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A NOVEL ARRANGEMENT OF COG WHEELS.

Our engraving shows a train of wheels in which
the driving shaft is formed with a crank handle,
and the last driven shaft with a pointer. While
the handle is making one complete revolution, the
pointer is making one revolution in one direction and
nearly four in the opposite; also the velocity of the
pointer varies in each instance. the time consumed
by it in making the single revolution being about equal
to that required to mnake the four. 5

Two views of this planetary wheel train, designed

by Professor C. W. MacCord, are shown in our frontis-

piece; the outline drawing, Fig. 2, is a side elevation,
which clearly illustrates the way in which each
wheel is mounted. With this train many peculiarly
interesting results may be reached, and, considered as
a new mechanical movement, it-will undoubtedly be
found to be particularly applicable to some practical
pnrpose. Professor MacCord has devoted much time
to this branch of science, and the train we are de-
seribing affords an original and unique illustration of
the depth of research, the store of mathematical
knowledge, and the skill in application which have
marked all his labors in this line of thought.

The elliptical wheel, A, is rigidly secured to the frame,
its major axis being vertical. Extending through the
lower focus of this wheel is a shaft whose outer end is
provided with a hand crank, and whose inner end car-
ries a planetary arm, T (Fig. 2). One end of the armis
weighted, and the opposite end is journaled to receivea
shaft which carries the second elliptical wheel, B (a, Fig.
2), on one end and the circular wheel, C (f, Fig. 2), onthe
other end, both wheels being rigidly mounted. The
circular wheel gears with the pinion, D (F, Fig. 2), the
shaft of which also carries the large circular wheel, E
(all the figures), these being rigidly mounted also. This
shaft is journaled in the rear standard of the frame,
and is in line with the crank shaft. The large wheel
meshes with a pinion on ashaft carrying a pointer mov-
ing in front of a dial plate. The relative sizes of the
circular wheels and pinions will be understood from the
engravings. ‘ :

It is manifest that when#the crank is in the position

shown in the right hand view in the frontispiece the |

elliptical wheel, B, and the circular wheel, C, will attain
their maximum velocity of rotation; this will decrease
until the crank assumes a diametrical position, when
the minimum rate will be reached. In the first men-

tioned position of the crank the wheel, D, will also as-
sumne its maximum rate of revolution, as will also the
pointer. The axial motion of this wheel will decrease,
and finally cease when the extremities of the minor
axes of the elliptical wheels are in contact, the angular
velocities of the axial and orbital motions of the pair,
C D, then being equal. The crank handle will then be
slightly below the center. The same result is reached
when the opposite ends of the minor axes are in con-
tact, the crank handle then being on the opposite side
and slightly below the center. - As the crank passes
downward fromeither of these points, the pointermoves
in a direction opposite to that in which it moved when
the ends of the axes were approaching each other from
above. )

Beginning the revolution with the ecrank handle
‘down, we obtain the maximum rate of the pointer; this
diminishes, and the pointer rests when the handle has
reached the position a little below the center. The
direction of revolution of the pointer is then reversed,
and it travels slowly while the handle is making a lit-
tle more than the upper half of its revolution. When
the handle passes the second contact point of the axes

(Continued on page 164.)
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LIGHT-SHIPS ACROSS THE ATLANTIC,

In a recent number of the SCIENTIFIC AMERICAN,
a correspondent signing himself C. G. R. advises the
establishment of a chain of light-ships across the
ocean, electrically connected with the shore. This
plan is good but not original, having been suggested
about a year ago by a member of the Institution of
Civil Engineers (English). The latter, however, con-
fined himself strictly to the scientific aspect of the
scheme; but it would not be difficult to show that
from a nautical standpoint, also, it is far from impraecti-
cable. The experience with light-ships proves that a
vessel, if properly constructed, may be made to ride
out the fiercest storms at anchor save upon rare oc-
casions, and the light steel cables of recent construc-
tion have been successfully used to anchor ships in
the deepest water ‘‘ off soundings.” Let us suppose
a chain of light-ships, seven in number, to bestretch-
ed across the ocean from the Grand Banks to the
shores of Ireland. Then the distance between shore
and ship and between the ships themselves would be
about 250 miles. Each ship would ride to a mush-
room anchor, which would permit it to swing to the
tide without fouling its anchor. Only a small dy-
namo-electric machine and engine would be required
to keep an arc light aglow in the tops.

The deep sea cable extending along the whole line
and connecting the light-ships with the shore could
be brought to the surface near each ship and buoyed,
so that electrical connection could be made or broken
at willl Each vessel would have permanent moor-
ings; the anchor cable being made fast to a buoy and
not to the light-ship itself, so that, in case of peculiarly
unfavorable conditions of weather, such as a hurri-
cane, for instance, a light-ship could slip her cables
and run before it or be hove to under a small trysail, or
permitted to drift to leeward under a floating anchor,
regaining her moorings when opportunity offered.

The advantages of such a system of light-ships
must be apparent even to the most pronounced lands-
man. The stations being only 250 milesapart, no ship
upon the high-seas, if following the alignment of the
light-ship, need at any time be more than 125 miles
from telegraphic communication with the shore or
from succor in case of mishap. This would be only an
eight hours’ run, and even much less for a first-class
steamer, and about twelve hours’ run for a sailing
vessel with a fair wind.

The position of each light ship would, of course, be
accurately determined and laid down on the U. S.
Coast Survey and Admiralty charts, and the masters

63 | of sailing ships that had been beaten about in storms
62 |and thick weather would be enabled to get their lati-
¢; | tude and longitude without relying upon the chance of

speaking a steamer. It would only be necessary to
read the number of the nearest light-ship by the aid of
their glasses, and a reference to the chart would then
give them their true position, whence they could take a
new and correct departure. The progress of the great
Atlantic liners could be telegraphed daily to both Ame-
rica and Europe, if kept within sight of the light-ship,
and that painful suspense which now attends the
breaking of a shaft or rudder Wou]d rarely, if ever, be
experienced.

Dispatches, if urgent, could be sent to ships in mid-
ocean. In the case of fast going steamers, it would, of
course, be impracticable to stop for these, nor would
such a course be necessary, because by means of what is
known as the * wig-wag " system of signaling ordinary
messages could be rapidly exchanged between a light
ship and a passenger steamer. This ‘‘ wig-wag ” system
is based upon the principle of the Morse telegraphic
alphabet, the dots and dashes of thelatter being repre-
sented by waving a flag to the right and left by day
and passing a white light to the right and left of a red
at night.

Freighters and ocean tramps, instead of roaming
over the seas inquiring of vessel after vessel where the
best freights were being paid, could receive advices in
mid-ocean from their owners or agents as to the most
advantageous market.

i O i
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MARING A TUBE,

Straight tubes of sheet metals of all diameters from
one-eighth of an inch up, of oval, and square, and oc-
tagon, as well as of cylindrical cross section, are rapidly
produced in sheet metal manufactories either drawn in
presses without seam, or formed in dies and rapidly
soldered along the seam. These are sold at hardware
and tool stores at a price much lower than a single one
could be made by hand. But there are occasions when
the machinist requires a tube of some non-standard
diameter, or he needs a tapering pipe that cannot be
readily found in stock. In orderto form one a mandrel
of the proper inside dimensions must be prepared—an
ordinary iron mandrel. Cut a slip of paper about half
an inch wide to meet around the mandrel, with an ad-
dition to its length of the thickness of the sheet metal
to be used. The length of this paper slip is the width
of the sheet metal to be cut to form the tube. If the
tube is to be a tapering one, cut two slips, one for each
end, place them the proper distance apart on the sheet

© 1885 SCIENTIFIC AMERICAN, INC
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metal to form the length of the tube, and draw lines
from ends to ends.

After cutting out the metal form, bevel with"a file
the inner edges of the plate, so that when rolled up the
outer edges will meet, while the inner edges do not
quite come together, but have a V-shaped channel.
The tube may be formed by laying the sheet over a V-
shape score in a block of wood, placing the mandrel
on its center, and beating on the mandrel with a mal-
let or a soft metal hammer; and the edges of the sheet
may be made to meet by lightly coaxing with the cop-
per-or Babbitt metal hammer. When the edges meet,
secure them with loops of fine wire, twisting the ends.
See that the seam of the tube is clean, and then spread
on it, inside, a paste made of borax calcined on a plate
of iron or a pan of iron over the fire and mixed with
water. Sprinkle on the seam inside some spelter sol-
der, or the wire solder that is found at hardware stores;
heat over a brisk flame fire, preferably of charcoal,
and the solder will melt and make a good joint. Cool
the completed tube, remove the binding wires, im-
merse the tube in a bath of one part, volume, of sul-
phuric acid to four parts water for a few minutes;
wash in clean water, and scour with sand or emery.

el
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HORACE LORD.

Horace Lord, the superintendent of Colt’s Works,
Hartford, Conn., died in that city Feb. 28, after a brief
illness. Perhaps as much of the wonderful success of
these celebrated works was due to him as to any other
person excepting Col. Colt himself; for Mr. Lord was
not only a practical mechanie, but also the inventor of
anumber of machines and of improvements in the
methods of production of the famous revolving cham-
ber pistols that are so intimately associated with the
name of Col. Samuel Colt. Mr. Lord was connected
with Col. Colt from the first beginning of the pistol
business in 1851 as assistant superintendent, and subse-
quently as the chief superintendent. Although Mr.
Lord was a prominent and public-spirited citizen of
Hartford, and one of the most noted among those con-
nected with Masonry and Temperance, a strong Union
man, and a stanch abolitionist, he will be remembered
by the public generally for his connection with the
great Colt’s works, and by his friends as a kind heart-
ed, generous, genial man. He was in his seventieth
year at the time of his death, but his wonderful vitality

| gave him-the appeMﬁuch younger man,

et
HOW SHALL THE ERIE CANAL BE IMPROVED ?

Whether or no the Erie Canal should be deepened
and widened is one of those questions on both sides of
which much may be said, and which not even the most
experienced are able to decide with anything like cer-
tainty. There can be no doubt that the deepening of
the water and the enlargement of the locks would be
followed by an increase in the business of the canal;
but would thig increase of business compensate for the
extraordinary outlay required ?

Less than a fifth of the freight between Buffalo and
New York now takes to the canal, whereasthirty years
agoit carried nearly nine-tenths. Isthis becausethe ca-
nal has been permitted toremain unimproved, or is it be-
cause the growing commerce demands greater facilities
and a quicker mode of transit? The whole question
was under discussion at two recent meetings of the
American Society of Civil Engineers, and-the faet that
able and well informed men were found espousing both
the one side and the other, and that no decision was
finally reached, shows that it is one of more than ordi-
nary difficulty.

The discussion was brought about through the read-
ing of a paper on ‘ The Radical Enlargement of the
Artificial Waterway between the Lakes and the Hud-
son River,” by State Engineer E. Sweet, M. Am. Soc.
C.E. Mr. Sweet is in favor of enlarging the canal so
that it can accommodate the largest vessels now navi-
gating the lakes, and so as to even anticipate the lake
vessel of the future of still greater draught. He thinks
the canal should have a depth of 18 feet at least, with
a width at the bottom of 100 feet. But this is by no
means all that would be required to make the canal the
most natural highway for that great Northwestern com-
merce to which, in Mr. Sweet’s opinion, it would under
more favorable conditions fall heir.

Mr. Sweet roughly estimates the cost of this work at
$125,000,000 to $150.000,000, and its annual tonnage at
from 20,000,000 to 25,000,000 tons. He believes that
with the canal so improved it would be possible to
bring freight to New York from Chicago in quicker
time and at less cost than is now required to bring
freight from Buffalo by canal. Against these radical
improvements many, and it must be said some very
good, reasons were urged. The large lake vessels,
having a capacity of 90,000 bushels of grain, would cost
in the neighborhood of $100,000 and require large crews;
they would move slowly in an artificial waterway,
the round trip between Lake Erie and the Hudson
requiring possibly a month and sometimes more, and
this would make the expense so great as to give the
Welland Canal a palpable advantage. Indeed, as the
cost of transfer of grain does not exceed one-quarter of
a cent per bushel from lake vessels to canal boats, it is
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difficult to see how there could be much, if any, advan-
tage in not breaking cargo and using large vessels for
the round trip.

‘What seemed to be the most feasible plan of those
suggested was that of obtaining a uniform depth of 10
feet in the canal, which it was estimated would not
cost more than $2,000,000 or $3,000,000 at the out-
side, and using steam canal boats. With this depth,
these could be made to carry from 18,000 to 20,000
bushels of grain, and make the round trip between Lake
Erie and New York in from 8 to 10 days.

—————— e —————
DOCTOR DOWLING ON PNEUMONIA,

The presence of this dread disease has been very
great in many parts of the country during the last few
weeks, and in this city it has proved quite fatal, taking
away a number of our most respected citizens. Dr.
J. W. Dowling, Professor of Diseases of the Heart and
Lungs in the Homwmopathic Medical College of New
York, was interviewed the other day by a representative
from one of our daily newspapers, and in answer to an
inquiry from his interviewer replied:

‘*“ There is beyond a doubt a great deal of pneumonia
now prevalent. How much of it there is cannot be
definitely known, as physicians are not required to
make report on this disease to the Board of Health.
There are two distinet sorts of acute pneumonia,” the
Doctor proceeded to state. ‘ The one is due to an ex-
tension of bronchial catarrh from the air tubes to the
lungs proper. This may come from a cold, and gene-
rally does. It attacks children, old persons, and people
who are prone to pulmonary diseases. This is the
broncho-pneumonia, and may be complicated with
other troubles. This exists at all times, but is more
prevalent in cold, damp, and changeable weather, and
makes a shorter finish of people who are predisposed to
pulmonary troubles, or who are on the road to the
grave with consumption, etc. The other form of pneu-
monia is what is known as croupous pneumonia, and
here the disease starts directly in the lungs, and the
symptoms are a severe chill, followed by fever and
bloody spittle. This form of pneumonia is infectious
in so far as it is the result of a specific poison which
produces pneumonia and nothing else. It is not con-
tagious, but does sometimes appear to be epidemie. I
should say that not over 10 per cent of those who are
attacked die of this complaint. This is a general esti-
mate, and it includes all those who are stricken down
in this city. In our school of practice,” says the
Doctor, ‘‘ we have been very successful in treating this
disease. Our treatment has been with aconite, phos-
phorus, and bryonia, with flaxseed jackets and hot
fomentations in some cases. We are careful in avoid-
ing the morphine !treatment and the administering of
stimulants, which the old school believes in. Only this
month I brought through an old lady seventy-six years
of age who was attacked with eroupous pneumonia
involving the lower and middle lobes of the right lung.

‘“These poison germs which I spoke of may exist in
your body now or in mine, and yet a good condition of
bodily health may enable us to keep off the disease,
and the germs have no chance to develop themselves.
It may be that exposure to cold, or trouble, or over-
exertion, or grief, or any one of a thousand ways in
which the vital energy may be reduced, will cause the
croupous form of pneumonia to show itself. Dissipated
people are particularly subject to it. No, I would not
say exactly dissipated people, but men who take their
three or four glasses of whisky a day and seem to be
in the very best of health, and yet are very far from
being so. They fall very quickly when the attack comes
on. To a physician’s eye, when he comes to look into
the history of the case, the explanation is very simple.
The sudden changes in the weather bring on those re-
ductions of bodily vigor and energy which permit the
germs to develop quickly in the lining of the lungs
and in the substance of those organs, and owing to
lack of resisting power, the result of indisecretions,
death soon follows. All persons should be very careful
at this time in avoiding exposure to this changing
atmosphere and these violent weather conditions, and
to live carefully, and then with proper care and timely
application of remedies this particular form of pneu-
monia is not very difficult of control. In cases where
it seems to be contagious, the history of the subsequent
cases will show this reduction of vital energy to which
I have referred.”

——
An Aeronautical Exhibition.

The Aeronautical Society of Great Britain proposes
to take a practical step toward the attainment of the
end for which it was established, by holding an Aero-
nautical Exhibition at the international one to be
opened at the Alexandra Palace next month. The
Aeronautical Exhibition itself will, however, not begin
until June. The objects for exhibition will be: 1.
Models of designs for the accomplishment of aerial
navigation by mechanical means only. 2. Models of
designs for the accomplishment of aerial navigation
partly by buoyancy and partly by mechanical means.
3. Models constructed to elucidate either of the two last

objects, which are capable of flight and carrying their
own motive power. 4. Machines constructed upon a
scale calculated to carry a weight equal to that of a
man, upon the principles advocated by the inventors.
N. B.—The practicability may be demonstrated by the
flight of a model of similar character, and of weight-
carrying capacity sufficient to enable a judgment to be
formed as to the probable efficiency of the large ma-
chine when actuated by the power necessary for its
support and propulsion, whether by manual or me-
chanical methods. 5. Light motors. N. B.—It may
be observed that light motors are in request for other
purposes than aerial navigation. But for the latter ob-
ject it is essential that extreme lightnessshall be a con-
dition. Therefore only a motor possessing that quali-
fication in proportion to its power with the smallest con-
sumption of fuel (in the case of steam)or other ad-
juncts, and capable of working up to one horse power
at the least for twenty minutes, will be deemed deserv-
ing of the prize. 6. Balloons, navigable or otherwise.
7. Balloon material and appliances for propulsion or
otherwise. 8. Kites or other aerial appliances of that
character, for saving life at sea, for traction, or other-
wise. 9. Objects of interest connected with aero-
nautics.

—_———, et r—

The Washington Monument Alleged to be in Danger.

We have received from Mr. John C. Goodridge, Jr.,
an engineer of great experience in the construction
and repair of heavy foundation works, a pamphlet in
which he not only criticises very severely the mode
followed in.underpinning the Washington Monument,
but shows substantially that the present foundation is
so weak and unreliable that the structure is liable to
give way at any time and fall to the ground.

His criticisms appear to be worthy of notice. If the
monument is in a dangerous condition, prompt precau-
tions should be taken to guard the approaches to the
work from the public, and operations for strengthening
the supports should be undertaken without loss of
time. -

Mr. Goodridge states that his attention was called to
the subject as early as 1877, when he submitted to the
Joint Commission a plan for the insertion of a strong
and substantial foundation, also a copy of his patent
explanatory of his general system.

Thereafter, as appears by official reports, Engineer
Casey’s plan was adopted by the Commission, and the
work wasbegun. The Casey plan appears to have been
derived from the Goodridge method in its general fea-
tures, except that the parts of the Goodridge plan
which secured real strength and solidity in the founda-
tion were left out.

In his original proposal to the Commission, Mr.
Goodridge describes his plan as follows :

“First.—To inclose the present foundation with a
circumsecribing wall of beton of high tensile strength,
the beton wall going below the present foundation.

‘“The strength of this wall may be increased by the
insertion of iron rods, chains, ete.

‘* Second.—From the circumseribing wall tunnels are
carried to the foundation, and under it if necessary.

‘“The details of this process are described in the pa-
tent which I inclose. The ribs may be increased until
the foundation is entirely encircled with beton, or in-
verts may be made between them. The shape of this
new and sub-foundation may be likened to a cart wheel
laid flat on the ground, the monument being on the
hub.

¢ By this method you not only get a large area, but
from the center being higher (as a wheel is dished), the
outer circle must be forced apart, and the earth behind
it forced out, before any settling can occur.

‘‘Such a structure would be like an inverted saucer,
and a monolith.

‘“We replaced the foundation of the Portage Bridge
on the Erie Railroad, and it has answered perfectly.
The bridge was 240 feet high, and trains constantly
passing. Some of the piers were in a rapid current in
the Genesee River.”

Colonel Casey describes the plan adopted as fol-
lows:

“It"is believed the work can be successfully accom-
plished by introducing the masonry in thin vertical
layers, not over four feet in width, having first tunneled
under the structure with drifts of that width and the
required height and length. These layers can be con-
nected to each other by dowel stones set in the faces of
the layers as the work progresses, and with panel de-
pressions in the alternate layers, into which the inter-
mediate layers would be moulded. The material of the
layers will be strong Portland cement concrete except,
possibly, for a short distance just under the old founda-
tion, where rubble masonry may be forced in and
wedged up under the stones of that structure.”

Commenting on the above, Mr. Goodridge says:

‘“ The shaftis 55 feet square, resting upon a loose mass
of rubble ngsonry without tensile strength, and is
stated in the reports of the engineers as unable to bear
any transverse strain.

Under this shaft of 55 feet squareis left 4n opening
45 feet square.

© 1885 SCIENTIFIC AMERICAN, INC

The walls of the monurment are 15 feet .

thick, and the new foundation extends but 5 feet under
this wall, leaving that portion of the shaft giving the
greatest pressure as a dead load to be carried by the
clay portion of the upper soil. It is evident that the
greatest weight comes just where the new foundation
stops. This new foundation or footing course extends
outside beyond the line of buttresses, forming a lever-
age caused by the greater pressure at the center of the
monument. These separate sections have no sustain-
ing bond to hold the mass together, and it is within
the strong possibilities that this, by making new posi-
tions, will cause a new set of strains which the strue-
ture is unable to bear.

It is evident that the pressure is greaterimmediately
below the monument than on the outside of the con-
crete footing course, and in this construction more than
in ordinary masonry, because the blocks of concrete
are unconnected and placed side by side. There are
no superimposed courses with overlapping joints.
Now, all the concrete footing course that extends be-
yond the buttresses has not only less pressure than the
other portion, but from that fact makes a point of
enormous leverage, the tendency being to force the
central portion down and out, tearing apart the lower
portion of the old foundation, and erowding the top of
it together through the medium of the buttresses.
Leaving out the detrimental effect of the conecrete foot-
ing that goes beyond the line of buttresses, and con-
sidering the foundation to end there, we have as the
area covered by buttresses 10114 feet square, equal to
10,302 square feet, disregarding fractions. Deducting
from this the unsupported portion of 45 feet square in
the interior, we have remaining 8,277 square feet to
carry the weight of 21,953 pounds, or nearly eleven tons,
to the square foot on the bottom of the concrete foot-
ing course and on the soil beneath it.

‘We will have added to our constant load over three
tons of wind pressure per square foot, which, with the
load, makes about 28,000 pounds, or fourteen tons, per
square foot.

If the concrete footing blocks had extended to the
center of the monument, then the load would have
been distributed in a different manner. As the main
pressure of the weight of the monument comes near
the inside of the footing course, and as such pressure
must exceed the pressur® on the perimeter of the
foundation, we look to find a greater settlement at
the inner point. We have enormous leverage trans-
mitted through the buttresses to the old foundation,
which from the reports given .of it must be unable
to withstand such a force; while the strains -on the
old shaft will be brought to new points by the changes
of position, and lead to its dismemberment.

In regard to the concrete foundation, we are told
that it is composed of one part cement, two parts sand,
three parts pebbles, four parts broken stone. My oc-
cupation since 1870 has been the manufacture of beton
and concrete, and since 1875 almost entirely in strength-
ening foundations, ete., and I have never thought it
safe to use so weak a material as the one described.
The only advantage that I can see in the propor-
tions is that the numerical order is an aid to the
memory of the mixers, and perhaps lessens the strain
on the mind of the engineer. It is difficult to under-
stand how such a mixture could be thoroughly com-
pacted; and when we find that the upper portion
was rammed inin gunny bags, we donot know how
all the vacuities could be filled, except by the settling
of the structure above it. Taking the load and the
wind pressure combined, we have a distributed
pressure on one side of the monument of nearly 200
pounds to the square inch; it will be in excess of that
in some portions at certain points.

How long such a structure can stand under the
pressure as described is simply a matter of supposi-
tion. Experience shows, as stated in one of the reports
on the Washington Monument by Government engi-
neers, that even on overloaded soil ‘protracted time
is necessary to produce sensible results.’

It has been demonstrated that a monument can be
raised to the height of 555 feet on such a soil as un-
derlies the Washington Monument, but that it can be
sustained there, is still to be proved.”

———— 4> —

Notice to New Subscribers.

Most subscribers to this paper and to the SCIENTIFIC
AMERICAN SUPPLEMENT prefer to commence at the
beginning of the year, Jan. 1, so that they may have
complete volumes for binding.

Those who desire it can have the back numbers of
either edition of the paper mailed to them, but unless
specially ordered, new subscriptions will be entered
hereafter from the time the order is received.

Bound volumes of the SCIENTIFIC AMERICAN and
SCIENTIFIC AMERICAN SUPPLEMENT for 1884 may be
had at this office, or obtained through news agents.

All the volumes of the SCIENTIFIC AMERICAN SUP-
PLEMENT from its commencement, bound or in paper
covers, may be had as above,
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AN IMPROVED SAW SWAGE.

The saw swage shown in the accompanying illustra-
tion consists in two eccentric swages pivoted in a
socket, and capable of receiving between them the
point of the saw tooth, the object being to spread the
points of the teeth when the swage is driven forward,

YOUNG'S SAW SWAGE.

without diminishing their length. The adjoining
faces of the eccentric swages are nearer the center
of rotation than the outer portion, so that when
the swages are caused to revolve by the insertion of
the tooth between them, the faces of the swages will
approach each other and operate laterally upon the
opposite edges of the tooth. In our engraving, Fig. 1
shows a side elevation, partly in section, of the swages
pivoted in their socket; Fig. 2 representing the exterior
of the implement, and Fig. 8 an end or top elevation.
In Fig. 1 can be seen the adjusting screws and spiral
spring resting in a cavity in the shank, which hold the
swages in position. The shank and the swages are
made of steel, hardened and properly tempered, and
with sufficient strength and rigidity to stand thelateral
pressure created by driving the implement upon the
tooth, whereby the tooth is elongated rather than up-
set, as in the usual manner of swaging.

This invention has been patented by L. B. Young,
and further information can be had by addressing
Messrs. Young & Lewis, of Villa Ridge, I11.

IMPROVED SCROLL SAW.
Amateur scroll sawing, for the making of a great
variety of househgld ornaments and useful articles,

THE HOUSE SCROLL SAW.

has steadily grown in popularity for a few years past.
One can so readily become proficient in the operation
of the machines devised for this purpose that their
use has come to be a favorite diversion among the
young people in many families throughout the coun-
try. Among the latest improved devices of this kind
is the House patent scroll saw, shownin the accompa-
nying illustration. It has been a popular style of saw
for years, being light enough for a lady to lift around,
making but little noise while running, and being very
durable, although sold at a low price; but it has lately
been materially improved by the addition of three
inches to the swing, making nearly sixteen inches in
the clear, and a positive blower, which keeps the work
entirely free from dust.

In our engraving, Fig. 1 shows the cam which springs
the arm for tension; Fig. 2'is a rubber ball with tube at-
tached, each downward stroke of the saw arm forcing
air through the tube; Fig. 3 is the pitman rod, to
which the lower end of the saw blade is clamped. The
moving arm of the saw is made of malleable iron,
and is attached at the center of the bow to an iron
frame. The surface of the saw table, on which the
wood rests, is on a level with the screw attaching the

‘|and that of a space to a space is a space.
| that shows the relation of a shape to a shape is called
' |a poiograph. Toform a poiograph, the content of each

movable arm at its center to the iron frame, so the
overcut is so slight that it is overcome by the pressure
of the wood against the saw blade. The saw blade
has always the same strain at any position of the stroke,
so that few saws are broken, and the treadle bar is
hung on A-shaped bearings, like those of a letter scale,
causing the machine to run very easily. The machine
is light, and of great power, being made entirely of
iron and steel except the pitmans and wood tables, the
latter being of black walnut, filled and finished.

The House scroll saw is manufactured by Mr. A. H.
Pomeroy, of 216 to 220 Asylum Street, Hartford, Conn.

L an oo o

The Poiograph.

Mr. C. H. Hinton lately read a paper before the Phy-
sical Society on ‘‘ The Poiograph.” As the result of a
process of metaphysical reasoning, Mr. Hinton has
come to the conclusion that relations holding about
number should be extended to space. Starting from
the premises that the relation of a number to a num-
ber is a number, e. g., the relation of 6 to 2 is 3, the

. | author proceeds to carry these principles into the con-

siderations of space, and concludes that when properly
understood the relation of a shape to a shape is a shape,
The shape

shapelis neglected, and the shape is represented by a
point, each point being by its co-ordinates representa-
tive of the properties of the shape considered. The re-
sultant shape is a poiograph.

A SECTIONAL TILE FENCE POST.

