Haight..
Valve, flushing, G. Michaud
Valve gear for engines, Woolf & Peebles.
Valve, safety check, M. Warren..............
Valve, steam engine, M. C. Bullock.................
Valve, steam engine, T. H. Haberkorn..
Valve, throttle, W. W. 8t. John........... .
Vaporizer and burner, hydrocarbon oll, J. 8.

Vaporizing oil and water aud superheating and
burning the same, apparatus for, Rogers &
B 1 T: S 2 PP
Vehicle spring, N. B. Phelps .
Vehicle wheel R. Bean. ............
Vehicle wheel. W. C. Hodnett.
Velocipede, T. B. Jeffery.........
Velocipede, ice, J. E. Robinson.
Ventilator, O. B. Grant..
Wagon brake, 8. Kauffman
Walls, covering for interior, T. W. Burger..
Wash bench, folding, J. B. Mersman......
Washi hine, T. H. Carson....

layers of, Fairbanks & Parker....

Pump, hand force, P. Kohnz..... . 408,183
Punch, check, E. L. Liedke....... .. 407,861
Radiator, hot water, E. 8. Manny.... .. 407,785
Railway, aerial cable, Perry & McKenzie.. ® 407,034
Railway rail, reversible, R. B. Burbs... ... 408,078
Railway track-layer, D. 8. Moore............... .. .. 408,186
Railways, automatic signal for cable, A. Pferdner 408,043
Refrigerator, car, J. ¥. Hanrahan ............... . 407,862
Refuse ejector. J. 8. Wallace...........coovnnnuannn 408,201
Regulator. See Pressure regulator. Water regu-

lator.
Roller mills, feed regulator for, J. W. Wilson......
Roofing, ceiling, or siding, sheet metal, Curtis &

408,156

Roofing, machine for the manufactureof, G. W.
McGraw (r)
Roofing or sheathing, J. W. Beaumont ..
Roofing sheet, metallic, L. L. Sagendorph.
Rotary engine, W. M. Griscom.
Sad iron, J. H. Dubrow.....
Safe lock, J. C. Harris.......
Sash holder, 8. E. Harrington..
Scales, stop motion register for grain, F.
ArdB....ccciinnnneieieeiiiiinnnns ceesece seecceionen 408,192
Screen. See Paper pulp screen.
Screws, machine for rolling threads on, J. Shel-

Sealing disk for jars, etc.. D. W. Johnson.
Secondary battery, V. H. Ernst........
Sectional boiler, J. Bond..........
Seed cleaner, cotton, R. H. Collyer
Self-oiling wheel, N. D. Helmick........... .
Selling machine, automatic, J. W. Vaughn.........
Separator. See Grain separator.
Sewing machine, A. M.-L.eslie....ccccecuueeennnnnn..
Sewing machine, overseaming, J. C. Goodwiu.
Sewing machine, shoe welt, J. 8. Turner.....
Sewing machine treadle, W. F. Otis........
Sewing machine tucking guide, H. L. Nick...... . 408,190
Shade holder, H. J. Bell .

Shaft bearings, lubricator for, J. Comer.

Shaft coupling, W. D. Gray....... eieesenennes . 408,011
Shafts, machine for straightening, rounding, and

and densing, G. F. 8i ds.... covvennnnnnns 407,843
Sheller. See Corn sheller. }
Shipping case, W. P. KOOKOgeY.....ccccouvernnnenn. . 407,957
Shirt, J. Adair ...407,764, 407,765
Shoe nail, wire, A. Briggs...... .. 408,159

Shoestring fastener, J. Driscoll
Shutter fastener, T. Thorn.............
Sight feed lubricator, W. Woodward.,
Sign, street Jamp, J. Stewart.... ..
Signal box, electric, D. A. Palmer.
Siphon, M. Siersdorfer. .
Sled, A. Tode................
Sleighs, arm rail for, A. Searls
Smoke box front door, E. W. M. Hughes.... ......
Soldering caps on fruit cans, machinefor, De Cew
&Carpenter..........ccccvieeiinnniinnnns
Soldering metal pipes, W. A. Henderson.... .
Spindle driving bands, tension regulatlng devlce
for, A. McDonald.......... cesenene
Spinning mule, J. Lowe
Spinning spindle support, G. O. Draper.
Spinning spindle support, W. F. Draper.
Spinning spindle support, T. H. Logan .
Spreader, N. R. Deppe..
Spring. See Vehicle sprlng.
8pring motor, W. J. Gordon et al
Spring motor. Melchior & Haas..

408,167
407,845
407,805
408,199
408,042
407,911
407,798
. 407,905
408,026

. 407,778
. 407,718

408,189
. 407,783
.. 408,165
408,168
408.185
. 408,088

. 408,175
407,939

See 8witch stand.

