<‘ 4
T

,;Q}, PN —~

[Entered at the Post Office of New York, N. Y., as Second Class Matter.]

A WEEKLY JOURNAL OF PRACTICAL INFORMATION. ART, SCTENCE. MECHANICS, CHEMISTRY AND MANUFACTURES.

Vol. NLIIL.—No. 13.]
[NEW SERIES.]

NEW YORK, SEPTEMBER 25, 1880.

$3.20 per Annuim,
[POSTAGE PREPAID.]

NEW CAB.

The cab shown in the annexed engraving presents many
points of novelty, among which are the iron frame, the pe-
culiar form of the running gear, and the springs. The
weight of the vehicle is only 775 1b.; this, together with
the closeness of the coupling connections, renders the
draught very light.
length, and its body is so low and the step is so conve-
niently arranged that it is very easy 1o get into or out of the
cab. The form of the springs and their connection with
the body and with the running gear are well calculated to
render it very easy riding.

The large perspective view shows the cab complete, while

figures. Fig. 2
is a plan view,
and Fig. 3 aside
elevation of the
running gear.
The forward
axle, A, sup-
ports a pair of
curved springs,
B, which are at
the ends, to oppo-
site sides of tlie
frame, C, which
is stayed by
crossed braces,
D, attached to
the axle and to
the rear of the
frame at the
corners. The
frame, C, is
composed  en-
tirely of T and
angle iron, and
supportsthefifth
wheel, E. The
frame which
supports the
front of the body
is also made of
T and angle
iron riveted and
bolted together,
torming a very
rigid yet very
light support.
Perhaps the
greatest novelty
found in the cab
is the method of
supporting the
body on the rear
axle by means of
the curved
springs shown in
Figs. 8 and 4.
These springs
are novel both as
to their form and
construction.
The main por-
tion consists of
a continuous
blade or strip,
which is bent so
as to form an
eye for attach-
ment to the bar
or rail secured
to the cab body.
The two leaves

F[y. I

which are
formed by bend-
ing the steel

strip back upon
itself are curved
upward and for-
ward, forming a
loop for receiv-
ing the suspen-
sion stirrup sup-
porting the ve-
hicle body. The
two leaves thus

It is capable of turning in its own |

formed are in close contact with each other at or near their
junction with the rear axle, but they gradually separate as
they extend rearward and upward, and then approach each
other égain, forming the loop for the suspension stirrup.
The extremity of the upper portion of the spring is in-
creased in thickness, forming a butt, which is engaged by a
clip on the rear axle which prevents the upper leaf from
sliding, and also secures the entire spring firmly to the axle.
For light carriages the spring shown in Fig. 8 is used, but
when the load is increased additional leaves are placed under
it, as shown in Fig. 4.

The method of fastening together the bars forming the

| running gear is shown in Figs. 5 and 6, and the method of

parts of the running gear are shown in detail in the other attaching the pole socket and thill fastenings is clearly

.shown in Fig. 1. The vehicle is adapted for either pole or
thills.

This cab is capable of carrying from four to six persons
with their baggage. The heavy baggage is carried on the
boot or front frame, which is 4 x 4 feet square and arranged
so that the baggage can be readily strapped on. The lighter
baggage may be carried on the top of the cab.

For simplicity, strength, lightness, and ease in riding, this
cab is believed to be unexcelled. It is well adapted for com-
mon use and for hotels, and one horse can easily draw it
any where with its load of five or six persons and their bag-
gage.

The inventor has recently taken several patents for the

improvements embodied in this vehicle.

Further par-
ticulars may be
obtained by ad-
dressing ‘the pa-
tentee and man-

ufacturer, Mr.
C. M. Murch, of
Cincipnati, O.
——
‘The Platts-
mouth Bridge.
A fine steel
bridge across the
Missouri River,
about a mile be-
low Platts-
mouth, Neb., on
the Chicago,
Burlington, and
Quincy Rail-
road,wasopened
for business Au-
gust 30. The
whole length of
the workis about
three and a half
miles, of which’
more than two
miles is in the

‘east approach,
one mile is in
the west ap-

proach, and the
permanent steel
bridge is just
3,000 feet long.
Previous to the
formal opening
of this imposing
structure it was
subjected to a
crucial testin the

presence of a

large number of
civil engineers
and bridgebuild
ersfromall parts
of the country
With a com-
bined weight of
eight heavy en-
gines, 450 tons
were run-on the
bridge. The
measure showed
a deflection of
about three inch-
es. This iscon-
sidered a highly
satisfactory test
and a less deflec-
tion than was

|

.
|

expected. The
cost is $600.000.

Welding Horn
Pieces of horn
may be joined

MURCH'S CHARIOT CAB.
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by heating the
‘edges until they
are quite soft,
and pressing

them together
until they are
cold.
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COULD A'HOSTILE FLEET BOMBARD NEW YORK?

In these days of modern ordnance, when rifled guns can
send missiles weighing nearly a ton to distances never con-
templated at the time when most of our harbor defense
systems were projected, the question cannot fail to arise:
Is New York safe from bombardment by a hostile fleet?
England, France, Germany, or Italy, could concentrate a
dozen heavy iron clads off Sandy Hook within three weeks
of a declaration of war, and as we have absolutely no ships
whatever to meet them at sea, we should have to depend
upon our coast defenses and torpedoes for protection. Are
our defenses sufficient to save our sea-coast cities from

, bombardment ?

In view of the enormous ranges obtained by Herr Krupp
with his new ritfled breech-loading guns, the question also
arises whether New York could not be shelled from the
open sea, where the enemy would be far beyond the effective
range of our forts. In the first place, how far can shells be
thrown? For the purpose of bombarding a city it is unim-
portant that the aim should be accurate. New York could
be terribly injured by any kind of stray firing, irrespective
of the enemy’s capacity to single out particular buildings
as targets. But the Krupp guns have shown an extraordi-
nary accuracy at long ranges. The 814 and 414 inch guns
have given accurate results as high as 9,057 yards, the
lateral deviation at this distance being less than 60 yards.
Their extreme range, so far as any records have been made
public, has not exceeded 11,000 meters, about 11,900 yards,
or6-8 miles. Butitis claimed that the larger guns, from 8
inches to 1575 inches in calibre, will give a much greater
range. During our civil war General Gillmore threw shells
from a 300 1b. Parrott gun into Charleston, a distance of
eight miles. At the Centennial Exhibition in Philadelphia,
Herr Krupp exhibited a 12-inch gun bearing the modest in-
seription: ‘“Range 15 English miles.” Probably itis allow-
able to stretch the truth at an International Exhibition, and
so it is not unreasonable to allow ten miles as the outside
limit of this gun’s range. But Krupp’s latest gun, 15-75
inches caliber, throwing a solid shot of 1,760 1b. weight, may
very likely exceed even ten miles. In like manner the
famous 100-ton guns furnished to the Italian government by
Sir William Armstrong may have a range proportionate to
their immense size, in which case 12 miles would not be
an extravagant estimate for them.

Now let us examine the chart of the sea coast around New
York Bay. There are three channels from the open sea to
the Narrows, The main entrance passes close under the
guns of an unfinished fort on Sandy Hook. The channel is
deep and comparatively constant in depth. The Swash
channel is about two miles from the Sandy Hook fort, and,
at low tide, its depth will not permit the entrance of a vessel
drawing more tlgan 24 feet. The third channel is far dis-
tant from the fort, but it has a depth of only 14 feet. Now,
while every effort would be made, by using torpedoes and
other obstructions, to close the main and Swash channels
against an enemy’s fleet, it is not impossible that an entrance
should be effected. Since torpedoes are available only when
covered by heavy fire from guns on shore or on shipboard,
the ships could proceed, in comparative safety, after passing
Sandy Hook, until they approached Forts Hamilton and
Wadsworth at the Narrows. The fort at Sandy Hook is
only half begun, and it is of old and almost obsolete char-
acter, and therefore inthe event of a hastily declared war
it would not be likely to afford much protection. Hence
the probability of a fleet passing has been considered; but
it is far different at the Narrows. Without goinginto the
particulars of the armaments of these forts it is sufficient to
say that there are no vessels afloat that could approach
nearer than one-half of a mile to these forts without being
sunk by torpedoes, unless some skillful inventor shall devise
a hitherto unthought of protection against these hidden
and deadly machines. But at the distance mentioned the
ships would be only seven miles from the battery, and if
they could maintain their position there, and if they had
guns with a range of eight miles, they could easily bring
the lower part of the city to grief.

Assuming that a Krupp 71-ton gun was used, throwing a
shell-of 1,760 1b., containing a charge of 73 1b. of powder, the
destruction would soon reach into the millions. One such
shell exploding in a warehouse would wreck it from cellar
to roof. Since it is very probable that a range of eight
miles will be obtained in the near future, the invulnerability
of the city in this direction depends upon the fort at Sandy
Hook and the efficiency of our torpedo system.

But there is another direction whence the city could be
reached if guns can be invented of sufficient range. From
the Battery to the sea beach of Long Island, seven miles
from the Sandy Hook fort and five miles east of Fort Ham-
ilton, the distance is exactly ten miles, and one mile fur-
ther brings one to the 25-foot line of soundings.- In other
words an iron-clad drawing twenty-four feet of water can

| approach within eleven miles of the Battery without exposing

herself to theslightest danger of even being fired at. Con-
sequently it needs only a gun to carry twelve miles to place

34 | the whole of Brooklynand the wealthiest part of New York

at the mercy of an enemy. Such a gun is not only possible
but extremely probable; and, in view of the helpless posi-
tion in which we should then be placed, in the absence of
any navy to take the offensive, it might be well for our
business men to take thought for the future by asking
Congress to give them some form of protection in the event
of war. Tt opens the widest field for the inventive genius
of this country to exert itself to devise such protection.
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SCIENCE TEACHING IN SCHOOLS.

The Report of the Committee on Science Teaching in
Schools, signed by Professors E. L. Youmans, A. R. Grote, J.
W. Powell,and J. S. Newberry, and read before the Ameri-
can Science Association by Dr. Youmans, is a severe but
not unjust arraignment of the unscientific methods by
which science is usually mistaught in schools. The chief aim
of the committee was to inquire how far the public school
system has availed itself of the valuable aid which science
offers in the proper cultivation of the minds of the young.
The association aims to advance science by the promotion
of original investigation, and is naturally interested to know
whether the methods of the schools favor or hinder genuine
scientific study; whether they foster the early mental ten-
dencies that lead to original thought, or thwart and repress
them.

That the latter is generally the case is only too evident;
yet in every school the belief is that science is taught, and
taught scientifically. The reason why fact does not con-
form to theory in this matter may be found in the single
circumstance that the majority of teachers are untrained or
contra-trained for scientific thinking, while the few who
could be and would be glad to be scientific in their methods
of teaching are prevented by the fixed requirements of the
schools as developed on examination day. Inthe words of the
committee, the old idea of a school is a place ‘‘where
knowledge is got from books by the help of teachers, and
our public school system grew up in conformity with this
ideal. The early effect of grading was to fix and consoli-
date irrational methods. The sciences were dissimilated to
the old practice, and the science teaching falls short at just
the points where it was inevitable that it should fall short.
The methods of school teaching and the habits of the
teachers had grown rigid under the regime of book studies.
As a consequence, the science teaching in the public schools
is carried on by instruction. Through books and teachers
the pupil is filled up with information in regard to science.
Its facts and principles are explained as far as possible,
and then left in the memory with the other school acqui-
sitions. He learns the sciences as he learns geography and
history. He is not put to any direct mental work upon the
subjects of science, or taught to think for himself. As
thus treated, the sciences have but little value in education.
They fall below other studies as means of mental cultiva-
tion. Arithmetic rouses mental reaction. The rational
study of language, by analytical and constructive tasks,
strengthens the mental processes; but the sciences are pas-
sively acquired intheir results. Thisis not scientific educa-
tion, because there is no practice in the scientific method.
Science, asa means of training the faculties, inthe various
ways to which they are severally adapted, is not taught in
the public schools. It is not made the means of cultivat-
ing the observing powers, or of stimulating inquiry, or of
exercising the judgment in weighing evidence, or of forme
ing original and independent habits of thought. As re-
marked by Agassiz, the °pupil studies nature in the school
room, and when he goes out of doors cannot find her.” This
mode of teaching science, which isby no means confined to
the public schools, has been condemned in the most un-
sparing manner by all eminent men of science as a deception,
a fraud, an outrage upon the minds of the young, and an
imposture in education.”

Futher on the committee justly remark that the failure to
gain the benefits of real scientific study seems to have its
source deep in the constitution of the public schools. In
dealing with masses of children classification became ne-
cessary, which gaveriseto grading and an elaborate mechani-
cal system. The working of children in lots is a great
convenience to the teacher, but it strengthens the method of
verbal instruction, recitations, and lesson-giving. It is well
fitted to impress the public with the idea that there is much
done in the schools. There is a prescribed routine of
operations and a display of order that is admired. But
teacher and learner are subordinated to the system. It is
machine work, and the machines make no allowances.
Graduation assumes and enforces a uniformity among
pupils that is false to the facts. Wide personal differences
of capacity, aptitude, attainment, and opportunity not only
exist among children, but they are the prime data of all
efficient mental cultivation. In the graded schools, just in
proportion to the perfection of the mechanical arrange-
ments, individuality disappears; and with individuality
goes originality. Science, if rightly pursued, is the most
valuable school of selfinstruction. From the beginning
men of science have been self-dependent and self-reliant,
because self-taught. They have been more hindered than
helped by the schools. De Candolle, in his valuable book
on the conditions which favor the production of scientific
men, says that the discoverers, the masters of scientific
method, have chiefly appeared in small towns where edu- .
cational resources have been scanty, and that they have
often been most helped by the poorness of their teaching,
which means that the schools were not so perfect as to Kill
out all originality.

Where there is any cure for this state of things, whether
1t is possible for the lower schools to teach science scientifi-
cally, the committee does not say. The truth is education
and schooling are and always have been radically at variance,
meaning by education an orderly growth m right mental
habits through the reasonable attainment of exact know
ledge. In the child world there is no science; and the at
tempt to cram boys and girls with scientific information—
science teaching as commonly understood and practiced--15
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necessarily fatal to the habit of scientific thinking. On the
other hand, if the teacher is to be simply the guide of
pupilsin their pursuit of real! knowledge, in their scientific
exploration of the world that lies next to them in space,
and in their scope of intelligence, the public must be con-
tent with a plentiful lack on the part of their children of
the conventional information by which parents judge of the
instruction and education of children. Until parents havea
truer idea of whatknowledge is most worth there can be
little hope of radical improvement in this part of school

work.
— ——~e<tr—

A CHANCE FOR INVENTORS.—THE $5,000 CAR,

Our readers will remember that a prize of $5,000 was
offered last year by the American Humane Association fora
cattle car so constructed as to allow cattle to
lie down while in transit, and to be fed and
watered while in the cars. This to prevent
the suffering caused by long standing and the
injury and delay incident to unloading and
reivading. The president of the association,
Mr. Edwin Lee Brown, announces in a circu-
lar that the money has been pledged and
nearly all of it paid over to the secretary of
the association and deposited with trust-
worthy bankers. All competitors for the
prize are required to send their models and
plans, with full descriptions, to Mr. Brown,
corner Clinton and Jackson streets, Chicago,
I11., before the 1st day of October next. All
communications with regard to the prize
should also be addressed to Mr. Brown.

The judges appointed are Edwin Lee
Brown, Chicago, Ill.; John B. Winslow, Bos-
ton, Mass.; A. Kimball, Davenport, Ia.;
William Monroe, Brighton, Mass.; E. T. Jef-
fery, Chicago, Il

The judges do not prescribe the size or the
internal arrangement of the needed car; but
among plans which meet the conditions, that
will have the preference which can most read-
ily and cheaply be adapted to the cattle car
now in use. Of course, also, that car which
can be most easily adapted to the transporta-
tion of other live animals and merchandise,
if in other respects satisfactory, will have the
preference.

It is expected that competitors will take
out patents for their inventions, before sub-
mitting them, or not, as each shall choose;
but the judges must be fully satisfied of the
legal title of a claimant to his invention, be-
tfore awarding to him the prize, or any part
of it. The prize winner must also convey to
the American Humane Association, or tosuch
persons as its Executive Committee shall de-
signate, a patent for the United States and
Canada of the invention, which shall be sat-
isfactory to said committee, before any part
of the prize money will be due to him.

As models and plans may be seen by others
than the judges while in their possession, they
suggest, as a precautionary measure, that each
inventor file a caveat at the United States
Patent Office before sending them.

The East River Bridge.

The first consignment of steel—27,460
pounds—for the superstructure of the East
River Bridge has been received, and rapid
deliveries are expected from this time on, the
Edgemoor Iron Company having putits full
force upon this contract. The guys of the
superstructure, manufactured by the Roeb-
lings at Trenton, of Bessemer steel, have also arrived. The
Cambria Steel Company, which furnishes the steel, has about
a thousand tons ahead of the Edgemoor Company. Colonel
Paine reports that the steel has all been tested and is of supe-
rior quality, the strength of the steel trusses being six times
greater than is likely to be required.

The last structure to be razed to make room for the New
York approach will soon be cleared away. Thus far the
bridge has cost $14,000,000—of which sum $3,000,000 went
under water and $4,000,000 went for real estate, to be cov-
ered by a mile of costly masonry. In the profile drawing
of the completed structure the lofty towers sink to compara-
tive insignificance. The projection carries in the observer’s
mind a sense of length rather than of height. The superb
arches at Vandewater and Rose and Wilham and North
‘William streets, the massive anchorages at Franklin square
1n New York and Main street in Brooklyn, and the airy bridge
over Pearl street become, says a critical observer, more con-
spicuous 1n this picture than are the towers, which are so
1unposing as seen at midstream on the East River.

It 15 calculated that with the greatest possible weight on
the bridge and in the hottest of August days, with the tide.
at 1ts highest, there will be 135 feet 6 inches in the clear be-
tween the lowest point in the bridge, midstream, and the
surface of the Bast River. :

—_— e —
'THE production of Bessemer steel rails in the United
States in 1869 was 2,550 tons: in 1878, 550,398 tons, and’

9,307 tons of open-hearth steel rails in addition.

Scientific Qmevican,

THE DE BAY PROPELLER.
The De Bay propeller, an English invention, which has
attracted much attention since its efficiency was made pub-
lic by a series of experiments in 1879, has recently been fitted

to a steamship of a sufficient size to give a decided test of its,

value. The Cora Maria, a steamer of 831 tons net register
and 2,800 tons displacement, was the vessel used for the ex-
periments. Her dimensions are: Length, 235feet; breadth,
31 feet; depth, 18 feet 3 inches. Her engines are of the
compound inverted cylinder and surface condensing type,
the high pressure cylinder being 28 inches, and the low
pressure cylinder being 54 inches in diameter, with a stroke
of 3 feet. The screw used in the first experiment was an or-
dinary four-bladed screw, having a diameter of 13 feet 214
inches, and a pitch of 19 feet 6 inches. With this screw a

-—
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THE DE BAY PROPELLER.—-THE TWO0 HUBS WITH THEIR BLADES
MOVE IN CONTRARY DIRECTIONS.

trial was made over a course of two and one-fifth knots on
the 10th of July last, and then the De Bay gearing and pro-
peller (diameter 11 feet) were fitted to the vessel and a trial
was made under exactly similar conditions on the 10th of
August. The results obtained from each trial are herewith
tabulated for comparison, it being understood that in each
case four runs over the course were made, the firstand third
being with the tide and the second and fourth against it.

Ordinary De Bay
screw. propeller.
Average revolutions per minute.......... 66°32 65
Average steam pressure, pounds.. ...... 47 745
Average vacnum, inches........... ..... 2558 425
" Indicated horse power............ ..... 58451 585
TIME.
First course. Second. Third. Yourth.
Ordinary screw,.. 12m. 5s. 20m. 27s. 12m. 3s. 19m. 568,
De Bay propeller. 9m. 4s. 16m. 42s. 9m. 6s. 16m. 10s.
SPEED IN KNOTS PER HOUR.
First course. Second. Third. Fourth.
Ordinary screw ......... 10924 645 10°954 662
De Bay propeller........ 14557 7898 14°505 8162

TURNING THE CIRCLE.
Ordinary screw.

TO POrt.... veveiviierneenennennnns 4m, 33s.
Tosthrboard ... . 5m. d4s.