The post illustrated by the accompanying drawing
is especially adapted for barbed wire fences. It is
constructed of common drain tile, in sections varying
in length according to the desired distance between
the wires, each section having a noteh or groove
across the upper end to hold the wire.
the posts are provided with bottom and cap pieces,
and through the whole passes a light iron rod, having
a head at the bottom of the post and a burr at the top,
Between each section is placed a thin iron washer of
the same diameter as the post, with a hole in the cen-
ter fitting the rod that passes through it. The con-
struction will be readily understood by reference to

the illustration, Fig. 1 showing the post in -position |

holding its wires, Fig. 2 the detail of joining the sec-
tions, and Fig.3 the interior of Fig. 1. The post is
set the same as the common wooden post, and tile
of an outside diameter of four inches is sufficient.
The fence wire is tightened and placed in the notches
between the several sections, the burr is turned down
on each post, holding the fence, wire, and posts all
firmly in place. ‘

Among the advantages claimed for thisstyle of fence
post are, first, great strength, the washers hetween
sections .conveying all lateral strain to the highly ten-
sioned connecting rod, making the joints remark-
ably rigid; second, durability, as a fence constructed
of wire and sectional postsof hard tile as above is fire-
proof and practically indestructible by the weather;
third, economy, as the posts can be so constructed
and sold cheaply, and whenever a section is accident-
ally broken, the post is easily repaired by insertion
of a new section. No new machinery is needed for the
construction of these posts, all machinery required in
their manufacture being already in daily use.

The patentee of this new fence post is Mr. E. R.
Anable, of Paw Paw, Mich., and John Hodges, of the
same place, as assignee of a one-half interest, to either
of whom letters relating to the patent may be ad-
dressed.

ANABLE'S TILE FENCE POST,
© 1885 SCIENTIFIC AMERICAN, INC
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The Steepest Railroad Grade.

There are several steep grades on railways in this
country. The Atchison, Topeka & Santa Fe has one
over the Raton Mountain, the steepest portion of which
is 285 feet to the mile. The Denver & Rio Grande
climbs at one place a grade of 220 feet per mile, but the
J., M. & L. takes the lead, which is found on what is
known as the Madison hill. Length of hill, 2 miles;
average grade, 211'86 feet per mile; grade at steepest
part (7,000 feet long), 307-30 feet per mile. On this hill
are used two engines. The passenger engine, light, ex-
clusive of the tender, weighs 89,600 pounds; eight
drivers. Freight engine, light, exclusive of tender,
weighs 112,300 pounds; ten drivers. All weight on
drivers. This hillhas been the source of much trouble
to the company. Vatiousexperiments to overcome the
grade have been tried, and abandoned. The third rail
with cog face, in which worked a cog driver, was
brought into requisition, which for a short time worked
quite satisfactorily, but of necessity was abandoned,
and followed by the present pattern of engine in use,
low, heavy, all weight on drivers, with as many drivers
as practicable.—Indianapolis Journal.

—_—  ——ttr—
IMPROVED LATH.

The illustration herewith represents an invention of
an improved web of lath, Fig. 1 showing its appli-
cation on a ceiling, Fig. 2 being a side view, and Fig.
3 showing the manner in which it is furnished ready for
use. Thenovelty consists principally in attaching lath
to a flexible backing, to facilitate thejapplication of lath
to the joists of a building, and to cause the plaster

MORRISON’S IMPROVED LATH.

to key closely to the lath. It is preferred that the
lath sticks be attached to the backing by means of
tar or other adhesive material; the backing also serves
as a good ‘‘ deafening ” for the wall.

This invention has been patented by Mr. James Mor-
rison, Jr., 122 West Seventeenth!Street, New York City.
—_———t - — ———

Turtle Oil.

Thurtle oil is suggested as a substitute for cod liver oil.
The oil is of a-yellowish color, and at the ordinary tem-
peratures in this country forms a thick, finely granular
fluid, in consistence something like olive oil partly con-
gealed. A gentle heat renders this oil clear and trans-
parent. It possesses little odor or taste, and does not
quickly turn rancid. Taken in warm milk it is not
so objectionable as cod liver oil. Mr. E. M. Holmes, in
the Pharmaceutical Journal, says:

‘“Mr. J. H. Brooksinforms me that the oil is obtained
from the fat of the reptile by boiling, and not from the
eggs. Concerning its use in medicine, Mr. Brooks adds,
‘I have for some twenty years employed turtle oil with
the most beneficial results in all cases where cod liver
oil was indicated, in persons in whom the nutritive pro-
cess was defective, in children of strumous disposition,
in the sequele of scarlet fever, in measles, and other
acute specific diseases. It has proved of the greatest
service in scrofulous affections of the eyes, nose, and
other parts; and has been most beneficial in chronie
bronchitis, gout,rheumatism, and syphilitic affections;
but I have found it more particularly useful in phthisis
pulmonalis, in all its stages. Turtle oil is borne well
by the stomach, causing neither nausea, eructations,
dyspepsia, nor diarrhea. It should be administered in
the same doses as cod liver oil, commencing with a
small dose three times a day, in any vehicle that the
patient may fancy. It is also largely used in the

| Mauritius and Reunion, where pulmonary diseases

prevail, and is much preferred to cod liver.oil.” ”

This animal oil, which keeps well, and is compara-
tively free from smell, should prove, with its colorand
non-drying properties, of great service in the manufac-
ture of pomades, ete.
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A REFRIGERATOR AND AIR PRESSURE APPARATUS,

The illustration herewith shows a refrigerator in
which two different currents of air are set up, as de-
sired, one for the purpose of cooling the inside of the
refrigerator, by passing over ice therein, and the other
for cooling the contents of the beer kegs, etc., placedin
the refrigerator. In our engraving the tank at the left
is for water, a pipe connecting with a water head; this

WM i i i
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HEINTZ'S AIR-PRESSURE REFRIGERATOR.

tank is filled under such pressure until the automatic
cock shown shuts off the supply, and then, by a waste
pipe, the water is let out untilthe tank is nearly emp-
tied, the air again filling the space. The air forced out
by the water rising in the tank passes through one or
other of the two pipes out of the top, one of these pipes
leading into a closed air chamber, and the other into
the refrigerator where the air chamber is situated.
From this air chamber pipes lead to the beer kegs in
the refrigerator, so the cooled air is supplied under
pressure to the beer in the kegs. The air delivered into
the refrigerator is passed over ice, salt, ammonia, etc.,
making a continuous current of cold air, not only
around the compressed air chamber, but all the other
contents of the refrigerator. The patent for this im-
provement issupplementary to one issued to the samein-
ventors about a year ago, this invention especially cov-
ering the placing of the air tank inside the refrigerator,
so the air in the tank may be lowered in temperature
before it is admitted to the beer kegs.

Those desiring further information in regard to this
refrigerator and air pressure apparatus should address
the patentees, Messrs. Christian and George M. Heintz,
of 263 Michican street, Buffalo, N. Y.

——t——
THE PNEUMATIC PULVERIZER.

The accompanying engraving represents a machine
which has been designated by its inventor as the
‘“ Pneumatic Pulverizer,” and the object of which is to
reduce the broken pieces of any solid body, such as
stone, ore, ete., to an impalpable powder.

The principle of the apparatus, which is essentially a
new one, is based upon the use of two jets of super-
heated steam, so adjusted as
to carry along continuously
the fragments to be pulveriz-
ed. These fragments moving
with great velocity, clash
against each other with enor-
mous force, become divided
by the shock, and very quick-
ly reach the desired degree of
tenuity.

The stone, ore, orother pro-
duct that is to be reduced to
powder must be previously
broken into pieces of about a
quarter inch in diameter, and
this is done by means of a
stamping and crushing mill
that is likewise of recent con-
struection.

The material thus reduced
is put into alarge hopper, E
(Fig. 2), which is bifurcated
at its base. The steam re-
quired for the work is gene-
rated in a largetubular boiler
capable of maintaining a
pressure of from 15 to 20 at-
mospheres. The steam is su-
perheated to about 600° C. by

_ |chimney provided with

jet of steam enters through pipes, G and H, that lead
to nozzles that are so adjusted as to mathematically
face each other, and which are three and a half inches
apart. In passing through these nozzles the current
carries along the particles with great velocity.

It is easy to imagine the violence of the shock
that the material experiences. when we reflect that the
pressure used for producing the two opposite currents
is from 15 to 20 atmospheres, according to the degree of
fineness to be obtained and the product to be pulver-
ized. The powder pro-
duced by this collision is
carried along and passes
through a conduit to the
collecting chamber, which
is itself heated by a worm,
so as to prevent any con-
densation of steam. A

wire cloth prevents the
powder in suspension from
escaping to the exterior,
and causes it to fall back,
while the current of air
finds an exit.

After the shock, nothing
but the dust is carried
along, and this traverses a
sieve before reaching the
collecting room. The par-
ticles that are less divided
drop to the bottom of
the apparatus and are car-
ried by a chain and buckets
up to the hoppers.

The entire plant consists
of the following apparatus:
1, a generator, with superheater; 2, two pulverizing
apparatus; 3, a stamping and crushing mill; 4, a steam
engine and boiler for actuating the stamping and
crushing mill; 5, an apparatus for feeding the hoppers;
and 6, a room for collecting the powder obtained.

The boilers are of 20 horse power for a double appa-
ratus, and weigh 11,000 pounds. As for the pulverizers,
the heaviest piece weighs 220 pounds, and all their
parts are made so as to be interchangeable.

This is an American invention, and is in extensive use
in the United States, especially at gold and silver
mines.—La Nature.

passing through a worm over

the fire place, between the
latter and the boiler. The

1—PNEUMATIC PULVERIZER.
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A DOUBLE AUTOMATIC CAR COUPLER.

The car coupler shown in the accompanying cuts
presents many admirable features which commend it
to the attention of those who have use for or are in-
terested in such appliances. It serves a double pur-

pose, being automatic with the pin and link commonly
in use, thereby saving the expense of new devices, and
also dispensing with the pin and link as they give out.
The connecting bar used with this coupler may be
made much stronger and more durable than the ordi-

VAN DORSTON’S DOUBLE AUTOMATIC CAR COUPLER.

nary link, and it can be used in the old style drawhead,
as it is formed with holes in the ends for the reception
of pins. The jaws moving in the drawhead are actu-
ated by the weight of self-adjusting leversthat operate
between the walls of the head on the under side. The
weighted levers can be raised, for uncoupling, from
either the top or sides of the car. When necessary to
use a link, the jaws may be thrown away from each
other, as shown in Fig. 4, to permit the entrance
of the link. Fig. 2 is a longitudinal section through
Fig. 1, in which parts are cut away to show the in-
side of the drawhead; Fig. 8 is a perspective view of
the jaws and levers by which they are operated; and
Fig. 4 is a face view having the jaws spread.

Further particulars regarding this coupler may be
obtained from the inventor, Mr. A. W. Van Dorston,
of Portland, Oregon.

-G
-0

Black Birch for Inside Finish.

Black birch for doors, wainscoting, and other inte-
rior work is being introduced to a considerable extent
in new buildings, and it is certainly one of the hand-
somest of the many variety of woods that are being in-
troduced into new houses, while the cost is much less.

Black birch is a close grained wood, and is as easy
to work as walnut, and is much cheaper than either
walnut or cherry. There is great difference in the
quality and color of birch, that growing upon high and
dry land being hard and susceptible of good polish,
while the growth on swampy land is soft, and there-
fore not well suited for the purposes the upland pro-
duct so admirably fills. The writer in constructing a
new house last year had birch folding doors introduced
against the protest of his architect, who had never
heard of birch wood being used
for that or any analogous pur-
pose. The result is most satis-
factory to all parties, and to
none of us more than the
architect, who preferred the
use of walnut or cherry. Possi-
bly the builder took especial
care in the selection of hisma-
terial, so as to convince the
architect of his error and his
(the builder’s) superior know-
ledge; but, however that may
be, the black birch doors,
which in texture resemble sa-
tin wood, and in color dark
cherry, are the admiration of
every one who has seen them.

Birch growsin our northern
latitude, and the trees attain
considerable height and size in
localities, and there is a spe-
cies of bird’s eye birch which
is well calculated for furni-
ture. It resembles bird’s eye
maple, and when polished it
possesses that sheen which
renders satin wood so pleasing
to the eye. We predict for
blackbirch animportant place
among the fancy woods for
house finishing and furniture.




164

Scientific dmerican,

[MARCH 14, 1885.

A NOVEL ARRANGEMENT OF COG WHEELS,

(Continued from first page.)
the pointer stops, and then moves in the direction it
first assumed as the handle approaches the lowest posi-
tion. In the model before us the pointer makes about
3¢ revolutions while the crank ismovingdownward be-
tween the two contact points, and makes about one
revolution when the erank is moving upward between
the points. It will be understood that the rate of mo-
tion of the pointer increases from nothing each way
from each contact point, the twomaximum rates being
attained as the handle passes the vertical line above
and below the center.

Those of our readers who areinterested in these sub-
jects will find it a fascinating but ;by no means easy
task to ascertain the speed of the pointer
when passing a certain location, having, of
course, assumed sizes for the wheels and a
certain rate for the erank. Or perhaps it
would be more satisfactory to calculate the
two curves which would represent the diree-
tion and velocity of the pointer. Those who
are attracted because the device accom-
plishes a novel mechanical movement will
find their best skill taxed to construct such
a train of wheels.

P e ——
Slate-Tar Roof,

Some years since we had occasion to ex-
amine a very curious roof in Burlington, Ver-
mont, designed and put on by Mr. C. C. Post,
of that place. It combined most if not all of
the essentials of a good roof, and as it was
not a patented design, and was free to all
who wished to use it, we took some pains to
investigate its construction and ascertain
its durability. The pitch was as flat as is
usually seen. The material was slate laid
in a compound of coal tar and slate dust or
coal tar and Portland cement. The roof was
first covered with matched boards in the
usual way. The tar was then prepared by
adding Portland cement to the tar till it
became thick enough when cold to stick to
the slate, and at the same time not stiff

piled up in such a manner as to cause horizontal pres-
sure, like that of a liquid. It is also necessary to take
into consideration the foundations on which the pillars
rest, for if these yield unequally, one pillar may sustain
much more than its proper share of load.—B. B. Stoney,
tn the Architect (London).

—-

A SUCTION FITTING FOR STEAM HEATING APPARATUS,
The illustration herewith shows a recently patented
device to apply to steam heating apparatus, either in
connection with a steam trap or otherwise, by which
the circulation is increased, and the heat obtained is
augmented in a corresponding ratio. A represents the
feed or suction pipe which works the fitting and creates
a vacuum; a is the steam pipe from coil getting steam

The California Whale Fishery,

Few people are aware of the extent of the whale fish-
ery on this coast. There are many little coves along
the coast of California where the hardy and daring
whale catchers live in an unobtrusive manner, with no
particular expense except cheap, strong clothing and
plain and wholesome food. They have no operas to
attend, few or no taxes to pay, no fences to build, or
streets to grade, or lands to plow. Their home is on
the sea, with brief stays on the shore, where their duties
consist in changing blubber to oil, which they put in
barrels till they obtain enough for a shipment, when
they lash the barrels together in the form of a raft,
signal an empty lumber schooner, and float the raft
of barrels of oil to the schooner, where they are hoisted
on board and taken to San Francisco, where
they are turned into gold.

Already during the present season nine
whales have been caught off the Los Angeles
coast and taken into Portuguese Bend, a
quiet cove about eight miles west of San
Pedro, where about thirty men are con-
stantly employed in harpooning these mon-
ster beasts of the ocean, or in towing them
ashore, cutting up the carcass, rendering the
blubber into oil, and putting the same into
barrels, extracting the whalebone, and send-
ing the refuse of the animal out to sea to
avoid pestilence on land. ,

Probably not a thousand persons in this

[ ]

section of the State have any idea of the
magnitude of the business of whale fishing
on this coast, so quietly is it carried on, with
no public announcement and no quarrel
with the railroad company about the price
of freight. The company at Portuguese
Bend have six large whale boats, besides
yawls and the usual rowboats needed on
such occasions. One of the nine whales re-
cently taken out of a school of whales pass-
ing by Portuguese Bend going south was
what is called a ‘“‘cow whale,” and yielded
ninety ‘barrels of oil. The whales going
south yielded about four hundred and fifty

J
r

barrels of oil, and the same school in their

1

enough to chip or crack. Where slate dust
can be obtained, this is quite as good. The
mixture is madeso stiff that it willnot flowin
the hottest weather, and at the same time will not
crack in cold weather. Lime would be a valuable in-
gredient, as it would neutralize the acid of the tar. If
more convenient, a ready prepared roofing tar, like
that of the Warren Chemical Company, may be used.
When the tar isready, a strip of roof is covered, and a
line of slates bedded in it very much as tiling would
be laid, but having from 34 to 2{ of an inch between
their edges. In this way each slate has its full sur-
face exposed to the weather. When the whole roof
has been laid, all the seams or joints are paved with
thetar. The slates are laid so as to break joints like
bricks in a wall, the horizontal lines, or those running
across the slope of the roof, being continuous. In this
method of construction the slate forms the wearing
and weather surface, protecting the tar bedding, while
the thickness of the tar at the joints and the small
quantity exposed to the weather make it apparently as
durable as could be wished. The roof of which men-
tion has been made has been on for several years, and
is as sound and perfect as when first laid. It has dur-
ing this time needed no repairs, and bids fair to last
for many years longer as sound as when first laid. Ap-
parently, there is no reason why such roofs, should not
last as long as plain slate. They bear walking over
without damage, and if from any cause a slate is
broken or cracked, it can be easily repaired. Crack-
ing of the slate does not always cause a leakage. This
style of roof will probably not take the place of all
other kinds of roofing material, but it will no doubt
be a very valuable addition to the different methods of
roof covering, sinceit gives aflat roof with the generally
desirable characteristics of slate.—Nat. Car-Builder.
_— et r—
Safe Loads on Iron Columns,

Navier gives one-fifth of the breaking weight as the
safe load in practice. Francis, an American engineer,
also gives one-fifth, while Morin adopts one-sixth. My
present opinion is that castiron pillars supporting loads
free from vibration, such as water tanks, will safely
carry one-fifth of their breaking weight. In factories
or stores, where moderate vibrations occur, the working
load should not exceed one-sixth; and if the pillar be
liable to transverse strains, or severe shocks like those
on the ground floors of warehouses, where loaded
wagons or heavy bales are apt to strike against them,
the load should not exceed one-tenth of the breaking
weight, or even less in some cases, where the strength
of the pillar depends rather on the transverse strain to
which it is liable than the weight it has to support.
For instance, the effect of wind on a light open shed
supported by pillars may produce a transverse strain
which will be very severe in proportion to the weight
of the roof. The same thing may occur if heavy rolling
goods, such as provision kegs or loaves of sugar, are

Fig,

2—A NOVEL ARRANGEMENT OF COG WHEELS,

nearest the boilers, supplying the steam to work the
fitting, and should always connect direct with the
strongest coil or radiator, to have as dry steam as pos-
sible, which coil should also be the one most constantly
in use. B and C may be said to represent one floor of
a building, or the waste pipes leading from it, all of
which should be collected to come into the fitting at
one point, D and E being pipes from other floors, all
coils being so connected as to have a fall into the
fitting.

This fitting obviates the snapping and eracking noises
so often heard in steam pipes, and when used with a
trap it operates by sucking all the water of condensa-
tion out of the pipes and forcing it into the trap ; it is
also of great benefit where the condensation water is
returned to the boiler, a check valve being used
between the fitting and the boiler. Where a building
is already piped to return the water of condensation to
the boiler, the returns must be connected to come into
the suction fitting, and the strongest coil used to work
the fitting by creating a vacuum and forcing the circula-

MeDANIEL'S PATENT SUCTION FITTING.

tion. The fitting may be set either vertical or hori-
tal, but should have as few turns as possible between
it and the steam trap.

In many cases where the present steam apparatus is
insufficient, the use of this fitting will supply the de-
sired increase and give more heat. This has been
found true in a marked degree where the fitting has
been employed in drying houses where a high and sus-
tained degree of heat is one of the necessities of the
business, and woolen manufacturers who have used it
speak in high terms of its efficiency. It is not expen-
sive, cannot easily get out of order, and is highly
recommended as a standard fitting attachment in all
steam heating work. It is manufactured by Messrs.
Watson & McDaniel, No. 248 North Eighth Street,
Philadelphia, Pa.

: _ —r—

A PASTE formed of whiting and benzine will cleanse
marble from grease, and one made of whitingand chlo-
ride of soda, spread and left to dry, in the sun if possi-
ble, on the marble, will remove stains.
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i from above Ephesus.

northern trip may yield as much more.

At San Diego six whales have-bean taken
that ylelded 800 barrels of oil, and the

whalers expect to capture a la#¥e number from the
school or troop of whales now moving north. There
are about eight other stations on the coast of Califor-
nia where these quiet huntersof the sea are engaged
in their arduous but profitable duties. All the sta-
tions appear to be doing well this year, but the sta-
tions south of Point Conception appear to have
smoother water and better fortune than those farther
north.—ZLos Angeles Herald.

il 0—
-0

Ancient Use of Vermilion,

Native cinnabar, or vermilion, a sulphuret of mer-
cury, was first prepared by Kallias, the Athenian, five
hundred years before the Christian era. There was a
minium or cinnabar wrought in Spain from stone mixed
with silver sand; also in Colchis, where they disengaged
it from the fronts of the high cliffs by shooting arrows
atthem. Pliny and Vitruvius call it minium, and Dios-
corides observes that it was falsely thought by some to
be the same as minium. Vermilion is the color with
which the statues of the gods were painted. It was
abundant in Caramania, also in Ethiopia, and washeld
in honor among the Romans. Their heroes rode in
triumph with their bodies painted with vermilion, and
the faces of the statues of Jupiter were colored with
this pigment on festaldays. Themonochrome pictures
of the ancients were wrought with it. There was also
an artificial kind of cinnabar, a shining scarlet sand,
Vitruvius and Pliny say that
vermilion was injured by the light of the sun and
moon. To prevent thisresult, the color was varnished
by a mixture of wax and oil. Sir Humphry Davy found

"| vermilion in the Baths of Titus.— Welliam Linton.

Habits of the Abyssinians,

Mr. F. Villiers, the well known artist of the London
Iustrated News, accompanied the English Commis-
sioners to Abyssinia, and he gives an interesting ac-
count of the customs of the people. He states that
they are great consumers of milk, but never use it in a
fresh condition. They donot artificially sourit, but the
vessels in which it is placed are never cleaned, and thus
immediately when the fresh milk is poured into these,
fermentation commences. Meat, of which the Abyssin-~
ians are great consumers, they eat raw, and when guests
are invited to sit down ata feast a bullock is slaughtered
in an adjoining apartment as they wait, and strips are
cut off while the flesh is still hot—sometimes, indeed,
before the animal is absolutely dead. In eating, the
native puts one end of a strip of meat into his mouth,
holding the other in his left hand, and with his sword
or dagger cuts off piece by piece close to his nose, cut-
ting from left to right.
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Sorrespondence.

Pumping up Water Forty Feet.
To the Editor of the Scientific American :

Referring to query No. 76, January 31, the following
experiment may interest some of your readers. While
exhibiting a rotary pump at a county fair, we raised
water by suction forty feet high quite successfully,
using the following arrangement at the foot of the
suction pipe: We placed an ordinary globe valve to
close the pipe tight,and a ¥4 in. air cock tapped into
the pipe just above the valve; before starting the pump
we primed it, so that the piping was completely filled
with water. As soon as the pump started, the vacuum
gauge marked 27 in.; we then opened both the air cock
and the globe valve very slowly, until the gauge went
down to 24 in., when the pump began and continued to
discharge a stream of air and water. We then by the
use of a 3-way cock turned this stream into a large air
chamber provided with an air cock at the top and a
fire hose at the bottom. This separated the water and
air, and delivered a steady stream under a pressure of
about 30 lb. per sq. in. We could not get any higher
pressure, as we were obliged to keep the air cock on
the air chamber open in order to take care of the air
taken in at the suction pipe.

The theory we worked upon was that a column of
air and water can be raised as much higher than a col-
umn of water as the first is lighter than the last, limit-
ed, however, by the fact that only a small quantity of
air can be mixed with the water before it will begin to
separate in the suction pipe,

Respectfully,

Watertown, N. Y., 30th Jan., 1885.

[The above is correct, but requires a quick movement
of the pump to make it sucecessful. When the pump is
stopped, the water cannot be started again withoutthe
repetition of the priming and special manipulation. It
might be a serviceable device for special cases.—ED.]

—— et A
A New Use for Safe Deposit Vaults,

A H. L.

One of our well known New York seed firms has
now on deposit in the Mercantile Safe Deposit Com-
pany’s vaults four hundred pounds of Henderson’s
snowball caulifiower seed, which at the selling price of
one hundfed dollars per pound shows the value of
this seed to be forty thousand dollars. Not only is
this plan of depositing in vaults found to be cheaper
than insurance, but what is of more importanceis that
if the seed should be destroyed by fire this quantity
necessary for their trade could not be replaced at any
price in time for the spring sales. When it is con-
sidered that four hundred pounds of cauliflower seed
will under favorable conditions produce nearly thirteen
million plants, which when headed for market and
sold at even 8 cents per head will produce the sum of
three-quarters of a million dollars, the value this vege-
table has attained in this country, where twenty-five
years ago it was almost unknown, becomes readily ap-
parent.—The American Garden.

To verify the above statement, which seemed to us
rather extraordinary, we wrote to Mr. Henderson, the
well known seedsman of this city, to inquire if the
account was correct. He replies as follows:

To the Editor of the Scientific American :
In reply to your inquiry respecting the employment
of safe deposit vaults for storing seeds, I would say

that by accident we got possession of a small quantity |

of the caulifiower seed that had been grown in a;l‘gﬁ
of the way place in Europe some ten years ago; apd in
a test in our trial grounds with our othotiy(fnds of
cauliflower we found this so much superior”in every
respect that we determined to have it grown in quan-
tity, and did so, and have so far been able to keep the
secret of its source from the rest of the trade—a very
important matter in our business. What we state
about it is strictly fact; that we have over 400 pounds
of it in the company’s vaults, the retail price of which
is $100 per pound. This is the first season that we
have placed it in the vaults, as in making our list of
goods for insurance we found that it would be more
profitable to us to pay for the space in the vaults than
to pay insurance on it in our regular warehouses. Be-
sides, it would have been difficult to make any insur-
ance company believe that we had so much value in so
little bulk. Moreover, we find that the uniform tem-
perature of the deposit vaults is the best in which
seeds can be kept, and it is probable that we will fur-
ther use them for many of our valuable seeds.
PETER HENDERSON.
February 24, 1885.

Loss of Wealth by Fire.

In this country the losses by the burning of buildings
and their contained property are about one hundred
millions of dollars per annum, and the losses of lumber
by the burning of forests are estimated at three hundred
millions yearly; in all, four hundred millions of dollars.
Could these enormous losses be stopped, the country

would soon grow very rich.

Sidmney Gilchrist Thomas,

On the 1st of February, at Paris, after prolonged ill-
ness, Sidney Gilchrist Thomas died, aged 34. This an-
nouncement will send a pang of sorrow through the
iron and steel world. It is no exaggeration, remarks
Engineering, to say that the most promising light of
the steel world has now gonefromamongus. Toknow
him was to admire him. The rapidity with which the
invention, so associated with the name of Sidney
Thomas, has been brought to its present importance
is very remarkable, but that he considered his labors,
in his peculiar sphere, unfinished is to be taken for
granted, and up to within a few days of his death he
was pursuing his work with all the strength of mind
and body which, after a prolonged illness, he could
command. So inseparable waslabortohim that, being
too ill to dictate, he wrote himself, and his correspond-
ence, occasioned by the numerous patents he had
taken out, the success which he lived to see realized in
so many of them, and the experiments based on his
ideas which he organized, occasioned a mass of corre-
spondence at once very voluminous and very difficult.
The outline of the history of the basic process is soon
told.

Starting the idea with his ecousin, Mr. Gilchrist, the
experiments at Blaenavon were rapidly brought to a
success. The first paper by Messrs. Thomas and Gil-
christ was offered for reading at the Paris meeting of
the Iron and Steel Institute, 1878. It was placed near
the top of the list, but at the last moment wasremoved,
and before the news of the change could reach usa part
of it appeared in Engineering. Thisattracted somuch
attention that the paper was read at the next meeting.
Trials were made at Dowlais, at Eston, at Thy-le-
Chateau, and at Hoerde; success was then insured, and
the rapid adoption of the process throughout the Con-
tinent followed.