Steam boller. J. A. Caldwell..
Steam engine, S. 8. Williams
Steam gauge. C. Winther.... ..

Washing machine, J. Chambers...
Washing machine, W. White........
‘Watchmakers’ tweezers, J. A. Miller..
‘Water closet, G, D. Moffat.........

Water heater, N. A. Boynton
Water heating and purifying appmtus, A. P.

Water motor, H. Brown...... verennenes
Water regulator and accnmulator for house pur-
poses, A. J. L. Loretz ... 407,830
Water tube boiler. J. Wood, Jr.. . 408,060
Welt and upper guide, combined, G. Amborn, Jr.. 407,987
Wheel. See Fifth wheel. Self-oiling wheel. Ve-
hicte wheel.

Whiffitree. G. Reiter......cccceeeiiiiiiiiiiiienen.
Whiffletrees and draught bars, manutwture of,
G. Reiter.........cccevvieeinnnnnn. [
Wick raiser, H. E. Shaffer

. 407837
. 407,970

Wire fast , Barret & N 408,065

Wire mat, 8. Rogers .

Wire splicing tool, W. S. Lennon................. ... 407,782
DESIGNS.

Badge, H. M. Betz.
Carpet, E. G. Sauer..
Corsets, ornamentation of, C. A. Griswol

Decorative fabric, C. H. Koster 19.245
Drawer, O. Martin............coiiii viieiiiiiiinnne 19,244
Electric wire bracket, R. Herman... ......... 19,241, 19,242
8ash cord guide face plgte, 8. Palmer................ 19,245

TRADE MARKS.

Beer, ale, mineral waters, and carbonated (aerat-

ed) drinks, Koster & Bial
Bells, H. McShane & Co
Boots and shoes of all kinds, J. E. Lenu.
Braids, Butler, Richards & Co.........
Coffee, J. H. Thompson & Company.
Coffee extract, D. D. Williamson
Deodorizer, a disinfectant and germicide eom-

pound constituting a, W. Banermann.. .... 16867
Flies, device for containing a poison aolutiou for

killing, Moore & Kibler.. .. 16,868
Flour, wheat, C. F. Horning . 16,882
Hair restorer, M. A. Dodge... 16,680
Hose, mill, or fire, Boston Woven Hose Company.. 16,868
Hoseg, rubber or cotton, Revere Rubber Company,

16,892, 16.893
Insect exterminators, L. Dirksen.................... 16.879
Oils, lubricating and illuminating, J. Ellis & Co.... 16,881
Organs, reed, Mason & Risch ...........

Paper and envelopes, Z. & W. M. Crane..
Rat and roach exterminator, C. D. Maurer....
Ropes, yarns, twines, and cords, Plymouth Cord-
age Company .
Salves, G.J. Kannmacher
Silver polish, Jones & Dudley
Soap powder, C. Lipps...
Tea, Davidson & Co..
Vehicle wheels, J. Bollck
‘Watch movements, American Walumm anh
Company...... e eeesecsncasessctcsesentntan. seosnntnn

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 York. Other foreign patents may also be obtained.
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USE AI]AMANT WALL PLASTER

1t is Hard, Dense, and
Adhesive. boes not check
or crack. It is impervious

;6 cents a Ilna.
1.00 a lin

to wind. water, and disease

T ms. t dries in a few
ours. It can be applied in
any kind of -weather. It is
Licenses

ixing,

uslng. and selling. Address

ADAMANT M6, CO.

71 E. Genesee Street,
Syracuse, N. Y.

Complete Outfits.

Wood or Metal workerswithout steam
power, can succeusmlly compet,e with
the large shops, Ny our New
LABO SAVING Mnchineryi
latest and most improved for practical

shop use, also for Industrial Schools,
Home Training, etc. Catalogue free.

Seneca Falls Mlg
695 Water Street, Seneca Falls, N. Y.

ELECTRO MOTOR., SIMPLE, HOW TO
muke. By G.M. Hopkins.—Descrl t.ion 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 have sufficient power to operate a foot
lathe or any machine requiring not over one man power.
With 11 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 64 1. Price 10 cents. To be had at
this oftice and from all newsdealers.

SEBASTIAN, MAY &C0’

Improved Scrow Cutting

power LIAT ELER

Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-
teurs’ outfits. Latkes on trial.
Cataloguesmailed on application. §
165 W, 24 St., Cincinnati, O.

EDIS[IN LAMPS

For Decorative,§
Surgical, Dental,

Experimental,
and other pur-

poses. From % to 36 candle pow-
er. From 2X% to 40 volts.
Catalogue on. application,
EDISON LAMP CO.
" Harrison, N. J.

TELEMETERS.