The mean speed obtained on each trial was 878 knots for
the ordina® screw and 1128 knots for the De Bay propeller,
or an actual gain for the latter-of over 29 per cent for the
same expenditure of power. Assuming that the resistance
varies as the cube of the speed (and practically this ratio is
greatly exceeded), since it required 58451 horse power to
drive the Cora Maria at a mean speed of 878 knots with the

De Bay propeller.
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ordinury screw, it would have required 1,256 69 horse power
to drive her at the speed of 1128 knots obtained by the De
Bay propeller. 'We might easily go on to calculate the im-
mense saving in fuel thus obtained, but the foregoing figures
are sufficient to call attention to the advantages of the new
propeller.

‘With the ordinary screw there is, as every one knows, a
great deal of vibration, and the stern of a screw steamer
shakes and quivers very unpleasantly; while the De Bay in-
vention produces no local commotion at all.

Since the first trial in 1879 the shape of the larger half of
the propeller blades has been somewhat altered. Formerly
they were designed so that they nearly filled up a segment
of a circle having the same diameter as the propeller. They
now have a curved form in place of an angle, and each
blade, instead of a uniformly increasing pitch,
has a pitch of 17 feet to half radius, increas-
ing therefrom to a pitch of 19 feet to 21
feet.

The Cora Maria is now on a voyage to Alex-
andria, Egypt, with a fuil cargo, and the re-
ports-of her captain and engineer will be
awaited with great interest.

—_— e
TRAVELING FLIES,

On the afternoon of Saturday, September 4,
the steamboat Martin encountered, on the
Hudson River, between New Hamburg and
Newburg, a vast cloud of flies. It reached
southward from shore to shore as far as the
eye could reach, and resembled a great drift
of blacksnow. The ingsects wereflying north-
ward ‘‘ as thick as snow flakes driven by a
strong wind.” The steamer Mary Powell ran
into the fly storm off Haverstraw, some forty
miles below where the Martin encountered
it. The flies were ‘‘ long and black and had
light wings.”

A dispatch from Halifax,Nova Scotia, states
that on Sunday, Sept. 5, immense swarms of
flies passed over Guysboro, 120 miles north-
eastward of Halifax. They came from the
east and resembled a dark cloud.

A correspondent of the Toronto Mail,
writing from East Pictou, Nova Scotia, de-
scribes a similar phenomenon as occurring
there August 21. The flies, forming a verit-
able cloud, passed Lismore at 6 o’clock in the
eveuning, close to the shore. They went with
the wind, which wasblowing lightly from the
west, occupying about twenty minutes pass-
ingagiven point. They made a loud, buzzing
noise, which was heard by many who missed
seeing them. They flew so low that some of
them appeared to fall into the water. About
two miles below Lismore they slightly changed
their flight, heading more to the north. After
their passage numbers of strange flies were
observed in some of the houses near the shore.
They were about half an inch iu length, with
wings proportionately longer than those of
the common house fly, but whether they be-
longed to the swarm is uncertain.

In none of these American reports are the
flies mentioned as biting, like the swarm of
flies which invaded the port of Havre, France,
a few weeks ago. From the indefinite de-
scriptions given of them it seems possible that
the American flies may have been ichneumon
flies, which have had an exceptionally favor-
able-season for multiplication, owing to the
multitudes of army worms in which they
deposit their eggs.

American Glass Making.

The first glass factory in America was erected in 1609 near
Jamestown, Va., and the second followed in the same colony
twelve years later. In 1639 some acres of ground were
granted to glassmen in Salem, Mass., probably the first
year of the industry which was prosecuted there for many
years. The first glass factory in Pennsylvania was built
near Philadelphia in 1683, under the direction of Wm. Penn,
but it did not prove successful. The first glass factory west
of the Alleghenies was set up by Albert Gallatin and his
associates in 1785, at New Geneva, on the Monongahela
River. A small factory was established on the Ohio River,
near Pittsburg, in 1790, and another in 1795. The earlier
attempt failed, the later was quite successful. In 1810 there
were twenty-two glass factories in the country, with an an-
nual product valued at $1,047,000. There are now about
five times as many factories, producing eight times as much
glass. According to the returns received under the recent
census, our flint glass factories turn out 210,554 tons of
table and other glassware; and the window-glass works pro-
The total value of the product is

PR -

nearly $45,750,000. .

The Anglo=American Telegraph Company.
This company has lately laid a new cable between Ireland
and Newfoundland, and now has four separate cables in
operation. By the use of the new duplex system the directors
report that they are able to do as much business on these
four cables as could formerly have been done on eight cables.
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FRENCH PILL PRINTING MACHINE.,

The engraving shows a pill printing machine invented by
M. Vial, of Paris. The pills, first coated, are placed in the
hopper, A, and are conducted thence, one by one, along
a small groove to B, where they drop through a cylinder
to another groove. At a certain point in their passage
they are brought in contact with a wheel, C, which is being
turned by the operator. On the outer rim of the wheel the
type 1s fixed, it is inked from little rubber cylinders, D, as
it revolves, and the pill meets the wheel just as the type ap-
proaches. It receives the impression in beautifully clear
characters; and is henceforth unmistakable as to its proper-

PILL PRINTING MACHINE.

ties, no matter in what company it may ultimately find
itself.

— 4 —————————————————

A Model Foreman.

The following, from the Munufacturer and Builder, con-
tains not only good advice to the class of persons to whom
it is addressed, and to which they will do well to heed, but
to the manufacturer it suggests some of the qualifications a
foreman should possess to insure harmony and good feeling
among the workmen:

He will not discharge a good workman for aslight offense,
and retain the poorest men. A good foreman.(instead of
giving his order to a man verbally and imperfectly) will
always carry a sketch block or pad in his pocket, and where
drawings are not used, will give his orders on paper, together
with a rough pencil sketch if required. He should then re-
quire the workmen to file away those orders, thus putting
him in the possession of the necessary evidence to defend
himself in case there should be any fault with the work when
completed.

A foreman should realize that his workmen are entitled to
his respect, ‘and he should conduct himself in such a manner
that when he moves about among his men they will feel 1n
duty bound to show him all the courtesy which pertains to
his position. His personal habits should be such as may
with profit be imitated by every man in the shop. If a work-
man gets into trouble over a piece of work, a kind and sym-
pathetic foreman will always help such.a person out of his
difficulty.

It is wise for a foreman to employ only the best language
toward his men, for the use of profanity not only creates an
enmity between the foreman and the workman, but also de-
stroys the ambition and interest which the latter should
always manifest in his work. )

A foreman should be systematic, and wherever a standard

or a certain routine can be applied to any branch of the work
it should bedone. Tools, instead of being left scattered over
the floor, should each have a particular place. .Thus, both
the foreman and workman are saved the aggravating annoy-
ance of searching for these tools.
- When a piece of work is given to a mechanic he should
always be allowed to finish it, for one of the most disagree-
able things, and also one of the most humiliating to the
workman, is to commence a piece of work and then have the
foreman to take 1t to some one else to finish.

Finally, a model foreman should endeavor to make him-
self so useful to his employers that they cannot welldo with-
out him, taking the same interest in managing the shop and
studying economy with as much care as 1f his own capital
were invested in the business. The manufacturing world
are looking for artisans of this kind, and any person who
has followed the opposite plan will, by adopting the princi-
ples herewith outlined, be agreeably surprised in a short time
that he can make progress with so much greater satisfaction
to himself than ever before.

OB
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A Novel Heorseshoe.

A Berlin manufacturer is making a horseshoe of iron and
hemp that is receiving considerable favor among the Ger-
mans. The shoe is of rhalleable iron carrying a deep wide
groove, into which tarred hemp rope s firmly wedged. The
1ope 18 so thick that it protrudes beyond the rim of iron.
The shoe is very light, and is said to be serviceable.

>

A Large Ingot of Steel.
. There was cast recently at the Norway Iron Works, South
Boston, an ingot of steel 10 feet 4 inches long, 24 inches
square at one end, and 26 inches square at the other. It

weighed 19,000 pounds, exceeding by some 9,000 pounds the
largest casting of the sort previously made. The mould,
which was of cast iron and weighed 18,700 pounds, was con-
structed by the Bridgewater Iron Company. The ingot is
to form a part of a pumping engine now being made by
the Bridgewater Company for the Calumet and Hecla Min-
ing Company.
—— et —
NEW PORTABLE OVEN.

It is generally admitted that for some culinary operations
the ordinary cook-stove and range are neither effective nor
economical, and it has been determined by actual experi-
ment that in the matter of baking, ordinary stoves are waste-
ful of both fuel and time.

The new portable oven shown in the engraving is designed
to be used in connection with an ordinary portable furnace,
and is not only capable of baking with a small amount of
fuel, but it also prevents the dissemination of odors from
the articles being cooked. The inventor contracts the fire
pot of an ordinary portable furnace by inserting an extra
lining, A, of fire brick; this serves the double purpose of
materially reducing the fire space and of preventing the
radiation of heat into the room—a very desirable feature in
warm weather.

The top plate of the furnace has the usual opening for the
reception of cooking vessels. To this opening is fitted a
cylindrical casing, closed at the top by a removable cap, and
to a flange surrounding the upper edge of the fire pot is fit-
ted a cylinder concentric with the outer cylinder, formin
between the two a flue, F. The inner cylinder has a central
opening at the top, so that the products of combustion may
pass upward in the inner cylinder, and downward in the flue,
F, to the chimney flue.

An annular plate, B, and a plate, C, of refractory material
are supported by legs which rest on the fire brick, A. The
pans, D, which contain the dough, are supported one above
another on the plate, C, the several pans are separated by
light frames, and they are all inclosed by a cylindrical
casing which rests upon the plate, C. By this arrangement
the full effects of the fresh products of combustion is uti-
lizedin heating the inner casing and its contents, therebeing
very little loss of heat by radiation, owing to the fact that
the products of combustion, which pass upward around the
. inner casing, descending the flue, F, form an effectual air-
} jacket which prevents the chilling of the .oven. -

i
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MACALPIN'S PORTABLE OVEN.

The design of the inventor is to concentrate and make use
of all of the heat from the fire, so that none of it shall pass
rup the chimney and be wasted, and at the same time to have
such control of it as to permit more or less of it to escape
into the room as may be desired, and to carry off all offen-
sive odors and smoke which commonly escape into the room
when cooking is done in the usual way. Either coal or gas
may be used as fuel. The oven is made in different sizes,
large ones being made for hotels and bakeries.

l The oven is raised from the furnace by cords or chains
i passing over pulleys in the ceiling, with counterbalance
! weights at the end.
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These ovens may be adapted to broiling, frying, or cake
making. We are informed by the inventor that a loaf of
bread weighing two pounds two ounces has been baked in
one of these ovens in thirty-two minutes, and that eight and
a half pounds of bread can be baked in the same length of
time,

This invention was recently patented by Mr. Daniel
MacAlpin, 2041 Ridge avenue, Philadelphia, Pa., who should

be addressed for further information.
—_—————vr——

HENS WIRE NESTS.
It is a well known fact that straw or hay nests or basket
nets for setting hens cannot be kept free of vermin. The

IMPROVED HEN’S NEST.

annexed, illustration, which we take from the Leipzger 1llus-
trirte Zeitung, shows a very practical and simple nest. It is
made of wire netting, and is filled with hay or straw, which
can be removed and replaced with fresh material very conve-
niently. Astheair can circulate through the nest quite freely
vermin are not apt to infest the nest. - It is also stated that
it is well to pour petroluum on the bars or rods of a chicken
coop so that the petroleum will spread on the feet of the
fowls, so that when they scratch themselves they will bring
the petroleum in contact with the body, dispersing the ver-

ra
min.
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Railway Ties and 'Telegraph Poles.

But few people comparatively have any idea of the amount
of timber used in the construction of a single railroad. We
hear that our forests are rapidly disappearing, and we know
that material for building and fuel causes the sacrifice of
many leafy monarchs of the forest; yet only the initiated
knows that it yearly takes 200,000 acres of forests to supply
cross-ties for the railroads of the United States. We inter-
viewed a gentleman who has been in the business for thir-
teen years, and concluding that his observations and experi~
ence would be of interest, we give the substance of his talk:
1t takes 15,000,000 ties to supply the demand on our railroads,
for which, on an average, the contractors get 35 cents apiece,
making in the aggregate $5,250,000. In building a new road
the contractors figure on 2,700 ties to the mile, while it takes
300 ties to the mile to keep a constructed road in repair.
Contractors, of course, buy pieces of timber land as near to
the proposed line of road as possible, paying for the timber
an average of $20 per acre, or giving the proprietor of the
land 10 cents for every tie got out. The average of a good
piece of timber lund is 200 trees to the acre and 12 ties to the
tree.

The size of a cross-tie differs on different roads, but the
usual size demanded is 8 feet 6 inches long and 8 inches face.
‘White or burr oak is considered the best timber for the pur-
pose, although cherry, maple, ash, and even locust have been
used. The last named were first used on the Little Miami
Railroad, and after a time thrown aside as unfit for the pur-
pose. Railroad men much prefer ties hewn out with an ax
to those sawed in a mill, and many contend that the first
named will considerably outlast the sawed ties. This theory
is probably a fallacy, as sawed ties have been placed along-
side of hewn ties, and remained sound twice as long. This
business gives employment to an army of choppers, who are
paid 10 cents apiece for each tie. A continued practice
makes the choppers expert in the use of the ax, and a single
man has been known to get out 35 ties in a day; yet the
average is only 10, while an expert will probably get out 20.
During the war, when ties sold at from 50 to 65cents, chop
pers were paid 1215 cents apiece. Although the contractor
gets 35 cents apiece from the railroads for each tie, still there
is a loss of from 5 to 7 per cent on dockage and stealage. An
inspector is sent by the company to inspect the ties. This
is generally a clerk from some of the offices, who frequently
knows but little as regards thestrength or durability of tim
ber, and, as a consequence, some of the best ties are docked
and only bring 20 cents apiece. The stealage is where the sec-
tion men put in new ties which have not been inspected and
received, and fail to report the use of the same to the road-
master.

Most all cross-tie men also contract for bridge timbers and
trestling, as well as telegraph poles. For the latter chestnut
and cedar are mostly used. They bring about $1.75 apiece,
and are cut mostly in the tamarac swamps of Michigan and
the forests of Southern Kentucky and Tennessee. Large
sums of money have been made by lucky contractors above



SEPTEMBER 25, 1880.]

described, and each only adds to increased demands. Ohio
has over 4,000,000 acres wood land, yet the ever-increasing
demand forrailroad purposes alone, if supplied entirely from
our forests, would leave us without a single stick to mark
the existence of our once dense forests.—Cincinnati Com-
merciod.

Adulterations of Carpet Yarns.

The use of cow hair, buffalo hair, camel’s hair, and Rus-
sia cattle bair for the adulteration of wool is becoming a
recognized business. It is claimed that these hairs are ex-
cellent substitutes for wool, and not only cheaper, but fully
as durable. ]

‘We have records of its use at different eras in the world's
industrial record, but as frequently as it has been employed
so frequently has it been relegated again to the qualification
of iattress and sofa stuffings. For some years, however,
it has been employed by many carpet manufacturers to be
worked into the yarns.

It is gathered in large quantities, and brought to this
market for use in carpets at the rate of fully twenty million
pounds per year. How much is made up in other fabrics we
are unable to state. The hair is invariably taken from the
hide at the tanner’s, by means of a process termed ‘‘ sweat-
ing,” and is not clipped, as is the popular supposition. The
hides are soaked in vats for from three to five days. They
are then stretched on beams or stands, with arched surfaces,
thus, ———, and then rubbed with a sciver, or scraper.
The hair is easily susceptible to this proceeding, and peels
off. It is next washed and baled. The hair is brought
mostly from the West, though considerable ¢ cattle hair”
(called Russian cattle hair) comes from Europe, About
four million pounds are imported to New York and Phila-
delphia annually, and used in the manufacture of blankets,
cloakings, and carpets.

Buffalo hair is also used, though there is not so much
coming into the market now as formerly, owing to the law
having prohibited the slaughter of the animal for.fear of the

utter extermination of its breed. Two million pounds will |

cover the amount worked into carpets per annum. And
again we find camel’s hair used. We conversed with one
dealer recently who assured us that he had sold over four
hundred thousand pounds of the stuff during the past four
months. This, like all such matter, is incorporated with
other material—wool, shoddy, etc.—before spun into yarn.
Of the various hairs incorporated with wool textures, cow
hair is the most common. When received in its rough state
from the West, in bales, it is, first, washed; second, put
through a picker, which eradicates all impurities; tkird, it
is spread on an ‘‘apron,” in quantities according to the in-

tentions of the manufacturer, and the proportions of wool |

and shoddy are likewise selected and mixed with the hair;
fourth, from the apron, the hair, shoddy, and wool are
worked off (by a tender—usually a young girl—who mixes
the selections) on to a carding machine, which mixes the
properties evenly. It is then spun. The same process is
applicable to all other kinds of hair.

The red cow hair is sold for about two and one-balf to
three and one-half cents ‘per pound, and refuse light color
ings; the white brings from eight to twelve cents per pound.

The Russia cattle hair costs more, the prices for which
are: Russia cattle hair (red), four cents; Russia cattle hair
(white), twelve cents. This hair, which was sent here at
one time in no inconsiderable quantities, is now imported
more cautiously. Much of the material was formerly lost
in the refuse of the waste troughs and imperfected prepara-
tory machines. Now, however, considerable economy is
. exercised in saving the wash and utilizing it.. The prices

brought to day, in the New York markets, for these ‘* mix-
ings” for woolen yarns, are as follows:

Cow hair (red), 214 to 314 cts.; cow hair (white), 8 to 12
cts. ; buffalo hair, 8 to 12 cts.; camel’s hair (Russian), 16 to
20 cts.; camel’s hair (China), 22 to 28 cts.; camel’s hair
(noils), 40 cts.; Russia cattle hair (red), 4 cts.; Russia cattle
hair (white), 12 cts.—Carpet Trade Review.

—_— -r—
Tincture of Insect Powder.

A concentrated tincture of insect powder is highly recom-
mended as an insecticide by Finzelberg, who prepares it by
digesting one part of Persian insect powder in ten parts ab-
solute alcohol, and claims that in order to prove efficacious
it should be scattered by means of an ordinary perfumery
atomizer. When thus used in closed rooms all flies soon
drop dead; while scattering it over linen, etc., acts as a pro-
tection agains fleas, etc.

Azotine.

The Annales Industrielles notes a new discovery by M.
Heddebault, which consists in the separation of wool from
cotton in rags and waste products in which these two textiles
are mixed, by treating them with steam at 150° C. under a
pressure of five atmospheres. Under the influence of this
temperature the wool is decomposed, fuses, and flows off
into a lower receptacle, while the cotton, flax, and in fact
all vegetable fiber, are unattacked. It isthen only necessary
to pound and wash the latter to obtain products containing
no longer any traces of wool, and which are admirably
adapted for bleaching and manufacturing into paper. The
solution of wool, evaporated to dryness, has been named by
the inventor azofine. Owing to the increase in value of
mixed cotton and woolen rags thus treated, especially for
paper making, the cost of the operation is virtually covered,
and the new product—azofine—costs really nothing, This

Sreientific dmerican,

material, which is completely soluble in water, and which
contains all its nitrogen in a soluble form, is to be used,
mixed with dried blood, as a fertilizer. The invention is
said to be an important one, both for the paper making in-

dustry and for agriculture.
e —

THE FIRST INVENTOR OF THE STEAM GAUGE,
Mr. Sydney Smith, of Nottingham, England, who claims
to be the ‘ original inventor and first patentee of the steam
pressure gauge,” not long since sent a letter to the Hngineer
setting forth his claim, and giving a copy of a corroborative

Flg.Q

MOREAU’S STEAM GAUGE.

letter from George Stephenson. The following is the letter,
together with a note appended by the editor of the Engineer

“Tapton House,
¢ Chesterfield, October 15th, 1847.

*“ A most important invention has been submitted to me
for my approval, patented by a Mr. Smith, of Nottingham,
and intended to indicate the strength of steam insteam engine
boilers. It is particularly adapted for steamboats, and can
be placed in the cabin, on deck, or any other part of the ves-
sel, where it may be seen by every passenger on board. It
may also be fixed in the office of every manufactory where
a steam engine is used at a considerable distance from the
boiler. I am so much pleased with it that I have put one
up at one of my own collieries. It is some distance from the
hoiler—in another house—and works most beautifully, show-
ing the rise and fall of the steam in the most delicate manner.
The indicator is like the face of a clock, with a pointer,

BRADLEY’S STEAM GAUGE.

making one revolution in measuring from 1 1b. to 100 1b.
upon the square inch of the pressure of steam. It is quite
from under the control of the engineer, or any other person,
so that its indications may be relied upon, and the construc-
tion is so simple that it is scarcely possible for.it to get out
of order. I might give a full explanation of the machine,
but I think it best to leave that to the inventor himself. The
numerous and appalling accidents which have occurred from
the bursting of steamboat boilers have induced me to give
you these observations, which I think desirable to be laid
before the public. I may state that I have no pecuniary
interest in the scheme, but being the first person to whom it
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has been shown, and the first person to make use of it, 1
feel it a duty I owe to the inventor, as well as the public, to
make it as universdlly known as possible. The indicator is
put up at Tapton Colliery, near Chesterfield, and may be
seen any day by any respectable person.