In April, 1882, a second joint paper was read at the
Society of Arts, and obtained the society’s medal. In
the autumn of the same year, at Vienna, Mr. Thomas
was presented with a most chastely designed casket,
made entirely of basic steel. This graceful acknow-
ledgment of his work was presented by Herr Baumler,
on behalf of the Prager Eisenindustrie Gesellschaft.
His labors meanwhile were largely directed to the
erection of the Northeastern Steel Works, Middles-
brough; these were started in June, 1883, and since then
they have led the van of the basic process in England.
In September of the same year, Mr. Thomas was pre-
sented by the Council of the Iron and Steel Institute
with the Bessemer gold medal; and the letter he wrote
to the president on that occasion, almost attributing
the success of his inventions to others, is eminently
characteristic of him. With excellent taste, under the
circumstances of his absence, the presentation was per-
sonally made by Sir Henry Bessemer.

Since that time all endeavors to ward off the lung
disease which had struck him down had failed, and
sea journeys to milder climates, and residence in Algiers,
were in vain. He returned to Paris in the summer of
last year, where he obtained the highest medical ad-
vice; but death overtook him. During the last fort-
night he was gradually sinking. His request to his
relatives was that they should not be asked to take
another winter journey on his account, and to lay him
where he died.

RPN
40— )P

P Some Facts about Dynamite

Nothing is more common than to hear people ex-
p@gﬂlsurprise, in view of the recent dastardly out-
rages in England, that the manufacture and sale of
dynamite by irresponsible parties is not strictly pro-
hibited by law. This, however, has been done, and so
far as the law can be executed, there is no danger. The
trouble liésin the ease with which the explosive can be
made. '

The base of all the higher explosives is nitro-glycerine,
which is formed by the action of concentrated nitric
acid, in the presence of strong sulphuric acid, upon
glycerine at a low temperature; great care has to be
taken in regulating the temperature during the opera-
tion, but upon a small scale the nitro-glycerine may be
readily prepared by dropping the glycerine into the
mixed acids, the mixture being kept artificially cooled.
Of course glycerine, as also nitric and sulphuric acids,
are so widely used medicinally and for industrial pur-
poses as to make their purchase an easy matter, where
nitro-glycerine itself would not be sold. But with the
nitro-glycerine which can be produced therewith, can
easily be made dynamite of any degree of strength, by
just mixing with infusorial earth, sawdust, charcoal, or
even with sugar, or any one of many similar substances
—these latter just serving tosoak up and hold the nitro-
glycerine. The strongest dynamite is that in which in-
fusorial earth is used, that will soak up three parts by
weight of nitro-glycerine to one of its own.

For commercial purposes dynamite is packed in car-
tridges of varioussizes, from onetotwo inchesin diame-
ter, and about eight inches long. It is commonly sup-
posed that dynamite is easily exploded by concussion,
but under ordinary conditions this is not the case.
Neither is it exploded by fire. It is easily ignited, and
in burning gives a most intense heat; but it ecannot,
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usually, be made to explode in this way when uncon-
fined. The ordinary way in which it is exploded is by
means of fire and concussion at the same instant. For
this purpose a strong copper percussion cap containing
fulminate of mercury is used. Without the cap the
cartridge is not considered dangerous by those accus-
tomed to handling it, and the cap is not inserted
until just before the cartridge is to be used.

The best dynamite is about twelve times as powerful
as gunpowder, and is very effective for blasting purposes.
It freezes at about 45° and it is almost impossible to
explode in a frozen condition. It may be used under
water. The paper shell of the cartridge has a covering
of paraffine, which is not easily penetrated by water;
but even if the dynamite is wet its explosive properties
are not destroyed, though if it remain in the water any
length of time the glycerine is washed out, and the de-
structive value of the compound lost. There isamarked
difference in the explosion of gunpowder and dynamite;
the former, if placed on the floor of a building and ex-
ploded, might blow out the windows without seriously
injuring the structure; but dynamite exerts a powerful
force downward, and for this reason is used by the so-
called ¢ dynamiters,” as they can hastily place it any-
where in a building, without confining it, as would be
necessary with gunpowder.

————— et O
The Texas Salt Lake, La Sal del Rey,

This remarkable salt lake, which has attained a wide-
spread celebrity, is situated in the county of Hidalgo,
Texas, about forty miles north from Edinburgh, the
county seat, which fronts the old Mexican town of Rey-
nosa, on the opposite side of the Rio Grande del Norte,
and about seventy miles northwest fromn Brownsville.
Its geographical position, as shown on the maps, is
about 26° 32’ north latitude, and 98° 4 west longitude.
It lies in the broad prairie that stretches from the Rio
Grande on the south to the Nueces on the north and
the Gulf of Mexico on the east, but is immediately sur-
rounded by a wide fringe of dense thickets, composed
of guisache, ebony, mesquite, and other different varie-
ties of trees indigenous to thecountry. It is-embraced
within the limits of a tract of seventy-one leagues of
land, orignally known as ‘La Noria de San Salvador
del Tule,” claimed to have been granted by the govern-
ment of Spain, about the year 1798, to one Juan Jose
Balli.

Itis in form an ellipse, about one mile in length and
five miles in its circumference. Its depth nowhere
exceeds three or four feet, and its bed consists of pure
rock crystal salt. The water is a brine of unusual
strength, which erystallizes with such rapidity that no
matter how large a quantity of salt isremoved from
the bed of the lake one day, its place will be found filled
with salt of a similar quality the next. This indicates
that the supply of salt is practically inexhaustible,
while in purity it ranks with the best rock salt-produc-
tions of this continent or of Europe, being composed of
990897 parts chloride of sodium, or pure salt.

An analysis of it, made in 1860 by Dr. Riddle, then
Assayer at the Mint in New Orleans, gave the follow-
ing result:

Matter insoluble........cceiiiiiiiieiiiiieniiiienienniennnes 05103
Sulph. Magnesia..couvriieiiiiiiriiiiiiriieitiietniteniienns trace
Chloride 80QiUm. .....evveneiiieeiiieeieennencens seiennn 990897

All salt is more or less mixed with impurities, the
only known exception being the product of the Wie-
liczka mine, in Poland, which is one hundred parts pure
chloride of sodium, or salt. The best salt is pure rock
salt, in which class that of Wieliczka stands at the
head; but in general commerce it is practically un-
known, in consequence of its remote inland location.
It has, nevertheless, for centuries been the source of a
princely revenue to its proprietors, and often con-

"stituted the dower of royal brides.

In this country there are only three sources for the
supply of rock salt, viz., Holston, Va., the Petite
Anse, La., and La Sal del Rey, Tex.

La Sal del Rey and its surroundings have never been
geologically examined or explored. The indications
are that the powerful brine, which crystallizes into
rock salt in its bed, is merely an exudation from an ad-
jacent mine of rock salt, equal, perhaps, in purity to
that of Wielicaka, the slight percentage of impurities
it contains being probably acquired by the brine while
percolating through adjoining strata.

—_— e —

IT was discovered upon examination not long ago,
that a chimney 80 feet high at a machine shop at Hol-
yoke, Mass., was about 42 inches out of perpendicular.
The method employed in righting was quite simple. A
harness was located under the cornice, and two others
below the first. Two lever jackscrews were placed un-
der the girders of oneof the harness on one side, and six
jackscrews similarly on the other side. The earth was
then carefully loosenéd about the chimney on the op-
posite side from that of its inclination, and water poured
in, after which the jackscrews were turned gradually,
and the earth again loosened and dampened with the
hose. After this process had been several times repeat-
ed the earth was puddled, and the whole stands now
properly righted.
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EXPLOSION OF A LARD BOILER.

A somewhat curious accident occurred on the 14th
of January, at Messrs. James Morrison & Co.’s pork
packing establishment, situated on the corner of Bank
and Riddle Streets, Cincinnati, Ohio.

There is at the rear of the main building a lard ren-

S NSNS SN

A LARD BOILER DURING, BEFORE, AND AFTER
EXPLOSION.

dering house in which are eight rendering tanks (see
Fig. 1). The night man noticed a flame of fire at tank
No. 3 (shown in shaded lines), and immediately had
an alarm turned in, but before the engines arrived
the fire had spread to such an extent as to completely
envelop the tank. As the tanks are subject "to steam
pressure, the pressure in this one was raised above
the usual point, causing it to explode with a loud
report, the domed top being projected through the
roof and floors, and falling about 100 yards away, on
some barrels of grease, crushing one of them in its
descent (see Fig. 4).

These tanks are 6 feet in diameter and 14 feet high,
and are made of about five-sixteenths inch iron, single
riveted; the heads are domed outward, and are stayed
by one long 1}4 inch bolt passing from head to head,

secured by nuts; they are supplied with steam from a

pipe passing along the line of tanks, having a regulat-
ing valve at each, and are each provided with a safety
valve set at about 40 pounds per square inch.

Under ordinary circumstances these tanks are strong
enough perhaps, but it is necessary to provide for all
contingencies, especially when we consider that the
men in immediate charge of such apparatus are not
first classmachinists, although they are fully competent
for their work of attending to this process; it may
therefore be worth while to consider how the construc-
tion of these tanks may be improved.

By reference to the cut, Fig. 2 and Fig. 3, and as
stated above, the heads are domed outward and stayed
as described by a bolt; the objection to this plan is
that the fluctuations of pressure cause a constant
buckling at the flange where the head joins the shell,
which the stay does not wholly prevent, and in time
the head will crack at the flange, or the shell will
crack near the point of junction.

Suppose the heads were domed inward and the

stay added, and perhaps radial stiffeners fastened on |

to heads; they would be so stiff that buckling could
not take place.

The necessity for some such plan as above can be seen,
when it is noticed that the heads are further weakened
by each having two large man lids in them.

Although the fire burnt the beams and floors only,
this tank had much fire round it; but suppose all or
any of the other tanks had exploded, how many lives
might have been sacrificed! As it was, only one man
was injured by a falling beam, and no one killed.

v A.R. P
—_— v —
EXPERIMENTS WITH THE SIPHON,

Professor G. M. Clayberg, teacher of physics in the
‘West Division High School, Chicago, sends us the fol-
lowing:

Some very instructive experiments may be performed
in the following manner:

Take a piece of ordinary glass tubingabout 5 mm.
in internal diameter and one meter long. Fifteen
centimeters from one end bend it to an angle of 100°,
and five centimeters farther to an angle of 90°. Draw
out the other end to a point, and grind off the point so
as to leave a hole -about one millimeter in diameter.
Twelve centimeters from this end bend it twice at
right angles in the same plane as the bend at the 6ther
end. Grind off the large end obliquely. When fin-
ished, the siphon will be as in the illustration.

Place the large end in a vessel of water in which a
little aniline red has been dissolved, and support the
apparatus high enough so that the whole siphon can
be seen by all the class. Start the water, and of course
it will run. Lift the siphon so that the opening of
the large end is partly out.of the liquid, and you will
have the beautiful appearance of a succession of spaces
filled alternately with the colored liquid and with air.
The length of these spaces can easily be regulated by
raising or lowering the siphon a very little. Again
lift the siphon entirely out of the liquid until fifteen
or twenty centimeters of air have entered, and then
lower it into the liquid again. The long bubble of
air will pass slowly down the long vertical part of the
tube and then up the short and pointed arm until it
reaches the small opening, when it will rush out with
great velocity. The rapid escape of the air gives the

! liquid behind it great velocity, and when it reaches the

small opening at the end of the tube it is suddenly
checked, producing considerable pressure—pressure
enough to throw a few drops of the liquid ten or fif-
teen feet high, easily seen when the drops strike the
ceiling of the class room.

EXPERIMENTS WITH THE SIPHON,

This sudden arrest of the velocity of the flowing
liquid illustrates the principle of action of the hydrau-
lic ram.

[ —
P

FOUR-COUPLED BOGIE ENGINE, MIDLAND RAILWAY.

We illustrate one of several new engines of. a very
powerful character; put to wo¥ within a ‘Tew months
on the Midland Railway, England. They have been
designed by Mr. Samuel Johnson, locomotive superin-
tendent of the Midland Railway, and were built under
his supervision at the Derby works of the company.
The cylinders are 19 inches in diameter, and the valves
are placed on top, there being no room between them,
and are worked by Joy’s valve gear, which is now be-
ing very largely employed for locomotives.

These engines are employed in working the express
traffic between London and Nottingham, the fastest
traffic in the world, the average speed being, says the
Engineer, 53'5 miles an hour, with loads of nine to ten
coaches. The consumption is only 27 pounds to 29
pounds per - mile, of common Derbyshire coal. The
heaviest gradients are 1 in 119 for 314 miles, and about
5 miles of other gradients of 1 in 162 to 1in 177. These
engines also work the Leeds and Derby mail with six-
teen to eighteen coaches; speed, 45 miles an hour, with

© 1885 SCIENTIFIC AMERICAN, INC
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a bank of 54 miles of 1 in 100 on the line between
Sheffield and Dronfield.
The principal dimensions are as follows:

PARTICULARS OF BOGIE EXPRESS PASSENGER ENGINE,

JOY’S MOTION.

Cylinders— ft. in. ft. in.
Diameter of cylinders...... 1 7 |Distance between centers
Stroke.... ....ccececes 202 of bearings............ 8 7
Length of ports...... 1 1% 3 Tires— X
Width of steam ports 0 15¢ | Thickness of all tires on
Width of exhaust ports.... 0 4 tread.........cooeee o 0 2
Distance apart of cylinders Width of all tires.......... 0 5%

center to center....... 2 0 Frames—

Lap of slide valve......... 0 134 | Distance apart at leading
Lead of slide valve........ 0 & end....ooeienniiinns 3 1134
Ditto at trailing end....... 4 134

Motion— Thickness of frames (iron). 0 1
Diam. of piston rod (steel). 0 234 Boiler—

Length of slide blocks..... 0 10 | Center of boiler fromrail.. 7 4
Length of connecting rod Length of barrel........... 10 6
between centers........ 6 234 | Djameter of ring next to

Wheels and Axles— firebox ceeevieenninnnn. 4 3
Diameter of driving wheel Thickness of plates (iron).. 0 1§

ontread............... 7 0 |{Thickness of smoke-box
Diameter of trailing wheel tube plate...ce...ee.. .0 H

ontread .............. 7 0 |[Lap of plates..... e 0 2%
Diameter of bogie wheels Pitch of rivets 0 1%

ontread............... 3 6 | Diameter of rivets 0o 12
Distance from center of Thickness of butt strips,

bogie to driving....... 10 0 outside ..... ....... 0 ¥

Heating Surface— 8q. ft. ' Tender Empty— tons. cwt. qr.
Tubes ......ccvvnvvnun. 1011°459 Leading..... ..ouon.... 6 10 0
FireboxX............. oo 110163 Middlé. eeeeeennens .. 6 6 2

TOtal vovvnnneenennnn 1121‘622— Trailing .......coeeveee 6 0 2
Area of grate 17% S

Engine Empty— t Total............... B8 17 0

tons. cwt. qr.
Bogie ..neennnne e 1314 2 Tender in Working
Driving .

e Leading
Trailing Middle

Total Trailing...........c.... 12 0 0

FEnginein Working SR

Total ..u.vuenennnn. 3B 3 0
Bogie ...co0niiinnennan 1 b
Driving . .
Trailing Adhesion........ceovuenn... 12,544
Tractive power at 100 1b.
Total IMean Pressure.......... 11,178

—_—eter—
THE EGYPTIAN CAMEL SERVICE,

Those who have an idea that the desert regions of
Upper Egypt and the Soudan are simply a dead level,
a sort of ocean of sand, have greatly mistaken the act-
ual physical configuration of the country. The artist
in the accompanying illustration, for which we are in-
debted to the London Graphic, has sought to give us a
view of the desert as it really is, the rocks and hills al-
ternating with sandy plains to make a country rugged

dreary wastes. The English soldiers have now become
familiar with the characteristics of their uncouth steeds,
but it is said that the closer acquaintance has not in-
creased their estimation of his character, and he is de-
clared to be a sulky and troublesome beast, whose use
is a most disagreeable necessity.

—_—  —ttr—

Rhigolene.—A Local Angesthetic.

The use of cocaine as a local anwsthetic has directed
attention to the value. of petroleum naphtha for simi-
lar purposes. The name rhigolene was given by Dr.
H. J. Bigelow, of Boston, to a light inflammable liquid
obtained by the repeated distillation of petroleum. It
is probable that it isnot a definite chemical compound,
but it is said to be one of the most volatile bodies in
existence. By using it in the form of a spray with a
common atomizer, it produces a degree of cold sufficient
to freeze any tissue with which it may come in contact.
Dr. W. Chapman Jarvis, of New York, finds that its
action is more decided than that of cocaine, although
of shorter duration. Skin and mucous membranes
may be divided deeply and freely without fear of pain
or haemorrhage. Its effects pass off quickly, so that the
operator has to act with promptness. It is a good plan
to employ it in conjunction with cocaine. When not
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THE DESERT.—FROM A PICTURE BY C. RUD. HUBER.

of aspect, where the absence of water precludes all
vegetation, and the naked, glaring surface seemns to
almost equally forbid animal life. And this is the
character of the country for hundreds of miles along
both banks of the Nile, up to the great central African
plateau. Long before the [First Cataract is reached,
at Assouan, five hundred miles above Cairo, these
sterile wastes approach quite up to the river banks,
and all travel over them is fraught with great labor
and hardship.

The difficulty of sending soldiers through such a re-
gion was the most serious matter which presented it-
self to the British Government in organizing its expe-
dition for the relief of Khartoum, and the idea of util-
izing the service of camels therefor was promptly
adopted by General Lord Wolseley. In the SCIENTIFIC
AMERICAN of December 20 we gave an illustration and
description of the equipment of this unique cavalry
service, without whose aid it would hardly have been
possible for the divisions of Gen. Earle and Gen. Stew-
art to have made their forced marches from Korti across
the desert, the former toward Berber and the latter to
the Nile near Shendy. In these marches and the sub-
sequent retreat even the endurance of the camel has
been severely tried, as it is quite a different thing to take
a modern army over the Nubian or the Libyan desert
from what it is for an Arab caravan to traverse these
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in use, it should be kept on ice or in a cool room, tightly
corked. In a warm place it would probably burst the
bottle or blow out the cork. It has been accused of
possessing explosive properties, but probably it is safe
if not brought in contact with an open flame. Itshould
not be used for cases which require artificial light.
Very little is known about it as yet, although its pro-
perties were cursorily investigated some years ago.

———@

Casehardening Axles,

Here, says the Carriage Monthly, is a brief description
of the process of steel-converting axle spindles. The
axles are first forged and then machined or finished in
the lathe. The threaded portion is thenincased in a
ball of fire clay. The axles are next stood (points
down) in metal boxes; the space between the axles is
then filled with animal carbon, usually calcined ‘‘ bone
dust,” to a point one inch or more above the collar. A
fire is then made:about the metal boxes, and kept up
until the carbon ignites and penetrates the iron, the
whole being at a red heat. When thoroughly charged
with the carbon, and while red hot, the axles are re-
moved and placed in the cooling vat, the water of
which is most usually charged with salt, and sometimes
with prussiate of potash. When cold, the spindles are
straightened and riveted to the boxes, and the spindle
and the inside of the box polished.
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The Age of the World.

The Rev. L. J. Templin contributes to our excellent
contemporary, the Kansas City Review of Science, the
following interesting paper on the ‘‘ Age of the World,”
a theme which has occupied the attention of students,
has been a pregnant subject for theologians to discuss,
and is of interest to all intelligent persons:

Scarce a generation has passed away since it was the
almost universal belief among the common people that
the earth, in both its material and form, was only about
6,000 years old. When geology began to teach thatthe
age of the world was to be reckoned by not only thou-
sands and tens of thousands, but by millions of years,
it was arraigned as being in opposition to the word of
God, being infidel if not atheistic in its tendencies.
But now, few if any persons, who have any just claims
to be considered intelligent, question the great an-
tiquity of the earth. But only those who have given
special attention to the subject are aware of the vast
amount of evidence in favor of this view that is pre-
sented by the present condition of the rocks composing
the solid crust of the earth.

To give even an abstract of all the proofs that exist
in favor of this doctrine would require a large volume;
much less can it be compressed within the narrow limits
of a magazine article. A cursory view of a few repre-
sentative facts and general principles is all that can be
attempted in the present discussion.

There was doubtless a period in the earth’s history
when its whole mass was in a state of igneous fusion.
‘When it had become sufficiently cooled to permit the
existence of water on its surface, currents would be
formed, and erosion would begin. The eroded mate-
rial would be deposited in still water, and form sedi-
mentary rocks. These would be laid down in hori-
zontal, or nearly horizontal, strata. The coolingof the
earth would cause contraction, and this would produce
subsidence in places and upheavalsin others. By these
means the strata already laid down would be broken,
contorted, and tilted at various angles, leaving the
edges exposed. As erosion would go on, new strata
would be deposited on the upturned edges of the older
strata, but unconformable with them. These co-ordi-
nate processes would go on as long as the vertical oseil-
lations in the crust of the earth should occur. And
they have been in operation from those early times
when all the water on the earth was probably kept at
a boiling temperature till the present, and we find them
still in operation, and still producing the same results.
In studying the sedimentary rocks, it should be always
kept before the mind that they have been formed by
the double process spoken of above, and that these
have exactly balanced each other, denudation being
commensurate with deposition. The amount of this
sedimentary matter, in the aggregate, is enormous.

The various formations vary greatly, being thicker
in places, thinner in others, and entirely wanting in
still others; but taken altogether, they constitute a
thickness of about 72,000 feet, or 184 miles. In consid-
ering these rocks in relation to time, the mind should
divest itself of all idea of reducing it to any statement
in years. But there are numerousfactsconnected with
their formation that indicate an enormous lapse of time.
The enormous depth and vast extent of some of these
formations, with certain attendant facts and conditions,
impress the mind, almost with the foree of a demonstra-
tion, that the lapse of time during their formation must
have been inconceivably great. Let us begin with the
Laurentian, the oldest fossil-bearing rock known to ex-
ist. These are found to exist over a wide extent of
country in both America and Europe. They attain
their greatest known development in Canada, where
they exist to the thickness of 40.000 feet. Supposing
that they were formed by the gradual detrition of older
rocks, and the deposition of the debrisat the bottom of
the ocean, the time required for the accumulation of
such vast quantities of rock material must have been
very great. This fact seems further evident from the
presence in these rocks of certain substances that were
accumulated in them during their formation. Inter-
stratified with the rocks, and sometimes existing in
pure beds, are found large quantities of graphite. This
is doubtless the result of the perfect carbonization of
vegetable matter.

The growth of this vegetation would require long
lapse of time, after which it would probably passslowly
through the various grades of lignite, brown coal, and
anthracite, before reaching the stage of graphite.
Another fact that seems to demand the same interpre-
tation in its relation to time is the vast deposits of iron
ore during the Laurentian period. It is in the rocks of
this period that we find the rich iron beds of Missouri,
New Jersey, Lake Superior, and Sweden. This ore is
supposed to have accumulated by the leaching of the
oxides and carbonates of iron from the rocks, and its
precipitation under the influence of decaying vegetation.

Now, if all the vast beds named above have been de-
posited by this process, it must have consumed almost
inconceivable time. The great Iron Mountain of Mis-
souri itself is estimated to contain not less than
600,000,000 tons of iron above the level of the surround-
ing country. Extensive beds of limestone are also
found here; and as these are supposed to be com-
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posed of the shells of mollusks and protozoans, the time
for them to live and die in quantities sufficient to form
such extensive beds of their caleareous remains could
scarcely be reckoned in years. Nextabove these Eozoic
rocks are the Silurian, aggregating a thickness of over
25,000 feet, and crowded with fossils, both animal and
vegetable. More than 10,000 different species of fossil
animals are already known to belong to this system.
These are not, as we would naturally expect from the
age of the rocks, of simple and primitive forms; but
they are of widely differentiated and highly specialized
forms. Coming in as they do, suddenly, in such great
variety, and on such a high plane of organiec life, how
to aceount for their origin on the hypothesis of evolu-
tion has been a very difficult problem. In order to sur-
mount the difficulty, believers in this doctrine generally
take refuge in the assumption that between the close
of the Eozoic age and the beginning of the Silurian age,
as represented in the rock of the two systems, there
must have been an enormous lapse of time, exceeding
in extent all the time required for the formation of the
rocks composing both these systems.

‘We next come to the carboniferous age—age of acro-
gens, or coal age. Here we find the most indisputable
evidence of enormous stretches of time. The foot-prints
of time are so indelibly impressed on the rocks of this
age that in some places some approximation to a cal-
culation may be made. The thickness of the rocks of
this system varies from 9,000 feet to 15,000 feet. The coal
measures proper vary between 4,500 and 13,000 feet.
‘We here have the most irrefragable proofs of the fre-
quent oscillation of the earth’s erust. The seams of
coal, which compose but a small portion of the thick-
ness of these rocks, are interstratified with the various
strata of sandstones, shale, and limestone composing
this formation.

As coal is the product of vegetation, which must have
grown at the surface, it is evident that to form the
seams of coal found at various depths would require
that each of these various horizons should havebeen at
the surface at the time when the material forming the
eoal was accumulated. Now, we find in different coal
fields a considerable number of these seams separated
by intervening strata of rock. Thusin Nova Scotiathere
are 81; in Wales, 100; in Belgium, 100; in Westphalia,
117. These aggregate, in some cases, as much as 150
feet of coal that would be passed through in sinking a
shaft from the surface to the lowest coal seamn. Tt is
evident that where these different seams are found, the
land has been elevated and depressed at least once for
each of the seams found.

There would be a long period when the land surface
was above the water; immense forests of vegetation
would flourish until a huge layer of it was accumulated,
when by some convulsion of the crust of the earth, or
by a gentle—perhaps to human eyes it would have been
imperceptible—subsidence, it would be depressed below
the waves and receive, either from fluviatile or marine
sediment, a layer of earthy material, covering the layer
of organic matter to a depth of many feet. A reversal of
the process by which the land was depressed again
elevates the surface above the waters, and again a layer
of vegetation would be produced, to be in turn buried
as the former was. And thusthese alternate elevations
and depressions continued till, as we have seen in some
cases, a hundred or more beds of vegetable matter
have successively grown and been buried. The pres-
sure and heat to which this organic matter was sub-
jected after such burial eliminated the greater portion
of the volatile gases, and converted it into coal. The
time necessary for the accumulation of all the organic
matter contained in all these strata, and in the subsi-
dence and elevation, and for the deposition of the sedi-
mentary materials composing the rocky strata inter-
posed between these coal seams, cannot be estimated—
even approximately. But we are sure it must have far
exceeded all conceptions of duration that we can form
from our knowledge of human history. We have no
data on which to base any estimate of the rate of the
accumulation of sedimentarymatter, except the present
rate of sedimentary deposition at the mouths of rivers.
The present average amount of sediment carried down
by the Mississippi amounts to enough to cover one mile
square to a depth of 268 feet annually, or about one
cubic mile in twenty years. At thisrate it is estimated
that it would have required about 1,000,000 years to
have carried down and deposited the amount of mate-
rials that originally composed the rocks of the coal
measures in the coal fields noticed above.

The time occupied in the growth of the vegetation
that formed the various beds of coal may be more nearly
approximated. If we assume the amount of vegetation
growing on one acre at 2,000 pounds, this would givein
100 years 100 tons. This compressed into coal and
spread over an acre of ground would give a thickness
of one-eighth of an inch of coal in a century, or 10,000
years would be consumed in producing one foot of coal.
This would require, t6 produce 150 feet, as found in
some regions, no less than 1,500,000 years. But prob-
ably the growth of coal plants, with the very high tem-
perature and heavy atmosphere, laden as it was with
carbonie acid that prevailed during the coal age, would
produce a much larger growth of vegetation than we
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have estimated, and the time would be accordingly di-
minished. But making due allowance for this, thereis
no question but the time required for the growth of all
this vegetable matter, the frequent subsidences and
elevations, and the accumulation of the sedimentary
matter composing the rocks of this formation must have
required hundredsof thousands if not millions of years.

Another remarkable illustration of alternate eleva-
tion and depression, or at least of alternate land and
water surface, is found in the Amethyst Mountain, in
Yellowstone Park. This mountain is madeup of alter-
nate layers of sandstone and conglomerates, and the re-
mains of gigantic forest trees. The stumps and trunks
of these trees are found embedded in the rock material
of the mountain at various altitudes; the stumps five to
six feet in diameter, and the trunks sixty feet long. It
would seem that a forest of these gigantic trees would
flourish for a time—perhaps for centuries—and then be
overwhelmed with a flood, bringing down sand, gravel,
and broken stones, completely covering the site of the
forest. This would become the soiluponwhichanother
forest would spring up and grow, only to be buried up
as its predecessor was. And this process of alternate
growth and burial has gone on till from one to two
score of these gigantic forests have flourished and
passed away. Since the last one passed away, the
mountain has been elevated 3,000 feet above the river.
The time required for all these changes must far exceed
all our conceptions of duration. ' .