Electric Indicating and Recording

THERMOMETERS,
PRESSURE GAGES,
BAROMETERS,

HEIGHT OF WATER GAGES. Tramsmitter.

See article, . 63. Scien. American,
August 3, 1889. .
Send for maunufacturers’ catalogue to

Standard Thermometer Co., Peabody, Mass.,U.S.
C&C ELECTRIC MOTORS
FROM '8 HORS VER UP, FOR

| THE C&G ELECTRIC MOTOR ¢o-
gy 4. -4)4 CREENWICH ST New York

ICE- H OUSE AND REFRIGERATOR.

and Dimensions for constrnctlon, with one
lllnstratlon of cold house for g frait from
sedson to season. The air is kept dry and pure through-
out the year at a temperature of from 34° to 36° Goa—
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.
Pﬂce 10 cents. To be had at this office and of all news~

INE TOOL MAKER

Send to American Watch Tool Co., Wal-
tham, Mass., for circular of No. 3 Bench Lathe.
A Screw Cutting Lathe 32 in. by 7 in. swing.

PCTURERS W
MINES &\*\g st PATKING €0

AR CORGRESOT ROSTAN

PETROLEUM BOAT. DESCRIPTION

of a u?etroleum motor devised by Mr. Lenoir for the
Prog ion of small boats. With 2 figures. Contained
n SCIENTIFIC AMERICAN SUPPLEMENT, No. 637,
Price 10cents. To be had at this office and from all
newsdealers. .

Stored Energy

A cc “ M “ l ATo R s for Electric Lighting and

Street- Car Propulsion.
ELECTRICAL ACCUMULATOR COMPANY
No. 44 Broadway, New York City. v

Edco System.
Complete Electric Light and Power Plants. Street Cars’

equipped for Electric Propulsion. The ol dest and most
experienced Electric Motor Co. in the world. -

THE ELECTRO DYNAMIC COMPANY,.

No. 224 Carter St., Philadelphia, Pa.
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A GQreat Repository of Practical and
Sctentific Information.

One of the Fullest, Freshest,and Most Valuable Handbooks
of the Age. Indispensable to Every Practical Man.

. INFOW RBADY.

Price $2.00.
Free of Postage to any Address in the World.

The Toshoo-Chemical Roceipt Beok:| <

Containing Several Thousand Rece &tis covering the
Latest, most lmportant, and most_Useful Discoveriesin
Chem ical Technoloj 'y, and their Practlml Ap lication
in the Arts and the Industries. Edited ch rom the
German of Drs. Winckler, Elsner, Heintze. {erzinski,
Jacobsen. Koller. and Heinzerling, with additions by
C liam T. Brannt, Graduate of the Royal cnltural

ol

e of Eldena, Prussia, and Wllllam H. rh.

eid.), Secretary of the Franklin Institute. Phila-
del,phm, author of - “Galvanoplastic Manlpulntions.” Il-
lustrated by 78 engravings, one volume,over 500 pﬁ
12mo, elegantly bound in acariet cloth, gilt, closely p: nt-

ed., conts.ining an immense amount and & great variel.y
of matter.

Price $2.00, free of postage to any address in the world.
8 A circular of 32
tents of this tm;
any mmamy partof the World who

HENRY CAREY BAIRD & CO,,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Wailnut St., Philadelphia, Pa., U. S. A.

ARCHITECTURAL - BOOKS

Useful, Beauji_f_% 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 church, 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 SCIENTIFIO
AMERICAN.

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

Seven bound volumes are now ready and may be ob-
tained, by malil, direct from the publishers or from any
newsdealer. Price, $2.00 a volume. Stitched in paper
covers. Subscription price, per annum, $2.5. Address
and remit to

MUNN & CO., Publishers,
361 Broadway. New York.
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NEW YORK BELTING AND PAckinG CO.

JorN H. CHEEVER, Treas.

RUBBER

16-24 Woodward Avenue.

Packing, Hose,

Vulcanlte Emery Wheels, Rubber Mats, Matting & Treads
SALESROOMS :—Philadelphia, 308 Chestnut St.; Boston. 52 Summer St.; Chicago, 151 Lake St.; Minnea,
South 2d St.; Cincinnati, 161-165 W. Pearl St.: Cleveland, 176 Superior St.; -

18 PARK ROW, New York.

OLDEST and LARGEST Manufacturers in the United States of

VULCANIZED RUBBER FABRICS

For Mechanical Purposes.

BELTING,

Bolls,
San Francisco, 14 & 16 Main 8t.; Detroit,

Kuropean Branch, Pickhuben 5 Hamburg (Freihatengebiet), Germany.

wRailrol%g dB\ulder,
agon Roa
‘Wagon _Loader, an(i O
Ditching Machine.
(@] 1t will place in an em-
bankment 1000 cubie

yards of earth in 10
hours at a cost of

1}‘ to 2}{(:. per yd.