(Signed) ‘“ GEORGE STEPHENSON.”

‘‘[We have taken some trouble to investigate Mr. Smith’s
claim to be considered the first inventor of a practical steam
gauge, and we have every reason to believe that he is entitled
to that honor. In otker words, Mr. Sydney Smith, of Not-
tingham, patented, in 1847, (he first steam gauge which was
efficient, compact, portable, and suitable for use on boilers
carrying a high pressure of steam. We have failed to find
any record of aninvention fulfilling the same objects of older
date than Smith’s patent. —Ep. £.]”

We have been more fortunate than the editor of the Hngi-
neer in our search for the anticipator of this invention, in
finding that two patents were granted in this country for
practical steam gauges prior to 1847.

The first was granted to George Bradley, of Paterson,
N. J., August 16, 1841. The second to De Fontaine Moreau,
of London, England, August 20, 1846.

The construction of Bradley’s steam gauge is so clearly
shown in Fig. 1 as scarcely to require description. It con-
sists of a cylinder connected with the boiler and containing
a piston which is acted on by steam pressure, and connected
with a rectangular sliding frame whose upward movement
is opposed by a spiral spring. The sliding frame carries a
pointer which moves over a fixed scale. Of t}is steam gauge
the inventor, in his patent specification, says:

*“ The operation of the machine is thus: The steam pressing
against the piston forces it outwards or towards the spring,
and with it the rectangular frame, the cross-head of whicl,
being connected with the fixed bar, causes the spring to
which it is attached to become elongated, and the index
which it carries to move opposite to that part of the scale
which indicates the pressure against the piston. When the
ordinary spring balance is used, if the area of the piston is
one inch, the index will point on the scale to the number of
pounds per square inch of pressure in the boiler above that
of the atmosphere: the scale, however, admits of any mode
of graduation. ] -

“ This machine is expected to become a necessary appen-
dage to every steam boiler, for the purpose of enabling any
one, however ignorant, to tell at any time by sight the pres-
sure of steam in the boiler as well as the most experienced
engineer. ‘
““Tt is believed that there is now no instrument in use for
this purpose. The ordinary spring balance which is usually
attached to locomotive engines is connected to the lever of
a safety valve, and merely indicates the pressure of the steam
at the instant it is capable of lifting the valve and at no other
time, and even then it requires a nice calculation to ascertain
the pressure on the boiler, as it depends on the leverage of
the safety bar, so that to an ordinary traveler it affords no
information of the pressure of the steam by looking at it
however minutely, while by the one now proposed, literally,
‘ he who runs may read,” and when we reflect on the number
of lives that have been lost on board steamboats which such
an instrument might have been the means of preventing, its
value as a life-preserver will be apparent to all.”

In Moreau’s steam gauge, shown in the smaller engraving,
the steam pressure acts on a diaphragm, whose motion is
multiplied by a toothed quadrant and a pinion on the index
arbor.

i

Phenomena.

Nevada is a land of curious natural phenomena. Her
rivers have no visible outlet to the ocean. She has no lakes
of any magnitude. . She has vast stretches of alkali deserts,
however, that give every indication of having heen the beds:
or bottoms of either seas or lakes. Down in Lincoln county
there is a spring of ice-cold water that bubbles up over a
rock and disappears on the other side, and no one has been:
able to find where the water goes. At another point in the.
same county is a large spring, about.twenty feet square, that
is apparently only some eighteen or twenty inches in depth,
with a sandy bottom. The sand can be plainly seen, but on
looking closer it is perceived that this sand is in a perpetual
state of unrest. No bottom has ever been found to this
spring. It is said that a teamster, on- reaching this spring
one day, deceived by its apparent shallowness, concluded to’
soak one of his wagon wheels to cure the looseness of its
tire. He therefore took it off and rolled it into the, as he
thought, shallow water. He never laid his eyes on that
wagon wheel again. Our mountains are full of caves and
caverns, many of which have been explored to a great dis-
tance. Speakingof caves, a redeo was held last spring over
in Huntington valley.. During its progress quite a number
of cattle were missed and for a time unavailing search was
made for them. At last they were traced to the mouth of - a
natural tunnel or cave in the mountain.- The herders en<
tered the cave, and following it for a long distance, at -last;
found thecattle. It appears that they had probably entered:
the cave, which was very narrow, in - search of water. . It
had finally narrowed so that they could proceed no further.
Neither could they turn around to get out. They had been
missed some days, and if they had not been found must
inevitably have perished in a short time. As it was they
were extracted from their predicament with difficulty, by
‘the herders squeezing past and getting in front of them and
scaring them into a retrograde movement by flapping their
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hats into the faces of the stupid bovines.—Eureka Leader,
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Another New Atlantic Cable.

‘When the excitementin this country and Europe which
attended the laying of the first Atlantic cable, and the doubt,
delays,and misfortunes of that great enterprise,are contrasted
with similar operations at the present time, we aree&nabled
to realize the progress which has been made in telegraphy
within less than a quarter of a century. The Anglo-Ameri-
can Telegraph Company has just completed the work of
laying a new cable from Valentia to Heart’s Content, and
so muych a matter of course has it become, and so certain
and comparatively easy an operation, that it attracts
scarcely any public attention. The newspapers record the
fact in a news paragraph of a dozen lines, and. scarcely an
allusion is made to it in editorial columns.

These slender cords buried in the depth of the sea nowsl
connect every country of the earth, and the history of the
preceding day at the Antipodes.appears in the morning
papers as regularly as the incidents occurring in the imme-
diate vicinity of their publication. The electric telegraph
has bound together the most widely separated sections of
the earth, and has revolutionized the business and social sys-
tems of the world.

The Atlantic cable telegraph business has developed so
enormously and is so rapidly and constantly increasing as
to continually demand additional facilities, and these the
Anglo-American Company promptly furnish. A few years
ago one cable more than sufficed for all the business offered.
The business was then an experiment, and the necessarily
bigh rates charged for the service restricted the patronage
to very limited proportions. From time to time, as experi-
ence enabled it to be done with safety, these charges have
been reduced until, at the presenttime, messages are trans-
mitted between this country and Europe at rates which
would have speedily ruined any company a few years ago.
It is true that the charges for cable telegraph service across
the Atlantic are at present abnormally low (1234 cents per
word) in corfsequence of bitter competition of rival compa-
nies, but even without such competition the service will
hereafter be profitably performed at a cost to the public
which, not many years since, would have been regarded as
absurd and ridiculous to propose. This is made possible by
improvements in the construction and operation of the
cables. By duplexing the cables their capacity for the
transmission of business has been practically doubled, and
it is not regarded as impossible that their capacity may yet
be still further largely developed.

The Anglo-American Company has now in operation four
cables, and the Direct United States one, which by the suc-
cessful application of the duplex system in working them
afford facilities equal to what would have been realized
with ten worked in the ordinary way. It is expected that
these will adequately meet the demands of the public for
some time to come. Should more be required, however,
the managers of the Anglo-American and Direct Companies
are prepared to supply them promptly, each company hav-
ing wisely accumulated a large reserve fund for mainte-
nance of existing cables, and providing new ones as re-
quired.

The efforts of the cable companies are liberally seconded
by the Western Union Company, which is now engaged in
building an entirely new line of the largest wire used for
telegraphic purposes, which is}to be quadruplexed and used
exclusively for cable business.—Journal of the Telegraph.
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A Chemical Lung,

On Wednesday, August 18, Dr. Richard Neale, in the
presence of a number of engineers, including the manager of
the underground railway, and other scientific men, gave an
interesting and, as far as it went, successful demonstration
of a scheme to purify the foul air of tunnels, mines, cabins,
“churches, theaters, hospitals, and other buildings. The pro-
posal is, we believe, a novel one, and promises to create a
new era in ventilation. Nearly all attempts hitherto made
to purify the air in crowded buildings have been mechani-
cal, and have consisted of driving out the foul air by cur-
rents of fresh air. Dr. Neale’s proposal, on the other hand,
isa chemical one, and is designed to destroy the poisonous

- gases. It is not, of course, intended to supersede ordinary
ventilation by currents, but rather to act as an auxiliary.
The essence of the scheme is the adoption of some simple
chemical facts. As the lungs of living beings appropriate
oxygen and give off carbonic acid gas, Dr. Neale proposes
to make a ‘‘ chemical lung ” which will appropriatecarbonic
acid and sulphurous gases from the air containing them,
without yielding any products in exchange. The air in the
tunnels of the underground railway was referred to as a con-
spicuous and well known example of impurity irremediable
by mechanical means. The principal deleterious gases in
this instance are carbonic acid and sulphurous gases and car-
bonic oxide. All these, but especially the two former, may,
Dr. Neale maintains, be easily got rid of by chemical means.
By mixing a solution of sulphurous acid and water in a flask
Dr. Neale made an excellent ‘imitation of the air at the
Baker street or Portland road station. Ie then added a
small quantity of solution of caustic soda, and agitated the
flask briskly for a few seconds, and immediately the sul-
phurous smell was abolished. Into thesame flask a current
of carbonic acid gas was next passed, so that a lighted taper
intraduced into the flask was at once extinguished. After
a few shakings a lighted taper was again introduced and
burnt witha bright, steady flame, showing that the soda had
taken up the acid. Similar experiments were made with
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trated in these simple experiments formed the basis of his
scheme for purifying ordinarily impure air. Asregards the
Metropolitan and other underground railways, the locomo-
tive engines might, he said, be supplied with a tank contain-
ing a strong solution of caustic soda or lime, through which
the smoke should be made to pass before being discharged
into the outer air. By this means the carbonic acid gas and
the sulphur would he eliminated. The carbonic oxide
would require to be dealt with in another way, which need
not now be explained. In order to attain further purifica-
tion of the air in the tunnel, each train might be furnished
with a truck open at both ends, and appropriately fitted
with trays or other contrivances for holding solutions of
lime or soda. As the train progressed air would rush
through the tanks or trays, and be robbed of its carbonic
acid and sulphur in its course. The proposal is as happy
as it is ingenious. It furthercommends itself on the grounds

of simplicity and cheapness. It only remains for those
concerned, and we would especially indicate the directors
of the underground railway and the managers of theaters,
to manifest a proper public spirit, and fairly test its practi-
cability. There should be no insuperable difficulty in put-
ting it to a practical test. Meanwhile, we shall watch with L
interest any attempts that may be made to carry out the |
idea in detail.— London Lancet. ‘
-t ——— 1
NEW BEER FAUCET, ‘

Beer making and selling have attained an importance both
in extent and pecuniary interest all over the world
that ranks it among the greatest industries of theage. Malt
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NEW BEER FAUCET.

liquors congtitute the beverage of the multitude, and it is es-
sential that these liquors be dealt out in a sweet and whole-
some condition. Allkinds of maltliquors thatarebeginning
to sour, or have become sharp pricked or stale, are unwhole-
some, since these terms express the several stages through
which all malt liquors pass by exposure to the atmosphere,
from a palatable article to that of an offensive and danger-
ous one; hence various and often expensive devices have
been resorted to, both to force beer from a cask without per-
mitting its gas to escape, and to bring it from below up to a
counter, none of which have hitherto answered a satisfac-
tory purpose.

The improved beer faucet shown in the engraving is se-
cured by three United States patents, and is patented in
England, France, and Germauy. Beer and other malt liquors,
to be wholesome and properly preserved, must either con-
tain or be capable of generating an amount of gas sufficient
to empty the cask by its expansive force. Proceeding upon
this proposition, which was found by numerous trials to be
correct, it seemed manifest that to preserve such liquor from
becoming stale and unwholesome it was only necessary to
prevent the air from entering the cask and the gas from es-
caping from it, and apparatus, by which a glass of beer can
be readily drawn from a fresh keg without waiting for the
excesg of froth to subside, is desirable.

The patentees of the faucet illustrated claim that they have
succeeded in making suchan apparatus, which, if adopted,
woulq afford a great pecuniary benefit to the brewer in sav-
ing great numbers of long brass faucets, short and less ex-
pensive ones being as good, and largely avoiding the liability

solutions of caustic lime. Dr. Neale said the facts illus-

of empty beer kegs becoming sour and musty by exposure to
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the air before they are refilled; and it will secure to the re.
tailer a great saving of time, and also the labor attendant
upon the insertion and removal of vent valves, to say noth-
ing of the great waste from the beer becoming stale. .

This device may be either cheap or ornamental, and it is
capable of preventing beer from becoming stale at any age,
and it will bring beer that is fit to drink from the cellar with-
out the use of a pump. It will also cool it without extra ex-
pense, since the ice that is used to cool drinking water also
cools the beer. It can be readily applied to any faucet in a
cask by means of a hose and coupling.

The engraving shows a sealed beer receptacle placed in the
ice chamber of an ordinary water cooler. The faucet of the
eooler, however, performs three separate functions: it will
draw ice water from the cooler, it will take beer directly
from the cask, or from the glass receptacle, as may be desired.
The internal construction of the faucet is shown in Fig. 2.
A model of this apparatus is on exhibition at the Inventors’
Institute, No. 783 Broadway, New York.

Further information may be obtained by addressing Dr.
A. J. Spencer, No. 115 W. 126th street, New York, or the
Inventors’ Institute as above.

— et r—
THE AMERICAN SCIENCE ASSOCIATION,

The proceedings of the first two days of the Boston meet-
ing of the American Association for the Advancement of
Science were noticed last week. The early promise of a
large and, in the fullest sense of the word, popular meeting
was amply fulfilled. Nearly a thousand members were reg-
istered; 595 new members and 45 fellows were elected,
among them Mrs. E. A, Smith, of Jersey City, the firstlady
thus honored. The number of papers entered was 280. A
very active interest was manifested in the proceedings
throughout, and the hospitality of the people of Boston and
the surrounding towns was unbounded. Boston and its
vicinity are rich in institutions, manufactories, pleasure re-
sorts, and points of historic interest, and not a few of the
members found these sources of pleasure and profit unsur-
passed even by the regular proceedings of the association.

Comparatively few papers were read before the general
sessions, the attendance being so large.and the number of

‘papers so great that most of the work was done in the sec-

tions and subsections. In view of the increasing size of the
annual gatherings the committee on membership reported in
favor of extending the scope of the association, recommend-
ing that instead of two sections with subsections, as at pres-
ent, the association should have eight, as follows: ’

A—Physics. B—Astronomy and Pure Mathematics. C—
Chemistry, including its applications to agriculture and the
arts. D—DMechanical Science. E—Geology and Geography.
F—Biology. G—Anthropology. H—Economic Science
and Statistics. -It was also recommended that there may he
a permanent subsection of microscopy, which shall elect its
own officers, and be responsible directly to the Standing
Committee, and that the Sectional Committee of any section
may, at its pleasure, form one or more temporary subsections,
and may designate the officer thereof. The report will be
acted upon at the next meeting. . -

. Among the other reports of special committees two were
of general interest. Thereport of the Committee on Science-
teaching in the Public Schools has been noticed elsewhere.
The committee to memorialize Congress and State legisla-
tures regarding the cultivation of timber and the preserva-
tion of forests recommended a law to protect trees planted
along highways, and to encourage such planting by deduc-
tions from highway taxes; also the passage of alaw that
shall exempt from taxation the increased value of land aris-
ing from the planting of trees where none were growing to
such period as may appear proper, or until some profit may
be realized from plantations; by appropriations of money to
agricultural and horticultural societies, to be applied as
premiums for tree-planting, and for prizes for the best essays
and reports upon subjects of practical forest culture; by en-
couraging educational institutions to introduce courses of
instruction having reference to practical sylviculture; by
laws tending to prevent forest fires; by imposing penalties
against willful or careless setting of such fires, and enlarg-
ing and defining the powers of local officers in calling for as-
sistance and in adopting measures for suppressing them; by
establishing under favorable circumstances model planta-
tions; by the appointment of a Commission of Forestry
under State authority analogous to the Commission of Fish-
eries.

The cable message to the British Association, previously re-
ferred to, received a cordial answer returning thanks there-
for. A message of congratulation was also sent to the vene-
rable M. de Chevreul, senior member of the French Academy,
on his 95th birthday.

The officers elected for the next meeting, in Cincinnati, to
begin August 17, 1881, are: President, Professor G. J.
Brush, of New Haven; Secretary, Professor C. V. Riley, of
Washington; Treasurer, Professor W. 8. Vaux, of Philadel-
phia; President of Section A, Professor A. M. Mayer, of
Hoboken; Secretary, Professor John Trowbridge, of Cam-
bridge; Vice-President of Section B, Dr. George Englemann,
of St. Louis; Secretary, Professor William Saundecrs, of
Canada; Auditing Committee, Professor Henry Wheatland,
of Salem, and Professor Thomas Meehan, of Philadelphia.

In the permanent subsection of Chemistry, Professor Wil-
liam Ripley Nichols, of Boston, was elected Vice-President,
and Professor H. W. Wiley, of Lafayette, Ind., Secretary.
In the permanent subsection of Anthropology, Colonel Der-
rick Mallory, of Washington, was clected Vice-President,
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and Judge J. G. Henderson, of Winchester, IlL, Secretary.
A resolution providing for a social reunion of the sections
on the second evening of future meetings was adopted.

As already remarked, the most of the papers were read in
the several sections and subsections. It would not be possi-
ble within the scope of this article even to mention them all
by title. A few of those of most general interest may be
noticed. 1n Section A (Physics) Professor A. M. Mayer de-
scribed the construction and use of the topophone, with
which ouar readers are already familiar. Professor A. Gra-
ham Bell presented his new invention, the photophone, the
nature and use of ‘which was described last week.
Mr. A. P. Dudley, of this city, read a practical paper on
‘“Transportation Expensesand their Reduction,” andgavethe
results obtained by his invention, the dynograph, designed to
test questions in regard to the economical handling of rail-
way trains. This instrument shows that on ordinary roads it
is more economical in fuel to run freight trains from
eighteen to twenty miles per hour than at ten or twelve. It
shows the largest types of engines to be most economical,
hauling greater loads per pound of coal, reducing the ratio
of train expenses per ton carried. Also, that the dead weight
per car, per ton capacity of freight, should be reduced to the
lowest limit consistent withsafety, as it costs proportionately
more to haul empty cars than loaded ones.

Mr. Wm. H. Ballou,of Chicago, read a paper on the ‘¢ Missis-
sippi River Improvement System.” A hint of the magnitude
of the problems involved was given in the shifting of the
course of the Mississippi at Cairo, Ill., amile in oneyear. Still
more remarkable than this are the operations of the Missouri
River. At one time Council Bluffs enjoyed its presence in
immediate proximity to the city and the benefits of its com-
merce; in consequence of which the city became the termi-
nus for the Western railways in preference to Omaha, three
times its size. These railroads erected depots and stationed
the offices of the general Western superintendents here. The
Union Pacific road constructed an immense bridge here, and
in common with other railways built a union depot at Coun-
cil Bluffs. No sooner had this work been completed than the
Missouri performed the unexpected feat of moving its
channel over to Omaha, three miles away.

Mr. E. B. Elliott, of Washington, read a paper on ‘‘Electric
Lighting as applied to Large Areas;” Mr. C. J. H Woodbury
one on ‘‘Friction and Lubricating Oils;” Professor B. F. Hed-
rick, of Washington, on ¢‘ Patent Laws as a Means for the Ad-
vancement of Science.” Of scientific papers less obviously
bearing upon practical affairs the number was large—too
large for their reviewing here.

In the subsection of Chemistry a valuable paper on ‘‘ Laws
Governing the Decomposition of Equivalent Solutions of
Todides under the Influence of Actinism ” was submitted by
Professor A. L. Leeds, of the Stevens Institute. Professor
A. A. Breneman, of Cornell University, exhibited samples
of common stoneware, hitherto decorated only in blue, on
which he has been able to obtain a wide range of colors. On
one specimen vase a vine in green was painted upon the or-
dinary gray body of stoneware. This cheap ware may in
this way be made the basis of a new process of underglaze
decoration in which the entire piece—color, glaze, and body
—is completed at a single burning. The theory of the new
process rests upon the thickness and comparative impressi-
bility of the glaze. A note on ‘“ Water Analysis” was read
by the same gentleman.