It is an undoubted fact that the topography of the
present surface of the earth has been largely affected
by erosion. This process is constantly going on, de-
grading the eminences, changing the declivities, and
gradually wearing away the whole surface of the land.
The sum of this erosion, since the last great geological
changes, is enormous. The erosion over many por-
tions of England is estimated at 10,000 to 11,000 feet.

In the Appalachian region itis proved that the erosion
has amounted in some cases to not less than 20,000 feet
in depth. In portions of the Rocky Mountain regions
this erosion has been still greater. Professor Powellin-
forms us that in the Uintah region the amount of ero-
sion has exceeded five miles in depth in some places,
with an average depth of three and a half miles over
2,000 square miles of country. The time necessary for
the removal of so large an amount of material would

depend on the agenci
which they operated. It would undoubtedly be vast.

Water, aided by frost, is probably the principal agent
operating in producing all the erosion that has taken
place on the earth. The power of water to ‘ wear
away a stone” is witnessed in the wonderful channels
they have cut for themselves during the present geo-
logical age. The Niagara River has cut a channel
about 200 feet deep a distance of seven miles. Mr.
Lyell estimates 36,000 years as the time necessary for
the accomplishment of the task; but as we know neither
the present nor the past rate of progress the river has
made, such estimates are perfectly unreliable.

A very noted example of river erosion is exhibited by
the Grand Canon of the Colorado River, which is 300
miles long and from 2,000 to 6,000 feet deep. But we
have no data from which to estimate the time required
for the river to cut its way through this distance of
rock. We do not know the present rate of recession,
nor do we know but the river simply followed and en-
larged a crevasse that had been formed by some con-
vulsion of nature. As all such data are unreliable, all
conclusions drawn from them must be fallacious. . .

Two facts present themselves for consideration here,
that go far to vitiate all such estimates. One is the fact
that in the earlier ages of the world the higher tempera-
ture that prevailed, and the large per cent of alkaline
and acid substances held in solution by the water,
would greatly increase its erosive power, thus requiring
a far shorter time to produce a definite amount of sedi-
ment than is required at the present time. This would
requirealargereduction of the above estimate. But on
the other hand, wehave the fact that the erosion that
isnow taking place is principally operating on sediment-
ary rocks; and doubtless this has been true during a
great portion of geologic time. This same material has
been laid down and removed again and again, so that
an estimate of the time that it would take to deposit
the materials of the sedimentary rocks as we know them
gives but a_very slight clew to the time since the begin-
ning of their deposition.

Different scholars have attempted a calculationof the
age of the earth from the rate of cooling of heated bod-
ies exposed to a cold atmosphere. But the various ele-
ments entering into the mathematical analysis of this
problem are so numerous and uncertainthat there is no
agreement in the conclusions arrived at. These con-
clusions vary from 160,800,000 to 600,000,000 of years as
the probable time required to bring the earth from a .
fluid state to its present condition. . . .

From all the foregoing considerations we are led to
the convietion that though the earth has existed for an
inconceivable length of time, yetfrom the data at com-
mand it is impossible to reduce it, even approximately,
to years; that these unmeasured and unmeasurable
years are known only to Him who is from everlasting to
everlasting, yesterday, to-day, and forever.



MARCH 14, 1885.]

Srientific

merican,

169

ENGINEERING INVENTIONS,

A car brake has been patented by Mr.
Charles E. Candee, of New York city. This invention
covers a brake mechanism comprising friction drums
on the truck axles and metallic elastic bands provided
with compression bars and fitted to be clasped upon
the drums by a tightener.

A journal bearing for car axles has
been patented by Mr. Charles E. Candee, of New York
city. The bearings consist of afriction ring and roll-
ers, combined with a box having a central abutment,
with other novel features, the object being to distribute
the friction and strains over a large extent of surtface, so
as to save wear, and also to support the journal against
side strains.

A railway frog has been patented by
Mr. Nathaniel W. Boyd, of Steelton, Pa. This inven-
tion consists principally ofa frog made up of T-rails,
and in the application of key bolts and throat castings
for holding th parts of the frog together and in proper
position, making an elastic switch frog, which can be
placed anywhere upon the cross ties or upon planks,
and one which will be cheap and easily adjusted.

A propeller has been patented by Mr.
Jobn J. Williams, of Point Pleasant, Mo. This inven-
tion is designed as an improvement on endless chain
propellers, metal bands being substituted for the chains,
with buckets rigidly attached thereto, thus doing away
with all working joints, and adding to the durability
and efficiency of the propeller, peculiarly constructed
braces being combined with the bands to support the
buckets in action.

A cylinder lubricator has been patent-
ed by Mr. Samuel Townsend, of Detroit, Mich. This
invention covers improvements in the oil cup, sight
feed tube, and condenser, providing an automatic drop
sight feed in which the oil drops through an empty
glass tube, making a simple and cheap arrangement,
with glass oil cup protected from breakage, and requir-
ing but one valve for its regulation. The same inventor
has received another patent for an improvement on
lubricators for engine cylinders, the invention consist-
ing in a construction which gives a downward drop
sight feed, and in connection therewith a circulation of
steam which prevents accumulation of oil in the feed
tube, and insures a continuous and uniform flow of oil.

————
MECHANICAL INVENTIONS.

A reamer has been patented by Mr.
George R. Stetson, of New Bedford, Mass. This inven-
tion relates "to adjustable or expanding reamers for
smoothing, straightening, dressing, or enlarging holes
in various kinds of work, and its various parts are so
madeand combined as to make a reamer of superior
form and build, whereby increased facilities are afford-
ed for regulating the adjustment of the cutters.

AGRICULTURAL INVENTIONS,
A plow has been patented by Mr. Si-

meon H. Clauton, of Quitman, Ga. Thisinvention re-
lates to that class of plows wherein the beam and stand-
ard are made of iron, and usually in one piece, and
covers novel detaile of construction and arrangement
of parts in plows of this description.

A check rowing attachment for corn
planters has been patented by Mr. Joseph A. Withrow,
of Scranton, Iowa. This invention covers a special
construction and arrangement of parts in a mechanism
for operating the seed dropping slides of corn planters,
80 a8 to operate the slides with certainty at regular in-
tervals, in order that the planting may be done in accu-
rate check row.

A reversible plow has been patented
by Mr. Jesse L. Delano, of Northampton, Mass. The
essential features of the invention consist in the point
made separately from the mould board and hung to
swing on a horizontal axis, and a double sided mould
board swinging on a vertical axis, so the mould board
canbe reversed with greater ease than with plows of
ordinary construction.

A drill tooth regulator and compressor
for seeders has been patentedfby Mr. Romulus P. Lud-
wig, of Saumsville, Va. This invention relates to de-
vices used to plow shallow furrows in which to drop
seed and to cover and press the earth thereon, and its
object is to raise the drill or plow point at will, and
mechanically hold it raised while traveling and not in
use, and toset it to plow deep or shallow as may be re-
quired, for which purpeses a special construction and
combination of parts is provided.

MISCELLANEOUS INVENTIONS,

A gate has been patented by Mr. Har-
dey H. Clement, of Hazel Dell, Miss. Itisa movable
gate withan opening through it, a horizontally-sliding
gate mounted on the first gate, and a vertically-sliding
gate on the horizontal gate, so that by it passage ways
of various sizes can be formed in fences, barns, etc.

A process of extracting gold, silver,
and lead from ores +has been patented by Mr. William
E. Harris, of New York city. This invention consists
in mixing finely pulverized ore with the oxides of iron
or copper, and then smelting the mixture on a bath of
lead.

A surgical needle has been patented by
Mr. George Wackerhagen, of Brooklyn, N.Y. This
invention covers an improved form of needle for su-
tures, either interrupted or continuous, which can be
used withoutremoval from its holderduring an opera-
tion, and which covers the thread, so as fo carry it
through the tissues easily.

A saloon hopper tube for keeping

clear. saloon hoppers in railroad cars has been patent-

ed by Mr. James Martin, of Louisville, Ky. This in--

vention provides a movable tube or lining, made of felt,
paper, wood, or other flexible material, and of various
forms, but so that it can be removed and replaced at
any time with but little trouble and expense.

A printer’s quoin has been patented by
Mr. William Hendrickson, of Brooklyn, N.Y. Itis
made with side pieces having inclined dove-tailed side

grooves, a wedge having inclined angular end grooves,
and a swiveled screw whereby the quoin can be readily
expanded and contracted, the side pieces being con-
nected and kept in place upon the wedge by guard
SCrews.

A shutter for photographic cameras
has been patented by Mr. Cyrus Prosch, of New York
city. This invention consists in a novel manner of ap-
plying the spring used to throw the shutter, so the shut-
ter has a gradual actioun at starting, avoiding jar and pre-
venting damage to the picture; there is also an adjustable
springfriction device for varying the working speed
of the shutter, to give a shorter or longer exposure of
the sensitive plate, means for insuring the perfect exclu-
sion of light when the shutter is closed, and other novel
features.

NEW BOOKS AND PUBLICATIONS.

STEAM MAKING, OR BOILER PRACTICE.
By Charles A. Smith. The American
Engineer, Chicago.

This work dims to present in condensed form the
bést experience in modern boiler practice. Its treat-
ment of thesubjects of combustion, firing, design, and
construction of boilers, and the table of experiments
with boilers, show good judgment and a broad com-
prehension of this field of investigation.

Die = MEHRFACH - TELEGRAPHIE AUF
EiNEM DRAHTE. (MULTIPLE TELE-
GRAPHY ON A SINGLE WIRE.) By
A. E. Granfeld. A. Hartleben,
Vienna, Pesth, Leipzig.

This work, which is the twenty-fifth volume of Hartle-
ben’s Electro Technical Library, is devoted entirely to
multiple telegraphy on one wire. Theauthor fully ex-
plains the necessity of multiple telegraphy, and de-
scribes the different systems. He has made a very care-
ful study of the electric and magnetic functions in elec-
tro magnets. Inthe remaining chapters he has described
the different methods and apparatus, which are too
numerous to be mentioned here. The author has evi-
dently studied the subject matter of his work with the
greatest.care, and has taken great pains to avoid all am-
biguity, thereby rendering his work of valne not only
to the professional student, but also to the amateur.
The work is provided with eighteen cuts and five tables.

THE CONSTRUCTION AND USE OF
Grinding Machines is the title of a well illustrated and
plainly written little book just issued by the Brown &
Sharpe Manufacturing Company, of Providence, R. I.
The firm are well known manufacturers of fine ma-
chinery and machine tools; they very naturally con-
sider that it is necessary to understand a machine,
and know how to use and takecare of it, to obtain the
best work therefrom; and in order thus to educate me-
chanics in regard to their universal grinding machine,
they have brought out this book. The firm first de-
signed and constructed grinding machines several
years ago to supply a want in their own business, and
now consider them almost indispensable in the produc-
tion of first class work. For the manufacture of stand-
ard machinery and tools, the duplicating of parts of
small machinery, and for operating on hardened sur-
faces to insure great accuracy, these machines are not
only economical, but by their use a higher average
grade of work is performed.

Bpecial.

WHO WAS BRIGHT?

The name of Bright is frequently on the tongues of
people who know nothing, or little, of who “Bright”
was, or the nature of the peculiar derangement of vital
functions with which his name has long been linked.
Dr. Bright was a famous British surgeon and anatomist.
He made the kidneys and their disorders his special
study. He first pointed out the nature of the granular
degeneration of the tissues of the kidneys, and showed
the demoralization of these organs when in such a con-
dition that their secreting powers are so impaired
that the urea is not sufficiently separated from the blood.
In the unpleasant condition of the internal economy
which is known as “ Bright’s disease,” albumen is carried
off with the watery excretions from the bladder. This
impoverishes the system almost as greatly as would
copious and systematic bleeding, for the albumen is
needed in the body, being, in fact, one of the great
agents in nutrition. Those who labor under the dis-
advantage of ** Bright’s disease’ are liable to grievous
congestion and inflammation, not only of the kidneys,
but of other important organs. Coma, convulsions, and
apoplexy may occur as part of the progress of the dis-
ease. Thus it will be seen that the malady is not a mere
kidney ailment, but one involving the decay of the vital
forces of the body.

‘ Bright’s disease ” is proverbially hard to cure. Nay,
more than that, it is generally pronounced incurable.
As s00n as the patient begins to show clear evidences of
being affiicted with this malady, the doctors give him up
andtellhim to prepare for death. Theycan alleviate
his sufferings, and do something to temporarily arrest
his inevitable decay, but beyond this they give him no
hope. Aneminentphysicianin a recent address before
the New Jersey Medical Society said: *“The modern
physician, in his multitudinous drugs, finds few reme-
dies. . . . Medicine finds its highest triumphs in the
prevention, not in the cure, of disease. . . . Who
cures rheumatism, or typhoid fever, or chronic Bright’s
disease? . . . and yet, who refrains from prescrib-
ing?”

Now we will all agree that prevention is a great deal
better than cure. But when we find some fellow-mortal
actually in the power of a terrible disease, *Bright’s”
for instance, it is too late to talk of preventive measures.
Something must be done toward cure, if cure be possi-
ble. Tothousands of anxious men and women the vital
question to-day is, * Can Bright’s disease be cured ?” To
others, means of prevention may have interest, but to
those on whom the disease has its grip the question of
cure is a personal matter of lifeor death. All who are
thus concerned will be greatly interested in the experi-
ence of a gentleman well known in Philadelphia, who
was 80 severely afflicted with *“Bright’s disease” that
the physicians gave him up. His present condition of
heartiness is such as naturally to awaken curiosity as to
how his recovery was eifected.

Mr. George W. Edwards is a wellknown Philadelphian,
now in middle life. Hisfatherwas one of the most pub-
lic-spirited citizens of the Quaker City, who did much to
improve the place by the erection of a number of hotels

and other edifices of public value and permanent adorn-
ment. Mr. Edwards, Sr., died about twenty years ago,
of Bright’s disease, and so did his wife. The present
Mr. Edwards thus inherited the disease from both father
and mother, and at an early period of his life was under
its power to such an extent that he became a confirmed
invalid, with but little hope of recovery.

One of our editorial staff who had himself been threat-
ened with Bright’s disease, and was anxious to see a man

who had been brought out of it, recently satisfied his-

curiosity by a visit to Mr. Edwards. On being intro-
duced to that gentleman at his place of business, he
thought theremust be some mistake in the person, so
hearty and robust did Mr. Edwards appear. But Mr.
Edwards assured him that he was indeed the man, and
gave the account of his experience much as follows:

“Yes, I had Bright’s disease. My father and mother
died of it; so did two of my brothers. It came on me
slowly and gradually. I passed much albumen, and
many epithelial casts, which are the surest indications
of theravages of the disease. For three years I was so
prostrated as to be unable to attend to business. I was
utterly exhausted. Not only was I unable to walk with
comfort, but I could scarcely walk at all. I averaged
hardly an hour’s sleep in twenty-four, and even that lit-
tle was broken and unsatisfactory. Nearly all the time
I suffered with severe neuralgic pain in my head and
rheumatic pain in my joints. My digestion was misera-
ble. I was nervous and continually disturbed. At the
St. George’s Hotel, where I lived, I found it impossible
to take my meals at the table, for my nerves were in such
a state that the rattling of the knives and forks dis-
tressed me and compelled me to leave the dining room.
Thelitfle I was able to eat was brought to my room. I
could take alittle meat, but no vegetables; and 1 can as-
sure you that eating was not a pleasure to me.

“Did I take much medical treatment? Oh, yes, but I
cannot say that it did me any apparent good, unless,
perhaps, in case of the last physician who attended me.
He brought me up to a condition in which there was
something in me for the Compound Oxygen to take hold
of.”

“Compound Oxygen? Did you try that; and what did
it do for you?”

“Yes, that was what brought me to where you see me
now. It was this way: I was in a very exhausted con-
dition, and my friend, Mr. Hagan, of Front Street, who
had been made a new man by it, told methat he thought
there would be some chance for me if I would try Com-
pound Oxygen. The prospect did not at first seem very
encouraging, yet I thought I would make the trial. So
prostrated was I that walking from the St. George Hotel
to Starkey & Palen’s office, which is not over half a mile,
completely used me up, and I had to rest for two hours
after making the effort. This was my first attempt at
going out. Afterthis, when Iwentto the office for treat-
ment I took a cab, for the first few visits. But the ne-
cessity for the cab did not last a great while. The Com-
pound Oxygen did not begin to do its work suddenly,
but what it did it did well. In about ten days the severe
pains in my head were greatly relieved, and before many
more days they were gone. Then I began to gain in
strength. Gradually the rheumatic pains went away,
my digestion improved, so thut eating was not the tor-
ment it had been. Isoon became ableto enjoy refresh-
ing sleep, and this added to my comfort and gave me
new strength.

“For two months I took the Oxygen Treatment at
Starkey & Palen’s office, daily gaining. When I first be-
gan to take it I was so weak that I could not inhale for
more than ten or fifteen seconds. By steady practice
and with increasing strength I found myself able to in-
hale for nearly minute at a time. I began in March, 1882,
and I finished in May. By this time I was so well that I
needed no more treatment.”

“Have you ever had occasion to resort to the treat-
ment again ?”

‘“Never but once. Then I thought I felt some indica-
tions of a return of my old trouble. The use of the
Compound Oxygen for a very short time set me torights.
Now I am able to attend to business regularly and cheer-
fully. Ilive in the country and come to town every day.
I sleep soundly, take a good deal of active exercise, eat
pretty much everything I want, and my digestion isgood.
‘What more can I ask for?”

“Youare a firm believer in Compound Oxygen, then,
Mr. Edwards?”

“Most certainly and thoroughly. After what it has

done for me I am free to speak well of it, and to recom-
mend it to others as a great vitalizer and restorer.”
* Such a case as this one is surely calculated to make
people think. Thinking is good; acting is better. In
such diseases as ““ Bright’s ” there is no time to be lost.
If you have even the slightest indication of an attack,
send to Drs. Starkey & Palen, 1109 Girard Street, Phila-
delphia, for their treatise on Compound Oxygen, and in-
form yourself thoroughly as to its nature and action. It
will be mailed free.
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Cardigan Jackets.—Only one machine to make all
sizes. Lamb Knitting Machine Co., Chicopee Falls, Mass.

Plain Milling Machine.—Length of table, 28 inches.
Accompanying machine are wrenches, adjustable hang-
ers, etc. Brown & Sharpe Mfg. Co., Box 469, Provi-
dence, R. 1. -

Suspension Drill.—Balanced spindle, quick return.
New design. Pond Machine Tool Co., Worcester, Mass.

The Household Sewing Machine Co. use our Friction
Pulleys for driving electric light machines. Volney W.
Mason & Co., Providence, R. 1.

Linen Hose, Plain and Rubber Lined, for warehouses,
mills, and public buildings. Greene, Tweed & Co., New
York.

Pneumatic Door Checks ; four patents ; adapted to
heavy office doors and lighter doors. In use for two
years. The patents for sale. G. 8. Perkins, Hartford,
Conn.

Five patents for sale; rare chances. The Patent
‘“Herald ” sent free. J. O. Lingenfelter, Manager, Am-
sterdam, N. Y.

Mechanical Engineer, Designer, and Draughtsman of
experience wish engagements. Address M. E., P. O. Box
3. N. Y.

Engine Castings, Vertical and Horizontal. W. M.
Boyd, 90 and 9 Forbes St., Pittsburg, Pa.

Patent Envelopes.—Partner wanted. J. M. Crull, 304
North St., Harrisburg, Pa.

To Manufacturers of Small 8pecialties.—$1,200 buys
United States patent of small article, good as safety pins.
J. Badger, Rockville Center, Long Island, N. Y.
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Walrus and Sea Lion Leather, Emery, Composition,
and Polishing Supplies of all kinds. Greene, Tweed &
Co., N. Y.

Experienced designer and bujlder—18 years on watch-
es and watch machinery—desirgs situation after March
first. References or samples. Address G. S. Heath,
Lock Box 64, Thomaston, Conn.

Patent for sale cheap. Described on p. 83. F. Bone,
Lebanon, O.

Air Compressors, Rock Drills. Jas. Clayton, B’klyn,N.Y.

A lot of new Chucks of all sizes, slightly damaged, at
half price. A.F.Cushman, Hartford, Ct.

The Best Upright Hammers run by belt are made by
W. P. Duncan & Co., Belletonte, Penna.

Iron Planer, Lathe, Drill, and other machine tools of
modern design. New Haven Mfg. Co., New Haven, Conn.

The leading Non-conducting Covering for Boilers,
Pipes, etc., is Wm. Berkefeld’s Fossil Meal Composition ;
¥ inch thickness radiates less heat than any other cov-
ering does with two inches. Sold in dry state by the
pound. Fossil Meal Co., 48 Cedar St., N. Y.

Machinists.—Spring Calipers and Dividers, with pa-
tent washers, made by J. Stevens & Co., Box 28, Chicopee
Falls, Mass.

Try our Corundum and Emery Wheels for rapid cut-
ting. Vitrified Wheel Co., 38 Elm St., Westfield, Mass.

The Providence Steam Engine Co., of Providence, R.
I, are the sole builders of *“ The Improved Greene En-
gine.”

Every variety of Rubber Belting, Hose, Pacfzing, Gas-
kets, Springs, Tubing, Rubber Covered Rollers, Deckle
Straps, Printers’ Blankets, manufactured by Boston
Belting Co., 23 Devonshire St., Boston, and 70 Reade St.,
New York.

Experimental Mackinery Perfected, Machinery Pat-
terns, Light Forgings, etc. Tolhurst Machine Works,
Troy, N. Y.

Whistles, Injectors, Damper Regulators; guaranteed.
Special C. O. D. prices. A. G. Brooks, 261 N. 3d St., Phila.

Brush Electric Arc Lights and Storage Batteries.
Twenty thousand Arc Lights already sold. Our largest
machine gives 65 Arc Lights with 45 horse power. Our
Storage Battery is the only practical one in the market.
Brush Electric Co., Cleveland, O.

The Cyclone Steam Flue Cleaner on 30 days’ trial to
reliable parties. Crescent Mfg. Co. Cleveland, O.

For Steam and Power Pumping Machinery of Single
and Duplex Pattern, embracing boiler feed, fire and low
pressure pumps, independent condensing outfits, vac-
uum, hydraulic, artesian, and deep well pumps, air com-~
pressers, address Geo. F. Blake Mtg. Co., 4 Washington,
St., Boston; 97 Liberty St., N. Y. Send for catalogne.

Stationary, Marine, Portable, and Locomotive Boilers
a specialty. Lake Erie Boiler Works, Buffalo, N. Y.

Wanted.—Patented articles or machinery to manufac-
ture and introduce. Lexington Mfg. Co., Lexington, Ky.

“How to Keep Boilers Clean.” Book sent free by
James F. Hotchkiss, 86 John St., New York.

Mills, Engines, and Boilers for all purposes and of
every description. Send for circulars. Newell Universal
Mill Co., 10 Barclay Street, N. Y.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J.
For Power & Economy, Alcott’s Turbine, Mt. Holly, N.J.

Steam Boilers, Rotary Bleachers, Wrought Iron Turn
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa.
Send for Monthly Machinery List

to the George Place Machinery Company,
121 Chambers and 103 Reade Streets, New York.'

If an invention has not been patented in the United
States for more than one year, it may still be patented in
Canada. Cost for Canadian patent, $40. Various other
foreign patents may also be obtained. For instructions
address Munn & Co., SCIENTIFIC AMERICAN patent
agency, 361 Broadway, New York.

Guild & Garrison’s Steam Pump Works, Brooklyn,
N.Y. Steam Pumping Machinery of every description.
Send for catalogue. )

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, polishing compositions, etc. Com-
plete outfit for plating, etc. Hanson & Van Winkle,
Newark, N. J., and 92 and 94 Liberty, St., New York.

Supplement Catalogue.—Persons in pursuit of infor-
mation of any special engineering, mechanical, or scien-
tific subject, can have catalogue of contents of the Sci-
ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMENT contains lengthy articles embracing
the whole rgnge of engineering, mechanics, and physicgl
science. Address Munn & Co., Publishers, New York.

Machinery for Light Manufacturing, on hand and
built to order. E. E. Garvin & Co., 139 Center St., N. Y.

Mineral Lands Prospected, Artesian Wells Bored, by
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 62.

Catalogue of Books, 128 pages, for Engineers and
Electricians, sent free. E. & F. N. Spon, 35 Murray
Street, N. Y.

C. B. Rogers & Co., Norwich, Conn., Wood Working
Machinery of every kind. See adv., page 78.

Stephens’ Pat. Bench Vises and Planer Chucks.
adv., p. 76.

~Anti-Friction Bearings for Shafting, Cars, Wagons,
etc. Price list free. John G. Avery, Spencer, Mass.

The Chester Steel Castings Co., oftice 407 Library St.,
Philadelphia, Pa., can prove by 20,000 Crank Shafts and
5,000 Gear Wheels now in use, the superiority of their
Castings over all others. Circularand price list free.

Curtis Pressure Regulator and Steam Trap. See p. 93.

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

Hoisting Engines. D. Frisbie & Co., Philadelphia, Pa.

Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N.Y. See illus. adv., p.93.

Experimental Tools and Machinery Perfected; all
kinds. Interchangeable Tool Co., 313 North 2d St.,
Brooklyn, N. Y.

Lané®% Patent Self-measuring Faucets for molasses,
oil, varnish, etc. Lane Bros., Box276, Poughkeepsie, N. Y.

Renshaw’s Ratchet Drills. No. 1, $10; No. 3, $15.
Cash with order. Pratt & Whitney Co., Hartford, Conn.

‘Woodwork’gz Mach’y, Rollstone Mach. Co. Adv., p. 94.

Shipman Steam Engine.—Small power practical en-
gines burning kerosene. Shipman Engine Co., Boston.
See page 157.

The best Steam Pumps for Boiler Feeding. Valley
Machine Works, Easthampton, Mass.

See
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HINTS TO CORRESPONDENTS.

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

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

Inquiries not answered in reasonable time should

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

Special Information requests on matters of
?ersonal rather than general interest, and requests

or Promgt Answers by Letter, should be
accompanied with remittance of $1 to $5, according
to the subject, as we cannot be expected to perform
such service without remuneration.

Scientific American Sugplements referre
to may be had at the office. Price 10 cents each.

Minerals sent for examination should be distinct:
marked or labeled.

(1) H. C. A. writes: I want to make A
4 cell plunge battery. Ihave 4 carbon plates 12x6x¥4.
1. How large must the zinc plates be? A. The zinc
plates should be of the same size as the carbon plates.
2. Will I obtain a stronger current by having 2 carbon
plates to each cell? A. The current will be somewhat
stronger, and the battery will be more constant. 8.
What quantity of bichromate of potash and sulphuric
acid should I use to each gallon of water? A. About 4
ounces of bichromate of potash to the pint of water,
and one-fifth the bulk of this solution of sulphuric
acid.

@) J. D. asks how to cut and bore
holes in glassware. A. Make a drill of best steel;
harden it as hard as fire and water will make it; keep
it very sharp, and moisten it with turpentine.

(3) C. Z. D. asks: 1. Does a covering of
sleetprotect the buds of trees from excessive cold, or,
in other words, does it require greater cold to destroy
buds upon fruit trees when covered with sleet than
when they are uncovered? If so, how much more? A.
The sleet does not protect, a8 snow sometimes does;
the ice is nearly always fatal. 2. What form of arma-
ture would give the best results for incandescent light-
ing, in a dynamo twice the size of the one given in
SUPPLEMENT, No. 161? How many and of what power
would thelights be? A. Siemens’ new form or Edison’s.
Such a machine ought to run two 8 candle power
lamps. 3. WherecanI find the best form of storage
batteries? A. Youwill find nearly all forms of stor-
age batteries described in the SCIENTIFIC AMERICAN
SUPPLEMENT.

(4) G. A. R. asks the names of such
books as are necessary for one to study to post him-
self thoroughiy in the electrical science. Alsoa good
self-taught algebra and geometry. A. Begin with
Ganot’s Physics, Sprague on Electricity, and follow up
these with such works as Gordon’s Electricity and
Magnetism, and the Electric Light by the same aathor.
We know of no better books on algebra and geometry
than the ordinary text books.