WATCH CLEANING AND REPAIR~
ing.—A valuable and practical paper, full of useful sug-
gestions. Contained in SOIENTIFIO Alﬂ:chN smm
MENT, No. 664. Price 10 cents. To be had at this
office and from all newsdea]ers

craft for racing purposes.

Barnes’ Patent Foot Power Machinery,

WORKERS OF WoOD OR METAL,
without steam power, by using outfits of tho-e Machines,
can bid lower, and save more money
their jobs, tham by any other means for dain;
their work. Also for
Schools or Home
th them boys can acquire pmtk:aljnur-
neymen's trades before they ‘‘go. for them-
selves.” Price-List Catalogue Free.

W. F. & JOHN BARNES CO.,
No..1999. ..Ruby St., Bockdond, INL

DEEP KEEL AND CENTER BOARD
Yachts.—A y Mr. B. Martell, chief surveyor of
Lloyd’s Re; ter of British ard fore!gn shipping, dis-
cussing the compnmtlve merits of those two forms of
Contained in SCIENTIFIO
AMERICAN SUPPLEMENT, No. §6:2. Price 10 cents. To
be had at this office and from all newsdesalers.

20®EF. Ty NOTOR of 19th CENTURY.

Can be used Am( Place, to do Am ny
\ Work, and by Any One. No Boiler!
| No Fire! No Steam! No Ashes!
/ No Gauges! No Engineer! A per-
fectly safe Motor for all places and
purposes. Coﬂ of operation about one

cent an hour to each imdicated horse
" _ power.

For circulars, etc., address
Bollablllly,

OIL WELL SUPPLY cO. Ltd.

91 & 92 WATER STREET,
Pittsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WaELILS
for either Gas, Oll, Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools, etc.
Ilustrated catalogue; price
lists and discount sheets
on request.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for comstruction. Four

s, Contained in SCIENTIFIO AMERICAN 8UP-
cents. To be had at this office

ARTESIAN

engra’
PLEMENT, 59,
and of all newsdea.lets.

Steam Machires
m\ ft. Send 6cents tor mnnramd

lndogli vy e‘rg.h &gt,

80 Beaver Street.

P.0.Box 148, Sterling, Ill.

For Home, Cottage. Camg. or Yacht
reduced to simplicity by use of

Charter Gas Engine Co.
Simplicity, Safety.

The Arnold Automatic Steam Cooker.
A novel invention of great merit, in

which anybody can cook a whole meal
over one‘flame without attention or
danger of spoiling. Prices, $1.50 to $6.
Coffee Cookers, Urns, and Milk Ster-
ilizers on same principle.
Wilmet Castle & Co.,
Rochester. N. Y,

ENSSELAER POLYTECHNIC INSTI-
TU TE, Troy, N. School of E:

in the United: States. Next term bealns Sept. 18.

The Register for 1889 contains list of graduates for 64

years, with their positions; also course of study, re-

qiuirementa for admission, xpenses, etc. Candidates

ving at a distance may be examined at their homes.

VID M. GREENE, Director.

NEW OATALOG Uj
VAI.UABI.E  PAPERS

Contn&ned in Stcmnnlalc AMERICAN SUPPLEMENT, sent
0 any address,
& CO0., 361 Broadway, Néew York.

Prvc:,posnls for Steel Wh-e.—Ordnunce Oﬁce
ar Department, Washington, dugust 1, ealed
Progosnls, in duplicate, will be received at ihls oﬂlce un-
il 8 o’clock P.M., on i‘rlday September 20, %89

they will be publicly opened, for supplying the dnance
Department, U. 8. Army, wi 000 pounds of tinned
steel wire of rectangular or square cross-sectlon, and
21,000 pounds of steel wire of square croas-section, for
wrapping guns, All lnfonnnuon required by bidders
can be had upon application

CAPTAIN C. 8. SMITH, Acmw Chief of Ordmmce.

Proposa]s for Mnchine Tools.——WAvamm‘
ARSENAL, West Troy, N. Y., t 5, 13889.—Sealed
proposals, in_tripli cate, will be received at this Arsenal
until 2:30 o’clock, P.M., on Thursday. S8eptember 5, 1889,
for Machine Tools re ulred for the etinipment ofa.n
Army Gun Factory. 'he Government reserves the

right to reject all or any pr0¥osals or parts thereof.
Specifications and all other in
application to COLONEL J.

nance Department, U. S A., Commamum.

TO INVENTORS

ah(m can be had on
EMORE, Ord-

AND MANUFACTURERS

The 68th Annual Exhibition

—OF THE— ,
American Institute of the City of New York
Will Open OCTOBER 2, 18589,
Intending Exhibitors must make early appllcatlon to
secure proper gnce and classification. For blanks and

information. address General Superintendent,
American Institute, New York City.