Mr. H. W. Wiley, of Lafayette, Ind., read a practical
paper on the ‘“Manufacture of Glucose.” Professor S. B.
Sharples showed a method of testing sugar and molasses;
Mr. E. T. Cox discussed the ‘“ Oxide of Antimony found in
Extensive Lodes in Sonora, Mexico;” J. C. Kleinschmidt
read a paper on ‘“ Foreign Substances in Iron;” and Profes-
sor T. Sterry Hunt one on the ‘“ Genesis of Certain Iron
Ores.”

Section B (Natural History) gave evidence of great activity
in this field of science. The subject of ¢ Biological Develop-
ment in the Animal Kingdom, as Manifested in the Paleonto-
logical and Embryological Study of Sea Urchins,” wasillus-
trated at great length by Professor Alexander Agassiz; and
Professor A. Hyatt found a practical illustration of the
““ Theory of Evolution in the Transformation of the Planor-
bis.” Incomplete adaptation, as illustrated by the ‘¢History
of Sex in Plants,” was treated by Mr. L. F. Ward; and the
‘““Evolution of Parasitic Plants,” by Mr. Thomas Meehan.
Dr. 8. V. Clevinger submitted a less popular communication
on the ‘“ Plan of the Cerebro-spinal Nervous System.” The
*“ Economic Aspects of Natural History ” were touched upon
by Professor T. J. Burrill, of the Illinois Industrial Univer-
sity, in a paper on the microscopic cause of ‘‘fire blight” in
pear trees and ‘‘twig blight” in apple trees. Also by Pro-
fessor Riley in a paper on the ‘‘ Cotton Worm;” and by Mr.
A. J. Cook, who described two new methods of fighting in-
juriousinsects. The papersin the subsection of Microscopy
were chiefly such as were of interest solely to the specialists
of that department.

The papers in the subsection of Anthropvology were many
and rich in curious information. The ¢ Ethnology of Africa”
was discussed by Professor A. S. Bickman. The Myths,
Folklore, Language, and Games of the Iroquois Indians,
were learnedly discussed by the only lady fellow, Mrs. E. A.
Smith. -Colonel H. B. Carrington read an interesting paper
on the ““ Dakota Tribes.” Judge Henderson described the tex-
tile fabrics of the ancient inhabitants of the Mississippi
Valley. In explaining the textile art among the mound-
builders and other ancient American aborigines, he showed
that the modern Indians and these ancient people are bound
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together by a similarity in instruments and processes of ! Rillieux apparatus (triple effet), stands at but 830 per cent of
spinning and weaving. The material used was the bush of | molasses to the sugar. I also find that the Howard and Mor-
various trees, nettle, and the hair of the bear, buffalo, deer, | ris mills at the Ashton plantation show a percentage of 42 to
and dog. In working up vegetable substances, the bark was ' the yield of sugar. The'yields of juice at the Yale Miil are
first macerated, and, after being dried, it was spun in a mul- ‘ 6427; Mr. Wilkinson’s, 72°70; and Mr. Godberry’s, 68:86.
titude of ways. The rudest process was rolling on the thigh. ‘T will now state the yield of molasses to the sugar, ac-
The next improvement was a rude spindle, which passed : cording to Mr. Bouchereau’s report, during the last decade,
through various processes of evolution to the modern spin- ‘ as follows, as it will tend to show in a measure the maturity
ning wheel. The gradations of elaboration through which } of the cane, also the progress made in the introduction of
the loom has passed were illustrated by a series of drawings, : the vacuum pan into the sugar house: In 1870-71 crop, 70
collections of raw materials, and models of spindles and J per cent of molasses and 53 vacuum pans. In1871-72 crop,
looms. . ! 86 per cent of molasses, 58 vacuum pans. In 1872-73 crop,
Mr. William McAdams described the agricultural imple- 81 per cent molasses, 56 vacuum pans. In 1873-74 crop, 91
ments of stone anciently employed by the natives of the same | per cent molasses, 55 vacuum pans. In 1874-75 crop, 94 per
region, and'Mr. F. W. Putnam spoke of the conventional { gent molasses, 52 vacuum pans. In 1875-76 crop, 76 per cent

ornamentation of ancient American pottery. In a paper on molasses, 57 vacuum pans. In 1876-77 crop, 78 per cent
ancient quarries of Oriental alabaster and flint in the West, 1molasses, 65 vacuum pans. In 1877-78 crop, 111 per cent
Rev. H. C. Hovey described and illustrated by maps, dia- | molasses, 64 vacuum pans. In 1878-79 crop, 64 per cent
grams, and specimens, some remarkable discoveries made by ; molasses, 86 vacuum pans. In 1879-80 crop, 71 per cent

him in Wyandotte Cave, Indiana. Professor E. S. Morse i molasses, 108 vacuum pans. The yearly average of molasses
gave an instructive account of his investigations among the | to sugar, for the decade, being 817 per cent. Considerable
shell heaps and caverns of Japan. !increase in vacuum pans commenced in 1876, amounting at

In the subsection of Geology Mr. N. H. Winchel read a! present to 108, showing an addition of 51. It must be also -
paper on ‘ Capriferous Series in Minnesota,” and Alexis A. | borne in mind that during this time many old Rillieux pans
Julien gave a description of the excavation of the upper‘have been broken up. By information kindly rendered, I
basin and clove of the Kaaterskill (Catskill) Mountains. L. W. | find that Messrs. Shakespeare & Smith are erecting for this

Bailey reported the progress of the geological investigations |
in New Brunswick in 1879 and 1880, and was followed by H.
C. Lewis, uponthe ‘“Tertiary Age of Iron Ores of the Lower!
Silurian Limestone Valleys.” Professor Silliman spoke upon

the turquoise localities of Las Cenillos. Other contributions,
to this subsection were: ¢ Granites in the White Mountain

Notch upon Mount Willard and their Contact Phenomena,” ;
by George W. Hawes; ‘“ Eruptive Rocks of Mount Ascut-\
ney,” by Professor C. H. Hitchcock; ¢ Coals of Galisteo,
New Mexico,” by Professor B. Silliman; and ¢ Auriferous
Gravels of the Upper Rio Grande in New Mexico,” by the
same.

—_— e ————————

Sugar Making in Louisiana.

At a recent meeting of the Sugar Planters’ Association in
New Orleans, the following paper was read by Mr. Mason:

¢ During the last decade there has been an anxious inquiry
from planters and others interested in sugar culture as to the
possibility of a more complete and thorough extraction of
the saccharine contained in the cane without the attendant
injuries that previously followed all former efforts wherein
‘inversion’ proved so serious an obstacle, and which casta
doubt on extreme extractions ever being rendered profitable
to the planters’ interests. In Mr. Bouchereau’s report of
1870-71, Mr. Edw. D. Seghers queries: ¢ Whether or not it
would pay to throw away our sugar rollers and adopt the
system of drawing the juice by the action of hot water, as
patented lately in Germany? Whether this was the first
keyuote on diffusion, I do not know. I merely mention this |
item. In 1872-73, Mr. M. S. Bringier, withDr. J. Albrecht, |
made experiments on that principle. ' The ‘ Mason saturator’
was also experimented with this year.

«In 1878-74 Mr. Bringier and Dr. J. Albrecht tried again
with a different machine, also the Robert diffusion, at Belle |
Alliance, and the Mason saturator at the Beka. In 1874-75'
Mr. Bringier and Dr. J. Albrecht used another different ma- |
chine. The Robert diffusion was again used and the Love- |
joy-Luling apparatus for diffusion. In 1875-76 the Robert,
diffusion was inaugurated at the Louisa, and it was said that
splendid results were obtained. The Mason saturator was
removed to Mr. Spangenberg’s, at La Freniere, and Mr. Von
Phul reintroduced the Payen jets of steam through the turn |
plate to the partly crushed cane. In 1876-77 the Robert dif- ‘
fusion, the Mason saturator, the Von Phul, also a nine roller'
mill of Mr. Bringier and Dr. J. Albrecht, were worked at|
the Corrinne. In 1878-79 the Robert diffusion, the Mason
saturator, and the Von Phul were used. ‘

““In 1879-80 Mr. Bringier, with Dr. J. Albrecht, tested the |
eleven roller mill at Mr. Godberry’s. The Mason saturator
and the Von Phul were also used. The Robert diffusion of
1873 produced a yield of molasses of 180 per cent to every!
100 barrels of sugar. In 1874 the molasses showed 85 per;
cent, whilein 1875 it was reduced to 61 per cent. The yield of
the Mason saturator in 1876-77, according to the Price Current \
yearly report, was 375 per cent of molasses. In order to com.- |
pare this, I have taken the returns of nine prominent planta-
tions, taking the Spangenberg place as the center, so that |
they shall then range equally as to ripeness of the canes, ac- ‘
tion of frost and temperature, they all having superior means
of evaporation over the evaporators used there, without tak-'
ing into consideration the excessive strain used on the three"
roller mill causing its detention for repairs, the souring of'
its sirups, and the other difficulties encountered by the use |
of a vacuum from where kettles were used before.

¢ Grinding commenced in November and was. completed |
in or about the third week of January. Thisaverage of the
nine plantations amounted to 54'8 per cent, showing 168 |
per cent in favor of the Mason saturator. In 1877-78, that!
disastrous year to planters, the percentage stood for the
Mason saturator at 57, while the nine plantations stood at an
average of 113 per cent. The immature canes of this year
would, if ‘inversion’ was the characteristic of the ‘satura-
tor,” certainly have condemned its future use. But from this
date a change of yield appears: emasculation and interfer-
ence have somewhat changed 1ts features.

““The yield of Mr. Wilkinson’s five roller mill, with his

triple effet, stands at 41 per cent, while Mr. Geo. Garr’s, with
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coming crop a vacuum pan for Mr. Ware, Iberville, and one
for Mr: Von Phul, East Baton Rouge; and Messrs. Leeds &
Co. are manufacturing them for a number of planters—
an addition of 10 vacuum pans for this coming crop of
1880-81, which will give a total of 118 vacuum pans to our
State. I did not think it necessary to note each year other
evaporators, but it may be as well to state that in 1870 there
were 868 kettles, 95 open pans, and 11 Escudier evaporators;
1,105 sugar-houses were in operation, of which 837 were’
steam and 268 horse power. In 1880 there are 816 kettles,
122 open pans, and 11 Escudier evaporators in 1,111 sugar-
houses, of which 837 are steam and 274 horse power, a dif-
ference of 6 horse power sugar-houses. In 1870 there were
78 portable mills; in 1879 there were 54 portable mills.

In the special mention of the Howard and Morris mill by
the Price Current report, it says, in speaking of the second
experiment, there were 181,789 pounds of sugar, and the es-
timate of the molasses was 46 gallons to 1,000 pounds sugar,
53 per cent, while the general yield of the crop in the column
shows but 42 per cent. The Canal Bank having purchased
the ‘La Freniere,” arrangements have been made to run the
Mason saturator this season, so that no doubt may exist.
The Roberts diffusion apparatus is being broken up. As to
the fate of the others, I have no information.”

————————— i ———————————————

ENGINEERING INVENTIONS.
Mr. Christian W. Hergenroder, of Baltimore, Md., has

| patented a surveying and plotting instrument whereby a

given route or boundary .may be rapidly surveyed and
plotted mechanically. In the old mode of surveying on
foot only about four miles per day can be accomplished,
by reason of the necessarily slow progress which the details
of this method permit. This invention contemplates meas-
uring and recording distances, with the curves, and also the
elevations and declinations, with as great rapidity as the
route can be traversed in an ordinary wheeled vehicle.

Mr. William L. Fisher, of South Saginaw, Mich., has
patented an improvement in that general form in which a

j dog or tumbler holds up a shouldered pin until the dog is

struck by the entering link, at which time the dog is re-
moved from the shoulder of the pin and the latterfalls of
its own weight through the link to effect the coupling of
the cars. The invention consists in so constructing the
shouldered pin and the dog, and relatively arranging
these parts in the draw head, that the shoulder on the
pin not only affords a bearing for the dog in holding up
the pin, but also, when the pin is down, serves as bear-
ing, which rests directly upon the rounded end of the link
and holds the latter in horizontal position while coupling
with another drawhead.

Messrs. Alexander K. Suddoth and William L. Canfield,
of Friar'’s Point, Miss., has patented a simple and efficient
device for loading wagons, storing goods in warehouses,
etc. It consists'in the combination of a windlass and a car
or carriage with ordinary skids.

An improved apparatus for compressing air has been pat-
ented by Mr. Robert M. Catlin, of Tuscarora, Nev.
This invention is primarily an improvement in apparatus
for elevating water by the direct action of compressed air,
such as shown in letters patent granted to the same in-
ventor, No. 221,778, November 18, 1879, but contains
features that are applicable in connection with any steam
or air engine.

Mr. William Freienmuth, of Lawrence, Kan., has patented
a millstone and spindleadjusting device, that will enable the
miller to detect at any time if the lower stone is out of level
or if the spindle is not at right angles with the grinding sur-
face of the stone, and enable him also to adjust both lower
stone and spindle correctly while at work.

-

Ho~N. W. D. Bismop, formerly Commissioner of Patents,
and more recently President of the New York and New
Haven Railroad, has a carriage mounted on bicycle wheels
with India-rubber tires. The wheels were made by the
Pope Bicycle Manufacturing Company, and are of steel,
nickel plated.
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IMPROVEMENT IN BILLIARD TABLES,

Attempts have been made to apply supplementary sec-
tions of cushion to pocket billiard tables for the purpose of
transforming them into carom tables, but these’efforts have
failed because the manner in which the supplementary sec-
tions were applied tended to deflect portions of the raain
cushion or of the supplemental cushion from a true line, and
thus interfere with the proper working of the table.

The engraving shows a novel and effective method of
securing the supplemental cushion in place without distort-
ing the faces of the cushions. The removable
cushion piece, A, is of the usual form, and is
fitted so as to fill the gap between the end and
side cushion and render the arrangement of the
cushions virtually the same as if the main
cushions were mitered at the corner of the bed.
The supplemental cushion, A, is attached to an
angled casting, B (Fig. 2), and is drawn to its
place by a screw passing through a yoke, C,
which bears against the outer side of the cushion
rails.

The side pockets are closed hy a straight sec-
tion of cushion, drawn to its place by a screw
passing through a straight yoke.

The advantages of this invention will be rea-
dily recognized by those familiar with the re-
quirements.

This device was recently patented by Mr.
John Walsh, and is being manufactured and in-
troduced by The H. W. Collender Co., 788
Broadway, New York city.

———eetl- <4 P> ———————
A Powerful Eight-inch Gun.

The Army and Nawvy Register says: ‘‘Gen.
Stephen W. Benet, Chief of Ordnance, U. S. A.,
during his visit to Sandy Hook, last week, or-
dered a continuance of the experimental tests of
the eight-inch chambered rifle with which such
excellent results have recently been obtained.
The gun has already been fired some thirty-five
times, but General Benet desires to have it tested
still further, and if it sustains the strain of 100
rounds its value will be shown to be very great.
These eight-inch guns which were fired with only
thirty-five pounds of powder before they were
chambered now take a charge of fifty-five pounds,
and are capable of penetrating ten inches of iron
at a distance of 1,000 yards. These results are
very remarkable, when it is considered that the
old ten-inch smooth bores, which were converted
into eight-inch rifles, were fired with a charge of
only sixteen pounds of powder, and with a shot
weighing only 120 pounds, while the converted gun takes a
charge of fifty-five pounds and a shot which weighs 180 1b.”

————t
DOUBLE TREADLE ATTACHMENT.:

In running sewing machines and other light machinery
in which foot power is used intermittently, a great deal of
effort isexpended in stopping and starting the machine, and
the trouble increases with the increase of size and weight of
the moving parts, so that it has been impossible to take ad-
vantage of heavy flywheels and a continuous motion. The
engraving shows a treadle attachment invented by Mr. D. 8.
Van Wyck, of Fishkill Plains, N. Y., and re-
cently patented in this country, in Canada,
England, France, and Germany. It will be
seen that the treadle levers are very long, and
the stool upon which the operator sits is in-
clined so that the greater portion of the weight
of the body is on the treadles, and the latter
being long the greater portion of the weight
isthrown directly upon the eccentrics on the
driving shaft of the machine. The treadles
are worked with the legs in alternation, the
entire muscular force of the leg being avail-
able instead of the muscles of the foot and
ankles merely as in ordinary treadle mecha-
nism. In this devicea heavy fly wheel is em-
ployed, and the belt runs over a pulley on
the sewing machine, and a tightener and
brake which are operated by the knee are
used to stop and start the machine, the hands
being left free to be applied to the work.
The large flywheel is rotated continuously,
and the machine head may be stopped and
started without making any noticeable dif
ference in the motion of the balance wheel
and treadles, thus saving a great deal of labor
generally expended in starting and stopping.
The movement is similar to that of walking,
the weight of the body being transferred from
one foot to another, and the exertion is
healthful rather than hurtful.

The usual heavy balance wheel on the ma-
chine head is replaced by a small pulley,
which can be easily stopped and started while
the heavy driving wheel continues to rotate,
affording an equable motion, and economiz-
ing the power applied. The machine is ma-
nufactured in Poughkeepsie, N. Y., and will
be exhibited at the coming New York State
Fair and at the American Institute Fair.

For further particulars address the patentee
as above.

Iridescent Glass.

One of the principal manufacturers of iridescent glass is
M. L. Clémanpot, who invented and patented the process of
producing 1ridescent effects on glass by the reaction upon it
of divers chemical agents under pressure and at a high tem-
perature. Under the name of glass, M. Clémanpot includes
all substances resulting from the fusiou of silica, which acts
as an acid with bases, such as potash, soda, lime, oxide of
lead, and the like. In submitting one of these compounds

—e. g., glass with a base of potash, soda, lime, or lead—to

|
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WALSH'S IMPROVEMENT IN BILLIARD TABLES.

i the action of the different.acids, and under a pressure of

from thirty to seventy pounds per square inch, iridescent,
nacreous, or similar effects, resulting from the decomposi-
tion of the glass, are obtained. If among other reactions,
under a pressure of from thirty to seventy pounds, water
acidulated with hydrochloric acid in the proportion. of

manufacture of pearls and opals, imitations of antique glass,
and similar work.
MISCELLANEOUS INVENTIONS,

A safety cylinder cock for steam engines that will act
automatically to discharge water that may be in the cylinder
at any time, and thus avoid the danger arising from the pre-
sence of such water, has been patented by Mr. Thomas L.
Smith, of Ames, Iowa.

An improved windmill has been patented by Mr. Lewis C.
Ashley, of Detroit, Mich. The object of this in-
vention is to furnish windmills simple in con-
struction, inexpensive in manufacture, and not
liable to get out of order.

Messrs. Leopold Michel and Charles Schirr-
meister, of Brooklyn, E. D., N. Y., have pa-
tented an ash box to be placed upon the side-
walk at tenement houses and in other places to
receive ashes and garbage. It is so constructed
that the ashes may be conveniently sifted asthey
are being put into the boxes, and the ashes and
garbage can be readily shoveled out. Thedevice
may be used for coal boxes and for other pur-
poses. .

An improvement in book-binding has been pa-
tented by Mr. James W. Loveridge, of Jersey
City, N. J. The object of this invention is to
lighten the expense and labor of binding books
by enabling the binder to stamp, gild, or print
the covers and back at one operation. It con-
sists in forming a book cover in one piece of a
material of uniform thickness to allow the covers
and back to be stamped, gilded, or printed at one
operation, and grooving the inner side of the
back to give flexibility to the back of the book.

An improved apparatus for producing copies
of writings has been patented by Mr. Aaron J.
Underhill, of Appleton, Wis. The object of
this invention is to provide means for producing
facsimile copies of writings, drawings, or deli-
neations in a more simple, inexpensive, and ex-
peditious manner than has heretofore been done.

Mr. Theophilus Larouche, of Williamstown,
N. Y., has patented an improved thill coupling.
This invention consists in a novel construction
and form of the pivot of the thill iron, and the
combination therewith of a set screw working
in the socket of the clip.

Mr. Gustavus O. Goessling, of Jersey- City,
N. J., haspatented an improved dish or plate
which is divided into several compartments for
the different kinds of food, and with an improved
rim to prevent the plates from tipping when several are
placed on top of each other.

Mr. Charles W. Allen, of Pine Ridge Agency, Dakota
Ter., has patented a hay rake and buncher, so constructed
that the hay may be dumped by the advance of the machine.

Mr. William G. Patton, of Park’s Station, Tenn., has pa-

fifteen per cent of acid is employed, nacreous and iridescent | tented an improved rotary cotton chopper, of which nearly
effects resembiing those of ordinary mother-of-pearl, or|all the parts can be readily constructed, repaired, and re-

It is said that the same effect can be

nacre, are obtained.
produced without pressure.

VAN WYCK'S
SEWING MACHINES,
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The applications of this pro-:
| cess are numerous, and include the production of nacre, the

TREADLE ATTACHMENT FOR

placed by an ordinary blacksmith.