(5) A. E. C. asks (1) how to mend
broken battery carbons; the fractures all fall within the
liquid; the liquid is electropoin fiuid. A. We know of
no practical way of doing this; as thecarbon plates are
inexpensive, the broken ones should be replaced by
whole ones. 2. How can I make ordinary glue so as
to fasten oiled surfaces together, and hold them with
the same tenacity as clean ones? A. We do notbelieve
suchglue can be made to hold without removing the
oil. 3. Is there any method for destroying the warp-
ing propensity of wood? A. By rendering it entirely
impervious to water, as by saturating it with melted par-
affine. 4. Does the potassium bichromate in soluble
glue remain so only while light gets at it? A. The
glue remains permanently insoluble. 5. I wish to have
a cheap varnish for toys:, one coat must answer, no
filler to be used, and yet that coat to give the bright
gloss noticed on cheap German toys. If there issuch
a varnish as I desire, how can it be colored? A. Com-
mon rosin dissolved in turpentine will make such a
varnish as you require. You can readily add any of
the dry pigments used for paint.

(6) W. L. P. asks if an electrical cur-
rent can be obtained by placing two telegraph instru-
ments at a short distance, say across a small stream,
with only ground wire to form circuit. If it can”be done,
how are the ground wires attached? A. We know of no
method of doing this.

(7) C. F. asks if there is such a sub-
stance as ‘‘animated marble.” A. It is simply a fig-
urative expression for life-like sculpture.

(8) L. D. C. writes: What size battery
ought I to get to light a room 40x60feet? 'A. You can-
not economically produce an electric light by means of
batteries. You might light your room with 50 cells of
Bunsen battery and an arclight.

9 T. W. M. asks: What is the ma-
terial used in making blacklead crucibles, and is it the
same material that is used in making lead pencils? A.
The substance is the mineral graphite mixed with clay.
It is the same as that used for making lead pencils.

(10) J. M. C. asks: 1. Of what is the
black varnish or coating now used on cheap grades of
silver mirrors composed of? A. The article used is
probably the common asphalt varnish. 2. How is it
prepared? A. An excellent variety of this varnish canbe
prepared as follows: Take 8 ounces burnt umber, 4
ounces true asphaltum, and 1 gallon linseed oil. Grind
the umber with a little of the oil, add to it the asphal-
tum, previously dissolved in a small quantity of the
oil by heat; mix, add the remainder of the oil, boil,
cool, and thin with a sufficient quantity of oil of tur-
pentine. .

(11) G. W. B. desires information as to
how old walnut and mahogany furniture is polished,
and also the French method of polishing. A. In order
to clean and finish old furniture, it is necessary to scrape

over every part with a brush dipped in furniture oil,
and let it remain all night; have ready the powder of
the finest red brick, which tie up in a cotton stocking,
and sift equally over the work the next morning, and
with a leaden or iron weight in a piece of carpet rub it
well the way of the grain, backward and forward, till it
has a good gloss. If not sufficient, or if the grain ap-
pears at all rough, repeat the process. Be careful not
to put too much of the brick dust, as it should not be
rubbed dry, butrather as a paste upon the cloth. When
the surface is perfectly smooth, clean it off with a rub-
ber of carpet and fine mahogany sawdust. This pro-
cess will give a good gloss, and make a surface that
will improve by wear. The French method of polish-
ing is asfollows: With a piece of fine pumicestone and
water pass regularly over the work with the grain until
the grain is down, then, with powdered tripoli and
boiled linseed oil, polish the work to a brightface. This
produces a very superior polish, but it requires consid-
erable time.

(12) H. A. L. desires a recipe for liquid
glue. A. Soften 100 parts best Russian glue in 100 parts
warm water, and then add slowly 5% to 6 parts nitric
acid, and finally 6 parts powdered sulphate of lead. The
latter-is used to impart to it a white color.

(13) J. E. A. asks for a receipt for mak-
ing gold beater’s skin tougher than it is when it is
bought, so as not to tear so easy when used in making
whistles for imitating animals, birds, etc. A. Gold-
beater’s skin is derived from the ceecum of the ox,
which being well cleaned is doubled together, the
two mucous surfaces face to face, in which state they
unite firmly. The membrane is then treated with so-
lutions of alum, isinglass, white of eggs, etc., and
sometimes with creosote, and being beaten between
folds of paper to expel the grease, is finally pressed and
dried. Theleaves thusobtained, each 5% inchessquare,
are made up into moulds. As the gold beater’s skin
is therefore somewhat complex in its manufacture, we
would recommend its substitution by some other va-
riety of skin, or possibly parchment paper might be
found sufficiently tough for the purpose.

(14) J. H. S. asks (1) how to renovate
old frames (gilt or bronze)? A. Gilt frames may be
cleaned by simply washingwith a small sponge, wet with
urine, hot spirits of wine, or oil of turpentine, not too
wet, but sufficiently to take off the dirt and fiy marks.
They should not be afterward wiped, but left to dry of
themselves. To regild frames it is necessary to take a
sponge and some clean water and wash the frame well,
then let it dry, procure some gold size, make some
thin size from dry hide or parchment, mix enough
warm with the gold size to enable you to work it in
the frame with a camel’s hair brush, give it two coats,
when dry rub it over with a piece of fine sand paper;
it will then be ready for gilding. When the frame is
covered, rest it on its edge to drain; when perfectly
dry, dip a pencil into water, and wipe- thegold over
with it; it will take the particles of gold off and make
it appear solid.- For any parts not covered, take bits
of leaf with a dry pencil, and lay on as before, then
give the whole a coat of clear parchment size, brush
the back edges over with ocher, and the frame is then
ready. 2. Also, how to lacquer polished brass without
heating it? A. Use 2 ounces gum sandarac and 1§
ounce gum mastic dissolved in one pint of alcohol.
When completely dissolved, add 5 drops glycerine.

(15) H. W. G. asks if there is such a
word as ‘“‘oxiden,” and if there is, what does it mean?
A. There is no such word in the English language. It
is the plural in the German for * oxides.”

(16) W. S. asks: What other substance
is better than plaster of Paris for moulds, that is, some-
thing harder, for it is impossible for me to take more
than one or two good sharp runs before itis dull or
crumbles? A. Sulphur is sometimes used. Saturate
the plaster mould with boiled linseed oil and let it dry.
Possibly you will have to resort_to type metal, whichis
largely used for moulds.

(17) E. H. P. asks how large an engine
would it take to churn4 gallons of milk with say 40
or 50 pounds pressure? Aboy ten years old works the
churn. Could I make a gas pipe boiler for such an
engine? If so, what size pipe, numberof feet, and con-
struction? A. Cylinder 1 inch diameter, 2 inch stroke;
6 feet 1 inch gas pipe in a coil will be suflicient for a
boiler.

(18) J. P. C. asks: 1. What amount of
power can be had from a six foot turbine fed by a three
inch pipe falling 150 feet? A. You give the height and
diameter only, but should send the length of the pipe
also, and the exact form of turbine. The value of your
discharge may be from 25 horse power for vertical pipes
to anything less, according - to length of pipe. 2.
‘What is the rule to find horse power from different size
of pipe, fall, and turbine? A. The formulas for power
from the fiow of pipes under pressure are rather com-
plex, when considered under the different conditiong
found in practice. From the formula in ‘ Haswell,]

2,356

3

X @5 = volume in cubic ff.

per minute—where % is height, ? is length of pipe, anfl
ds is the 5th power of the diameter of the pipe in feegfr
decimal parts of a foot. For the initial power of the dis-
charge, 62'5 X V X & = power of the discharge—where
the flow pipe is large and the nozzle small enough
to disregard the friction; or, in other words, the dis-
charge from the turbine is so small as notto effect the
pressure due to height. For the coefficient of an open
pipe of equal_bore throughout:
001746
(0'0144+ ——— ) = coefficient; V =
vV
velocity of flow. Then 625 X V X k X C = power. For
the effect through turbine, you may expect from 75 to 85
per cent effective work.

19) G. W. L. asks how to bleach horns
80 as to make them nearly transparent. What I wish
them for is to finish and mount for ornaments. A. Be-
sides hydrogen peroxide, the method of using which is
fully described in SCIENTIFIC AMERICAN SUPPLEMENT,
No. 339, you can bleach the horns by immersing for a
short time in water slightly mixed with sulphuric acid,

and sandpaper the work as smooth as possible; go

chloride of lime, or chlorine, or they may be exposed in

the moist state to the fumes of burningsulphur, largely
diluted with air.

(20) J. X. D. asks how the colors on a
sample of goods sent are made and applied to different
kinds of cloth. A. The colors are various shades of
the aniline colors. They are applied tothe fabric,
which is probably mordanted, by means of so-called
block printing. Each shade has a different block, and
the various gradations of tint are brought about by one
or more applications ofthe block.

1) E. A. S. asks how to dye cotton
yarn black with aniline, so the color will be fast; also
which is the best to use in dyeing with aniline, the pow-
der or the liquid. A. The wool is first dipped into a solu-
tion of anilinesalt (aniline hydrochlorate), then plunged
into a bath of potassium chlorate containing one per
cent of copper sulphate. The fabric is then removed
from the bath, dried in a warm room, and washed with
soap. Duringthe drying process the color is developed.
Aniline black of itself is insoluble, and is formed in the
fabric during the process of development.

(22) D. S. M. Co. asks for a recipe for a
white stamping powder suitable for dark goods? A. By
mixing white lead to the consistence of paint with a
rather thin mucilage of acacia, we think a satisfactory
white marking ink can be made. A more successful
process is by dusting over the stencil the white lead
mixed in powder with a little resin, fixing the pattern
by covering with a piece of paper and ironing with a hot
iron. When thecloth can be turned (as between boards
or book covers) without scattering the powder, it may
be preferable to apply the heat directly to the back of
the fabric.

(23) T. H. asks for a recipe for remov-
ing stains from a marble hearth, caused by burning of
note or letter paper (I suppose sized) on the same. A.
Take 2 parts of common soda, 1 partof pumice stone,
and 1part of finely powdered chalk; sift it through a
fine sieve, and mix it with water; thenrub it well all over
the marble, and the stains will be removed; then wash
the marble all over with soap and water, and it will be
asclean as it was at first.

(24) .P. D. wishes a receipt for a trans-
parent lacquer for covering a highly polished brass,
which does not deaden the finish, and will keep it from
tarnishing, such as the eastern chandelier manufacturers
use. A. Dissolve 2 ounces gum sandarac, and half an
ounce gum mastic in one pint alcohol. When dissolved
add 5 drops glycerine.

(25) C. E. M. wishes a receipt for mak-
ing a cement which will fasten glass and white metal
together. A. The following are receipts for cap ce-
ments: 1. Resin, 5 1b.; beeswax and dried Venetian red,
of each, 11b.; meited together. 2. Equal parts of red
lead and white lead, sometimes a mixture of white lead
and glycerine, is used.

(26) J. T. W.—Bromine has a_specifie
‘gravity of 3:1872; iodide of methylene, 3'342; and mer-
cury, 13'55.

@7) C. H. J.—An alloy consisting of 4
volumes of cadmium with 5 volumes each tin, lead, and
bismuth is quite liquid. at 150° F. The alloy given by
you is known as Wood’s patent fusible alloy, and
melts between 150° and 160° F. We are not familiar
with the composition used on the fire extinguishers, and
hence cannot say as to their melting point. Nor do
we know of any alloy that is liquid at 1209 F. An
amalgam is analloy containing mercury.

@8) P. D. asks: 1. What is the chemi-
cal formula of protoplasm, of grape sugar, and of lin-
seed 0il? A. The chemical composition of protoplasm
cannot be satisfactorily expressed by a formula. Grape
sugar has the formula CgH;304. Linseed oil has approxi-
mately the formula C;,Hy50, 2. The specific gravity
of lithium, cobalt, and manganese? A. The specific
gravity of cobalt is 8'9: of lithium, 0'6; of manganese, 8.

(29) W. L. E. asks: Isthere any method
of depriving crude petroleum of its disagreeable odor?
A. Twenty pounds of petroleum are placed in a suitable
vessel, and by means of a long necked funnel two ounces
each of concentrated sulphuric acid and nitric acid are
poured into the receptacle; finally 1 pound of alcohol is
carefully poured on top of the oil. The latter gradual-
ly sinks to the bottom. As soon as it comes in contact
with the acids it develops heat and causes slight effer-
vescence from boiling. A small quantity of nitric ether
isformed. This and similar products of the reaction
produce an agreeable odor which is imparted to the pe-
troleum. The latter assumes a yellowish color, and, after
having stood in contact with the acids and alcohol for
about one hour, is gently agitated with water, and after
about 10 hours decanted. The lower layer may be used
for deodorizing the heavier petroleum oils by agitating
them for twenty minutes with the mixture, decanting af-
ter twelve hours, and then washing with milk of lime to
remove all traces of acid.

(30) A. L. K. writes: I see in my SCIEN-
TIFIC AMERICAN, vol. lii. and No. 1, a list of nineteen
fine metals, whose value respectively is above $1,000 per
pound. Has not one been overlooked, viz., indium? I
notice zirconium quoted at $7,200 per pound. What is
the metal itself used for? How are its oxides, chlorides,
etc., etc., manufactured? And for what purpose used?
Where bought and sold, and at what prices, etc.? A.
Indium is an exceedinglyrare metal. According to a
table prepared by Dr. Bolton and published in 1875, the
price of indium per pound was $1,522.08, this being at
the rate of $3.36 per gramme. 1In 1880 it was quoted at |
$4.83 per gramme. Zirconium has no practical appli-
cations, unless it be in connection with the electric
light. The various salts are prepared by chemical
means from the silicate or mineral zircons. Itis only
bought and sold as a chemical curiosity at fancy prices,
from dealers in pure chemicals and chemical apparatus.

(81) E. W.—The Martini-Henry rifles
used in the British army are made at the Government
works, Enfield, near London. They combine the Mar-
tini breech action with the Henry barrel.

(32) M. H. C.—Certain of the lower
forms of life are capable of existing and even growing
in ice without having their vitality destroyed.

(33) J. M. L. writes: I have a Laurent
polariscope’out of which I am unable to get good results

Evenwith the clearest sugar solution the shadow is
very dark and the line unsensitive. Can I do anything
. to increase the brilliance of the light without destroying
the monochromatic character of the fiame? Gas, which
might be better, I cannot obtain. A. Use a lamp burn-
ing coal oil.

(34) J. P. G.—1. In reference to gelatine
sensitive paper you can obtain an improved kind from
Messrs. E. & H. T. Anthony & Co., 591 Broadway, N.
Y., which is thin and has a toothed surface for taking a
crayon or pencil, well adapted for enlargements. The
pure whites are obtained by thorough fixing, and, after
a careful washing, by running the paper through very
dilute solution of water and sulphuric acid:

Water......... veeenes...80 0z
Sulphuricacid.......ccovvuee viviiiiane.

The bluish prints you speak of are made on paper
sensitized on a nitrate of silver bath; the paper is then
dried, and put in a solar camera and exposed to the sun.
The paperis notlike that used in the blue process of
copying drawings. The solar camera is an expensive,
cumbersome apparatus, and requires special skill to
operate it. It is not possible to make solar prints with
the apparatus described on page 86, vol. 1., of the Sci-
ENTIFIC AMERICAN, as the ordinary silver paper is too
insensitive. 2. The focus of your marine glass is too
short for anastronomical telescope.

(85) W. 8. asks: Is there any fluid other
than water that can be converted into a gas, as water
is into steam, that will assume its natural order, as does
steam into water? A. The common hydrocarbons,
which are volatile at ordinary temperatures, form gases
without decomposition, such as, for instance, alcohol,
ether, or chloroform.

36) E. F. S. asks how large chunks of
coal are made into ornaments, such as match safes and
inkstands—what tools are used to cut it, and how it
is polished. A. There are no special tools used, and,
the polishing process is similar to that adopted with’
any mineral. They can be polished by rubbing with
sandpaper of a coarse character, and finally finishing
with a finer paper or a little chalk.

37 C. R. F. asks for a good receipt
for tinning malleable iron. Also a receipt for making
a good gold solution. A. For tinning malleable iron:
Clean the work of grease or oil by boiling in caustic
soda water, then rinse in clean hot water. Then tho-
roughly clean from scale in a bath of muriatic acid one
part, water four parts. Then dip in a solution of muri-
ate of zinc and sal ammoniac, made by saturating
muriatic acid with metallic zinc and adding ten per
cent by weight of sal ammoniac. Then dry on a hot
plate or otherwise, and dip in the melted tin bath.
Gold solution: Dissolve fine gold in a mixture of two
parts hydrochloric acid, one part nitric acid, to satura-

tion. Gently hea i bath until
€ acid is evaporated, leaving a dark red mass, W

is soluble in distilled water, with which you may make
the solution of the required strength. Also see SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 160, on_electro gild-
ing and the solution.

(38) W. W.—There is no way of hard-
ening brass that has been annealed, except by compres-
sion. Such a process would be worth millions.

(39) E. N. N.—The difference shown
by the almanac represents the equation of time, or dif-
ference between the mean or clock time and the solar
or sun time, the solar time not being an equable divi-
sion during the year, caused by the nodes not corre-
sponding with either axis of the earth’s orbit. The
length of the solar day varies with the latitude, and the
mean clock indications should correspond.

(40) W. McP., Jr., asks: What will make
white paper transparent, so that when a bright color
is placed on the back it will show through distinctly? A.
Dissolve a piece of white beeswax, about the size of a
walnut, in half a pint spirits of turpentine; then having
procured some very fine white woven tissue paper, lay
it on a clean board, and with a soft brush dipped in this
liquid go over one side and then turn it over and apply
it to the other; hang it up in a place free from dust to
dry. Itwill be ready for use in a few days. Some add
a quantity of resin, or use resin instead of wax. Per-
haps simply brushing sheets of paper over with boiled
oil will prove satisfactory for your purposes.

(41) G. C. W. asks for the best way to
prepare a tin churn for churning, so as to keep the milk
and butter from sticking to the churn. A. The addi-
tion of a little water as the operation proceeds will
doubtless help you. A certain amount of experience is
also essential.

(4?) J. A. F. asks for a receipt for a
good paste that will not draw engravings when pasted
down on paper. A. For this purpose we would recom-
mend the use of a thin paste. A mixture of gum traga-
canth and gum arabic forms with water a thinner muci-
lage than either of these two gums alone. Rice fiour is
said to make an excellent paste for fine paper work. A
solution of 2}4 ounces gum arabicin 2 quarts of warm
water is thickened to a paste with wheat fiour; to this is
added a solution of alum and sugar of lead 114 ounces
eachin water; the mixture is heated and stirred about
to boil, and is then cooled. It may be thinned with a
gum solution.

(43) F. W. G.—A boiler for a one horse
power engine should have eighteen square feet heating
surface for effective power. A common cooking stove
will not be suitable for such a boiler. .

(44) B. G. M.—Large window plates
may bulge from compression in their setting or by con-~
traction from extreme cold. If the plates are thin, it is
possible that their own weight may contribute to the
excessive bulge at the bottom. If the putty or whatever
holds the glass in place is bulged as you have sketched,
it indicates edge thrust, which may be relieved by reset-
ting or cutting away the bearing at the proper place.

(45) H. O. T.—All vessels propelled by
steam are required to have a United States license; by a
recentorder, launches and yachts of 5 tons and under
only require a fee of $5.00 for the license.

46) J. J. B.—We know of no surface
indications for coal save the strictly geological charac-

i

because the alcohol sodium flame is not bright enough.
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ter of the rocks associated with coal bearing strata. See
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SCIENTIFIC AMERICAN SUPPLEMENT, No. 241, for geolo-
gy of the coal region of Pennsylvania, also No. 173, ge-
ology of coal; also an interesting article by Prof. New-
berry, in No. 383; also Dana’s Geology. The humming
of a locomotive is caused by the vibration of the spring
safety valve, which produces a synchronous resonance
of both air and earth through the medium of the escap-
ing steam.

(47) N. .asks: 1. Would an ordinary |

Babcock fire extinguisher, 10 x 24 in., with a guarantee
of a 220 pound water -test, be safe for a steam pressure
of say 100 pounds? It is brazed, notriveted. How as
to its capacity to supply a cylinder of say 1% x 134 in.
by casing it in a fire box for 3¢ its surface? A. The ex-
tinguisher is large enough for.the engine as stated. We
would not recommend you to risk more than 50 pounds
pressure. 2. Is there a flexible tubing is the market;
rubber or otherwise, that would be suitable for steam at
75t0 100 pounds pressure, say 4 in. inside? A. The:
flexible tubing or * steam hose * is made by large rub-
ber hquses for this use.

(48) P. C. asks: The safe transmitting
horse power of a 14 in. double leather belt. Pulley on
engine crank shaft, 5 ft. diameter; 80 revolutions; pul-
ley on main shaft, 8 ft. diameter; distance between
centers of crank shaft and main shaft, 25 ft. Elevation
of main shaftabove crank shaft, 15 ft. Sag or droop of
belt on top line of belt; also the rule of size for belt for
given horse power. A. Your belt will -transmit from 18
to 20 horse power. The size of belt for given horse
power is very variable, according to strain, speed, and
size of pulleys, and also the lap. on the pulleys. You
will find interesting articles and tables of belts and their
power in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 39,
331, and 236.

(49) G. W. 8. writes; I have an engine,
the cylinder of which is 8 in. diameter, having a stroke
of 5in., anﬁ running at from 250 to 300 revolutions per
minate, which I wish to furnish with steam by pump-
ing hot water into a coil of copper tubing after it has
been heated. How much tubing would be required, and
what size would be best? I wish to take up as little
room 'as possible. With such a coil for a boiler are
water gauges, steam gauges, or safety valves required?
A. With 50 pounds pressure your engine will develop
about 214 horse power, and will require about 385 square
feet of heating surface in the boiler, If made of 134
copper tubing outside diameter, you will require 100 ft.
in length. For a serviceable boiler, this amount of pipe
should be made into several . coils terminating in head-
-ers at top and bottom, with ‘an outside connection for
water gauge, gauge cocks, and safety valve. We do
not recommend this form of boiler to the inexperienced.

(60) W. J., Jr., writes: I am-very anxious
to learn to play the violin, but thereis no teacher here
that I know of. Could such music - be tanght by mail?
Aund 1t 80, will you give the address of some oue that
teaches it? A. It is doubtful whether playing on the
violin can be taught by mail. However, if you corre-
spond with either the New York Conservatory of Music

or else the College of Music, full information will be’

given you.

(561) Reader.—The finest wool is said to
be that from Silesia, a province of the German Empire
near Austria. The wool obtained from the Angora
goat, not sheep, is the whitest wool known, but we do
not think thatit equals that obtained from the Austra-
lian merino sheep in fineness. = See the article on Wool
in Appleton’s American Encyclopedia.

(52) J. Z.—~Powdered charcoal is the
best filling for a refrigerator, as its antiseptic properties
are very essential. Mineral wool is also good, and bet-
ter if mixed with charcoal. Ashes are too dense, and
will not prevent mustiness.

(53) J. D. W.—Iron is strongest at
about 500° temperature. A boiler is probably a little
_stronger with 200 pounds steam pressure than with 200
pounds water pressure.

(54) H. S. B. asks the reason for somany
oil paintings cracking—often those by the best artists,
who, it is to be supposed, would use only the best ma-
terials. A. The cracking of paints is due to the oxi-
dation of the oils, ete., with which the paints are mixed,
causing the canvas to shrink and ultimately to”crack.
The only remedy is varnishing, which must be per-
formed from time to time by those who desire to pre-
serve their pictures.

(55) W. F. W.-—An analysis of French
bottle glass gave the following results: Silica 5355,
potash 548, lime2922, alumina6'01, oxide of iron 574,
parts in 100.

(56) C. E. M. asks: Can youtell us what
will toughen stearine? It is too- brittle for small can-
dles. Beeswax we have tried, and it will not work. A.
Parafiine is used to stiffen candles.

(57) A Subscriber asks - a reliable recipe
for canning asparagus in self-sealing glass jars. A.
The asparagus is generally cooked in the jars, and then
sealed when deemed sufficiently cooked. The manipu-
lation is one that. can only be acquired by experi-
ence, and it is therefore impossible to give you any
receipt, by following which successful results will
ensue.

-(58) C. P. M., Jr., asks how many mints
there are, and where, in the United States. A. Under
the coinage act of 1873, the following mints and assay
offices are in operation: The mints of Philadelphia, Pa.,
San Francisco, Cal., Carson City, Nev., and Denver,
Col.; and the assay offices of - New York, N. Y., Char-
lotte, N. C., and Boise City, Idaho.

(59) C. F. M. asks how to make a silent

gunpowder, to shoot birds for stuffing. A. We do not
know of any silent gunpowder. A light charge with
small shot or else an air gun can be used to kill birds so
as not to injure their skins.

(60).C. F.—To enlarge a card photo with-
outa ¢amera for photo crayon work, first soak the photo-
graph in warm water until thealbumen paper separates
from the card mount. Now dry the albumen print and
lay itin a printing frame, picture side up, and then put
in on top, film side down, an ordinary gelatine dry
plate. " This should be done by a red light. ' Make the
exposure to white hgﬁt for one or two seconds, and de-

"on film side away from the drawing.
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velop the image in the ordinary way. When fixed, you
have a clear negative of the card photograph. By plac-
ing the negative in an enlarging apparatus, as describedin
the SCIENTIFIC AMERICAN off Februurylg, 1884, and using
gensitive gelatine silver paper,” any size enlarged image
can be obtained. A positive may be made from the
glass negative by contact, and enlarged up by means

{ of a camera.. Sketches can be easily made while it is
‘thrown up.

(61) M. C. G.—To make photo develop-
ing trays water tight, whether made of wood or metal,
coat them three or four times, after each application
is dry, with a diluted solution of Syrian asphaltum dis-
solved in oil of turpentine. Pasteboard used for the
same purpose should first be coated with linseed oil
varnish.

(62) H. K.—There is no better way to’

put a high gloss uponthe canvas enlargement than by
the method of wax and turpentine; we think the pro-

| portionsyouhave used were too strong; instead of equal

parts of wax and turpentine, try the followingformula:
‘White wax in shreds ............... ceeesnloz.
'0Oil of turpentine, .. 50z

| On page626, ‘October 3, 1884, issue of the Photographic

Neiws, you will find useful information on this subject.
The usual sizinggiven to cotton cloth is imparted to the
thread before it is woven; the glaze is. made by pass-
ing the cloth through heated calender rolls under
pressure.

63) I. A. 'W. asks how to prepare a
a rapid photo printing paper which shall exceed in ra-
pidity the ordinary blue process, and be capable of
being affected by light passing through an ordinary 3
ply sheet of Bristol board. A. By means of gelatino-
bromide of silver emulsions, rapid printing paper can
be successfully made, but its manufacture is at-
tended with considerable bother; and as it willkeep well,
it is advisable for the beginner to purchaseitready
prepared from dealers in photographic materials.  One
method of preparing the paper is, first, to make a sensi-
tive emulsion as given by Henderson on page 293 of the
November 8, 1884, issue of the SCIENTIFIC AMERICAN,
and then to coat a sheet of plain Saxe paper with it, by
laying the moistened sheet.upon a level piate of glass,
and bending the edges up by strips of wood, to form a

paper dish. Theemilsion while warm is now poured’

on the center of the sheet until a pool is formed large
enough to permit it to be spread equally over: the sheet
by a glass rod. It is then allowed to cool, and when
sufficiently set the sheet of paper is hung up to dry. It
may now be exposed, film side away from the face of
the thick card board drawing, in an ordinary printing
frame for two or three seconds to diffused daylight, or
for a minute and a half to the light from alarge kero-
sene lamp. The imageis then developed by immers-
ing the exposed sheet in a solution of ferrous oxalate
of potash compored of saturated solution of neutral ox-
alate potash acidified with a solution of oxalic acid suf-
ficient to turn blue litmus paper red, 6 ounces, satur-
ated solution of sulphate of iron, 1 ounce. The iron
must be poured into the oxalate. Halfa dozen exposed
sheets may be developed one after the other, in the
same solution. The sheet is next washed by soaking
in a pan of water for four or five minutes, removed, and
immersed in a solution of

Hyposulphite [T 70 F: MR
Water..

vieees-sl Oz
vieee..B8 02z,

for eight mmutes, which ﬁxes the prmt- the latter must.

now be washed for two or three hours in several changes
of cold water, whén it ‘may be hung up to -dry, which
itmust do spontaneously, as the application of heat
will melt the gelatine ilm. Examination of the print
will show the lines and figures non-reversed as ‘in the
original drawing, because the sensitive sheet was laid
The operation- of
preparing and developing the paper must be carried on
in a dark room hght;ed only by a deep ruby red non-
actlmc lamp.