W.A'I‘ER MOTORIS.
The most efficient and economi-
cal means of obtaining from one-
eighth to fifteen horse powerand
upward. A motor which does

the greatest amount of work with
the use of the smallest stream

of water, specially ada
running cheaply and e lently.
Printing Presses, = Elevatol
Church Organs, Coffee Mills.
Sewing Machines, Lathes, Den-
tal Contrivances, and in fact,
any piece of Mechanism.
inghamton Hydraulic
Puwer t,u., 152 siate Street, Binghamton, N, Y.

VOLNEY W. MASON & CO.,
FRICTION PULLEYS CLUTCHES and ELEVATORS

PROVIDENCE, R. I.

DIE CUTTERS WANTED, — Permanent situa~
tions for steady and reliable men. One on general
work and two on spoon and fork dles. Applyin person
to TOWLE M¥G. CGMPANY, Newburyport, Mass.

" TOOL AGENTS WANTED

in everv SHOP in the United S(atns
- Seha 10c jor {(aleiosue Stationery o

THE FINEST OF MECHANICAL “TOOLS A SPEGIALTY

C.B.JAMES.98 LAKE ST. CHICACO.

Scientific fook (Jatalogue

RECENTLY  PUBLISHED.

Our new catalogue containing over 100 pages, includ-
ing works oun more than fifty different subjects. Will be
mailed tree to any address on application.

MUNN & C©O., Publishers Scientific Ameérican,

361 Broadway, New Yerk.

Send for Model Circula

lones Bros. E Co.. Gin

FOREIGN PATENTS
THEIR COST REDUCED.

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

CANA DA .—The cost ot a patent in Canada is even
less than the cost of a United States patent, and the
former1ncludes the Provinces of Ontariv, Quebec, New
Brunswick, Nova Scotia, British Columbia,and Mani-
toba.

Then of our patentees who avail themselves of
the cheap and easy method nowoffered for obtaining
patents in Canada is very la.rge. and is steadily incrsu-

B!Hx‘-!. AND.—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. ABritish pa-
tent includes England, Scotland, Wales, Ireland and the
Channe! lslands. Great Britain is the acknowledged
finaucial and commercial center of the world, and her
goods are sent to everyquarter of the globe. A good
inventionis likely to. realize as much for the patentee
in Enziana a8 bis United States patent produces for
him at home. and the small cost now rendersit possible
foralmost every patentee in this country to secure a pa-
tent in Great Britaiu, 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,
Austria, Russia. Italy. Spain (the latter includes Cuba
ana all the other Spanish Colonies), Brazil, British India
Australia, and the other British Colonies.

An experience of FORTY years has enabled the

publishers of 1'HE SCIENTIFIC AMERICAN to establish
competent and trustworthy ageuacies 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 doue 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 usefu to persons contemplating the pro-
curing of patents abroad, may be had on application to
this office.

MIUNN & (0O, Editors and Proprietors of THE SCI-
ENTIFIC AMERICAN, cordially invite all persons desiring
any information reative to patents, or the registry of
trasde-marks. in this country or abroad. to call at their
offices, 31 Broadway. Examination of inventions, con-
sultation, and advice free. Inquiries by mail prom tly

answered |
Address, MUNN & CO..
Publishersand Patent Solicitors,

361 Broadway, New York.

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

- GURES.DEAF

ﬁ.llul?.lﬂm.mm

by Pucx's Pas, Inraoven
Cygsmionzp Ean Druns,

?rh.i dhﬂneuy.
Address
ll-.

licenses to operate under these patents will please state,
the process, whether for steel castings, for ingots of dead

THE BOOKWALTER STEEL AND IRON CO.

Is now prepared {0 grant licenses under the Bookwalter, Robert, and other patents owned by it. Parties desiring

in their ap] licatlon for what pu dposet,hey design using
soft steel, for tool steel, or for ordnance purposes,

No. 18 Cortlandt Street, New Yorlk.

PROPULSION OF SHIPS BY AIR

Propellers.—-By H. C.Vogt. Dewnptlon of a novel syetem

of marine propulsion through propellers actuai

wind. With a detalled statement of experiments xmd

figures of the results vbtained. With two illustrations.

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No
0. brice 10 conts. o be had ak this ofice and trom

all newsdealers. .

EVEN THE BR[]WNIBS MARE PH[]T[]GRAPHS

MAKE ALL KINDS

PHOTOGRAPHIC CUTFITS FOR AATEURS,

Send for our New Illustrated Catalogue and
copy of Modern Photography.

ROCHESTER OPTICAL CoO.,
18 AQUEDUCT ST., ROCHESTER, N. Y.