An improved stalk cutter, patented by Mr. Brainerd W.
Smith, of Nineveh, Ind., is so constructed as to lay the
stalks in proper position and cut them with
certainty. .The invention consists in combi-
nation of devices that cannot be clearly de-
scribed without engravings.

Mr. Carl 'W. Stauss, of Coltbus, Prussia,
Germany, has patented an improved reed
ceiling which is verylight and durable. The
invention consists in a ceiling formed of two
adjoining layers of coarse and fine netting,
made of longitudinal reeds and transverse
wires attached to strips nailed to the under
side of the floor beams and covered with plas-
ter.

Mr. Josias R. King, of St. Paul, Minn., has
patented a calendar, which he calls the ‘“ Eco-
nomical Advertising Calendar.” Its cost is
small compared with those now in ordinary
use. It will furnish all information usually
contained in calendars, and the information
is presented to the eye in a new and compact
form.

An apparatus for piercing ears for earrings,
so constructed as to facilitate the operation,
lessen the pain, and allow the hole to be made
in exactly the desired spot, has been patented
by Mr. Martin Haller, of Ann Arbor, Mich.

Mr. Denis Minogue, of Chicago, Ill, has
patented a snap hook in which the ring can
he readily engaged and from which it can be
as readily disengaged when desired, but not
accidentally.

Mr. Edward B. Carter, of Huntsville, Ala.,
has invented a device for lifting dead bodies
and placing them in the coffin. It consists
of two standards having vertically adjust-
able rods that support a horizontal beam,
from which depend straps that may be
looped about the body, so that ‘the body
may be lifted and moved by persons taking
hold of the ends of the beam . and . rais-
ing the beam from off the vertical rods.
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SEALS.
BY A. W. ROBERTS=.

The bladder-nose seal, or crested seal (Cystophora cristata),
is an inhabitant of Southern Greenland. From September
to March it frequents Davis’s Straits for the purpose of bear-
ing and rearing 1its young, and returning with its offspring
in June, in very worn-out-and poor condition. In July it
takes another excursion, employing its time in regaining its
health which it lost during the period of its former absence,
so that by September it is very fat. Of late years large and
well appointed steamers have been employed in the cap-
ture of seals, and many hundred thousands of these beauti-
ful creatures are being murdered every year for their skins
and oil. The color of the crested seal, when adult, is a
dark blue-black on the back, shading off to a yellowish-
white on the under part of the body. A number of large
gray patches are scattered over the body, and in the center
of each patch is a dark spot. The head, tail, and feet are
black. The crested seal, attains, when full grown, a length
of 12 feet, and is stout in proportion. These scals have a
habit of making and preserving holes through the solid ice,
and which communicate with the open water. How these
animals manage to pass up these perpendicular openings, the
insides of which are perfectly smooth and from four to five
feet in depth, seems wonderful, yet they accomplish this
feat with entire ease. The cyst or crest is common to the
male seal only. It extends from the mouth over the upper
jaw and the larger portion of the head. It can be inflated
with air and emptied at will. When filled it forms a bag
or cushion-like protuberance of 25 centimeters in length and
20 centimeters in height. When
collapsed it resembles a keel,
dividing the nose into two equal
portions. The head is large, the
snout thick and rotund. After
much discussion and nonsense
regarding the utility of the crest
or cap of this variety of seal, it
is generally admitted by natural-
ists that at present they have
not been able to obtain any posi-
tive and definite evidence as to
itsuse.

In the preparation of the skin
of this seal the long coarse hairs
have tobe removed, leaving only
the soft furadherent to the skin.
This is accomplished by heating
the skin and scraping it, while
hot, with wooden knives.

A young specimen of this seal
was purchased by the New York
Aquarium some time ago; it
lived for a few weeks, dying at
last from refusal of food. While
in captivity it was very surly
and ferocious. When angered
it inflated its crest with air.

The seal most common on our
Northern and Eastern coasts is
known as the harbor seal (Ploca
vituling). It was only a few
years ago that individuals of
this variety might often be met
in the East River on their passage
from the ocean to Long Island
Sound. Even nowadays the
bark of the seal at nights is no
. uncommon sound as nearto New
York cityas Gravesend Bay. The
harbor seal is a beautiful animal,
with its handsomely mottled
skin, and large, intelligent, liquid
eyes, and comfortable looking,
rotund body, which tempts one to caress and fondle it,
and stands it well in point of beauty, grace, and intelligence
far above all other members of the seal family.

A fisher friend of mine, living on one of the small islands
in the Bay of Fundy, had acquired the knack of ‘¢ calling ”
young seals to the side of his dory when tending his her-
ring weirs at night. One of them, so small and plumpy in
its baby seal skin and large,wondering eyes, tempted him to
steal it from its mother and take it home to his children to
raise as a household pet. In courseof time the young seal
was weaned from the nursing bottle and placed on a diet of
young herrings. This seal became greatly attached to all
the members of the family, particularly the children, and
would show great distress when not allowed to go with them
in their boats. He always accompanied his master when
tending the herring weirs, either swimming alongside the
boat or sitting upright on one of the seats. It would lie
for hours stretched out under the kitchen stove. On warm
sunny days it would swim off to the neighboring ledges of
rocks and mix with its friendly relatives, returning at even-
ing to have a romp with the children in the water.

_— ——ter—
The Beetle Crop of Southern Russia.

In many parts of Kharkoff; Southern Russia, the only
harvest reaped this year has been that of the corn beetle,
Anisoplia austriaca, many tons of which havebeen gathered
and officially reported. Fifteen years ago this insect pest
invaded the northernshore of the Black Sea. The larva
is first seen floating on the waves; the final transformation
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occurs on the sandy shores, and the beetles proceed into
the interior in vast swarms, increasing every year the area
of their ravages.

How to deal with the evil is one of the great problems of
to-day in Russia. Machines of all descriptions have been
tried, but have proved more or less worthless, as indeed must
all mechanical appliances against a pest so vast that a single
field in Kharkoff was calculated in the spring to contain
350,000,000 insects. A short while ago it was said that a
fly had been discovered with a propensity for killing corn
beetles, and it may be safely assumed that it will only be by
means of some such antagonistic insect or by the agency of
birds—at present absent from the Russian steppes—that the
evil will be ultimately suppressed.

The Flora of Volcanoes.

A traveler in Japan, Prof. Rein, published not long
since some interesting observations, showing the distribution
of vegetation on the sides of the volcanoes in Japan. This
vegetation is continually being transplanted to higher levels,
the ripe seeds being wafted upward by wind from the val-
leys, while to a certain degree, the reverse migration is pro-
duced by descending winds.

One of the higher mountain chains in Japan, that of
Utaké, forms a group which extends nearly three kilometers
from north to east. The southern peak is the youngest,

having almost no vegetation, while the northern peak, and |

even its crater walls, are covered with an abundance of
Arctic and Alpine plants. These plants, which have a large

size in the plains, decrease in height and beauty as they

CRESTED SEAL.

ascend. A kind of vanguard is formed by Polygonum
weyrichii, Stellaria florida, and Carex tristis ; then follows
usually Alnus viridis, with Pyrus sambrecifolia, and a re-
markable species of Schizozodon, which is accompanied
by a beautiful Alpine Campanule, larger than its Eu-
ropean relatives. There are also found at a very great
height flowers which are common in the forests of
Central Europe. Vaccinium vitis idea, Oxalis acetosella, and
Majanthernum rise to nearly 3,000 meters (9,875 feet). The
flora peculiar to Japanese mountains is found somewhat
lower, and contains lovely Ericinee, Saxifrage, and many
anemones.

This flora seems to have been carried to that country by
the winds and streams of the sea, from Kamtschatka and
Eastern Siberia.

_— e r—
The Cape Cod Ship Canal.

The long talked of ship canal across the peninsula of
Cape Cod, Mass., has been surveyed, and preparations are
making for the immediate prosecution of the material part
of the work. The canal will be about eight miles long
and without locks. It will connect Cape Cod Bay with Buz-
zard’s Bay, and not only shorten the water route between
New York and Boston by 90 miles, but will secure an in
shore route between these cities practicable for such passen-
ger and freight boats as now ply on Long Island Sound.

It is estimated that there is an average annual loss of
6,000 tons of vessel property, and from thirty to forty lives
caused by ship wrecks, occurring around Cape Cod. The
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canal will be 141 feet wide at the top, and 6 feet wide at the
bottom. It will have an average depth of 30 feet.

Vegetable Vessels and their Functions.

The renowned German physiologist, Professor Dr. Joseph
Bohm, has recently published a pamphlet in which.he ex-
pounds a new theory of the functions of the plant vessels.
He explains the rising of the sap in the stem by the evapo-
ration on the surface of the plant, and maintains that this
evaporation creates a difference of pressure in the neighbor-
ing cells, and that consequently the water is drawn up
from the lower layers of cells, where it is abundant, intothe
higher layers which contain only a small quantity. The
chief object of his investigations was to ascertain what
functions belong to those vessels or tubes which run through
the whole lengths of the trunks of the trees, and which, in
several kinds of wood, in the oak and-maple for example,
can be plainly seen with the naked eye in the cross cut.
Heretofore these tubes have been taken in all cases for
air-conducting organs, and have been called trachea, in
analogy to the trache® of the human body. By careful
experiments Professor Bohm has discovered that the ves-
sels of many trees contain sap, not only when transpiration
has paused, but at all times, even during rapid evaporation,
they contain a quantity of water so great that air can-
not be forced through thcm. E
Further, he ascertained that twigs of many plants, of the
willow, for example, notwithstanding their liquid contents,
are capable of taking in water in such abundance that lay-
ers increase their weight twenty percent within a few days.

Now, according to Professor

Bohm’s theory, the interior of

the sap-conducting cells in

the unmutilated plant is sub-
mitted to a certain pressure,
which is the consequence of
the resistance which the water
experiences on its way from
the root to the assimilating
leaves; but if the twigis cutliquid
finds an easy entrance, and the
sap-conducting cells partially
suck in the contents of the ves-
zels, while fresh water enters at
the cut surface and the weight
of the twig is increased. There-
fore the trachee of the willow
and the like are noair pipes, but
water channels, which pour their
liquid into the sap-conducting
cells, These channels are ob-
structed after the layers have
beenfor a long time in water by
cells, the so-called thylls, which
lay themselves right across the
~ pipes. When the liquid is no
longer conducted in this man-
ner to the upper part of the
twigs through the trachee, the
rapid increase of weight ceases.

The reason that the shoots in

this state do not perish, but re-

main alive very often for five

or six months without increas-

ing in weight, is because the

water ceases to rise through the

tube vessels and only moves

through the sap-conducting cells,

this process being a very slow

one. A similar function to that

of the vessels of the willow tree

probably belongsto the vessels of

the horse chestnut, birch, linden,

maple, etc., all of which, at the
time of rapid transpiration, contain liquids. A series of
other experiments with oak, acacia, catalpa, amorpha, and
other trees, showed that the trachez of the young wood
permitted the passage of compressed air, but that through
those of old wood neither air nor water could be pressed.
The reason for this is to be found in the obstruction of the
old vessels by means of thylls or resinous substances. In
the old trees the tube vessels are real ‘trachew,” for they
contained air having the tension of the atmosphere and were
entirely without sap. Nevertheless, in such trees also, the
streaming of sap from the root to the crown has tobe kept
up. This is done as in the shoots of the willow trees, whose
ends, after a longer cultivation, are obliterated by the thylls;
they filter the sap from cell to cell in order to restore the
equilibrium between the contents of the superimposed cells
which was disturbed during the transpiration. The conse-
quence is that in the higher sap-conducting cells the ten-
sion of air must be very low, because, otherwise, the draw-
ing up of the liquid would be impossible. This attenuation
of air, at a certain age, finally reaches its minimum, the
atmospheric air is given up to the cells from the neighbor-
ing vessels, and therewith one factor for the rising of the
sap is eliminated. Now, no more water ascends in these
tubes, the wood has changed from the sap-conducting albur-
num to ligneous fiber. The duration of this process in the
different kinds of wood, whose vessels contain atmospheric
air, varies. -Even in the single individuals of the same
species it is hastened or retarded by several causes, such as
clime, location, etc.; but the natural death of the-tree by

> >
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enervation isalways the consequence. The feeble layer of | light an additive compound, C¢HCls, is formed, and in like
live peripheric wood is no longer able to give nourishment | manner chlorine may be added to the substitution com-
to the large crown of the tree, formation of new wood has | pounds forming such bodies as C¢HsCl; and CeH,Cl,.
nearly ceased altogether, and every year a new number of | A much more important series of substitution compounds
branches die out, while only here and there a desolate twig, | is that formed by the action of nitric acid on benzole.
whose few leaves have a conspicuous, light color, show that | Nitro-benzole, CsHsNO,, in which an atom of hydrogen
life still lingers in the old trunk, but that in a short time its | is replaced by the NO; group, is a yellow oil, heavier than
end will come. 1water, and of an agreeable odor, resembling that of bitter
The process is different in those wood plants the vessels ‘ almonds. In commerce it is known as essence of mirbane.
of which, even inold age, are still filled with liquid, such It is formed when benzole is poured slowly into fuming
as the birch and the willow. Their death is not caused by ‘ nitric acid as long as the benzole dissolves. The mixture is
enervation, but their vessels and tubes, full of sap, enter “then poured into a large quantity of water (in which it
into a state of dissolution, which is introduced by the action sinks) and thoroughly washed. It should next be distilled
of fungi and other parasites which take up their abode in- 1 in a current of steam, and may afterwards be distilled per se.
side of the vessels. Finally decay spreads out more and On a large scale it is prepared by acting on benzole with
more, new parts of the healthy wood are attacked and fall sulphuric acid and sodic nitrate, or a mixture of ordinary
into' picces, till a strong blast of wind ends the long disease ' nitric acid (sp. gr. 1'3) and strong sulphuric acid. It is a

A few cases have been sent to foreign markets, but it is not
a regular trade, as the export of sole leather has become.
More than half the supply of sumac, the chief tanning ma-
terial, is now produced in Virginia; formerly it was all
brought from Sicily.

Next to the Morocco manufacture is that of calf-kid and
glove-kid, nine factories producing $1,050,000 in value, as
compared with $574,043 in 1870. A still larger product is
that of colored and fancy leathers, bindings, and linings,
chiefly of sheep skin, fifteen establishments producing
$1,500,000 in value, as compared with $1,133,568 in 1870.
The tanning of heavy leather, sqle and upper, has declined,
and many of the old yard tanneries have disappeared. But
six or seven remain, producing $314,000 in value, as compar-
ed with $523,000 in 1870. A large industry remains in curry-
ing and preparing leather, although this has declined under
the competition of the great steam tanneries of the interior

————
BENZOLE.

This name is applied to a lightly oily liquid consisting of
‘equal equivalents of hydrogen and carbon. Since the atom
of carbon is twelve times as heavy as that of hydrogen, of
course benzole contains twelve. times as much carbon by
weight as it does of hydrogen. Its percentage composition
is: Carbon, 92°3; hydrogen, 77. Notevery substance, how-
ever, having this percentage composition is benzole, for
acetylene, a bad smelling gas, has the same composition, and
chemists say they are isomeric.
formula C,H,, meaning there are six atoms of each element
in the molecule, while acetylene has but two of each, and is
written CaHo.
Because the vapor of benzole is three times as heavy as that
of acetylene; the former being 39, the latter 13, with hydro-
gen as a unit.

Before passing on to a description of benzole and how it
is made, we must refer to the confusion caused by its hav-
ing too many names. Faraday, who discovered it in 1825,
called it bicarburet of hydrogen, because in those days the
atomic weight of carbon was but half as large as now.
Next it was called benzene, and this name still adheres to it
in England and France, while in Germany and this country
it is called benzole. Here the term benzine is limited very
properly to the light petroleum oils which boil between 80°
and 100° C.

Pure benzole is formed by heating benzoic acid with
quicklime. In a less pure form it is obtained when organic
matter is highly heated; thus, Faraday found it in illumi-
nating gas made by heating the fatty oils, and Woehler
made it by the dry distillation of quinic acid. At the pre-
sent time it is usually made from coal tar, the refuse of the
gas house, in which it was discovered by Leigh in 1842, and
by Mansfield in 1847.

Coal tar is a mixture of a great number of different bodies,
both solid and liquid. By distillation it is separated into
three portions: the first, boiling below 150° C. (302" F.), is
called light oil; the second portion is heavy oil, or dead oil,
while a sort of pitch remains behind. Benzole is made

from the- light oil, and the commercial article is very im- |

pure, containing only 40 per cent of benzole; the remaining
60 per cent is chiefly toluol, C,H,, a substance quite simi-
lar to benzole, but of higher boiling point and richer in car-
bon. This impure benzole makes better aniline dyes than
the pure, as we shall afterwards see. By careful fractional
distiliation a nearly pure benzole is obtained, which is then
still further purified by freezing it and pressing out the
crystals. Pure benzole boils at 80°.C. (177° Fah.), and when
cooled solidifies, forming tufts of crystals, which melt at
514° C. (42° Fah.). It is insoluble in water, but soluble in
alcohol, ether, and wood spirits. It possesses remarkable
solvent properties, surpassing those of benzene or petroleum
naphtha. It is an excellent solvent for India-rubber, gutta
percha, the fixed and volatile oils, wax, and camphor; it
also dissolves copal, gum lac, sulphur, phosphorus, and
iodine, as well as a very large number of organic bodies. It
is very inflammable and burns with a smoky flame. Many
accidents have occurred from heating or distilling it over an
open fire. If it is mixed with two volumes of alcohol it can
be used as a lamp oil. When illuminating gas is passed
through benzole its illuminating power is greatly increased.
An apparatus for enriching poor gas is sold under the name
of Woodward’s carbureter.

The most remarkable and valuable property of benzole is
its ability to form substitution and addition compounds.
Chlorine is able to r¢place each and every atom of hydrogen
in benzole, and, besides this, one or more atoms of chlorine,
to the number of six, can be added to the molecule of ben-
zole.

Mono-chloro-benzole, C¢H;Cl, is formed when chlorine is
passed into benzole containing jodine. It boils at 138° C.
There are two kinds of dichloro-benzole, one melting at 53°
C., the other below zero. There are also two kinds of tri-
chloro-benzole, as well as of the tetrachloro-benzole. Of the
pentachloro-benzole, of course, but one form is possible if
Kekule’s ring-shaped formula is true; yet Jungfleisch and
Otto both assert that they have made two kinds. When all
six atoms of hydrogen are replaced by chlorine we have a
chloride of carbon C¢Cl,. It is made by pouring benzole on
antimonic chloride and then passing in chlorine as long as
it is absorbed. It forms silky needles, melting at 220° C.

Thus it will be seen that benzole forms at least nine chlo-
rine substitution compounds. With bromine and iodine it
forms nearly as many, although the latter are more difficult
to prepare. By the action of chlorine upon benzole in sun-

To benzole they give the |
f nitro-chloro-benzoles, as well as nitro-bromo and nitro-iodo |

How do they know this ? it may be asked. ‘

violent poison when taken internally, two drops having in
‘one case caused death. When pure benzole is employed
in its manufacture the purified nitro-benzole boils at 210°
C.; when commercial benzole containing toluol is employed
the resulting product is a mixture of nitro-benzole and nitro-
toluol, and boils at a much higher temperature. :
i‘ When nitrp-benzole is acted upon by a mixture of sul-
phuric and fuming nitric acids, a solid dinitro-benzole is
formed, which crystallizes in long needles. It is soluble in
alcohol, but insoluble in water.

In addition to the two nitro-benzoles, there are several

" compounds.

The nitro-benzoles are readily converted, by means of re-
ducing agents, into amido compounds by substituting NH,
for NO;. Amido-benzole, CéHsNH,, which is much better
known under the name of aniline oil, is prepared on a large
.scale by the action of acetic acid and iron filings on nitro-
benzole.

Aniline was first discovered by Unverdorben in Saxony in
1826, among the products of the distillation of indigo. In
11833 Runge discovered it in coal tar, and called it kyanol.
In 1842 Zinin, recently deceased, prepared it from nitro-
benzole by reduction with sulphhydric acid; he called it ben-
zidam. A. W. Hofmann, of Berlin, subsequently proved
the identity of all these substances. The name aniline was
given to Unverdorben’s new compound by Fritzsche from
andl, meaning indigo.

Pure aniline is a colorless liquid of bitter taste and un-
pleasant odor, which soon turns brown in the air. It boils
at 184'8° C. The admixture of toluidine, etc., raises its
boiling point.