INDEX OF INVENTIONS‘

For whlch Letters Patent of the
United States were Granted

February 24, 1885,
AND EACH BEARING THAT DATE,

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

Alarm. See Till alarm.
Alumina by paper mill sludge, manufacture of, C.
V.Petraeus........eceuvennnn asessssccesesasane .. 312,804
Awning frame, J. Read.... . 312,898
Axle skein, J. R. Sandage...... . 312,765
Axle truss, wagon, F. Ulrich........
Bale and package tie, I. N. Hopkins...
Bale band, adjustable, G. Nicholson...
Bale band tightener, S. L. Carpinter...
Bale tie machine, L. Cook..........
Baling press, G. W. Smith...
Banjo modulator, J. B. Howe.. .
Barrel, A. C. Carey.. .. 312,967
Barrel fllling and headlng apparatus, A. C.

Carey...cceveeenncenenaanens ceessesccncecsasaanes ... 312,968
Battery. See Secondary battery.
Bearing, anti-friction, D. J. Powers................ 813,022

312,625
. 312,921

Bed, folding, T. P. Glody..
Bed, sofa, C. Streit.........

Belt shifter, W. G. Vernon . 313,035
Belt tightener, J. T. Fertig.. . 312,989
Belt tightener, H. H. Sawtelle........c.ovevviiiieee 312,659

Bicycle, C. G. Thayer . 312,930
Bicycle fork, Knous & Wallace............. ceeeeeess 312,732
Block. See Hoisting block. Paving block.

Bluing holder, J. C. Nobles.......ccccuunen

Boat detaching apparatus, H. E. Foster..
Boiler. See Paper pulp boiler. Steam boiler.
Bolting reel, A. J. Terry.... ceeenesa. 312,612
Book holder and carrier, Pott, Jr., & Gorham...... 312,021
Books, binding, Brehmer & Brown....... . 312,606
Books, machine for binding, Brown & Brehmer... 312,609
Boot andshoe cleaner, 8. J. & M. G. Rhoads 312,764
Boot or shoe, J. B. Turner......
Box. See Fire alarm signal box. J ewel box.
Paper box.
Box, J. Flynn..... .
Bracelet, A, Vester........
Bracelet, chain, F. F.Heilborn ceeesprenee
Brake. See Steam and air brake.

ceseras

, Castings, machinery for making moulds for, M.

1 Coupling. See Car coupling. Thill coupling.

| Cultivator, tongueless, P. P. Mast et al.....

.| Ditching machine, J.

Brake shoe, J. J. LapPiN.cccececeeencecrecannceenans 312,734
Brush handles, detachable, S. C. Collins, .. 312,611
Burial apparatus, M. Chastain......cccecceeenes vee. 312,616
Burner. See Gas burner. Hydrocarbon burner.
Button, J. P. NOYeS.....ccecceeeenneenccscesscancecsss 313,017
Button, T. W. F. Smitten.
Button, J. H. Walker....
Button, T. J. Winans, .ee .
Button attaching machme, L V. Moulton,

. 312,748, 312,749
Button fastener, E. 0. ElY....c.ccccevierenninees
Buttonhole cutting attachment, Ulmer & C
58 T ‘eseecssernans ceseeccencess 312,932
Button hook, L. W, Fairchild...

Buttonsetting machine, E. O. Ely....... ceeeess 812,987
Buttons to fabrics, apparatus for attaching, Wil-

kins & Miller......... tesecescenesccscnne ceeennen.. 312,688
Cable hanger, W. R. Patterson.. .. 312,755
Cables, repeater for submarine, M G. Farmer. .. 312,831
Can watering machine, A. R. Merrell......,. .. 312,648

Car coupling, M. Joo........ PRI .- .. 312,861
Car coupling, D. I.. Richards eees 312,657
Car coupling, E. Rye.............. ceeeen. 313,026
Car cover, R. H. Wyman........... .. 312,186

Car cover, railway, R. H. Wyman.... vee. 312,785
Car covers, guard for freight, R. H. Wyxnan .. 312,187
Cars, grip attachment for railway, J. J.'Endres.... 312,711
Carburetor, E. J. Frost........... ceettitenannennanass 312,836
Carburetor, E. J. Vaughan......... ceveees 12,774
Carriagestandard, C. C. Egerton.......... cenes 312,618

Carrier. See Hay carrier.
Cartridge, pneumatic, W. T. Chamberlain.......... 312,706
Cartridges, implement for packing, P. Butler...... 312,809
Case. See Cigar and cigarette case. Watch

case. .
Cash register, W. C. McGill................. cerernese 312,740
Caster, W. Koch......... . 312,733

Caster, D. J. POWerIS....ccccceaueeecnscncasscennnens ... 313,023
Casting, sand moulding machine for running rid-
dled sand into moulds for, W. Doyle............ 312,983

R.MOOTE (I).eereyuerenciannnnians sovennes veeesees 10,562
Castings, truing, O. J. Ziegler cesense 312,693
Chimney cap, T. J. SteeD....cccccauuennes feee

Chimney cowl, T. Cruger.....
Chuck, centering, C. W. Glover..

Chuck, lathe, C. W. Glover...... 312,838
Churn, W. H. Tambling..........ccc.uue .. 312,671
Cigar and cigarette case, G. L. Preston.. .. 312,656
Cigar lighter and cutter, A. Peschel........ 312,654 \
Cipher machine, combination, D. R. Smith.. 312,165
Clamp. See Harness loop clamp.

Clamping device, J. F. Packer.............. POTP 313,019
Clay, machine for preparing, J. 8. Smith .. 312,667
Clay, machine for treating, J. S. Smith. . .. 312,666

Clay reducer and disintegrator, W. Burkman...... 312,808
Cleaner. See Boot and shoe cleaner. Peanut
cleaner.
Clock bell. H. W. Barnes..........cvveeeeeeennens veee 312792
Clock bell hammer, C. H. N veeeee 313,016
Clutch aind brake, combined, A. N. Simmerly...... 812,911
Cock and bottle stopper, siphon stop, I. M. .
Abbott......... feeeeeteeeieeieeeiaeiaaas T 312,600
Cocks, attachment for water supply, H. 8. Lord... 312,872 \
Coffee hulling machine, J. Schultz.........cccceeuees 312,767 |
Confectionery, article of, W. Reinhardt. .o 312,761
Conveyer, endless or pan, F. I. Pearce..............
Corn popper, G. T. Copeland............ ceeenneennes 312,612
Corrugating rolls, toel for, T. H. Stevenson. .
Corset, G. Schilling........cceeviiiiniiiiiiiiiinnnne.

Cotton and other fibers, machine for opening and

cleaning, Clarke & Perham.. .. 312,815
Cotton gin feeder, G. Winship.. .. 313,038
Cotton picker stem, C.T. Mason, JT...... cosecesens 312,647

Cover for chamber pails, etc., A. Judson..
Cover for varnish kettles, D. R. Hostetter.
Crank or eccentric, variable, W. H. De Valin..

Cupola furnace, J. J. Johnston
Curtain tixture, J. M. Nickel.....

Cylinder Iubricator, S. Townsend.. . 313,033
Damper, R. Hillgon......c.cce..... ceeeecennnaes 312,635
Damper mechanism, time, Lakin & Emerson. Jr.. 313,003
Decorticating machine, G. Gibson........... ceeeess 312,837
Dental plugger, J. F. Clement........... ceeeseneeses 312,818
Designs in relief, making ornamental and other,

M. Suess......... tetessssescensanas erecctccsnnes .. 313,029

. Harker..
Ditching machine, W. Pulver.
Door check, D. Jennings..... oo 312,859
Door hanger, J. A. Carr.. reeees 312,969
‘Door spring and bell, combined, Bruen & Wall ... 312,806

29, 312,631
ceseens. 312,758

Drawer pull, E. J. Blackham........cccevvvniunnaes 312,798
Driving wheels, shipper device for bevel friction,

F.L PearCe.....cooeeeeeieeeerasosennnsnns e 312,890
Drum cover, G. W. Brown . . 312,804
Dust collector, J. M. Sprinkel.... ... 313,028

Ejector or vucuum brakes, J. Gresham............. 312,91
Electric apparatus, automatic cut-out for,J. Du

Shane...... eerescccessarsacnssscecassscsecnncossans 312,985
Electric conductor, W. R. Patterson (r)............ 10,563
Electric lighting by secondary batteries, system

Of, A. H. BAUET......coctvnrnnceenceocnnnnns oo 312,698

Electric machine, dynamo, W. M. Mordey......... 312,746
Electric machines, armature for dynamo, C. F.

.. 312,807
.. 312,803
312,613

Electrical conducting material, C. S. Bradley..

Electrical conductor, Thompson & Eberle....... .

Elevators, machinery for opening and closing au-
tomatically safety-covers for, A. J. Blaikie....

Engine. See Oscillating engine. Steam engine.
Traction engine.

Extracts from cereals, preparing, H. Lehren-

312,699

Feed water heater. J. A. Gmnt
Fence machine, barb, I.. Cook.

Fence post, A. E. Stephenson.....ceecceeeeeee .. 312,919
Fencing, die for making barbed, A. P. Thayer..... 313,031
Fencing, metallic, I. Kinney............. cecesseceess 312,864
Fender. See Fire fender.

Fifth wheel heads. die for, N. Eccles............. .. 312,828
Filtering device, W. E. Lindsley... veesenes 312,735
Fire alarm signsgl box, J. Young........... .

Fire engine system, eleclric, 8. 8. Wheeler..
F'ire escape, Z. Ludwig.......co.0ee
Fire escape, G. W. Putnam....
Fire escape. F. Shickle.......
Fire escape, H. Wettstein........ .
Fire escape ladder, J. Barnett............. ceeseeee
Fire extinguishing apparatus, W. A. Reld
Fire fender, J. W. Ells
Flour bolt, Smith & Cochrane...:.......
Flue welding device, Rademacher & Lemon.
Fork forming machine, P. D. Dupont..
Fountains, floating apparatus for nroducing 11-
luminated, F. J. Bolton...... cesesessenees 312,958
Frame. See Awning frame.
Fruit jars, machine for holding andhn.ndling B.

Furpace. SeéCupola.fumace.
Furnace for manufacturing iron’ and steel, J.
HeNAerSON....cceevreerieersssssssssssscccssssscss
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| Lamps, focusing electric arc, L. G. Woolley.
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Furnace for reducing zinc and other metals, J.

Quaglio
Furnace for the combustion of bituminous coal,

Pratt & Palmer......... 312,656
Game counter, N. M. Beach..... oo 312,794
Gas, apparatus for manufacturing, J. J. John-

BLOM..ecveeenssecscrcsencsecnncsccssoscssacconsensss 312,729
Gas burner, safety, G. W. Browne.. reees 312,806
Gas burner, safety, M. L. Pence.. .. ceenses 312,802
Gas, composition of matter tor the manufacture

of, J. J. Johnston.... PR s A 1]
Gas conveying and distributing system, -A. W.

Cadman....ceverieerereeeccceonssccccansaeiscosces 212,811

e

Gas engine gas governor, E. Schrabetz.......... oo 312,906
Gas mains, carrying off leakage from, G. Westing=-
house, Jr.....c.ceiueiiinnns ‘e

Gas, manufacturing, J. J. Johnston...
Gate, C. W. Hstelle.......

Gate, H. A. Filley......
Gear, friction, 8. Wllcox..... ...... cresecssessanecess 312,780
Generator. See Steam generator.
Gold, silver, and lead from ores, extracting, W. E.

B = -5 o o T .. 312,847
Governor, steam engine, T. N. Perrine........ eeees 312,893

Grain binder knotting mechanism, J. ¥. Appleby. 312,790
Grain drill agitator, J. B. Cottom...
Grain screen, D. D. Mook......... .. 312744
Grain separators, etc., blast regulator for, J.

GIUDC..ove toinennnieinireireneieiescancnnees cennne . 312,992
Grain winnower, A. Strott... .. 312,929
Grate bar, J. B. Crawley ... .. 312,614
Guns, safety lock for concea,led hammer, F. F.

€0 T TP L X1.1) §
Hame, 1. Latshaw ........ . 312,868
Hammer, power, M. Deering.. . 312,826
Hammock, M. R. Ewing.............. .. 312,988
Hammock and cradle stand, S. Kops.............. . 313,002

Handle. See Brush handle. Stove door handle.
Hanger. See Cable hanger. Shaft hanger.

Harness loop clamp, J. Wagner
Harness rack, G. F. Walter......

ceeen. 312,679
... 312,938

Harrow, wheel, E. F. Stoddard.... .. 312,112
Harvester, grain binding, J. S. Davis........... .ees 312,824
Harvester wheel, Mertz & Lorton......... rereeeaees 312,883
Hat forming machine, D. Almond. .. 312,602
Hatch, elevator, P. M. Wilson.............. 312,182

Hay rake and tedder, combined, J. E. Offutt.

Heater. See Feed water heater.

Hinge, trunk, E. ADAreWS...cccvvverenennees . 312,947
Hoisting apparatus, Maddock & Michaels. .. 312,137
Hoisting block, F. Shickle................. .. 312,663
Holder. See Bluing holder. Book holder. Mer-

chandise holder. Pen and pencil holder. Soap
holder. Whip and rein holder.
Hopper tube for keeping clean saloon hoppers in

railway cars, etc., saloon, J. Martin..... TP 312,876
Horse blanket, A. G. McPherson....... .. 312,880
Horse rake, J. M. Long........... .. 312,645
Hydrant, P. White.... .. 312,686

Hydrocarbon burner, J. A. Cowles..
Ice elevator mechanism, J. R. Eccles..
Inhaler, G. B. Snow..
Invalid supporter, 8. J. & M. G. Rhoads .
Iron. See Tuyere iron.

.. 312,976
.. 312,616
.81
. 312163

Iron, manufacture of, J. J. Johnston................ 312,641
Jack. See Lifting jack. Wagon jack.

Jewel box, W. Schott.......cccoveiiiiiiiiiiiniennnns 312,766
Jewelry manufacture, T. W. Foster....... ......... 312,833
Journal bearing, F. W. Johnstone.......ccccc.e.. . 312,860

Ladder and fire escape, extension, J. P. T. Davis.. 312,979
Lamp, F. RhinA..cciveiiieiiiniineiiienienneniennens 312,762
Lamp attachment, Bynon & Stewart, Jr... .. 312,810
Lamp controlling mechanism, E. H. Amet .. 312,944
Lamp, electric arc, M. N. Lynn.............. .. 313,006
Lamp for locomotives, electric, M. N. Lynn. . 313,009
Lamp shade holder, T. D. Cashin.... .. 812,813
Lamp support, electric. F. U. Adams....... .. 312,189
.. 813,039

Lasting machine, M. BrocK..........ccv.euuunnene .. 312,962
Latch and hasp, combined lock, H. O Stouﬂ’er ... 312,92
Latch, reversible, W. E. Sparks........... ...312,916, 312,917

Lathe, Cullen & See 312,615
Lathe, car wheel, J. J. Brewis...
Lathe for turning spirals, E. D. Mackintosh.
Leather cutting machine, D. Knox

Lift, hydraulic, J. S. Stevens et al..

Lifting jack, T. MAXON..coveueereaeeearcnnisnscenanes
Lifting jack, lever, wrench, and oil holder, com-
bined, W. K. Mottram..........ceevunes [ 312,147

Light. See Signal light.

Lock. See Nutlock. Time lock.
Lock, E. J. Colby......
Lock, T. Donahue et

......... 312,819
. 312,821

Loom let-offmechanism, J. 1. Cottrell. . 312,708
Loom shuttle motion, T. A. Weber......ccceuue.. .. 312,680
Lubricator. See Cylinder lubricator. Shaft lubri-

cator.
Lubricator, 8. Townsend............ FETTTR TP oo 313,034

Lubricator for locomotive or other engines, J. W.
Cloud.. ... 312973
Meats, preserving, . 312,995
Mechanical movement, W. H. Rankin. .. 812,160
Medical compound, R. Baumann....... .. 312,953
Merchandise holder, H. Meinhardt.. . 312,142
Metals by means of electrolysis, apparatus for
treating, H. R. Cassel : .... 312,814
Milking cows, device for, G. S. Frazey... ..312,834
Mill. See Roller mill. Stamp mill. Windmill.
Mitten, A. B. Perlinsky
Mortising machine, door, F. W. Stevens.
Motion, device for converting, J. Stubbe
Motor. See Spring motor. Water motor.
Motor, J. H. Forister
Musical instrument, mechanical, M. Hock.
Nail machine, W. J. Hutchins............
Nail plate feeder, G. W. McKim.
Necktie fastening, J. Weil.....

.. 312,653
. 812,669

Nutlock, A. C. Vaughan.........ccc.ev ciivieeennnns 312,677
0Oil, eliminating the smell of coal, L. Blumen-
17 1) O 312,605

0il, treating oleaginous seeds for the extraction

of, A. E. Thornton.......ccooveueeiennnnnnns ... 312,674
Ore concentrator, A. A. Kent.... .. 312,863
Ores, etc., reducing and discharging, H. Bolthoff.. 312,957

Oscillating engine, J. A. Powers............... eeens 812,157
Paint, mixed, J. B. W0OQ...ccceuiiineieeiineiennnae 312,784
Pants, attachment for, J. J. Neubert . 312,884
Paper box, J. Heron.......ce.eeeveennee 312,851

Paper holder or file, T. F. Bourne . 312,702

Papermaking making machines, screen plate or

pulp strainer for, F. Williams................... 313,037
Paper-or leatheroid, manufacture of parchment,
E. ADATeWS...covieiiiiiiieieeneanenannns e 312,945

Paper pulp boiler, J. F. Marsha 312,815

Paper stock boilers, screen or strainer for the
blow-off of, B. F. Mullin........... tee-eeeeeceess 313,011

Pavement, concrete, C. F. Rapp.........cceeeee ... 312,897

Paving and other blocks, mould box for, J. Eisen-

Paving blocks for streets, F. J. Hoyt‘ veeees veaeenes
Pawl and ratchet mechanism, stop and lock for,

J. N WIliams. ..o vviiieireieirresnsncaasececccnns 312,942
Peanut cleaner, L. R. BAWArds. .....cocceseseeenesn, 812,617
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. 312.812
. 312,664
312,904

Pen ana pencil holder, A. Oarter..
Pessary, S. Simpson et al...............
Phosphatic slag. treating, C. Scheibler...
Photographers, portable dark room for, W. W.
... 312,736
312,716
312,855
312,950

Pianoforte damper, O. Wessell et al...
Pinions, machine for polishing, Hunter & Leman.
Piston, T. Barber.
Planter check rower attachment, corn, J. C. Bar-

1 B e BaEae0000000000a00000000008000000000 ... 312,695
Planter check rower, corn, N. E. Crothers.......... 312,977
Planter check rowing attachment, corn, J. A.

Withrow.....cocvvvvens cinnnnnnns ... 312,183
Planter, corn, Hornor & Crotchett. ... 312,853
Planter, corn, C. Thompson....... ... 312,931
Planter, potato, W. F. Newbold. . 312,885

312,689
oo 812,797

. 312,817
312,649

Planter, seed, F. T. Williams..
Plow, T. M. Bissell... .......
Plow, S. H. Clanton....
Plow, reversible, C. Myers
Post. See Fence post.
Press. See Baling press.
Presses, strain indicator for screw, R. E. Bos-

. ... 312,800
Printer’s quoin, J. N. O. Hankinson.. . 312,845
Printer’s quoin, W. Hendrickson..... . 312,850
Printing machine, chromatic, W. Scott 312,769
Projectile, pneumatic, W. T. Chamberlain,

312,971, 312,912
Propeller, J. J. Williams.......... 5000000 312,781
Pulley, P. Werum......cevvvereeeenenns . 312,682

... 312,887

. 312,668
. 812,697
. 812,852
. 312,997
... 312,726
... 312,788

. 312,951
312,644
313,021
. 812,696

Pulley lubricator, loose, W. J. Ormsby..
Pulley sheave, W. H. Snelson.......
Pulverizer, land, Bates & Bryant.
Pump, G. H. Holt..............
Pump, A. H. Hutchinson...
Pump and engine, A. Johnston,
Pump, centrifugal, G. Yellott.
Pump, vacuum, R. F. Barnes..
Pump, vacuum, A. Kux
Punch, conductor’s, B. C. Smith
Punch or press, hand, A. B. Barnard....
Rack. -See Harness rack.
Railway, cable, J. P. Hunt.. 50
Railway, endless rope, W. H. H. Sisum. . 312,913
Railway frog, N. W.Boyd......cccoovevvnnnnnen ... 312,801
Railway frog and switch combined, adjustable, J.
W. & F. N. Eldridge......... HOO0A0000000 ... 312,619
Railway signaling apparatus, W. Hadden. . 312,627
Railway tie, E. N. Higley ... 312,117
Railway tie, W. MCVeY..ccoeeriiirieeerrnnnnenannns 312,881
Railway tracks, apparatus for laying, C. R. Good-

. 312,721

312,626
312,624

Railways, carrying pulley for cable. R. Gillham...
Rake. See Hay rake. Horse rake.

Razor strop, B. F. Badger
Reamer, G. R. Stetson...
Reel. See Bolting reel.
Reeling silk, machine for, C. H. Knapp............. 312,865
Refrigerator car, Ely & Cloud.......cc.coviieieiinnnns 312,830
Register. See Cash register.

... 312,603
. 812,920

Rings, show tray for, A. Friedenthal... weee 312,835
Roller mill, F. Ferrier ... 312,623
Rolling mill feeding attachment, R. W. Hunt..... 312,640
Roofing, sheet metal, L. L. Sagendorph............ 312,658

Saw fastenings, device for adjusting, Linton &

" 8aw gummer, H.
Sawing machine, band, J. V. Rowlett
Scale beam and poise, M. H. Wierner.. ... 312,779
Scales, indicating poise for lever, L. C. Irvine..... 312,857
Screen.. See Grain screen. Window screen.

Screen and storm door, combined, G. F. Barber... 312,949
Seal, E. J. Brooks.. . 312,963
Seat. See Spring seat.

Secondary battery, C. S. Bradley. ... 812,802
Seeding machine, W. D. Arnett... ... 312,791
Seeding machine, Myers & Cottom........... ...... 313,013

Seeding machines, spring hoe for, J. B. Cottom... 312,974
Seeders, drill tooth regulator and compressor for,

R. P. Ludwig.. . 812,873
Sewing machine, J. Kayser... . 312,862
Sewing machine darning attachment, F. W.

000000 . 512,923
Shaft hanger, V. Knecht.... . 312,866
Shaft lubricator, W. Dame . 312,822
Sheet and plate metal, removing swells in, J. W.

Sheet metal trunk covering and ornamenting the
same, W. B. Gould
Shell, explosive, W. T. Chamberlain.
Shoe fastener, F. Jacob...
Signal light, C. Watts (r) 5
Silverware, preventing tarnishing in, Blain &
wees 312,954
. 812,960
. 812,999

Single tree straps, die for, I. K. Camp 50
Sink, sideboard, etc., combined, A. H. Junod

Skate, roller. E. H. BATDEY...cccvveerriiiiiiiinnnnnns 312,952
Sled, A. Delkescamp .... 312,980
Sled, coasting, G. W. Martin.. . 312,646

Sled, iron, W. L. Brown.....
Smokestack, H. C. Simpson.
Soap holder, G. H. Allen
Sockets, machine for making tapered threaded,

. 312,964
. 312912
312,601

312,700
312,941
. 312,122
312,889

Soldering iron, G. W. Wilkinson.
Spark arrester, G. D. Hunter...
Spark arrester, J. 8. Park
Spike blank, H. GTeer.............coviinnneieinnnnes
Spirits and spirituous liquors by electricity, appa-
ratus for rectifying, T. E. Atkinson............
Spooling machine bobbin supporter, G. W. Dick-

Spring. See Door spring. Vehicle spring. Ve-
hicle side spring.
Spring motor. P. Byrne...
Spring seat, R. Walker... 312,115
Square, bevel, and level, combined, B. B. Merrill.. 312,743
Stamp, hand, L. Myers 313,012
Stamp mill, H. Bolthoff....... .. 312,956
Stationery package, E. S. Peck. .. 312,756
Stave and cask, A . C. Blount... . 312,955
Steam and air brake, C. Phillips (r). .. 10,564
Steam boiler, H. C. Hoffmeister.. .... 812,118
Steam engine, M. N. Lynn...... .313,005, 313,008
Steam engine, superheated, Boulton & Perrett.... 312,959
Steam generator, W. H. Page............ccoeenvuuaes 312,652
Store service apparatus, E. P. Osgood...... 312,752, 312,753

Stove, J. W. Owen et al 312,651
Stove, J. Shaaber... ............ .. 312,662
Stove door handle, J. G. Whitlock. .. 312,940
Stove foot bar, H. A. Matthews.. .. 312,817
Stove hood, M. C. Fisher...... . 312,712
Stove, hot blast, W. Rotthoff...... - 312,902

Stovepipe hanger and fastener, adjustable, J.

Stove platform, I. Van Hagen
Stove platforms, heater for the crystallization of,

I Van Hagen.......cooovevnnennnes cooon000 ceeneees 312,934
Stoves, feeding chute for, W. D. Mayfleld.......... 312,739

Scientific dmerican.

Stoves for heating air, attachment to, G. A.

.. 312,618
312,731
313,020
veeeass 312,691

Table, N. & D. Kies....... 50
Table slide, Pleukharp & Shilling..
Tack strip, Woodward & Copeland.

Target, lying, J. T.. Barker........ccoevveuneeneiianns 312,604

Telegraphic relay and telephone, combined, H. C.
119 103 112 312,670
311,842

Telephone, W. Hadden.......c.c.coveeeneeeions 312,841,
Telephone, battery, T. D. Lockwood. 00
Telephone switch, W. Hadden.......
Telephonic apparatus, C. A. Randall......... oo

312,871
312,843
312,896

Therapeutic apparatus, galvanic, T. Schmauser... 312,660
Thill coupling, Danner & Billing.................... 312,823
Thrashing machine straw catrier, C. A. Schoen... 312,661
Tie. See Bale and package tie. Railway tie.

Till alarm, G. A. Colton.. 312,701

. 312,925

Time lock, E. Stockwell... 5
. 312,754

Timepiece, J. Pallweber............. 0000000

Tinner’s and plumber’s furnace, Z. Davis. . .. 312,825
Tire tightener, T. Rodes........c.c.cceviiiiinieenes .. 312,900
Tobacco, machine for dressing fine-cut, W. H.
BenSOM...ccoverreeraeiaraacens 500000 weeens 312,796
Toboggan, J. R. McLaren, Jr veeeee.. 312,879
Tonguing and grooving machine, F. B. Kearney.. 313,000
Torpedo net, W. M. Bullivant 312,965
Toys, faucet for, W. Newman.. .. 812,750
Traction engine, J. C. Harker.. ceeeiennnenn. 312,630
Traction engine, J. Hershberger.................... 312,633
Tricycle steering device, Overman & Hadley...... 313,018

312,720
312,928
.. 312,946
.. 812,79
. 312,628

Truck, car, M. G. Hubbard
Truck, car, Strong & Mitchell
Trunk, E. Andrews....... ..

Tug, harness, L. A. Blood
Tuyere iron, J. Hadley.
Tympan sheet and compound for same,

312,994
.. 312,381
.. 312,125
.. 312,858
312,741
313,007
.. 312,724
.. 312,960
.. 3r2844
.. 312,846
.. 312,118
.. 312,690
.. 312,692
. 312,634
312,903

Type writing machine, M. C. Dodge.
Valve, W. 8. Jarboe.................
Valve, balanced slide, A. Jackson....
Valve for boilers, signal, R. A. McLane............
Valve gear, steam engine, M. N. Lynn.

Valve, safety, W. 8. Jarboe.......
Vehicle, road, W. J. Brewer....
Vehicle side spring, C. Haendle..
Vehicle spring, J. Hanser.........
Vehicle spring, F. L. Whartenby.
Vehicle, two-wheeled, O. Willson..
Vehicle wheel, J. L. Yost.
Velocipede, S. B. Hill..
Ventilator, L. Schanck..
Vessels, leak stopper for, J. B. Corey..
‘Wagon jack, Mote & Brewster.....
‘Washing machine, J. Donald ......
Watch, H. W. Hayden.................