BOFORS CAST STEEL GUN —
Capt. O. E. Michaelis, U.8.A.—The production of guns
trom unforged open hearth steel by the casting process
The excellent quality of the guns produced, ard their
freedom from blow holes. A plea for cast steel ord-
nance. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 663. Pricel0cents. To be had at this
officé and from all newsdealers.

PERFEGT wsPAPER Rl E

The Koch Patent File, for preservinz newspapera, Meg-
azines, and pambvhlets, been recently im;
price reduced. Subscribers to the chN’x'lrlc Amcm-
CAN and SCIENTIFIC AMERICAN SUPPLEM¥NT can be
sn plied for the low price of $1.50 by mail, or $1.25 at the
ce of this paper, Heavy board rides; inscription
& SCIENTIFIC AMERICAN.” in gilt. ecelsary for
every one who wishes to preserve the paper. Address

MUNN & CO.. Publishers SOIENTIFIO AMERICAN.

FBIBB’S Geisbratad origloal
JBALTIMORE

ore, Md,
LITELS

New and Beautifal

USEFUL BOOKS.

Manufacturers, Agriculturists, Chemists, Kngineers, 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 catalogueof
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.

MODERN SMOKING PIPES
HG.ScHRAMM CAMDEN.N.J.

2nd &< MACHINERY £:

N. Y. Mach’y Depot, Bridge Store 16, Frankfort St., N.Y.
INFLUENCE MACHINES.—A PAPER

by James Wimshurst, giving a complete account of the
recent forms of generators of static el With
13 figures. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 647. Price 10 cents, To be hadat this
office and from all newsdealers.

HE PENNA. DIAMOND DRILL & MF6. CO.
BIRDSBORO, PA., Builders of High Class
Steam Engines. Diamond Drilling and General
Machinery. Flour Mill Rolls Ground and Grooved.

AGEIITS $78 per month and expenses
gdd any active man or woman to seil our goods
sample and live at home. Salary paid
0" prompﬂy and expenses in advance. Full par-
lars and sample case FBEE. ‘Wem ean just
smm vhn wosay. Address Stan Sliver-
] s yware Oo., . uu.

3

taining the invention described in

May llth and July 320t to Mr. S,

od under the snperinmdonoe o
!

o Ry SR CHINE

ROCK BREAKERS AND ORE CRUSHERS

‘We manufacture and supply at short notice and lowest
Letters Patent issued to
7 xether with Nxw AND VAerm.n IMPROVEMENTS, for whlch Letters Patent were granted

Stone and Ore Crushers. con-
1-W. Blake, June 15, 1858, to-

. L. Mnnden. All Crushere su plled by us are con-
Mr, Marsd 'tll‘:l’ifo%r nd ears. has been
an
M-n S0 CONN.
Y YORK sk ﬂiﬁ Pt

© 1889 SCIENTIFIC AMERICAN, INC

The Paris Exposition--lllustrated.

The SCIENTIFIC AMERICAN SUPPLEMEMT wiil for
some months to come contain lllustrablons of the build-
ings and the most interesting obje be seen at the

reat French Exposition opened at arls afewdays ago.

he illustrations which will embellish the SCIENTIFIO
AMERICAN SUPPLEMENT will add an inte and
useful feature to the publication, and subsorlbera to the
regular edition of the' SCIENTIFIC AMERICAN, who are
not patrons of the SCIENTIFIC AMERICAN SUPPLEMENT,
are advised to have their name enrolled onthe SUPPLE-
MENT subscription list at once, 80 as to secure all the
lllustmted exposition numbers for preservation. Price,
ear, $2.50 for six months. News agents everywhere

ve subscrlptions. or remit to the publishers,
N & CO., 361 Broadway, New York.

BARREL, KEG,
Hogshead,

STAVE MACHINERY.

Over 50 varieties manu-
factured by

Truss Hoop Drlvlng. E. & B. Holmes,
BUFFALO, N. Y, -

PAINT YOUR ROOFS

With Dixon’s Silica=Graphite Paint. It will
cover two or three times more surface and last four or
five times longer than any other paint. Not affected
by heat or cold or acids. Send for circular.

J0S, DIXON CRUCIBLE CO., Jersey City, N. J.

TaSLACK BARRELMAcHncow B
TioH fCH SPEC IALTYM EHINH\Y '

e
b4

recef

JOHN GR
ROGCHESTER N.Y

NWOOD &G0

The cientfic Americah

PUBLICATIONS FOR 1889,

The prices of the different publlcatlons ln the United
States, Canada, and Mexico are as follow:

RATES BY MAIL.
The Scientific American (weekly), one year S
'l‘hey gxlentiﬂc American Supplement (weekly). one
T. .
The Scientific Amerlcun. Export Edition (monthly)
one year, .