‘When heavy aniline oil of higher boiling point is treated
with certain oxidizing substances it is converted into a base
called rosaniline or fuchsine, C.0H;,Ns, the salts of which
have a beautiful green color when solid, a magnificent red
when in solution. Arsenic acid is the reagent mostly em-
ployed in making rosaniline, although corrosive sublimate,
nitro-benzole, and perchloride of tin are also used. A de-
scription of the methods employed in the manufacture of
the aniline colors would far exceed the limits of our present
article.

Diazo-benzole is a benzole derivative containing, as the
name implies, two atoms of nitrogen. It is obtained as a
nitrate by passing nitrous acid gas into a solution of the
nitrate of aniline. Also as the hydrochlorate by dissolving
aniline in an excess of hydrochloric acid and adding potassic
nitrite. In a dry state the diazo compounds are dangerously
explosive,and even in solution undergo spontaneous decom-
position. By the action of various diazo compounds upon
the phenols, Griess has obtained a great variety of dyes,
some of them quite interesting and beautiful, and still they
come. James H. Stebbins, Jr., of this city, has also made
a number of dyes from diazo compounds.

Sulphanilic acid, C¢H,NSOs, is formed by the action of
sulphuric acid upon aniline at a high temperature; in the
cold only sulphate of aniline is formed. It crystaliizes from
hot water in rhombic plates. Two other acids having the
same composition may be obtained, the one from sulpho-
benzoic acid, the other from nitro-benzole.
former acid, sulpho-benzoic acid is first converted into a
nitro-sulpho-benzoic acid, and that reduced to amido-sulpho-
benzoic acid. It crystallizes in white needles.

In the above sketch we have described but a few of the
most important derivatives of benzole. The list might be
prolonged to an almost limitless extent by adding the vari-
ous chloro and nitro derivatives of each of the above com-
pounds, the acids derived from them, their salts, ethers, and
esters; but these must wait until they have become of greater
industrial or technical importance than they are at present,
before they can claim a place in our ecrowded columns.

O ——
The Leather Industry of Philadelphia,
One of the oldest of the staple industries in Philadelphia
|is the manufacture of Morocco leather, which began early
'1n the present century, and was an outgrowth of the East
India trade that once distinguished that port, and continued
fitfully until 1861. = The Morocco leather manufacture, how-
ever, grew steadily, and is now more prosperous than ever
before. There are thirty establishments, says the Public
Ledger, making goat skin Morocco to the value of $5,056,000
for the last year, as compared with twenty-three in 1870,
then producing $2,307,113 in value. The improvement
effected by the introduction of steam machinery has given

In making the

of the State. The produce of about twenty of those tanne-
ries is regularly sold in Philadelphia, one-half of it for export
,to foreign countries. The valu®, so handled, is about
i $6,000,000, and is increasing.

The only feature of the old order of things remaining is
the importation of French and Belgian calf skins, which
continues at about $750,000 in value yearly, although in the
manufacture of calf-kid and like leathers here, the Alsatian
and Belgian workmen, transplanted bodily to Philadelphia,
give to Canal street and St. John street the air and flavor of
the most ancient city of the continent. The only thing lack-
ing, it is said, is time. The continental tanner has months
‘or years before him without limit, whereas time with us is
cut off at both ends, and the leather must be out of the tan-
pery in a month. So Philadelphia brings into North Third
street every year half a million dollars’ worth of the best
products of the North of France and adjacent Germany,
i leaving the poorest for Europeans to wear, because our
bootmakers will have the bes} of French calf skins, or none
at all.

In manufactures of leather, including every form of cut
-leathers in belting, bands, harness, straps, etc., the industry
tis conducted with great activity, Belting is made for ex-
port, and the clean and perfectly finished belts of Pennsyl-
vania leather are now driving machinery in England and
Scotland, in Sweden, and in Australia. Even the great fac-
tories of Mulhouse would have procured 46-inch belts here
if they could, but in France the importation of manufac-
tures of leather ig prohibited.

In leather strictly, embracing none but finished forms,
1the total value of that manufactured for the past year is

$8,000,000—an increase of 33 per cent over 1870. The
establishments are little subject to depression, and rarely to
disturbance. Whatever may happen to other departments
of business, the special forms of leather made in Philadel-
phia are always in demand, and there is no record of a cor-
ner in the market for Patna or Tampico goat skins.
e L SE—
MECHANICAL INVENTIONS,

Mr. Freadrick P. Danunhauer, of Philadelphia, Pa., has
patented an improved apparatus for-dyeing yarns which
consists, first, in a series of nipping rollers hung on vibrat-
| ing arms and fitted for movement to and from the support-
"ing bars of the yarn to draw the yarn around the bars a re-
gulated distance at each vibration; second, in an automatic
stop motion for shifting the driving belt and stopping the
mechanism when the desired number of turns have been
given to the skeins, so that they may be removed.

An improved retracting device for the picker sticks of
looms has been patented by Mr. James J. Geoghegan, of
Westerly, R. I. The object of this invention is to provide
a simple, durable, and inexpensive device for pulling back
the picker sticks of looms, whereby the expenses and delays
consequent upon the frequent breaking of the ordinary
picker stick spring will be avoided. The invention consists
, of arocking lever to one end of which the picker stick is
; connected, while tothe other end weights or springs are at-
| tached to pull back the picker stick after each forward mo-
y tion.

Messrs. Richard Matthai and Charles A. Clinton, of San
Francisco, Cal., have invented a simple device for indicat-
ing to railroad car passengers the names or numbers of
streets and stations on the line of the road as the car ap
proaches them. The invention consists of a box or case
containing rollers over which is rolled an index strip having
the names or numbers of the streets and stations printed on
it, which names or numbers are exhibited in proper succes-
sion through an aperture in the box as the rollers are re-
volved; and also of a novel combination of wheels, springs,
levers, and other devices, whereby the said rollers are moved
and a bell simultaneously sounded when desired.

49

Causes of the Present Figure of the Earth.

The Comptes Rendus of the French Academy contains a re-
markable paper by M. Faye on the physical forces which
have produced the present figure of the earth. After re-
marking on the use of the pendulum in determining the fig-
ure of the earth from series of measurements of the inten-
sity and direction of the gravitation force at different parts
Jof the earth’s surface, he draws attention to the very curi-
jous fact that while the direction and intensity of gravity
| are affected perceptibly by the presence of hills such as
| Schichallion and Arthur’s Seat, or even by masses as small

|
1

| as the great pyramid of Gizeh, gigantic mountains such ss

most of this increase, and the demand for fine leather in:the Himalayas, and great elevated plateaus and table-lands,
shoe manufacture takes all that the factories can produce. | do not affect the pendulum imdications in any sensible man
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ner, except in certain cases where upon elevated continents
there appears to be a veritable defect of attraction instead of
the excess which might be expected. Indeed, the observa-
tions are sufficiently striking to seem to point to the suppo-
sition that not only under every greal mountain, but even
under the whole of every large continent, there were enor-
mous cavities. More than this, the attraction at the surface
of all the great oceans appear too great to agree with the
distribution presumed by Clairant’s formula, which is exact
enough for most purposes. Sir G. Airy’s suggestion that
the base of the Himalaya range reaches down into the
denser liquid interior, and there displaces a certain amount
of that liquid, so that the exterior attraction is thereby less-
ened, is one which, inherently improbable, fails to have any
application in explaining why the attraction above the seas
should be greater than over the continents. M. Faye pro-
pounds the following solution to the difficulty: Under the
oceans the globe cools more rapidly and to a greater depth than

. beneath the surface of the continents. At a depth of 4,000
meters (13,000 feet) the ocean will still have a temperature
not remote from 0° C., while at a similar depth beneath the
earth’s crust the temperature would be not far from 150° C.
(allowing 108 feet in depth down for an increase of 1° in the
internal temperature). If the earth had but one uniform
rate of cooling all over it, it would be reasonable to assume
that the solidified crust would have the same thickness and
the same average density all over it. It is therefore argued
that below the primitive oceans the earth’s crust assumed a
definite solid thickness before the continents, and that in
- contracting, these thicker portions exercised a pressure upon
the fluid nucleus tending to elevate still further the conti-
nents. This hypothesis, M. Faye thinks, will, moreover,
explain the unegual distribution of land and sea around the
two poles, the general rise and fall of continents being de-
termined by the excess of density of the crust below the
oceans, and by the lines or points of least resistance to in-
ternal pressure being at the middle of continents or at the
margin of oceans.

How the Pyramids were Built.

Brugsch Bey, the eminent Egyptologist, says, in his work
on Egypt:

From the far distance you see the giant forms of the
pyramids, as if they were regularly crystallized mountains,
which the ever-creating nature hascalled forth from the rock,
to 1lift themselves up toward the vault of heaven. And yet,
they are but tombs, built by the hands of men, which have
been the admiration and astonishment alike of the ancient
and modern world. Perfectly adjusted to the cardinal points
of the horizon, they differ in breadth and height, as is shown
by the measurements of the three oldest, as follows: 1. The
Pyramid of Khufa—height, 45075 feet; breadth, 746 feet.
2. Pyramid of Khafra—height, 447'5 feet; breadth, 690-75
feet. 3. Pyramid of Menkara—height, 208 feet; breadth,
35278 feet. '

The construction of these enormous masses has long been
an insoluble mystery, but later generations have succeeded
in solving the problem. According to their ancient usages
and customs, the Egyptians, while they still sojourned in
health and spirits, were ever mindful to turn their looks to
the region where the departing Ra took leave of life, where
the door of the grave opened, where the body, well concealed,
at length found rest, to rise again to a new existence, after
an appointed time of long, long years, while the soul, though
bound to the body, was at liberty to leave the grave and re-
turn to it during the daytime, in any form it chose. In such
‘abelief, it was the custom betimes to dig the grave in the
form of a deep shaft in the rock, and above this eternal
dwelling to raise a superstructure of sacrificial chambers
sometimes only a hall, sometimes several apartments, and to
adorn them richly with colored writings and painted sculp-
tures, as was becoming to a house of pleasure and joy. The
king began his work from his accession. As soon as he
mounted the throne, the sovereign gave orders to a nobleman,
the master of all the buildings of his land, to plan the work
and cut the stone. The kernel of the futureedifice wasraised
on the limestone soil of the desert, in the form of a smally
pyramid built in steps, of which the well constructed and
finished interior formed the king’s eternal dwelling, with his
stone sarcophagus lying on the rocky floor. Let us suppose
that this first building was finished while ‘the Pharaoh still
lived in the bright sunlight. A second covering was added,
stone by stone, on the outside of the kernel; a third to this
second, and to this even a fourth; and the mass of the giant
building grew greater the longer the king enjoyed existence.
And then, at last, when it became almost impossible to ex-
tend the area of the pyramid further, a casing of hard stone,
polished hke glass, and fitted accurately into the angles of
the steps, covered the vast mass of the sepulcher, presenting
a gigantic triangle on each of its four faces.

More than seventy such pyramids once rose on the margin
of the desert, each telling of a king of whom it was at once
the tomb and monument. Had not the greater number of
these sepulchers of the Pharaohs been destroyed almost to
the foundation, and had the names of the builders of these
which still stand been accurately preserved, it would have
been easy for the inquirer to prove and make clear by calcu-
lation what was originally, and of necessity, the proportion
between the masses of the pyramids and the years of the
reigns of their respective builders.

—

ALUM and plaster of Paris, well mixed in water and used

Coyvespontence,

Protection from Lightning.
To the Editor of the Scientific American :

In your paper of August 28 is an article written by Pro-
fessor Kirchoff, on connecting lightning rods with gas and
water mains, in which, after citing a case of lightning de-
stroying several lengths of cast iron water pipe in Basch, he
proceeds to state that if the said pipes had been joined with
lead instead of pitch, no mechanical effects could have been
produced.

That the assumption of Professor K. is not justified by
the facts is proved by the following cases:

A church in Terre Haute, Indiana, was struck by light-
ning, the rod knocked down, after which the electricity fol-
lowed the gas pipes in the church to the mains in the street,
and melted the Zlead joints for upwards of one thousand
feet.

Another church in Iowa City, Iowa, received a heavy dis-
charge, which damaged the rod, ran on the gas pipes, and
thence to the main, and for a distance of several hundred
feet every particle of the lead joints was burned out.

Other cases might be cited, but these are suflicient to
prove that Zad joints do not prevent mechanical effects when
lightning passes over gas pipes. .

Another correspondent, in the same issue of your paper,
J. C. M., of Bradford, Pa., writing on the subject of pro-
tecting oil tanks from damage by lightning, says:

‘“We would only be too glad to learn of some method
other than the old theory, by which we could protect our
property from lightning, as that has been demonstrated be-
yond a doubt to be a failure. We want information on the
subject.”

J. C. M. is only one of many thousands seeking such in-
formation, and it certainly should be forthcoming from
some of our scientists. Of what practical value to the hu-
man family has been the vast amount of knowledge accu-
mulated on the subject of atmospheric electricity within the
last forty or fifty years? Our scientists have studied its
modes of action until all agree upon the laws which govern
it; yet, so far as protection from lightning is concerned,
this knowledge has not helped us forward one single step.
The scientific world has demonstrated clearly, and have
taught us by their writings for half a century, that what is
known as electric ¢nduction is a universal mode ot electric
action.

Scientists have also clearly proved that Franklin knew
nothing of this law of electric induction, hence that his
theory regarding the action of atmospheric electricity was
erroneous. Is it not strange, then, that our scientists should
to this day countenance a system of lightning protection
(so-called) suggested and recommended by Franklin, and
which, by him, was based upon what has been so clearly
proved to have been an erroneous theory ? Is it reasonable
or logical to expect protection from a system founded upon
such a basis? Had the great Franklin understood electric
induction, his wonderful intuition would have enabled him,
without doubt, to suggest the proper method of construct-
ing apparatus for protecting our property from lightning.

Electric induction is theoretically acknowledged and
taught by all scientific authorities, yet when the subject of
devising some practical system of protection from lightning
is under consideration, these same authorities as completely
ignore this law of electric induction as did Franklin, who,
they prove, knew nothing about it.

Before we can hope for any efficient system of protecting
our property from the dire effects of the lightning stroke, it
must be clear to inquiring minds that we must no longer
ignore this wonderful law of electric action known as elec-
tric induction, but must keep it ever before us and recog-
nize it as an all-important and indispensable factor in our
investigations. Any other course must result in the future,
as it has in the past, in total failure. J. H. A.

Cleves, Ohio, September, 1880.

REMARKS.—Our correspondent’s letter is chiefly valuable

Pgwhich were connected with the underground gas pipes. It

is undoubtedly true that lead is a poor conductor, and that
when a heavy discharge of electricity passes along leaded
pipe joints, mechanical effects will sometimes be produced.
The object in connecting the rods with the gas pipes is to
enlarge the connection of the rods with the earth, and thus
to protect life and property in the building. If this is ac-
complished (and it seems to have been done in the cases
cited by our correspondent) then the temporary mischief re-
sulting to the lead joints is of no importance, as it may be
readily repaired. 'I'he connection of the rod with water or
gas pipes is recommended, although lead joints are known
to be electrically bad, because such pipes usually form the
best available means of connecting the rods with the
ground.

Our correspondent assumes that Franklin was an igno-
ramus 1n respect to atmospheric electricity, and that his sys-
tem of protection by lightning rods is good for nothing, not
being based, as he supposes, on the ‘* wonderfnl law of elec-
tric induction.”

We think the probable difficulty is with our correspon-
dent and not with Franklin, who was not, as our correspon-
dent assumes, ignorant concerning atmospheric electricity.
Franklin’s original instructions relative to lightning rods
have been proven by experience to be substantially correct;

in the liquid state, form a hard composition and also a
useful cement.

furthermore, they agree with the theory of ‘“electric induc-
tion,” and are as sound and good in practice to-day as they
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in reporting the two churches that were struck, the rods of ;

were when first published by the illustrious inventor in
1753. Franklin taught that in order to protect buildings
the rod should be carried down into moist earth; and the
proper inference from:his instructions is that he considered
it essential that the bottom of the rod should always be well
grounded in the earth. All experience with rods since
Franklin’s time proves the corréctness of this idea; and in
almost every case where rods are used and damage is done,
it is found that the earth connection of the rod was bad,
and that Franklin’s directions were not followed.

When our correspondent can produce an authentic ex-
ample of a properly-rodded building, having its rods and
metals thoroughly connected with the earth, that has been
seriously damaged by lightning, then it will be time enough
for him to assume that Franklin knew nothing about the
subject, and that his lightning rods are of no account.—EDs.
Scr. Am.]

COUNT LOUIS FRANCOIS DE POURTALES,

Science has recently met with a heavy loss in the death
of Count Louis Frangois de Pourtales, which occurred at
Cambridge, Mass., July 18. His strong frame and tempe-
rate mode of life gave hope of a long period of usefulness,
for he was only fifty-seven, and in the prime of his powers;
but, stricken by an obscure internal disease, he succumbed
after some weeks of suffering, and thus followed his teacher
and companion, Louis Agassiz, after seven short years.
Count Pourtales was a Swiss representative of an old
family, which had branches also in France, Prussia, and Bo-
hemia. He was educated as an engineer, and in early
manhood emigrated to the United States at nearly the same
time as his subsequent fellow worker, Agassiz, to whom he
was warmly attached. He entered the government service
in the department of the Coast Survey, and continued in it
many years. Almost from the beginning of his duties
therein he deeply interested himself in deep sea questions,
and some of the earliest observations on the nature of the
deep sea bottom and of Globigerina mud were made by
him. By the death of his father, Pourtales succeeded to
the title and received a fortune which enabled him to devote
himself entirely to his favorite studies, and to do much in
continuing the great work of Louis Agassiz. Receiving the
appointment of Keeper of the Museum of Comparative
Zoology, he devoted himself untiringly to carrying out the
arrangement planned by his friend and master. Dividing
the task with the curator, Alexander Agassiz, he pushed
forward his part of the work with the easy power of a strong
and highly trained intellect, and was the very model of an
administrative ‘officer. In 1871 he published (in Catal.
Mus. Comp. Zoology, iv.) what is probably his best. known
work—¢“ Deep Sea Corals ”—a memoir containing valuable
disquisitions on the affinities of various genera, notes on the
distribution of species, and the nature of the bottom on
which the dredgings were made. A second memoir on the
same subject was contributed by him to the account of the
zoological results of the Hassler expedition, and many
others in this and other zoological subjects are to be found
in the Bulletin of the Harvard Museum of Comparative
Zoology. His last work is a description of the plates of
corals in the Report on the Florida Reefs by the late Pro-
fessor Agassiz, which has just been published by Alexander
Agassiz, through the permission of the Superintendent of
the Coast Survey. These plates are the most perfect and
beautiful representations of corals that have as yet been pub-
lished anywhere, and were drawn under the immediate di-
rection of Professor Agassiz. Count Pourtales’ name is in-
dissolubly connected with deep sea zoology by means of the
genus Pourtalesia, which was dedicated to him. The Pour-
talesia—a, sea urchin allied to Ananchytes—was found by the
Challenger expedition to be one of the most ubiquitous and
characteristic of deep sea animals, and numerous species
new to science were obtained by the expedition.

Pourtales’ range of learning was very extensive, and his
command of it perfect. Nor was it confined to mathematics,
physics, and zoology. He did not scorn to read novels and
light poetry, and was knowing in family anecdotes and
local history. It was a common sayingin the museum that
| if Count Pourtales did not know a thing it was useless to
ask any one else.

—_— S —
RECENT INVENTIONS,

An improvement in hoppers in which grain or middlings,
etc., are placed to be fed to crushing rolls, purifiers, or other
milling machinery, has been patented by Mr. John T. Cook,
of Jordan, Minn. One side of the hopper is hinged and
movable, and the invention consists in the combination, with
the hinged part, of devices, which allow it to yield to the
pressure of the grain or middlings and swing outward, but
restrict its movement within certain limits, so that the grain
shall not discharge too rapidly.

An improved thread case, which exhibits the thread tothe
greatest advantage, and permits of getting any desired kind
of thread instantly and easily, has been patented by Mr,
Eugene L. Fitch, of Breda, Jowa. The invention consists
in a case with a glass front and top, and with a floor inclined
from front to rear, and provided with a series of drawers,
each containing a number of spools of thread which are
held by spring catches at the end of the drawer, so that if
a button on the drawer is pulled a corresponding spool will
drop from the drawer and roll down the inclined floor to-
ward the salesman,

A combined door plate and letter receiver, patented by
Mr. Henry Free, of Lewiston, Me., is so constructed as
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to keep rain, snow, wind, and cold from entering the open-
ing in the door, and it will allow the name or number to
be readily changed.

An improved book holder, which is simple, effective, and
convenient, has been patented by Mr. Wilhelm F. Eppler,
of Herrstein, Germany. It is formed of a box, for lunch or
other articles, and of two boards, between which the books
are placed. All the parts are held together by cords at-
tached to a slate placed below the lunch box or to the box
itself, and are wound upon the revolving handle of the book
holder.