Watch stem winding and hand setting attach-

. 312,613

. 312,982
312,848

ment, G. Hunter .. 312,856
Watch case, C. Schuetz .. 312,907
‘Water closet valve, P. White .. 312,687
Water hammer preventive, F. L. Mentel .. 312,882
Water motor, J. F. Sullivan........cooovvuiiviinnnns 313,030
Weather strip, G. W. Chinn............coovvvvieenns 512,610
Wells, coupling device for sand points in drive,

Lang & Stafford..........ccoivieiiiiiiiniiiniennnns 312,867
Wheel, See Harvester wheel. Vehicle wheel.

313,004

‘Wheels, manufacture of metal, J. R. Little..... 006
Whip, J. Holding .. 312719
Whip and rein holder, J. J. Rose... 312,901
‘Whip socket, E. W. Scott............. 312,768
Whip socket fastener, J. W. Tillyer. .. 313,032
‘Windmill, J. Benoit. 312,795
Window screen, M. L. Whitcomb 312,685
‘Wire, spool for barb, G. Case... .. 312,970
Wire work, W. R. Boerner.......... . 312,701
Wood ornamentation, L. 8. Hayes.
Yoke, neck, J. H. Osborne

DESIGNS.
Badge, O. Wettstein..........cocvevveiiiennnnne. oo 15,880
Candy, stick, T. E. Copelin. veeees 15,851
Carpet, J. I.. Folsom.. .15,853 to 15,858
Carpet, O. HeinigKe......coeveeiiiieennneeeeeennnennns 15,859
Carpet, H. Hunt...... 158,860 to 15,865
Carpet, W. L. Jacobs... ....15,866 to 15,876
Chain, watch, R. F. SImmons........c.cvevvieieennnns 15,879
Curtain fabric, E. G. Nuffer . 15,877

Fan, N. Plympton
Lamp chimney, H. Dietrich,
Plaque frame, W. H. Brownell

15818

TRADE MARKS.

Alloys used for coating metalarticles, E. C. Con-

Bats, Indian clubs, and dumb-bells, baseball, Prior
& Hilgenberg
Cigars, Burk, Rich & Co..

Cigars, M. R. Pearsall........... (R0C0000000

Cigars and cigarettes, Loud, Claridge & Co.......... 11,981
Flour, Landes, Beall & Co 11,970, 11,971
Food for poultry, egg, S. S. Myers 11,975

Medicine, certain proprietary, Healy & Bigelow.... 11,967
Perfumery and toilet soaps, Eastman & Brother... 11,966
Preserve jars, Synnott & Macqueen.... ... 11,979
Salve, Healy & Bigelow.... oo . 11,968
Spectacles and eyeglasses, A. Schweizer... 11,978
Tobacco, cigars, and cigarettes, plug and twist *

chewing and smoking, W. A. Whitaker..........
Tobacco, leaf, Loeb & BIOCK..........cceevenniunnnnns 11,972
Toilet powders, pomades, washes, and perfumes,

F. La Manna.
Toilet water, F. La Manna....... .
Watch cases, filled, H. Muhr’s SOnS.........ceeeennes 11,974

. 812,146 |

-AMERICAN on the question of tlile %geed of ice boats, de.
s

_be had at this office and from all newsdealers.

L R R AR AR RARRRRRANX

-00000000040000“’000000

.'00‘0000000000000000.0‘

AR
00'0.

OOOOOOOO0O0

. 9.9.9.0.9.9.0.9090.0
£ 26 26 2 2 A A A A 2 A A€ A A€ M A€ 2 A€ 2 3¢ X ¢ A M A L C 2 ¢ XX )

Q)

3

Absolutely Pure and Unadulterated.

FUSIL 01

0‘0.0’

*

\J 'Q

()
*
*

\7

Invaluable as a STIMULANT AND

\J .’Q’.‘.‘Q \7

)

Q)

’.’.‘

*e Malt Whiskey, obtained mostly

Q’...’.

RECOMMEND IT TO THE

I
0%

0000006088600 0858000585088060658000606066060
SOOXIIOBORKKEOOHNHIDDOOBBSNM

DUFFY’S

e 1 TT IR lams

Malt Whiske

—Do you know what it is? Ask your Physician
or Druggist and he will tell you that I'T' IS A
ure Cure for Malaria, Pulmonary Complaints, Indigestion, Nervous
Prostration, Bronchial Troubles, General Debility, Loss of Mental Power
and all Wasting Diseases. Endorsed by over 3,500 Physicians? and Chemists.
TONIO in Typhoid Fever, Dysentery

Diarrheea, and all low forms of Disease.

s ANTIDOTE FOR CHOLERA .=

‘We are the only concern in the United States who are bottling and selling to the Medical
Profession and Drug Trade an absolutely Pure Malt WhisKkey, one that is free from
FUSIL OIL and that is not only found on the sideboards of the best families in the
country, but also in the physician’s dispensing room.

DR. ARENDT, the great German Chemist, says:—*‘I have made an anal,
of your PURE MALT WHISKEY, which gave a very gratifying result.
by extract of malt convusion and a very careful 4%
* fermentation and distillation, is entirely free from fusil oil and any of those 4%
* similarly obnoxious alcohols which are so oft i
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Entirely Free from FUSIL OIL.

DEADLY POISON.
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whiskey. I therefore, ,:,

n jow n
MEDICAL PROFESSION.

L)

Prof. YON VONDER, writes :—“Purity itself—
Duffy’s Malt Whiskey, is the purest liquor that I
have ever analyzed. 1must therefore unqualifiedly
T d it to the medical profession.”

The late HARVEY L. BYRD.
of the Faculty, and Professor of thy ltimore Med-
fical College, says: “I find it remarkably free from
fusil oil and other objectionable materials so often
found in the whiskies of the present day.

JAMES™J. O’'DEA, M. D., of Staten Island, the
author of several works oninsanity, writes: “When

OCX

OO

M. D., President
e Bal

9.’0’9

()

OCX

.....

mous Malt Whiskey, I know it to be wholesome,
clean and unadulterated.”

F

a graduate of the leadinﬁ European colleges, says: “1
preseribe your Malt W

consider it a very superior reliable article and can!
heartily recommend it inlow states of fevers, acute
inflammations, and depressing maladies generally,
and also as a tonic in feeble digestion and conval-
escence from acute diseases, where an alcoholic
stimulant_is i i

.II prescribe an alcoholic stimulant, I order your fa- P nalis.

RED. H. SAWERS, M. D,, of Rochester, N. Y.

iskey in my practice here,

indicated, and especially in Phthisis

* ‘0'0’0 ‘0 ’0 ’0 ’0 .0 ‘0 ‘0 ‘0
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IN FA(ﬁ'L, IT IS A BEVERAGE
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any address in the Unite

** press Charges prepaid a plain ease (thus avoiding all opE)ortun‘it
*4® containing Six Quart bottles of our PURE MALT WH

ST0 CONSUMPTIVES, Siiicst o munensmades o
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e Rocky Mountains), all JFux= ¢
for comment), ¢,®

SKKEY and with it in ¢.®

42 writing. and under the Seal of the Company a SURE and POSITIVE CURE for ¢,¢

¢ CONSUMPTION and other WASTIN

y
DISEASES in their early stages, This ¢,®

'o® Formula has been prepared especially for us by the great German Scientist, D7». Von Vonders. 4,¢

ot
ol

inent bones in Pa,tients suffering from Consum:
#® thick coating o

fat and muscle, the sunken and

o i
'o? It can be prepared by any family housekeeper
NITTIRE MLA T T YW ELT )
After this preparation has been taken for a few weeks, the previo

at slight expense (Raw Beefsteak and our ¢,¢
S being of the ingredients.)¢,®
y conspicuously prom- ¢,®
tion and the like diseases, get covered with a ¢,¢
loodless cheeks fill up and assume a rosy hue, ¢,¢

*+* the drooping spirits revive, while all the muscles of the body, and chief among them the heart, ¢,
'o® are stronger and better able to perform their functions, because of being nourished with a ¢,¢

*4® richer blood than they

had been before. In other words, the system is supglied with more .

o carbon than the disease can exhaust, thereby giving nature the upper hand in the conflict. ¢,¢
«*¢ =m=mSOLD BY LEADING DRUGGISTS AND FINE GROCERY HOUSES s ¢
. o
s Price ONE DOILIL. AR PER BOTTILE. o:0
**  Sample Quart Bottles sent to any address in the United States (East of the Rocky Moun- #,®
:0: tains), securely packed in plain case, Express charges prepaid on receipt of $1L.25. ‘.:
L)
o 0
= THE DUFFY MALT WHISKEY CO., BALTIMORE, MD., U. §. A. 33
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Shovertisemendts.

Inside Page, ench insertion = = = 73 cents a line.
Baclk Page, ench insertion = = « $1.00 a line.
(About eight words to a line.)
Engravings may head advertisements at the same rate
i)er line, by measurement. as the letter press. Adver-
isements must be received at publication office as early
as Thursday morning to appear in next issue.

AND MILL FURNISHINGS,
UTICA, N, Y., U. S, A,

MANUFACTURED BY MUNSON BROTHERS,

MUNSON'S PORTABLE MILLS,

VELOOCITY OF ICE BOATS. A COLLEC

tion of interesting letters tothe editor of the SCIENTIFIQ

monstrating how and why it at_these_craft sail
faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFI(
AMERICAN SUPPLEMENT, No.214. Price 10 cents. To

WATCHMAKERS.

Before buying, see the Whitcomb. Lathe and the Web-
ster Foot Wheel, made by the AMERICAN WA'ITCH
TOOL €O., Waltham, Mass. CATALOGUES FREE.

GOLD CHLORINATION IN CALIFOR-

nia.— An interesting paper by F. D. Browning, E.M.. de-
scribing the mode of chlorinating gold as practiced in
Grass allef'. Cal.—The ore and its treatment. Milling,
roasti chlorinating. leaching and precipitating. Ex-

A Printed copy of the specifications and drawing of
any patent in the foregoing list, also of any patent
issued since 1866, will be furnished from this office for 25
cents. In ordering please state the number and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Wealso furnish copies of patents
granted prior to 1866; but at increased cost, as the
specifications, not being printed, must be copied by
hand.

Canadian Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, at a cost of $40 each. For full instructions
address Munn & Co., 361 Broadway, New York. Other
foreign patents may also be obcained.

traction of silver. Preparation of reagents. The mill.
The chlorination works. Illustrated with 20 engravings.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
445. Price 10 cents. To be had at this office and
from all newsdealers.

£ New Catalogue of Valuable Papers

contained in SCIENTIFIO AMERICAN SUPPLEMEN'T, sent
freeofchargeto any address.
MUNN & CO., 361 Broadway, N. Y.

[A.FAYX Co.
CINCINNATI. O.

SOLE AGENTS UNITED STATES. &
A, e CO,,
L (Cincinnati, Ohio, U. S. A.)
Efxflllusive Agents and Importers for the United States,
of the

CELEBRATED

PERIN BAND SAW BLADES,

Warranted superior to all others in quality. finish,
uniformity_of temper, and general durability.
Oue Perin Saw outwears three ordinary saws.

MONEY SAVED

In great quantities every year by Me-
chanics and Capitalists alike, through
receiving indemnity for loss of time by-
disabling injuries, from

THE TRAVELERS,

OF HARTFORD, CONN.,
‘Which has paid its policy-holders, since 1864,

Over $10,300,000,
Of which $7,292,000 was in 1884..

A. W, STEVENS & SON. AUBURN, N, Y.
Manufacturers of French Buhr Stone-Corn and Feed
Mills, Power Corn Shellers, Grain Thrashers and Separa~
tors, ‘Piain and Traction Engines. Send for circulars.

T"r PRINTING PRESSEKEN,
PE NATIONAL TYPE COs:
PHILA. PA. 100-page Book 10¢.

. . Do your

* 3Printing Press..sxm;

f (£ .Card & Label Press $3. Larger sizes $5 to $75.

_For old or young. Everyt in% easy, print-
d directions. Send 2 stamps for catalogue

of Presses, 'Iy-pe. Cards, etc. to the factory.
KELSEY & C0., Meriden, Conn.

PERFECT
NEWSPAPER TILE

The Koch Patent File, for greserv!ng newspaj

m: nes, and pamphlets. has been recently mnrgsgi
and price reduced. Subscribers to the SCIENTIFIC AM-
ERICAXN and SCIENTIFIC AMERICAN SUPPLEMENT can be
m‘%)plled for the low price of $1.50 by mail, or $1.25 at the
office of this paper. Heavy board sides; inscription
¢ SCIENTIFIC AMERICAN,” in ﬁilt. Necessary for
every one who wishes to preserve the paper.

ddress
MUNN & CO,

Publishers SCIETIFIC AMERICAN.

» OQur Illustrated Catalogue of

‘“EVERYTHING 38 GARDEN.”

Full of valuable Cultural Directions,containing Three Colored Plates,and embracing every-
thing New and Rarein SEEDS and PLANTS, will be mailed on receipt of stamps

PETER HENDERSON & Co.

- 38 & 37 Cortlandt Street, NEW YORI(

soflastseason,sent free without appiication.

© 1885 SCIENTIFIC AMERICAN, INC
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Ths Best and most. Complete Book on Hlectro-Metaliurgy
n arﬂl Language.

Wahl's Galvanoplastic Manipulations

RECENTLY PUBLISHED.

Galvanoplastic Manipulations. A Practical Guide
for the Gold and Silver Electroplater and the Galvano-
plastic Operatior. Comprising the Electro-Deposition
of all M etals by means of the Batteryand the Dynamo-
Electric Machine, as well as the most approved Pro-
cesses of Deposition by Simple Immersion, with de-
scriptions of Apparatus, Chemical Products employed
in the Art, etc. Based largel on the "Mm‘%pu ations
I&ydrog’lastiques" of Alfred Roseleur. By William H.

ahl, Ph.D. (Heid.), Secretary of the Franklin Insti-
%l%te.h Tllustrated by 189 engravings. 8vo. 656 pages.
ot. . g

3 . . . . . . $1.50
mail free of postage to any address in the wor!d.
A full desc iptive and illustrated circula of the above
* awork sent free of postage to any one who will apply.

§F Our Catalogue of Practical and Scientific Books, 96
pages. 8vo, ang,our other Catalogues and Circulars, the whole
ctrven‘/ng ev branch of Science applied to the Arts, sent
free and free of {osy,aqe to amy one in any part of the world.
who will furnish his address.

HENRY CAREY BAIRD & CO,,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPGRTERS,
810 Walnut Street, Philadelphia, Pa.

Sctentific

Americin,
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B represents that part

creates but little friction.

JOHN H. CHEEVER, Treas.

Nos. I3 & ISP

JOHN D. CHEEVER, Dep’y Treas. Branches: 303 CHESTNUT ST.,Pbiladelphia. 151LaKEST., Chicago. 52& 54

IRUBBER BACK SQUARE PACKING.

BEST 1IN
For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps.

of the packing which. when in use. is in contact with the Piston Rod.
the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet

THE WORLD.

This Packing is made in lengths of about 20 feet, and of all sizes from 4 to 2 inches square.

NEW YORK BELTINGC & PACKING CO.,

ARK ROW, Opp. ASTOR HOUSES,

NEW YORK.

JUMMER ST.,Boston,

BARREL, KEG,

Hogshead,
AND
STAVE MACHINERY.

Over 50 varieties manu-
red by

Truss Hoop Driving. E. & B. Holmes,
BUFFALO; N. Y,

HOW TO COLOR LANTERN TRANSPA-

rencies.—A valuable paperby T.J. Houston giving full di-
rections for the preparation of photographic transpa-

i
-

i

W gt

APPARATUS FOR ELECTRICAL MEAS

urements.—Illustrations and description of the various
interesting apparatus for measuring electricil;‘%v that
were shown atthe Munich Exhibition, including Wiede-
mann’s bifilar galvanometer; Wiedemann’s lvano-
meter for strong currents; Zenger’s differential photo-
meter; Von Beetz’s solenoid; apparatus for demon-
strating the principle of the Gramme machine; Van
Rysselberghe’s thermometrograph; Von Beetz’s chro-
nograph; and Harlacher’s apparatus for studying deep
currents. Illustrated with seventeen engravings. Con-
tained in SCIKNTIFIC AMKRICAN SUPPLEMENT, No.4:21.
E’mi,e 10cents. Tobe had at this office and from all news-
dealers.

SEBASTIAN, MAY & CO.’S.
IMPROV_ED $€0
Screw Cutting Lathe.

Designed for actual work; no
toy. Lathes for wood or metal.
Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-
teurs’ outfits. Lathes on trial.

Catalogues mailed on applica-
cation.

. 187 West Pearl Street,
Cincinnati, Ohio.

HORSES. — THE FOLLOWING VALU-

able papers are contained in the SCIENTIFIC AMERICAN
SUPPLEMENT. Price 10 cents each, sent by mail to any
address. To be had at this office or of newsdealers in
all parts of the country. Please order by the numbers
in large type, which indicate the number of the SUP-
PLEMENT in which the article is contained. By Prof.

y Prof.

Evolution of the American Trotting Horse.
‘W.H.Brewer. A valuable paper, showing the gradual de-
velopment of the trotting quality from year to yearinthe
{mst. the annual gains in speed, with tables and sugges-

ions as to future speeds. 3R6G.—The Fastest Records,
Beinga table of the best trotting time on record at all
distances and all ways of going, from 1830 to and. includ-
iV!\]Tg 1882, embracing Trotti in Harness, Trotting to
agon, Trotting to Double Teams, Trotting under Sad-
dle, and Pacing. 3'74.—Horses’ Legs. Seven illustra-
tions, showing the forms of sound and unsound legs,
malformations, etc. 195.—Breaking Horses by Kilec-
trlgit .. HEngraving. 208.—Polydactyl Horses, Recent
an
ot

it
tnlisrt?}our ﬂgsures. —-On tﬁe
123, 185.—8pecification_of the Points of a
Horse. 103.—Portable Food for Horses— How to

. 2

g;ll’ro . Huxley. 44.—Value of Carrots for Horses. 4 5.
—~Calculus in Horses, Mash for, $3.—How to Treat the
Teeth of Horses—Dentistry. 88.

Portraits of Celetrated Horses. Sefton, Winner of
the Derby. 134.—Vernuil, winner of the Ascot Cup.
1 36.—8I1r Bevys and Wheel of Fortune, Winners of the
Derby. 185.—Iroquois, Winner of the Derby. 290.—
Luke Blackburn. ° .—Don Cossack, Four Year O)d
Stallion. 273.—Blair Athol, the Most Valuable Horse
:ave; kgggn. 355.—English Cart Horses. Illustrated.

s o
» On Scientific Breeding. By J. D. Caton. A valuable
pnx{er relating to the breedin%of horses and other ani«
mals. 273.—The Horse and His Fossil Ancestry. 353.
—The Horse’s Motions, as su, gested by Muybridge’s
ghotogmphs. 12 illustrations. Alsoabstract of Prof. W.

. Trowbridge’s lgcture, with illustrations, relating to
the horses in leaping and pulling, and other points in
animal mechanics. —Sci of the Horse’s Mo-
tions. Illustrated. 346.—Proportions, Conformations,
and Terms Generally Given to the Horse. With meas-
ur ts and_illustrations. 225.—How to Tell a
Horse's Age. 217.—Treatmentof Horses’ Legs. 224.
—The Percheron Horse. 246.—A Horseshoers Experi-
eunce—Valuable Hints. 253.—Horse Clipping. defense
of, 311; Kind Treat of, 303.—Floors for Horse
Stables. 308.—The American Horse. By E. L. Bere
thoud. 311.—O0On Saddle Horses. By Alexander. 291,
—Trotting Statistics. Being an alphabetical list o f Trot-
ting Horses, from 1833 to and including 1882, that have
won races in which the purses, stakes, or premiums ex-
ceeded $10/)00; with description, sire, date of career,
best, record, number of races won, and amount of purse,
A valuable paper for reference, - 377.—0n Horse Shoe-
ing. By D. Salmon, D.V.M._ 174.—The Princigles of

Geo, Fleming. 205.—The Art

Horse Shaeing.

By Dr.
of Horseshoeﬁg: Igs Earliest History and Principles. B
oil, A valuableand useful paper. 39S,

London. One page of engrave

7 caten Ho n
- ucate r8es
ings. 386.

WORK SHOPS

WITHOUT STEAM POWER
BY USING OUTFITS OF 9%

Barnes’ Patent Foot Poweri:
machinery can compete with steam}]
power. Sold on trial. Metal and
woodworkers send for prices. pus—
trated catalogue free.

W, F. & Jno. Barnes Co.,
Rockford, 111.
Address No. 1999 Main St.

PATENTS.

MESSRS. MUNN & CO., in connection with the pub..
lication of tne SCIENTIFIO AMFRICAN, continue to ex-
amine Improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had forty years’
experience, and now have wunequaled facilities for
the preparation of Patent Drawings, Specifications, and
the prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Copyrights for Books, Labels, Reissues, Assignments,
and Reports on Infringements of Patents. All business
intrusted to them is done with special care and prompt-
ness, 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 Labels, Copyrights,
Deeigns, Patents, Appeals, Reissues, Infringements, As-
signments, Rejected Cases, Hints on the Sale of Pa-
tents, etc.

We algo send. free of charge, a Synopsis of Foreign
Patent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

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

BRANCH OFFICE.—Corner of F and Tth Streets,

Washingion, D. C.

r and for painting them. Contained in SCIENTIFIC
AMERICAN SUPPLICMENT, No. 423. Price 10 cents.
To be had at this office and from all newsdealers. The
same number contains an illustrated paper on Im-
provements in Photo-block Printing.— Another valuable
paper on the Preparationon Lantern Transparencies is
contained in SUPPEMENT, No. 4'24.

A A GRIFFING IRON CO
STEAM HEATING Apparatus

SOLE MANUFACTURERS

BBUNDY STEAM RADIATOR

75 0 COMMUN/PAW AVE.
JERSEY CITY, NJ.

See illus. article in SCIENTIFIC AMERICAN Sept. 13, 1884.

THE MANUFACTURE OF SODA.—A

gaper by Dr. Jullus Koebig, showing the advantages of
he ammonia process over that of the Leblanc in the
manufacture of soda, and the possibility of the United
States, through the use of it, competing successfully
with the European industry. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 4485. Price 10 cents. To
be had at this office and from all newsdealers.

DRAWING
INSTRUMENTS.

ELECTRO-MAGNETISM AS A PRIME
Mover.—An acconnt of the various attempts that have
been made to utibize electro-mngnetic power as a prime
mover. Schulthess’ machine. Salvator dal Negro’s ap-
aratus. Jacobi’s apparatus. Davidson’s apparatus.
evenport’s devices. Capt. Taylor’s electro-magnetic

1llustrated catalogue
sent on application to
‘WM. T. COMSTOCK,
A6 Astor Place,
New York.

engine. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 359. Price 10 cents. To be had at this office
and from all newsdealers.

ROOFING

FOR SAMPLE ~°CIRCULAR
W. H. STEWART
74 COURTLAND, ST, NEW-YORK.

SE/VD

NEW SOUTH WALES.

To Iron and Steel Bridge Builders.

The Agent General for New South Wales invites De-
signs ang Tenders from Iron and Steel Bridge Builders
of experience for a Steel Bridge to carry a double line of
Railway across the, River Hawkesbury, near Sydney,
New South Wales.

The distance between the Abutments of the Bridge is
about 2,900 feet. The Bridge is to be a clear height of 40
feet above high water. The River is an average depth
of about 50 feet, and the foundations will have to be car-
ried down to about 120 feet below bed of the river.

The terms and conditions, with a section of the river,
and plan of site, can be obtained from the Agent Gen-
eral on payment of one guinea. to be sent with the appli-
cation, which should be made in writing and accom-
panied by a list of works of similar character previously
executed by the parties applying.

The Designs and the Tenders are to be delivered to
the Agent General for New South Wales at the under-
mentioned office on or before lvtihe first day of June, 1885.

Agent General for New South Wales
5 Westminster Chambers, 8. W.,
5th February, 1885, London, England.

A SHOE THAL WILL NOT PINCH.—
By Benjamin Lee, M,D. A studyof the hygiene of the
feet, pointing out how a shoe should be made in order
to conform to the true shape of the foot. Illustrated
with 8 diagrams. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 444, Price 10 cents. To be had. at
this office and from all newsdealers.
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BILLINg

HARTFORD

THE

PUSEY & JONES CO.

Wilmington, Delaware.

BUILDERS OF ALL DESCRIPTION OF

MACRINERY USED 37 MANURAGTURZRS OF PADER,

SHAFTING.,

PULLEYS,
HANGERS.

F. Brown’s Patent Friction Clutch.

SEND FOR ILLUSTRATED CATALOGUE AND DISCOUNTS TO

A. & F. BROWN, 43 PARK PLACE, N. Y

ICE-HOUSE AND REFRIGERATOR.
Directions and Dimensions for construction, with one
illustration of cold house for preserving fruit from
season to season. The air iskept dry and pure through-
out the year at a temperature of from 34° to 36°. Cfa—
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.
Price 10 cents. To be had at this office and of all news-

[ADY'S VWORKBOX.

Ida M.Gr ay.

The HOME GUEST
‘wag enlarged Feb, 1st. t0
50 pnges profusely il-
lustrated. Itisedited by
J. Alexander Pate
ten, has
storfes by
Rose Tera

‘Eve’s Daugh.

ters,” in the!

Ladies’ Dept.,

contributes g R
serles of papers on “Housckeeping and Home Making,” each month.
To secure 50,000 new subsribcers at once, we offerit 3 months for30
cents, andsend each persou subscribing, by mail, post-paid, 1 Ele-
gant Lady’s Workbox with their name in gold on the cover,
Each box contains 1 Silver-plated Thimble, 1 package of
Fancy Work Needles, 6 Elegant Fruit Napkins, 1 .
package Embroidery Silk, assorted colors, 1 pack’ge
Bilk Blocks for Patchwork, 2 Easter Cards, 2 New
Year O,nrds, 1 Lovely Birthday Card, and 1 Copy of
Ladies’ Fancy Work Guide, containing illustrations and de-
scriptions of all the latest designs in fancy work, Stamps taken
Money refunded ifnot doubly satisfuctory. Address,

THE R. L. SPENCER C0., HARTFORD, CONN,

Weheartily endorse the R. L. Spencer Co. to each and
everyone.—Ed. Sunday Globe, Hartford, Conn.”

THE CORINTH CANAL—A DESCRIP-
tion of the project ¢f Mr. B. Gerster, engineer in chief
of the International Corinth Capal Com , and a
sketch of the progress tnus far wecomplisheg. ature of
the Isthmus of Corinth. Former undertakings. Route
selected by Mr. Gerster. Mode of excavating. Appara-
tus employed. Illustrated with 6 engravings. _Contain-
ed in ‘SCIENTIFIC AMERICAN SUPPLEMENT, No.4%25.
Price 10 cents. To be had at this office and from all
newsdealers.

BOLLAND'S OPENVWAT VALTE,

The desirable features of this valve are
the positiveaction of the disks, being forced
against the seats by our novel intermediate
wedge, avoiding all cutting and friction of
the disks against the seat. .

Samples sent on trial. Send for Catalogue.

HOLLAND & THOMPSON
217 RIVER STREET, TROY, N. Y.

LUNKENHEIMER'S

NEW AUTOMATIC

LOOSE PULLEY OILER

The only practical

and efficient Oiler
ever offered for this
purpose.

Sample sent for Trial

Cincinnati Brass Works.

RELATIONS OF THE SOIL TO HEALTH.

—By Geo. H. Rohe, M.D. The soil. Ground air.

Ground water. Diseases spread by soil impurities.

Diseasses of animals due to impurities of soil. I’reven-

tive remedy-drainage. Contained P:J. ICECIENTIFIG
Tiee

AMERICAN SUPPLKMENT, No. 444. cents. To
be had at this office and from all newsdealers.

.JSOUTHWARKFOUNDRYQLMACHINECOMR 'S
450 Washington Ave. Philadelphiz,

ENGINEERS 8 MACHINISTS

BLOWING ENGINES AND HYDRAULIC MACHINERY.