The Scientific American. Archltects and Bulld n
Edition (monthly), oneyear.. . . ... 250
k COMBINED RATES. )
"Phe Scientific American and Supplement, . .  $7.00
The Scientific American and Archltects and Buﬂd-

$3.00

ers Edition, .
The B8eientific Amerlcan, Supplement, and Arcni- .
tects and Builders Edition, . . . 900

Proportionate Rates for Six Momtba. K
This includes postage, which we pay. Remit by postal

or express money order, or draft to order of
MUNN & CO., 361 Broadway, New York,
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Srientific Qmerican,

[AvcusT 17, 18809.

Wdoertisements.

Inside Page, each insertion - - = 75 cems aline.
Back Page, each insertion = = - #1.00 a line.

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

£33 PENBERTHY IMPROVED
AUTOMATIC INJECTOR,

“"_ ‘Why 20,000 have beensold in two years.

\ Beea.use they cost less than others and do

# equal work. Lift 20 feet and work from

-~ N head as well. Re-start themselves

and require no watching. Will lift

through hot pipes, work from 25 to

150 1bs. pressure. Parts removable

without disconnecting, also inter-
changeable. Send for pamphlet

Penberthy Injector Co., Detroit, Mich.

THE PHONOGRAPH.--A DETAILED

description of the new and improved form of the pho-
nograph just brought out by Edison. With 8 engrav-
ings. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 632. Price 10 cents. To be had at this
office and from all newsdealers.

Wheeling is Better than Walking.

\. L] L]
\Victor Bicycles
- Are Better than Any Others.
Catalogue Free.

Overman Wheel Co., Makers,
> BOSTON, MASS.

INVENTORS and otners desiring new articles manufac-
tured and introduced, address P. 0. Box 86, Cleveland, O.

T'"E KODAK CAMERA

Makes 100 Instantaneous
Pictures by simply pressing a
button. Anybody can use it who
can wind a watch.
No tripod.

oy

No focusing.
Rapid Rect\lmear
Photogra 8
 moving objects, an
be used indoors.
| Division of Labor
—Operator can finigsh
his own pictures, or
send them to the fac-
tory to be finished.
Morocco covered Ca-
mera, in handsome
sole-leather case,
loaded forl00 pictures,
For full description of *Kodak” see SCI. AM., Sept. 15, ’88.
Price, $25.00. Reloading, $:2.00.

The Eastman Dry Plate & Film Co. |t
Rochester, N. Y. 115 Oxford St., London.
Send for copy of Kodak Primer with Kodak Photograph.

THE ARMSTRONG MFG. CO. §

BRIDCEPORT, CONN.
WATER, GAS AND STEAM FITTERS’ TOOLS.

Stocks and Dies for Pipe, Bolts, and Brass Pipe,
Wrenches, Pipe Vises, Pipe Cutters, etc.
Catalogues sent free on application.

Shepard’s New $60 Screw-Cutting Foot Lathe

Koot and Power Lathes, Drill
Presses, Scroll Saw Attach-
ments, Chucks, Mandrels, Twist
Drills, Dogs, Calipers, ete.

Lathes on trial. Lathes on
payment.

Send for catalogue of Outfits
for Amateursor Artisans.
Address H, L. SH HEPARD,

134 East 2d Bn eet,
Cincinnati, Ohio.

Gap Lathe, 8125,

THE EIFFEL TOWER.—AN EXCEL-
lent engraving of the Eiffel one thousand-feet-high
tower, which was opened to the public a few days ago,
and whmh isto form # part of the French Exposition
attractions, may be found, with description, in the Sci-
¥NTIFIC AMERICAN QUPPLEML\T No. 534. To be
had from newsdealers or at this office. Pnce 10 cents.

KEEP COOL!

CLARK’S
Light - Running Ventilating
FANS.
Adapted for Ventilating and Dry-
ing of every description.
Catalogue free.
GEO. P. CLARK,
Box L, ‘Windsor Locks, Conn.

GRAPHOPHO\I E AND PHONOGRAPH,

—An interesting account of the Edison, Bell, and Tain-
tor ap({mrabus for the mechanical reproduction of speech,

with detailed description of the same, With i1 ﬂgures.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
669. Price 10 cents. To be had st this office and from
all newsdealers.