Mr. Benedict Beehler, of St. Louis, Mo., has patented a
lumber polishing machine, which is more particularly in-
tended for polishing thin lumber, such as is used for making
cigar boxes, and for similar purposes. It consists in a novel
arrangement of a stationary bed plate and a tightly-jour-
naled cylinder, whereby provision is made for simultan-
eously polishing both sides of the work as it passes through

the machine.
S N—

REASONABLE DILIGENCE.

A very recent decision of the Supreme Court, at Washing-
ton, strikingly illustrates the importance of an inventor’s
using reasonable diligence and promptness in prosecuting
his application. It is well understood that delay in this re-
spect does not necessarily forfeit one’s rights. Inventors
may, if they can, keep their inventions secret, and if they
succeed in doing so, no postponement of the application for
a patent will deprive them of their right to one. The delay
may be satisfactorily explained or excused ; as where poverty,
sickness, absence from the country, or the like, hinders early
action. But, generally speaking, whoever has sufficiently
matured a valuable invention will do well to seek a patent
without dallying, as Mr. Woodbury in the case now to be
narrated, has learned.

TIn the fall of 1846 Woodbury completed an improvement
in planing machines. The nature of it is not important to
the story; it involved the introduction of a ¢‘ yielding pres-
sure bar” to keep the wood to be planed firmly in position,
instead of the rollers employed in previous, machines con-
structed on the ‘“ Woodworth ” general plan. It was a real
improvement; and, as developed in other hands, has now
acquired value.

But in 1848, when Woodbury filed application for apatent,
his invention seems not to have been appreciated. It was
rejected (in 1849), and he was notified he might ¢ withdraw
orappeal.” He did not appeal. In 1852 the attorney through
whom the application was made withdrew it. This was done
withoutauthority,tobesure, but Woodbury made no attempt,
when informed, to have the case reinstated. Meantime
he took out other patents, showing that he was not prevented
from acting in the matter by ill-health or want of money.
At last, in 1870, he renewed the application, and & patent
was (in 1873). granted. He organized a company, which
commenced introducing the machine to profitable use. But
meantime the principle of the invention had been adopted
by other persons. The planing machine company sued these
for infringement; and one of them resisted the suit on the
ground that Woodbury’s delay was an abandonment of his
invention to the public.

The Supreme Court has sustained the defense. They say
thatthere is no rulerequiring intention to abandon to be de-
clared in words. It isthe unquestionable right of an inventor
to confer his invention upon the public, and this he may do
by his conduct, and may do it after applying for a patent as
~well as before. The patent law requires him to be vigilant
and active in taking steps to procure a patent if he desires
~one. He cannot, without cause, hold his application pend-
ing during- several years, leaving the public uncertain
whether he intends to prosecute it, and yet keeping the
‘field closed against other inventors. It is not unfair to one
whohas for many years neglected a claim, that the public
and the courts should treat it as abandoned.

————— e ————
THE CAUSES OF TERRESTRIAL MAGNETISM.

In his memoir entitled ‘ Theory of Electric Phenomena,’
Mr. Edlund has explained the galvanic effects by a current
of ether 1n the circuit, and the electrostatic phenomena by
condensations and rarefactions of this ether. If this ex-
planation is correct, then it follows that an isolating body
moving with a celerity similar to that of the ether in a gal-
vanic current must produce the same phenomena. To verify
this idea Mr. Selim Lemstrdm has coustructed a paper tube
'with two concentric walls, which can be rapidly moved
round a cylinder of soft iron which is freely suspended in
the direction of the vertical axis of rotation. In employing
a pair of astatic needles furnished with a msrror and sus-
pended on a very fine silver thread, this gentleman has suc-
ceeded in ascertaining that this double-walled paper tube
acts like a galvanic current and magnetizes the soft iron
cylinder in the one or the other sense according to the di-
‘rection of the rotation.

According to the geologists, the crust of our earth has
two per cent of iron, and supposing that all the magnetic
molecules are concentrated in one layer forming the inside
of this crust, then this crust of magnetic matter would have
the thickness of about 1 kilom. (five-eighths ot a mile).
This magnetic layer, which 1s about 30 kilom. (1875 miles)
below the surface, havingnearly the shape of a sphere, may
be considered, as regards its magnetic effect, as a real
sphere when influenced by a certain force.

The earth being a magnetic body, suspended 1n the ether
and turning around its own axis, will, from a magnetic point

of view, be magnetized in the same way as if it were itself
at rest, while the ether would move around it in an opposite
direction. Going out from this theory, after finding by
calculation the force which guides this molecular magnet
following the axis of the earth, and after ascertaining the
magnetic momentum, we have mathematical values which,
corresponding to the formula of Gauss, explain the position
of the magnetic axis of the earth, as well as its secular, an-
nual, and daily variations, and which are in perfect accord-
ance with the accidental phenomena, such as magnetic tem-
pests and the aurora borealis.

THE LOCATION OF THE LICK OBSERVATORY.

In his report to the trustees of the James Lick Trust,
with reference to his observations on Mount Hamilton, Cali-
fornia, to determine the suitability of the summit of that
mountain for the site of the proposed observatory, Mr. 8.
W. Burnham concludes that it offers advantages superior to
those found at any point where a permanent observatory
has been established.

Mount Hamilton is thirteen miles due east (in an air line)
from San José, Cal., the latter place being fifty miles south
of San Francisco. The summit of the mountain is reached
by a well-constructed highway, carried up by a circuitous
route twenty-six miles long, and nowhere exceeding a grade
of six feet in the hundred. The sides of the mountain, in
most directions, are very steep, and form an acute angle at
the summit, which is 4,250 feet above the level of the sea.
The view from the peak is unobstructed, there being no
higher ground within a radius of 100 miles. The atmo-
sphere of the region is marvelously clear; indeed Professor
Davidson, of the U. 8. Coast Survey, in his work in the
Sierra Nevada, at an altitude of 10,000 feet, was able to see
with the naked eye the five-inch mirror of a heliotrope 175
miles distant.

Mr. Burnham had at his temporary observatory a six-inch
refractor by Alvan Clark & Sons, with eyepieces giving
powers up to 400; also a full set of meteorological instru-
ments. He remained on the mountain from August 17 to
October 16, with an absence of three nights in September.
During these sixty days there were forty-two nights that
were first-class for astronomical purposes, seven medium
nights, and eleven that were cloudy and foggy. There was
not one clear night when the ¢‘seeing ” was not good. In
the opinion of Professor Davidson, based on the observa-
tions and experiences of the members of the Coast Survey,
good seeing may be expected 250 nights every year, and 150
of those nights will be such as are rarely experienced in the
east. Though his telescope was a small one, and his posi-
tive micrometer (made to order for double star work by a
prominent London optician) ‘‘ combined more features
which should be avoided in an instrument of the kind in-
tended for actual service than were ever found in any other
micrometer,” Mr. Burnham was able during his short stay
on the mountain to discover forty-two new double stars,
and to make micrometer measures of ninety. Five wide
pairs previously catalogued by Herschel, Struve, and South,
were found to be close groups of three; and six of the new
double stars are prominent well-known stars visible to the
naked eye.

These discoveries, Mr. Burnham justly observes, show
better than anything else can what may be done at Mount
Hamilton. ‘Remembering,” he continues, ‘‘that they
were discovered with what, in these days of great refrac-
tors, would be considered as a very inferior instrument in
point of size, we may form some conception of what might
be done with an instrument of the power of that at the
Naval Observatory, having a light power about nineteen
times as great, or with the proposed Pulkowa glass of twen-
ty-five times the power.”

—_—  ——,r—
Two Disastrous Hurricanes.

A furious hurricane ravaged the Island of Jamaica on the
afternoon and night of August 18, causing a vast amount
of damage. The storm struck the northern side of the
island, shifted to the northeastern side, then to the south™]
eastern coast, whence it traveled westward. In two hours
the wind 1ncreased from two miles an hour to eighty miles,
and during the day the barometer fell a full inch.

Forty-three of the forty-five vessels lying in Kingston
harbor when the storm broke were destroyed, and most of
the shipping along the coast was wrecked. Scarcely anything
material was able to withstand the force of the wind. Pub-
lic buildings were demolished in an instant. The debris
was whirled high into the air and conveyed to a great dis-
tance from the structure to which it originally belonged.
At Raetown, for instance, a sheet of iron roofing, weighing
upward of half a ton, was lifted to a height of fifty feet,
rolled up like a stick of cinnamon, and was carried a distance
of 130 feet from the building which it had covered. Cocoa-
nut groves were entirely swept away, and the fruit crops in
the places visited by the storm were entirely destroyed.

‘Wherever the cyclone struck the plantations were com-
pletely desolated. Looking inland from Port Antonio, it is
said, a man can see for adistance of fifteen or twenty miles;
and in the whole of that space not a growing plant, cocoa-
nut, breadfruit, banana, cane, corn stalk, or yam vine has
been left. The coffee bushes are torn and stripped of their
berries. Thousands of cocoanut trees' have been blown
down on single plantations. The cyclone leveled hundreds
of houses and churches. The reports show that in St.
George District, Portland, 131 houses were wrecked, af
Yallatis fifty-nine houses; in Bath District fifty houses; in
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i have been erected in East Buffalo.

the Parish of St. Catherine every church and many houses;
at Newcastle twenty houses; and so on along about 200
miles of the coast. At Kingston the damage done is esti-
mated at $600,000, and the sum total of loss by the cyclone
is appalling.

Famine is feared in the districts devastated, so general
was the destruction of the coffee, fruit, and food crops.

A hurricane, said to have exceeded in destructive violence
the historical hurricane of 1839, swept over the islands of
Bermuda, August 29 and 30, Many houses were wrecked
and the entire fruit crop was destroyed. Great damage was
also done to the public works, including the causeways.
Many vessels in the path of the storm were wrecked, both
around the islands and along the Florida coast, where the
hurricane raged with great violence. The greatest loss of
life attended the founding of the passenger steamship City
of Vera Cruz, of the New York and Havana line. Of seventy
passengers and crew but 13 were washed ashore alive, after

battling with the sea for 24 hours or more.

Antimony in California.

" Hitherto no workable ores of antimony have been known
in this country, the chief source of the metal being the
Sarawak Mine in the Island of Borneo. Ten years ago, while
prospecting in Kern County, California, Mr. E. J. Weston
discovered the sulphuret of antimony in an old mine worked
long ago by a Jesuit society for gold. The property has
since been purchased by Mr. S. Boushey and his two sons.
The ore thus far taken out has been sent to France to be re-
fined, and'recently Mr. Boushey passed through this city on
his way to California, having just returned from Paris,
whither he had been to make arrangements for the erection
of reduction works at the site of the mine. Asdescribed by
Mr. Boushey to the Sun, the mine lies in Kern County, as
above stated, thirty-five miles south of Bakersfield, near
Sumner Station, on the Southern Pacific Railroad. Between
the head-waters of the San Emidio and the Pleito Caiions
there is a mountain face which for four miles consists of
granite and porphyry covered with fertile earth and heavily
timbered with pine. The ledges of granite and porphyry
run parallel with the face of the mountain and slant with
it at an angle of nearly forty-five degrees. The antimony
is found in a true fissure, of which there are only three
other instances in the world. There is one in Freiberg,
one in Chili, and one in Mexico. This fissure is the result
of the upheaval of what may be called one end of the moun-
tain, or of the depression of its center. It strikes directly
through the mountain at right angles with the granite and
porphyry ledges. The ores with which it is filled were
thrust up into it from below. At the top it is from thirty to
one hundred feet wide, but it widens as it descends. The
fissure has been traced across the top of the mountain five
thousand feet, and antimony has been found at every point.

Mr. Boushey saysthat he has pushed four tunnels into his
mine, one of them seventy-eight feet long. The rock is not
hard, and one man is able to get out half a ton of it a day,
carrying from thirty to sixty-five per cent of antimony.

——

A Great Bridge Reconstructed.

The great work of reconstructing the famous railway sus-
pension bridge across the Niagara river has just been com-
pleted without interruption of traffic. The task was under-
taken some months ago by Engineer E. A. Buck, and,
though many prominent engineers doubted the feasibility of
the plan, he has carried it out, making an iron and steel
bridge out of a wooden bridge by a process of substitution
which has not occasioned the slightest interruption of trains.
The casual observer would never have suspected that any-
thing more than a little repairing was going on.

P —

The Bradford and Bufifalo Pipe Line.

The United Pipe Line Company hasrecently completed an
oil pipe line between Bradford and Buffalo. The pipe is 3
inches in diameter, and will transmit 125 barrels an hour.
There are pumping stations at Cattaraugus and North Col-
lins. Extensive refining works are being put up in Buffalo.
A system of racks for loading tank cars and capacious tanks
The racks are built along
the railroad tracks a distance of about 500 feet, and there
are 24 spill pipes-for discharging oil into the cars.

ey

The Long Bridge over the Volga.

The long bridge over the Volga, on the Syoran and Oren-
berg Railway, Russia, has just been finished. The river at
the point is nearly a mile wide and fifty feet deep, and is
subject to very heavy floods. Accordingly the fourteen

: piers carrying the bridge bad to be built one hundred feet

above the mean level of the water. The girders, three hun-
dred and sixty-four feet long and twenty feet wide, were
put together on the bank of the river and floated to their
position. The cost of the bridge was 7,000,000 rubles, or
$5,590,000.

. an
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The First Chinese Steamer to Cross the Pacific,

The Chinese steamer Hochung arrived at San Francisco
August 30. The report that the Hochungt was built in
China, and sailed under Chinese command, with Chinese
-sailors and engineers, was not true. The vessel was built
jon the Clyde; the captain and three other officers were
| Danes, and the rest Enghshmen. The seamen were mostly
Chinese. Nevertheless, the arrival of the Hochung, under
the Chinese flag, marks an important date in the history of
navigation on the Pacific Ocean, as well as in the history of
Chinese commerce.
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Business and Levsonal,

The Chargefor Insertion under this head is One Dollar
a linefor each insertion ; about eight words to a line.
Adverti, ts must be received at publication office
as early as Thursday morning to appear in next issue.

BF= The publishers of this paper guarantee to adver-
tisers a circulation of not less than 50,000 com'qs every
veekly issue.

Chard’s Extra Heavy Machinery Oil.

Chard’s Anti-Corrosive Cylinder Oil.

Chard’s Patent Lubricene and Gear Grease.

R. J. Chard, Sole Proprietor, 6 Burling Slip, New York.

Brick Presses for Fire & Red Brick, and Brickmaker's
Tools. S.P. Miller & Son, 309 South Fifth St., Phila., Pa.

Leather and Rubber Belting, Packing, and Hose.
Greene, Tweed & Co., 118 Chambers St., N. Y.

John K. S. Stout, Engineer at Beadleston & Woerz’s
Empire Brewery, writes to the H. W. Johns Mfg. Co. of
this city as follows: * Having used your Asbestos Ce-
ment Felting on Boilers, your Single and Double Air
Chamber Covering on Steam Pipes, Heat ers, and Tanks,
and your Special Coverings for Cold \Water Tanksand
Pipes, I take pleasure in saying that all of them are su-
perior to any other coverings 1 have ever seen, and are
even better than stated by you.”

The Celebrated “Schenck’ Planers and Matchers,
and other Wood-Working Machines. H. B. Schenck,
Matteawan, N. Y.

Small Brass and Iron Rivets made to order by Blake
& Johnson, Waterbury, Conn.

Clark Rubber Wheels adv. See page 172.

Wanted.—Single or double engine, 1,000 horses power.
Description and price to C. W. Copeland, 24 Park Place.

Fine Gray Iron Castings to order. A. Winterburn,
Foundry, 16 DeWitt St., Albany, N. Y.

Recipes and Information on all Industrial Processes.
Park Benjamin’s Expert Office, 50 Astor House, N. Y.

Experts in Patent Causes and Mechanical Counsel.
Park Benjamin & Bro., 50 Astor House, New York.

Corrugated Wrought Iron for Tires on Traction En-
gines, ete. Sole mfrs., H. Lloyd, Son & Co., Pittsb’g, Pa.

Malleable and Gray Iron Castings, all descriptions, by
Erie Malleable Iron Compsary,limited, Erie, Pa.

Apply to J. H. Blaisdel\ for all kinds of Wood and
Iron \Working Machinery. 107 Liberty St., New York.
Send for illustrated catalogue.

Skinner & Wood, Erie, Pa., Portable and Stationary
Engines, are full of orders, and withdraw their illustra-
ted advertisement. Send for their new circulars.

Sweetland & Co., 126 Union St., New Haven, Conn.,
manufacture the Sweetland Combination Chuck.

Blake’s Belt Studs are best and cheapest fastening for
all belts. Greene, Tweed & Co., N. Y.

Power, Foot, and Hand Presses for Metal Workers.
Lowest prices. Peerless Punch & Shear Co. .52 Dey St.,N.Y,

The Brown Automatic Cut-off Engine; unexcelled for
workmanship, economy, and durability. Write for in-
formation.  C. H. Brown & Co., Fitchburg, Mass.

For the best Stave, Barrel, Keg, and Hogshead Ma-
chinery, address H. A. Crossiey, Cleveland, Ohio.

Best Oak Tanned Leather Belting. Wm. F. Fore-
paugh, Jr., & Bros., 531 Jefferson St., Philadelphia, Pa.

National Steel Tube Cleaner for boiler tubes. Adjust-
able, durable. Chalmers-Spence Co., 40 John St., N. Y.

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

Stave, Barrel, Keg, and Hogshead Machinery a spe-
cialty, by E. & B. Holmes, Buffalo, N. Y.

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, importers Vienna lime, crocus,
ete. Condit, Hanson & Van Winkle, Newark, N. J., and
92 and 94 Liberty St., New York.

Presses, Dies, and Tools for working Sheet Metal. etc.
Fruit & other can tools. Bliss & \illiams, B’klyn, N. Y.

Hydraulic Jacks, Presses and Pumps.
Buffing Machinery. Patent I’unches, Shears, etc.
Lyon & Co., 470 Grand St., New York.

Sheet Metal Presses, Ferracute Co., Bridgeton, N J.

‘Wright's Patent Steam Engine, with automatic cut
off. The best engine made. For prices, address William
Wright, Manufacturer, Newburgh, N. Y.

For Mill Mach’y & Mill Furnishing, see illus. adv. p.147.
For Separators, Farm & Vertical Engines, see adv.p.157.

For Pat. Safety Elevators, Hoisting Engines, Fricticn
Clutch Pulleys, Cut-off Coupling, see Frisbie’s ad. p. 157.

For Patent Shapers and Planers, see ills. adv. p. 156.

Mineral Lands Prospected, Artesian Wells Bored, by
Pa. Diamond Drill Co. Box423, Pottsville, Pa. See p. 157.

Machine Knives for Wood-working Machinery, Book
Binders, and Paper Mills. Largeknife work a specialty.
Also manufacturers of Soloman’s Parallel Vise. Taylor.
Stiles & Co., Riegelsville, N. J.

National Institute of Steam and Mechanical Engineer-
ing, Bridgeport, Conn. Blast Furnace Construction and
Management. The metallurgy of iron and steel. Prac-
tical Instruction in Steam Engineering, and a good situa-
tion when competent. Send for pamphlet.

Rollstone Mac. Co.'s Wood Working Mach’y ad. p. 172.

For Yale Mills and Engines, see page 173.

Reed’s Sectional Covering for steam surfaces; any
one can apply it; can be removed and replaced without
injury. J. A. Locke, Agt.,32Cortlandt-St., N. Y.

Improved Solid Emery Wheels and Machinery, Au-
tomatic Knife Grinders, Portable Chuck Jaws. Impor-

tant, that users should have prices of these first class
goods. American Twist Drill Co., Meredithville, N. H.

For Standard Turbine, see last or next number.

Polishing and
E.

Burgess’ Non-conductor for Heated Surfaces; easily
applied, efficient, and inexpensive. Applicable to plain
or curved surfaces, pipes, elbows, and valves. See p. 284.

Fire Brick, Tile,and Clay Retorts, all shapes. Borgner
& O’Brien, M’f'rs, 23d St., above Race, Phila., Pa.

Don’t buy until you see the $4 Drill Chnck; holds 0 to
9-16. A. F. Cushman, Hartford, Conn.

Diamond Drills, J. Dickinson, 64 Nassau St., N. Y.

Steam Hammers, Improved Hydraulic Jacks, and Tube
Expanders. R.Dudgeon, 24 Columbia St., New York.
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‘Wanted—The address of 40,000 Sawyers and Lumber-
men for a copy of Emerson’s Hand Book of Saws. New
edition 1880. Over 100 illustrations and pages of valuable
information. Emerson, Smith & Co., Beaver Falls, Pa.