SOLE MAKERS OF THE

S
PRt it oo cr s reew N
WATERPROOFING PAPER AND VEGE-

table Tissues.—A valuable paper by C.R. A. Wright,
F.R.S., discussing the use of cupro-ammonium solutions
as an application to paper and vegetable tissues in order
to render the latter water-proof, rot-proof, and practi-
cally proof against the attack of insects. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 444. Price
ldOT clents. To be had at this office and from all news-
ealers.

[ °
= MORPHINE HABIT
Br. H. H. KANE, formerly of the
DeQuincey Home, now offers a
Remedy whereby any one can be cured quickly and
painlessly at home. For testimonials and endorse-
ments from eminent medical men. Send stamp to
H. II. KANE, 19 East 14th Street, New York.

ZINC TO PREVENT BOILER INCRUS-
tation.— A paper by G. Swinburnking, discussing the re-
sults of the labors of a committee appointed to inquire
into the causes of decay in the boilerg of British naval
ships. and to propose measures for obviating them.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT,
gg. 444. Price 10 cents. To be had at this office and
m
oose Pulley Ofler

all newsdealers. .
: . 'VanDuzen’s Pat. L
t Indorsements,

Enviable Reputation,
Scientific Pedigree.

A two years’ test by conservative
manufacturers of national reputa-
tion has shown it to be the only per-
fect Lubricator Loose Pulleys 1

"

or Y8 in
use. Prices very reasonable, Send

for our * Catalogue Number 55,
VAN DUZEN ﬁmr,‘%’mclnnm. o.

© 1885 SCIENTIFIC AMERICAN, INC

PIPE COVERING.

Fireproof Non-conducting Coverings for Steam Pipes,
Boilers, and all hot surfaces. Made in sections three
feet 10n€. Hasy to_apply. Asbestos Materials—
Fiber, Millboard Packing, and Cement.

CHALMERS/SPENCE ©O.. ...

THE CARPET BEETLE AND OTHER
domestic insect pests. An interesting and instructive
paper read by Dr. H. A. Hagen before the Boston Soci-
ety of Natural History. Giving the complete natural
history of the new carpet beetle, where it came from
originally, howit has spread, its destructive habits, and
how its ravinv.fes may be prevented. A description of the
Attagenus Megatoma—a new relative of the Carpet bee-
tle, just ag destructive, and which, although not well
known tot he public, is really equally as common as the
latter. The Common Flea and its rapid increase during
the last few years. Therecent increase in the number
of Cat Fleas and the annoyance that they have caused
housekeepers in the Eastern States. Fleas in Poland
and the remedy against them in that Country. Polish
Flea-traps described. The Iﬁ'esent vauetf of the Hes-
sian fly and Wheat Midge. ow insects, like Blants,are
introduced into and distributed through New Countries.
The home of the Cockroach.and the insect’s Immigration
. westward. The introduction of plants and insects by
' emigrants, and the gradual change of a country’s Insect
fauna by a change of its flora. Butterflies that have
made the trip around the world. Insects constantl{
brought from Europe by steamers; the grain weevi
the rice weevil, and the asparagus beetle. Containe
in SCIENTIFIC AMERICAN SUPPLEMENT, 161. Price
10 cents. Tobe had at this office, and of all newsdealers

AND FINE GRAY |IRON ALSO STEEL

TEBB_LE % CASTINGS FROM SPECIAL__

3
e T FINETINNING grs-n pATT D
: oMAS DEVLIN & 0.3 FFINISHINE .JAP‘WNIE(, s,
J THOMP e rion ave. & AMERICAN ST Prita. e AN

OM THE ECONOMIC APPLICATIONS
of Seaweed.—By Edward €. C. Stanford. F.C.S.—Sea-
weed as manure, The manufacture of kelp. Iodine and
potash salts. Alilz’in or sodium alginate and its economic
uses. A valuable paper. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 443. Price 10 cents.
To be had at this office and from all newsdealers.

NO PEDDLING!
DEALERS CANVASSED ONLY.

‘We want competent and reliable men to introduce an
lmgroved Cashand Sales Boolk, adapted to all classes
of business people. It sells i-apidly everywhere, several
thousand now being in use. Indispensable to nine deal-
ers out of ten. Energetic men can easily make $3 to $15

er day taking orders for it. For terms and all particu-

ars, with sﬁecimen sheet showing 1glan of the book, ad-
dress « W. PAMPHILON, Publisher,
0 Bond Street, New York City.

BOULIER’S UNIVERSAL PYROMETER.
—Full description of the-apnaratus, illustrated with 3
engravings-showing details and mode of application.
Contained| in SCIENTIFIC AMERICAN SUPPLEMENT,
No. 445. Price 10 cents. To be had at this office and
from all newsdeaiers.

ORIGIN AND CLASSIFICATION OF

Ore Deposits.—By Prof. J. 8. Newberry. A very valu-
able paper, describing the physical and chemical charac-
teristics of the mineral matters which have proved use-
ful to man. Treating of superticial, stratified, and
unstratified ore deposits; the various classes of mineral
velns; the theories of vein formation, and the sources
of the metallic solutions which have formed deposits of
ores. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 223. Price 10 cents. To be had at this office
and from all newsdealers.

FOREIGN PATENTS.
Their C_o_s_t_}{educed.

The expenses 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 &
large proportion of our inventors patenting their inven-
tions abroad.

CANADA.—The cost of a patent in Canada is even

less thah the cost of a United States patent, and the
former inclndes the Provinces of Ontario, Quebec, New
Brunswick, Mova Scotia, British Columbia, and Mani-
toba. ’

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

ENGLAND.—The new English law, which went into
torce on Jan. 1st. enables parties to secure patents in
Great Britain on very moderate terms. A British pa-
tent includes England, Scotland, Wales,Ireland and the
Channel Islands. Great Britain is the acknowledged
financial and commercial center of the world. and her
goods are sent to every quarter of the globe. A good
invention is likely to realize a8 much for ‘the patentee
in England as his United States patent produces for
him at home, and the small cost now renders it possible
for almost every patentee in this country to secure a pa-
tent in Great Britain, where his rights are.as well pro-
tected 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
and all the other Spanish Colonies), Brazil, British 1ndia,
Australia, and the other British Colonies.

An experience of FORTY years has enabled the
publishers of THE SCIENTIFIC AMERICAN to establish
competent and trustworthy agencies in all the principal
foreign countries, and it has always been their aim to
have the business of their clients promptly and proper-
1y done and their interesi¢s faithfully guarded.

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

MUNN & 0., Editors and Proprietors of THE SCI-
ENTIFIC AMERICAN, cordially invite all persons desiring
any information relative to patents, or the registry of
trade-marks, 1n this country or abroad,to call at their
offices, 861 Broadway., Examination of inventions, con-
sultation, and advice free. Inquiries by mail promptly
answered.
Address,

MUNN & CO.,
Publishers and Patent Solicitors,
861 Broadway, New York.
Branch Office, cor. F and 7th Streets, opposite Patent
Office Washington D. C.




174

Srientific

American,

;gobvérf'wemenfs;

Inside Page, each insertion = e « 73 cents a lines
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Ingravings-may. head advertisements at the same rate
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tisements must be received ai publication office as early
ag Thursday morwing to wppear in next issue.

W.JOHNS
ASBESTOS

PISTON PACKING.

Our improved elastic Asbestos PistonPacking is com-
sed of the best %uality of pure Asbestos fiber, and
orms the most perfect, compact, and durable Packing
ever produced for locomotive, marine, and other engines,
valve-stems, etc. Itrequireslessoil than anyother, being
to a great extent self-lubricating, and wears ten times
as long as ordinary packings. It is proof against acids.
Asbestos Wick Packing, .
Asbestos Mill Board, .
Asbestos Gaskets and Rings,
Asbestos and Rubber Tape and Cloth.

Asbestos Boiler Coverings.

Our ASBESTOS CEMENT FELTING is the most ef-
fective and durable NON-CONDUCTING COVERING
for STEAM PIPES, BOILERS, STILLS, and other
Steam- Heated Surfaces. It is composed of Asbestos
fibre and a cementing compound, which forms a light,
Eorous Covering, partaking of the nature of a Felt and a

ent. Itcan be easily applied by any one, °

Asbestos Hot Blast Cement Felting,
Asbestos Air Chamber Covering,
sbestos Locomotive Ln&gmg.
Asbestos and Hair Woven Felt.

~ We also manufacture Asbestos Cloths, Asbestos Cord,
Twine, Yarn, and Sewing Twine, Asbestos Sheathing,
Asbesfos Paper, Asbestos Gasket and_Retort Cements,
Sheathing Felts, Etc., also the Standard

ASBESTOS ROOFING
LIQU1D PAINTS, PURE COLORS, ETC.,
DESCRIPTIVE PRICE LIST AND SAMPLES FREE.

H.W.JOHNS M'F'G CO.,
8% Maiden Lane, New York.
175 Randolph 8t., Chicago. 170 N. 4th St., Philadelphia.
Billiter House, Billiter Street, I.ondon.

With this WOVDERFUL

S e U jlb}é,a Art Appliance beginners
h (r' r‘ 24" soonrival artists using old

methods. Command bet-
ter grices and ready sales.
Thousands having taste
/4= in art, if developed by use
ofthe ATR BRUSH,can se-
cure pleasant and profita-
ble employment. Send for
particulars. Free. ATR BRUSH. MFG. CO.,
Address No, 67 NassauSt. Rockford, Ill.

GrAS CONSUMERS.

Theuse of our Impoved Moderator willsaveyou 15 to
4 eger cent. No leather, rubber, or mercury. It is the
best. Simple, reliable, accurate, metallic. orks where
othersfail. HOWAKRD BROS, .

- Broadway. N. Y

4 Went

WM. A. HEARRIS,
Providence..R. L. (Park 8t.), i walk West fr

Strong,
‘stuff, but good, honest home comforts.

[MaRrcH 14, 1885,
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BURNHAM'S SELF-ADJUSTING SWING CHECK VALVE

Users of Check Valves will please note the advantages theseValves possess
over all others. The most important claim is, that as the Jenkins
wears, the yoke that passes around the seat moves away from
the seat in proportion to the wear of the Disk, thus causing a
uniform wear ofthe Disk until said Disk is compi

JENIXRINS BROS.,
71 John Street, New York. Send for Price List “A.” 79 Kilby St., Boston,

Disk

etely worn out,

THE ONLY PR AL
TRIC MOTORS

Y SEWING MACHINES. .
RO -DMNAMIT (o PH\LA.I

Wanted .50,000 Sawyers and
: s AWS Lumbermen to sem{us their SAVV s
. full address for a copy of Emerson’s (= Book
of SAWS, We are first to introduce NATUR~
=" AL GAS for heating and tempering Saws

with wonderful effect upon improving their .
una]ity and toughness, enabling us to reduce
SMITH & €0, (Ltd), &
Beaver Falls, Pa+

prices. Address
Double Screw, Parallel, Leg Vises.

§ EMERSON,

Made and WARRANTED stronger than any other Vise |-

by EAGLE ANVIL WORKS only, Trenton, N. J.

AUSTRALIA. Bona fide -American Manufacturers
wishing to be represented in these colonies please com-
municate with Messrs. Imray & Co., Australian Agentt:i

28a -Basinghall St., London, E. C.,, and at Sydney an

NEW |RON

Melbourne.

RQQ.T"

OWER,
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IRON REVOLVERS, PERFECTLY BALANCED,

Has Fower Parts than any other Blower,

P. H. & F. M. ROOTS, Manufacturers,
CONNERSVILLE, IND.
8.5, TOWNSEND, Gen. Agt.,22CortlandSt., 9Dey St.,

COOKE & CO., Selling Agts., 22 Cortland Street,
JAS. BEGGS & CO., Selling Agts. 9 Dey Street,

. NEW YORMK. . -
SEND FOR PRICED CATALOGUE.

eOMMON SENSE CHAIRS AND ROCKERS.
durable, and comfortable. - No light, tra‘sllilss-'

“Special
count to clergymen. Send stamp for catalogue to.
F. A. sSINCLAILR,

Tottville, hnondaga

M ‘ounty, N. Y.
For gale by all first-clasg Furniture

ealers.

'OGARDUS’ PATENT UNIVERSAL ECCEN-

TRIC MILLS—For grinding Bones, Ores, Sand, Old
Cracibles, Fire. Clay Guanos, Oif Cake, Feed; ('orn,
Corn and_Cob, Tobacco, Snuff, Sugar, Salts, Roots,
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica,
ete, and whatever cannot be ground other mills,
Also $r Paints, Printers’ Inks, Paste' Blacking, éte.
JOH! W. THOMSON, successor 10 JAMES BOGAR-
DUS, corner of White and Elm Sts., New York..

Original and Only Builder of the

HARRIS -CORLISS ENCINE,

With Harris Pat. Improvements, from 10 to 1,000 H. P.

Send for copy Engineer’'s and Steam User's
Manual. By J.W. Hlll, M.E. Price $1.25.

ON THE STABILITY OF CERTAIN
Merchant Ships.—Short abstraet of & paper on this sub-
1\?01: read by Mr. W. H. White before the Institution of

aval Architects; followed by a paper by Mr. Hamilton
on ' Waves Raised by Paddle Steamers and their Posi-
tions Relatively to the Wheels,” wherein the author
considers two sources of loss of power in steamers—(1)
the energy absorbed in creating and maintaining waves,
and (2) the effect of this wave formation on wheels.
Illustrated with five figures. Contained in SCIENTINIC
AMERICAN SUPPLIXMENT, No. 283. Price 10 cents. To
be had at this oftice and from all newsdealers.

KORTING UNIVYERBSAL
N ouee Tse. INJECTOR

o FOR BOILER FEEDING.
kil O perated by one handle.
WILL LIFT HOT WATER.
POSITIVE ACTION GUARANTEED UNDER
ALL CONDITIONS.
NO ADJUSTMENT FOR VARYING STEAM PRESSURE.
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR.
OFFICES AND WAREROOMS:

Philada.,12th & Thompson Sts. | New York, 109 Liberty

Boston, 61 Oliver St. reet.
Augusta, Ga., 1026 Fenwick St. Dg{werﬁ Col., 438 Blake
ree

[ isco, Cal., 2 Califor-
S Strect, ’ Chicago, 111, 204 Lake St.

nia Street
COURTSHIP and MARRIAGE.
‘Wonderful secrets, revelations and
discoveries for married or single,
securinEhel.lth.wealth andhappiness
all. 'T'his ha only

nasome book of 160 8ages, mailed for
10 cents by the Union Publishing Co., Newark, N. J.

SHEPARD’S CELEBRATED
. 88O

Screw Cutting Foot Lathe,

Foot and Power Lathes, Drill Presses,
{ Scrolls, Saw Attachments, Chucks,
% Mandrels. Twist Drills, Dogs, Calipers,
ete. Send for catalogue of outfits for
Il amateurs or artisans. Address -
! H. L. SHEPARD, Agent,
sca 134 E. Second St,, Cincinnati, Q.

=~z

TOUGHENED GLASS SLEEPERS. BY
C. Wood, C.E. A paper read before the Iron and Steel
Institute of Liverpoo!l, in regard to the recent novel ap-
plication of toughened glass to sleepers and chairs for
railways and tramways; deseribing the method of tough.
ening and moulding the material for such purposes, and
giving the results of tests applied to the glass sleepers to
ascertain their transverse resistance. Illustrated with
7 engravings. Contained in SCIENTIVIC AMERICAN SUP-
PLEMENT, Nc 207. Price 10 cents. To behad at this
office and from all newsdealers.

WITHERBY, RUGG & RICH A RDSON. Manufacturers
of Patent \\ood Working Machinery of every descrip-
fion. Facilities unsurpassed. Shop formerly occupied
by R. Bail & Co., Worcester, Mass. Send for Catalogue.

" ascertained by a recent careful

BOOKWALTER ENGINE.
Compact, Substantial. Econom-
ical, and easily managed; guar-
anteed to work well and give
fu]l power claimed. Engine and
- Boiler complete, including Gov-
-ernor, Pump, etc, at the low

é)nce of
HORSHE POWER...... .$240 00
4 ” . ceereess 280 00

cee eees 440 00
g~ Put on cars at Springfleld, Q.
JAMES LEFFEL & CO.,
Springfieid, Ohio,
or 110 Liberty St., New York.

TRIAL. Sens &sr“{“\l\"k.ﬂ. etk
o for Nerrows Bowihg Lost Mawnood frony

g tadst. 1ol peohase waied fov 12cisto
wxvmwmmm&mmxs&?A?.l.bt\\m\mr}\u..

ON VIRULENT DISEASBES, AND ES.
ecially on the Discase commonly called Chicken
holera.—By M. Pasteur. An important paper in which

are presentéd by the author certain new facts which

throsw an unexpected light on the problems raised by
the study of virulent diseases; these facts having been

i investigation of the fear-
ful poultry disease known as * Chicken Cholera,” and
ther esults of which investigation are herein given in
detail. Containedin SCIENTIFIC AMERICAN SUPPLE-

MENT, No. 24%2, Price 10 cents. To be had at this

office and from all newsdealers. .

THE HARDEN STAR HAND GRENADE

FIRE EXTINGUISHER

Puts Out Fire Instantly.
Seeeditorial notice in SCIRNTIFIC AMERI-
OAN of November 224, 3

Send for circulars. ‘Address’

Harden Hand Grenade Firo Extinguisher Co.,

Wabagh Ave., Chicago;
205 8 :ﬁ) Oliver St: Boston,or
’ 84 West Br oadway, New York.

DRY AIR REFRIGERATING MACHINE,
Description of Hall’s improved horizontal dry air refrig-
erator, designed to deliver about 10.000 cubic feet of
cold air per hour, when running at a speed of 100 revolu-
tions per minute, and capable of reducmithetempem-
ture of %0° above to 50° below zero. With five figures
showing plan and side clevation of the apparatus. and
diagrams illustrative of its pertormance. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 288. Price
10 cents. To be had at this office and from all news-~
dealers.

IENFORMA'TION
il For Users of Steam_Pumps.
Y Van Duzen’s Patent Steam Pump
No Packing or Oil, Is
Requires { No Repairs or 8kill, Reli-
No Care or Attendance.?) able,
Can pump any kind of.liquid; ever
ready; no moving parts; all brass; can-
not clog nor get out of order; fully tested;
hundreds in daily use; every pump guar-
il anteed; pot like cheap Pumps made
i l§ of Iron; all sizes to 6 inc igcharge;
§ of T 1l sizes to 6 inch disch
ﬁrices from $7 ugward- capacities from
100 to 20,000 gallons Ser hour. State for what purpose
wanted and send for Catalogue of ** Pumps.’’ R
VAN DUZEN & TIF'D, Cincinnati, O.

Address JOHN A. ROEBLING’S <ON®, Manufactur-
erg, Trenton, N. J ., or 117 Liberty Street, New York.

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

AYNE AUTOMATIC ENCINE

Gives more power from same amount

per cent mofe power than rated at. All

made, and 50
engines warranted. All sizes *nd styles, 2 to 250 horse

power. Send for pricesand c. .ogue A 4.

. PAYNE & SONS,
P. 0. Box 1:207. Elmira, N. Y.
Orour General Sales Office, 83Liberty St. &149 B'way,N.Y.

SPEAKING TELEPHONES.

THE AMERICAN BELL TELEPHONE COMPANY,
W.H.FouBES, W.R.DRIVER, THEO.N.VaIL,
President. Treaswrer. Gen. Manager.

Alexander Grabam Bell's patent of March 7, 1876,
owned by this company, covers every form of apparatus,
including Microphones or Carbon Telephones, in which
the voice of the speaker causes electric undulations
corresponding to the words syéoken. and which articu a-
tlons produce simi-ar articulate sounds at the receiver,
The Commissioner of Patents and the U. 8. Circuit Court
have decided this to be the true meaning of his eclaim;
the validity of the patent has been sustained in the Cir-
cuit on final hearingin a contested case,and many in-
junctions and final decrees have been obtained on them.

This company also owns and controls all the other
telephonic inventions of Bell, Edison, Rerliner, Gray,
Blake. Phelps, Watson. and.others.

1Deseriptive catalogues forwarded on application.)

Telephones for I'rivate line, Club, and Social systems

can be gtocgggl _direetly or tbhrough the authorized
. € compny, R

e Al
All telepiiones obtained except fcom this company, or

its authorized licensees. are lafringements, and the

makers. sellers, and users will be proceeded ggainst
Information furnished upon apuvlication, -
Address all communications to the :

AMERICAN BELL TELEPHONE COMPANY,

93 Milk Street, Boston, Mass.

The [ MON'TOR." Be}t,]tiotlerﬂ‘feder

A NEW LIFTING AND NON-
LIFTING INJECTOR.

nthe world.
Greatest Range
yetobtained. Does
not Break under
Sudden Changes of

Steam Pressure.

Alno Putent

EJECTORS
Water Elevators,

For Conyé
Water and Llﬁq%d
r3 Patent Ollers, Lu.
NATHAN MANUFACTURING gg;ﬁ"g;\.h?u
Send for eatalogne. 92 & 94 Liberty St., New Yark.

}XI{A%HINES FOR PRODUCING @&&LD
r.—A paper read by Mr. T. B .Lightfoot, before
Institution of Mechanical ¥ 'ueelrgs London, givh thz
brief description of each of the machines hitherto
vised for producing cold air; and includgng the theory,
construction, and practical working of4 greatly im-
groved form of apparatus for the same purpose. %11\15—
rated with an engraving givh:g perspective view of one
of these machines a8 constructed for marine purposes,
and intended to sugply 5,000 cubic feet of cold air per
hour. Contained in "SCIENTIFIC AMERICAN SUPPLE-
MENT, No, 274, Price 10 cents, To be had at this
office and from all newsdealers.

LAWSC
ISON

This is the only steam boiler ever
devised in strict compliance with
the demands of ratural laws. It
gives complete i inity against
explosions, deliv dry steam,
prevents all incrustation and de-
posit on the bottom plates, affords
safety with high pressure, and
reat economy. )it

s apglicahle to evel
of boiler. and can be readil ag—)
plied, internally or_externally,
new or old boilers. Licenses grant-
ed on liberal terms to manufac-

turers, éend for description.
LAWSON NON]—E PLOSIVE BOILER CO,

55 and 157 Brondway, N.Y.
HOW TO PREPARE LANTERN SLIDES.

—Formula for an unwashed coliod{o-bromide emulsion
with free bromide, with full directions for use iu making
%u;tlt,elst \ ggx;z laéxlltlg;xﬁ i{lides. l‘g:oniiﬁnfd [i’n S(‘lra‘..\'mmlo

i ) " IMENT, No. . Price cents.
To be had at this office and from ali newsdealers.

CABINET WOODS

AND MAHOGANY,
GEO. W. READ & CO.,
BAND AND VENEER SAW AND CUTTING MILLS,
186 to 200 LEWIS STREET, N. Y,

The Scientific American.

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

Published Weekly, #8.20 a Year; $1.60 Six Months.

This unrivaled periodical, now in its forty=-first year,
continues to maintain its high reputation £Qr excellence,
and enjoys the largest circulation ever attained by any
scientific publication.

vention

Every number containg alast " i ntifully
PrInted, elegantly illustrated; it presents in popir:
he | 8tyle adescriptive record of the most novel interesting,

and important advances in Science, Arts, and Manufac-
tures. It shows the progress of the World in respect to
New Discoveries and Improvements, embracing Machin-
ery,-Mechanical Works, Engineering in all branches,

Clark's Steel Cased Rubler Wheel,

FOR ROLLER SKATES.
For use in dwellings, public halls,
ete. Will not chip or injure common
Y floors. Noiseless. P. Clark,
Windser Locus, Ct.

A SIMPLE PANTOGRAPH.—DESCRIP-
tion and figure of a_cheap form of pantograph, note-
worthy on account of its compact form and its simplici-
ty. Astheinstrument is capable of describing a circle

{Box L.)

4 of four feet radius, drawings of considerable size can be

in SCIENTIFIC AMERICAN

ced by it. Containe
s 3 2 To be had at

SUPPLEMENT, No. 242. Price 10 cents.
this office and from all newsdealers.

ICE MACHINES

Of all sizes, from
10 Ib. per Hour to
50 Tons per Day

> Binary Absorption System.
ECONOMICAL,
SIMPLE; RELIABLE.
Send for Circulars.

Delamater Iron Warks,

. 186 Cortlandt St.,
NEW YORK, U. S. A.

HOW TO LAY A DRAIN.—A PAPER
by J. M. Allen, treating of the practical and thorough
execution of the work of drain lines. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 445. Price
10 cfuts. To be had at this office and from all news-
dealers.

TR

SWEEPSTAKES PLANER, MATCHER,

and Moulder. The best Machine for the price ever made.
Top head, driven with two belts, four geared Feed Rolls,

front rolls weighted. Planing in. wide, 6 in. thick,
weight 2.600 1b., $360.00; 24 in. wide, 6 in.thick, weight
$,000 1b., $410.00, including slotted coulding head. Sash,
Door, and Blind Machinery a specialc{. Write for
special prices .Rowley & Hermance, Williamsport, Pa.

The United StatesTelephone Mfg Co.

This Company is the owner of the patents of James
W. McDonough for speaking telephones.

Mr. Mcl)nnou¥ ’s application for patent was the first
that was made in the U. S. Patent office for a speaking
telephone; all other telephones are an infringement of
these patents. This Company also owns patents cover-
ing a comp'ete system of telephone exchanges.

1] telephones obtained except from this 'ompany or
its authorized licensees are infringements. and the mak-
ers, sellers, and users will be proceeded against.

This Cempany are now prepared to_sell Tele-
phenes of the most improved form.

For particulars apply to

The United States Telephone Maunfacturing Co.,
187 BROADWAY N. Y,

© 1885 SCIENTIFIC AMERICAN, INC

Chemistry, Metallurgy, Electricity, Light, Heat, Archi-
tecture, Domestic Economy, Agriculture, Natural His-
tory, ete. It abounds with fresh and interesting subjects
for discussion, thought, or experiment; furnishes hun-
dreds of usetul suggestions for business. It promotes
Industry, Progress, Thrift, and Intelligence in every
community where it circulates.

. The SCIENTIFIC AMERICAN should bave a place in
every Dwelling, Shop, Office, School, or Library. Work-
men, Foremen, Engineers, Superintendents, Directors,
Presidents, Officials, Merchants, Farmers, TFeachers,
Lawyers, Physicians, Clergymen, people in every walk
and professiou in life, will derive benefit from a regular
reading of THE SCIENTIFIC AMERICAN.

Terms for tbe United States and Canada, $3.208 year;
$1.60 six months. ' Speclmen copies free. Remit by
Postal Order or Check.

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

T EXI X

Suientific American Supplement.

THE SCIENTIFIO AMERICAN SUPPLEMENT is a sepa-
rate and distinct publication from TH® SCIENTIFIO AM-
ERICAN, but is uniform therewitb in size, every number
containing sixteen large pages. THE SCIENTIFIC AM-
ERICAN SUPPL EMENT is published weekly, and includes
a very widerange of contents. It presents the most re-
cent papers by eminent writers in all the principal de-
partments of Science and the Useful Arts, embracing
Biology, Geology, Mineralogy, Natural History, Geo-
graphy, Archaeology. Astronomy, Chemistry, Electricity,
Light. Heat, Mechanical Engineering, Steam and Rail-
way Engineering, Mining, Ship Building, Marine En-
gineering, Photography, Techhnology, Manufacturing
Industries, Sanitary Engineering, Agriculture, Horti-
culture, Domestic Economy, Biography, Medicine, etc.
A vast amount of fresh and valuable information per-
taininig to these and allied subjects is given, the whole
profusely illustrated with engravings. o

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are represented
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United Statesand
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $7.00. Address and remit by postal
order or check,

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

To Koreign Subscribers.—Under the facilities of
the Postal Union. the SCIENTIFIC AMERICAN is now sent
by post direct from New York, with regularity, to sub-
scribersin Great Britain. India, Australia,and all other
British colonies ; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan, Brazil,
Mexico, and all States of Central and South America..
Terms, when sent to foreign countries, Canada excepted,.
$4, gold,-for SCIENTIFIC AMKRICAN, one year; $9, gold..
forboth’ SCIENTIFIC AMERICAN and SUPPLEMENT for
one year.  This includes pcstage, which we pay. Remit.
by postal order or draft to order of

MUNN & CO., 361 Broadway, New York.

PRINTING INKS.

PTHE “Scientific American® is primed with CHAS.
ENEU JOHNSON & CO.’S INK. Tenth and Lom«

bard Ste. Phila., and 47 Rose St., opp. Duane 8t., No ¥