LEABL

AND FINE GRAY IRON ALSO STEEL:
CASTINGS FROM SPECIAL _

ZHNE TINNING jams v pAT(EBEI,
FINISHING . NG AND

HOMS DEVLIN & o
LEHIGH AVE. % AMERICAN ST, PHILA.

oo AND T

PATENTS

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

In this line o f business they have had forty-two years’
experience, and now have unequaled facilities for the
preparation of Patent Drawings, bpecmcauons, and the

rosecution of Applications for Patents in the United

tates, Canada.and kKoreign Countries. Messrs. Munn &
Co. also attend to the preparationof Caveats. Copyrights
for Books, Label 8, Reissues, Assignments, and Reports
on lnfnngements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charge, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning Iabels, Copyrights,

Designs, Patents, Appeals, Reissues, Infringements, Ass

signments, Rejected Cases. Hints on the Sale of Pa-
tents, etc.

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

MUNN & CO., Solicitors ot’ Patents,

361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F_Street, Pa-

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

PIPE COVERINGS

Made entirely of ASBESTOS,

Absolutely Fire Proof.

BRMDED PAOK[NG, MILL BOABD, SHEATHING, CEMENT, FIBRE AND SPECIALTIES,
CHALMBRS=-SPENCE CO.,
BRANCHES: Phlla, 24 Strawberry St. Chicago, 86 E. Lake St.

FOOT E. 8TH ST. N. Y.

What is more aggravating than leaky
valves, whether in House, Office, or Fac-
rg f you wish to avoid annoyance,
IST on having Jenkins Bros. Valves.
Accept no valves as Jenkins Bros. un=-
I]ess stgmped with our “Trade Mark”
ike cut.

JENKINS BROS.

71 John Street, New York.
105 Milk Street, Boston.
21 North 5th Street, Phila.
54 Dearborn Street, Ohicago.

THE ONLY PRACTICAL

L_ow-Priced T ypewriter

First-Class, Rapid, Durable, Business
WORLD TYPEWRITER, 44 charac-

ters, $1035 77 characters, $15.

Catalogue free. {lpewnter Dept., POPE MFG. CO.,
Boston, New York, Chicago.
\*‘(\Y—l‘% SEND Fop \

ﬁ\& N vY.,«T;\x_gr‘

POP SAFETY VALVE
SBYWATER RELIEF VALVE
IMPROVED STEAM GAGE
STEAM ENGINE INDICATOR

Single Bell Chime Whistle, and all instruments
used in connection with Steam, Air and Water.
.Sole Agants for Clark’s Lanen Fire H ose

GRUSBY STEAM @ABE & VALVE C0. 96 Olver St.

Boston, Mass.

The CUSHMAN Patent

3 Pinion Geared Scroll Chucks

with their latest improvements

are unexcelled. Made in all sizes

il from 2% inch to 12 inch diameter,

and are sold by the trade all over

the world.

Manufactured by

The Cushman Chuack Co.,
Harttord, Conn.

WORK"IG MODELS

and Experimental
Machinery, metal

erner, 62 Centre Street, New York.

CARY& MOEN CO.

SCRIPTION e @

EVERYa SIELLQPR!NGQ NERIYORK 7Y

f/u

24 \\r 29.3T.

or woodwmade to order by MASON & RAUCH, sUCCEBBOIS !

THE COPYING PAD.—HOW TO MAKE
and how to use; with an engraving. Practical directions
how to prepare ‘the gelatine pad, and also the aniiineink
how to apply the written

by which the copies are made;
letter to the pad ; how to takeoff copies of the letter.
Contained in SCI ENTIFIC AMERICAN SUPPLEMENT, NO.
43%. Price-10 cents. For sale at this office and by all
newsdealers in all parts of the country.

Pittsburg, 414 Lewls Block.

OYRACUSE NALLEABLE RN WORKS

W B.BURNS PROPTF

T0 BUSINESS MEN.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
| is many times greater than that of any similar journal
now published. It goes into allthe States and Territo-
i 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 intiuence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in waica you aecide 1t is
for your interest to advertise. This is frequently done,
for the reason tanat tne agent gets a larger eommission
from the papers having a small circulation than is allow-
ed on the SCIENTIFIC AMERICAN.

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

dress
MUNN & CO., Publishers,
361 Broadway, New Yorlk.

Hovelby "% Tumae

Expose an Immense

Heated Surface.

Extract all the Heat from
the Gases. Kurnish Pure ;e
‘Warm Air in abundance.

Fifteen Years of Test.
Uriversally Satisfactory.

Send for “ Our Furnace Book.”

Abram Cox Stove Co,

SECTIONAL®

COVERINGS

INSULATED AIR
- o

SHIELDS &Bnnwu Ca.

l4‘LWUR‘;|'N ST, 240&742 RANN)LPI( ST-

ES'
B et

MANUFACTURERS,
Philadelohia and New York.

KEY SEATIN
TP T .
Scientific Qmerican

ESTABLISHED 1846.

Mnchmes and 20"

Dhills.
P. DAVIS, Rochester, N. Y.

BA RBLESS HOOKS,
of music wire. No spitting out.
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