The ‘ Fitchburg * Automatic Cut-off Horizontal En-
gines. The‘ Haskins” Engines and Boilers. Send for
pamphlet. Fitchburg Steam Engine Co., Fitchb’g, Mass.

For Wood-Working Machinery, see illus. adv. p. 190.

Eclipse Portable Engine. See illustrated adv.,p. 189.

Tight and Slack Barrel machinery a specialty. John
Greenwood & Co., Rochester,N. Y. See illus. adv. p.188.

Elevators, Freight and Passenger, Shafting, Pulleys
and Hangers. I.. S. Graves & Son. Rochester, N. Y.

Nellis® Cast Tool Steel, Castings from which our spe-
cialty is Plow Shares. Also all kinds agricultural steels and
ornamental fencings. Nellis, Shriver & Co., Pittsburg, Pa.

Hydraulic Cylinders, Wheels, and Pinions, Machinery
Castings; all kinds; strong and durable; and easily
worked. Tensile strength not less than 65,000 1bs. to
square in. Pittsburgh Steel Casting Co ., Pittsburgh, Pa.

For best low price Planer and Matcher. and latest
improved Sash, Door, and Blini Machinery, Send for
catalogue to Rowley & Hermance, Williamsport, Pa.

Elevators.—Stokes & Parrish, Phila., Pa. See p.189.

Penfield (Pulley) Blocks, Lockport, N.Y. See ad. p. 189.

4to 40 H. P. Steam Engines. See adv. p. 189.

Lightning Screw Plates and Labor-saving Tools, p. 190.

HIN’I‘Q 10 CORRESPONDENTS.

No attention will be paid to communications unless
accompanied with the full name and address of the
writer.

Names and addresses of correspondents will not be
given to inquirers.

We renew our request that correspondents,in referring

to former answers or articles, will be km(f enough to
name the date of the paper and the page, or the number
of the question.

Correspondents whose inquiries do not appear after
a reasonable time should repeat them. If notthen pub-
lished, they may conclude that, for good reasons, the
Editor declines them.

Persons desiring special informatiou whieh is purely
of a personal character, and not of general interest,
should remit from $1 to $5, according to the subject,
as we cannot be expected to spend time and labor to
obtain such information without remuneration.

Any numbers of the SCIENTIFIC AMERICAN SUPPLE-
MENT referred to in these columns may be had at this
office. Pricel0 cents each.

(1) O. V. D.—In replying to your query as
to the proper strength for telephone magnets, in last
issue of this paper, an obvious error occurs. The mag-
net should support three or four times its own weight,
instead of three-fourths as there given.

Q) W. H. C. asks: 1. What kind of boiler

and fuel should be used in close apartment to run a
small engine without vitiating the air? A. You can
use a tubular (upright) boiler with gas or alcohol lamps,
but you should provide a pipe to carry off the products
of combustion. 2. Also what is thé best book for a
student of mechanical drawing to begin with having no
previous considerable knowledge of geometry or mathe-
matics ? A. Professor MacCord’s drawing lessons in
SCIENTIFIC AMERICAN SUPPLEMENT will meet your
wants.

(8) W. P. asks if quicklime is a proper dis-

infectant for a cellar where milk is kept. A. Yes.

(4) W. writes: The exhaust pipe from a
200 horse power steam engine has a back pressure valve
in it. The escaping steam, after passingthe valve, makes
a disagreeable noise. How can this be avoided cheaply?
A. The noise will be very much reduced by surrounding
the outlet or escape, with a wood pipe, 2 feet or 214 feet
diameter or square, and say 12 to 16 feet in length.

(5) W. H. W. asks: 1. Are not the con-
tinuous lines of metallic pipes for gas, water, etc.,in
city buildings a considerable protection from the in-
jurious effects of lightning? A. Yes, they form an ex-
cellent and extensive ground. 2. Do they not render

any severeinjury to the inmates improbable by affording | peed, automatic boiler, N. Curtis....
i Fifth wheel platform, A. H. Beach

the electricity a ready escape to the earth? A. It is un-
doubtedly true that accidents have been averted by the
presence of the pipes, and it is also true that the pipes
afford so maunyavenues of escape for the lightning that
under certain conditions the danger is increased. For
example, suppose a person standing in the path of the
ligbtning between the striking point and the nearest
pipe, it is probable that he would be selected as a con-
ductor. 3. Will not a metal roof with water conductors
leading to drain afford some protection? A. Yes, toa
certain extent, but if several good lightning rods were
connected with the roof and well grounded by connect-
ing their lower ends with the gasand water pipes, and by
extending them eight orten feet in a trench made in earth
that is continnally moist and filled with coke packed
around the rod, yonr protection will be as good as it
is possible to secure. 4. Would the risk from lightning
be materially increased by placing a wooden pole, with
an iron pin on top for a weather vane, two or three
feet above a low chimney ona city house with gas and
water pipes, metal roof, etc., but without a lightning
rod? A. The risk would be increased. All elevated
points are sources of danger unless pruvided with a
good rod, well grounded.

6) T. W. O. asks: 1. Can you give me a
process of bleaching animal size, such as is used by
paper makers? A. Try a small quantity of alum and
sulphite of soda (freshly prepared). 2. What will pre-
vent the forming of rosin size. Thesize is made of rosin
and salsoda. A. A trace of fine sperm or olive oil will
probably obviate the difficnlty. An excess must be
avoided.

(7) *“Enterprise ” asks: What tools, if any,
is a machinist supposed to furnish, at his own expense,

when in the employ of other parties? A. Allof what
are usually termed ‘‘hand tools; but if any are lost

| Fanning mill, H. H. Seeley

or destroyed on the work they are chargeable, also all
necessary repairs while used on the work are charge-
able.

[OFFICIAL. |

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted in the Week Ending

August 24, 1880,
AND EACH BEARING THAT DATE.
| Those marked (r) are reissued patents.]

A printed copy of the specification and drawing of any
patent in the annexed list, also of any patent issued
since 1866, will be furnished from this office for one dol-
lar. In ordering please state the number and date o€ the
patent desired and remit to Munn & Co., 37 Park Row,

New York city. We also furnish copies of patents
granted prios to 1866; but at increased cost, as the speci-

fications not being printed, must be copied by hand.

Adjustable chair. J. M. Taggart 211,631

Air engine, A. K. Rider (r)........ . 9,353
Awning, window, J. E. Dwinelle.. .. 1548
Bale tie, H. Riesel......ccccevuuennnn .. 231,616

Basket, folding, C. J. Underwood 231,461
Beer, etc., apparatus for preserving, P. Kingsland 231,432
Boot and shoe, S. E. Thecker. 281,632
Boot and shoe jack, Z. Beaudry.
Bottle for aerated liquids, siphon, J. Matthews..
Bottle stopper, A. Albertson.
Bottle stopper, A. C. Schulz.
Bottle stopper and fastening, W. H. Bate..
Box clamp, S. Murry
Brick press box, G. H. Thompson

.. 281,524
. 231,604

Broom, Schosson & Markham ........ .. 281,500
Buckle, J. F. Molloy........ T .. 231,603
Button, W. W. Covell .... . . 231,541

.. 21,512
.. 231,488
.. 231,535
.. 31,564
.. 231,628
.. 231,407
.. 28142

Button, C. L. Hazard...
Caloric engine, J. Hock..
Car brake, automatic, Card & Randolph .
Car brake coupling, W. N. Haring ...
Car dust guard, F. M. Stevens......
Car platform, R. W. Cowell..
Car, stock, W. S. 1Tunter.
Car wheel, H. C. Smith.. .. 231,503
Cars, means for eoupling, W. N. Ha.rmg ....... . 281,565
Carbureting air or gases for 1llummating pur-
poses, apparatus for, W. West... cee .. 231,635
Carpet cleaner, T. Ferry............. . . 231,550
Cartridge loader, J. L. Osgood ......... 231,445
Castmgs, apparatus for producing chilled, W. A.

. 231,499
. 231,580
. 231,576
281,497
. 231,463
... 21575
.. 231,436
. 231534
.. 281,490
. 231439
..... 231,456
. 231,429
.. 231,586

Chain, drive, E, L. Howe
Chair and stool, G. K. Heist....
Check book, pocket, C. B. Perrigo.. .
Chimney cap, N. U. Walker.. .......... rrreaaes .
Churn, Heck & Reed....
Churn, J. M. Mattoon ..
Churn motor, 8. T. Carter.
Churn power, C. Howard.
Cider mill, J. Mercier . .
Clothes pounder, D. . Skinner..
Coal washing machine. A. C. Jordan.
Coffee and tea pot, steam, S. Jones

Coffee roaster, C. L. Hall........... 231,486
Condenser tube, surface, H. See ceeeees. 281,501
Cooker, steam, I. B. Olmsted cernieen 231,606
Copying pad, M. Alissoff ............ .. 281,517
Cork grinding machine, F. Latta... .. 231,591
Corset, S. B. Ferris....... . 231,414

Corset spring, M. K. Bortree.. ..
Cotton cleaner, W. Herrmann (r)

231472
9,349

Cultivator, H. IVeS..... «coen veunnes . 231,582
Cutlery handles, attaching, Bramhall & B! aydes 231,392
Damper, cooking stove. I. A. Sheppard.... ....... 231,625

Desk and seat, school, Turner & Logan
Diamond polishing machine, A. Hessels
Door alarm, J. Simon.....
Door plate, card receiver, and indicator, come-
bined, W. P. Marshall.. . 231,596
Drain tile gate, F. Davst .. 231,544
Electric current, apparatus for measuring the.

231,509
231,571
231,502

J. R.FINNeY.cieiiiiiiier ciiieriiiieiinaiiennanes 281,415
Electrical switch board, E. T. Gilliland .. ........ . 281,421
Elevator gate, automatic, G. Ackermann.. .. 231,388

Exercising machine, J. R. Judd........
Extension table, J. J. McKnight ..

. 281,431
.. 231,487
. 231,@_%
Fat from animal substances, apparatus for ob- ',,{

taining, V. Gastard.........c........ .e. 281,585
.. 231,543
.. 281,469
.. 231,480
. 231,494
281,464
281,542
231,567

Filter, N. Downes..........
Filter, McCauley & Cady...
Filter, water, J. Willsey
Firearms, safety lock for, F. Crutchley .
Fire escape ladder, R.®. Harris........

Fire extinguisher, H. 8. Parmelee (r) 9,352
Fishing lines, sinker and weight for, T. M. Foote 231417
Floating elevator, P. H. Gill.. .. 231,556
Folding chair, J. E. Wakeﬂeld . 231,513
Foot rest and boot jack, fombined, L.C. Boymgton 231,529
Game counter, N. C. Cooley..... .cecvvviirnennnnen 231,406

Gas from hydrocarbon liquid and water, appa-

ratus for making illuminating, E. E. Holmes..
Gas generators, acid chambers, and fountains for

mineral waters, lining, J. Collins. .. 231,540
Gate, R. M. Grier.. 231,560
Gate, W. Robinson. . 231,617
Gate hanger, J. C. Baumgartner . 281,467
Grain band cutter, M. G. Hubbard..... 231,424
Grain binder knot tyer, F. W. Randall 231,448
Grain-drier, W. Eberhard...... 231,481
Grater, vegetable, Fine & Locke, 231,416
Grinding mill, A. Voelk........ H . 281,512
Grits, etc., apparatus for separating and cleanmg.

T. Biihlmann . 231,395
Gun, machine, E. G. Parkhurst... 231,607
Harness box loop, J. C. Brightman.. 231.393
Harness pad, R. G. Leighton...., 2315M
Harrow frame clamp, A. Wilcox. 231.637
Harvester, S.D. Bates....... 231,526

281,423

Hay and straw press, L. Kirk (r). 9,360
Hay raker and loader, D. W. Bovee.. 281,391
Head rest, F. M. Hibbard 231.518

Heating furnace, W. C. Miller.. .. 231442
Hedge trimmer, D. W. Burroughs . .. 231,39
Heel, shank, and counter supporter,H Fllndt.... 231.554
Hinges, manufacture of, C. Lanz .............. 231.590
Hooks, manufacture of screw, W. H. Richards.... 231,618
Horse power, W. H. De Loach .. 281,410
Hose carriage, J. S. Campbell........‘.... 201,299
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. 231,508 ¢

R —
Hose pipe, J. BestwiCK...c.euceierenaerinneee . 231,470
Hot air furnace, Goodenow & Owens.. 231,5¢

Insulating compound, W. W, Jacques.............. 231,58
Iron, manufacture of, Hamilton & Griffith... . ... 281.5¢3

Iron, uniting wrought and cast, M. Burns . 231,582
Jewelry,A. W. Magerhans............ . 281433
Knitting machine feed mechanism, cu'cular, J.

Bayfleld.....oooviiinn tiiiiiiiiiiiies ceiiaaen . 231,476
Lace fastening for gloves, etc., A. G. Fay, Jr...... 231483
Lamp, F. G. Farnham . . 231,649
Lance, bomb, E. Pierce (r). 9,356
Latch, W. E. Hall.....ccceueuenn. .. 231,661
Latch, W. E. Sparks.........ccceeeeue . 281,504
Letter box, W. W. Barnes. cee 281,528
Lock case, E. Parker. ... 281,608
Lock nuts, machine for slitting, A. Johnson...... . 231,48
Lubricating can, illuminated, W. Cooke . .. ...... 281.405
Lubricator, 8. H. Jenks. ............. . . 231,426
Lubricator, R. Whitehill...... ....... .. 231,636
Mail and traveling bag fastening, G. Wood Jr . 231,639
Mail bag fastening, H. Heinze . 231,574
Medical compound, J. A. Pratt.... ... 281,611
Milk can, W. H. Burnett. .......... . 281,531
Mill for grinding corn in shuck, 1. A. Hedges...... 231,513
Mineral waters, apparatus for generating gas for,

J. COllinS.. ... vovveiinnnn v ciennns . 231,538
Monkey wrench, W. H. Glover. e e e eees 231,557
Motion, device for converting, T. Donazo ..... 231,547
Nail driving machine, J. J. Burk.......cooociinnine 231475
Nailless box, Maloney & Compton.. .. 281,434
Oil can, P. Wall.. ....ccc. veveenivossnnnnn cenns 231,634
0il vapor, apparatus for fractionally condensing,

H.Frasch.... .. vivevere coveie ot vieecueiiainans 281,420
Package wrappmg machine. I. M. O’Donel ... 281,444
Paper and cloth, coating, A. Sackett..... ¢....ce. 281,450
Paper collar, A. Shedlock......co cvievioieninnne oo 281,458
Paper machines, felt cleaning apparatus for, a.

HOIOWAY . .o vvvvveneiancns cuneeennnas eraee . 281,579

Paper, etc., machinery and appm'atus for glazlng

or for coloring and glazing the surface of.J.

8 =3 i £ Ty L 231,585
Paper strip from which to manufacture paper

bobbins, D. M. Church .....ccevvuueen teessaens oo 231,536
Pen fountain, J. H. Connell.... . 281,403
Photographic camera, 1. H. Stoddard. . . 231,506
Pianoforte hammer, C. F. T. Steinway...... 281.629 231,630
Picture frame, L. Brower.... ......... N reee 281,413
Pillows, beds, etc., material for stuffing, R. Stil-

Well . iiiiiieitiieiieeenesceonasansnanns ... 231,459
Pipes, expansion connection for, J. O. Davxs. ... 281479
Planing blind slats, machine for, G. W. Austin.... 231389

Planter and fertilizer distributer, seed, R. M.

Alexander
Planter, corn, D. Golden.. ..
Planter, corn, W. H. Johnson ......... N 231,428
Planter, corn, J. H. Neale....
Planter, corn, T. S. Richards . 231,614
Planter runners, machine for bending and shap-

ing corn. M. Runstetler........ . . 231,621
Planter runners, machine for upsetting blanks

for corn, M. Runstetler..o.o.vceeecis ave.s. o 231,620
Planter, seed, M. Ward .. . 231,514
Plow, Miller & Lighthall ceovaiae. 231,441
Plow, \W. W. Turner.. . eiee 281,633

! Plow, ditching, J. C. \lcCIurkm eees.. 231,598

Pneumatic engine, O. S. Presbrey . ................ 231,446
Pocket, F. J. Rosenberg.... . 231,618
Portabls house, E. Les. 231,598
Portfolio, C. J. Brown.. . 231,394

Powder flasks, charger for, G A & G.D. Capewe]l 251,533

Printer’s galley, Bateman & Hooper. ...... . 23152
Printing block, composition, J. E. Jefferies. ... ... 281,451
Propeller shaft, Screw, J. FiSher ...c...ccoseeme 0 1,563
Pulp, etc., conversion of marine plants into,E.V,

J.L. GOTrgeS «eveeare aeorianiis.ns Z31.434
Pump, W. D. Trahern......cees.... .. 231,460
Pump bucket, chain, W. P. Harrison. e 231 566
Pump valve, H. R. Barber. ............ ... .... . 281,522

Pumps, detachable bracket for steam, E E. Mlller 231,44
Radiator, T. Fairbanks.. . . 231413
Radiator, E. E. Gold.. . 281,485

Railway brake, automatic. A. 8. Vogt eae iimenien 231,511
Reflector, M. C. Meigs..... ... ..... 281,600, 231,601, 231,602
Refrigerator, D. S. Reed ......... .e 231,612
Register foot rest, B. Y. Conklin. . . 231,402

Rolling hoop iron and tube skelps, roll for, N ng 231,493
Rotary engine or pump, S., D., & J. Barrow....... 231,520
Rudder, U. B. Scott. . 231,623
Rudder for vessels, F. G. Mareglia.. 231,595
Sash fastening, L. D. Cleaveland . 231,401
Saw, drag, N. L. Brown.. .. 2814754
Saw teeth, device for swaging. F. M Rlcketts ..... 231,615
Sawing machines, frame for scroll, H. L. Beach.. 231468
Scale beam, multiplying, C. E. Allen . eees 31,616
Scarf, neck, A. E. Convers.. . 231,404
Scarf ring, G. H. Folts. 281418

i Scraper and grader, road, A. H. & C. H. Klmball . 231,689
i Scraper. grader, and leveler, road, E. J. Howland. 281.581
i Serew and bolt lock, J. A. Kernochan............

Seeder and fertilizer, H. R. Hawkins..
Sewing machine, C. F. Harlow............
Sewing machine, welt guide for, T. B Young.
Shoe, W. H. Bussey
Shoe heel protector and supporter, rubber, Q.

Desbrough.. wee 231409
Shot case for dlsplaying, L. v. Curry . 231 498
Slate cleaner, G. Elsey.. .

Sleigh, B. Burr............. . 231,897
Smoke bell, A. C. Kendel. ceesessecienee. 281,687
Snap hook, G. D. MOSheT . c.eviitrreninerserenronns 231,496
Soda water dispensing apparatus, A. D. Puffer.... 281,447
Spark arrester, D. R. Proctor....... .......... aeeees 281,610
Spinning or twisting yarns or strands of cordage,

flier of, W. C. Boone ... 281471
Spokes, gauge for sawing, J. Dewitz.. . 281.546
Starching machine, E. B. Blackwell.. . 281,528
Steam boiler, 8., D., & J. Barrow.... ... 231,521
Steam boiier, portable, J. R. Mitchell..... 231443
Steam engine, W. S. Fiske......... . 281,551
Steam engine, portable, H. K. Kriebel (r) ......... 9,851
Steering apparatus for vessels,power,A.J. Stevens 231,505
Steering mechanism, steam, C. R. Simey...... ... . 281,626
Stereotype plates, machine for trimming, W. J.

Johnson . .. 81427
Stone crusher, C. G. Buchanan.. . . 231,530
Stove, air heating, J. Batchelder, Jr.. . 231,380
Straw cutter, T. Hartley.....c........ .... . 28142
Sugar moulding machinery, W. H. Wiester . . 281,638
Tannic acid, obtaining, J. Holtz. ......... . 281,489

Telegraph conductors, underground conduit for,
S. E. Codding .

Telegraph, railway car, J. R. Finney...... .
Telegraph. railway car, T. A. B. Putnam. . 281,498
Telegraph repeater, F. Catlin . .......... . . 281 474
Telephone, J. P. McDermott... . 281,599
Telephone, J. M. Stearns, Jr.. .. 281627
Telephone transmission. G. L. Anders. 231.466
Thermal motor, F. Reinhold.. . 231,49 -

Thill coupling, W. C. Shipherd..
Thill coupling, E. Soper. ...
Torch, J. A. McPherson (r).
Toy, E. L. Curial.. ..
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Toy, Maynard & Parker.........cooooovviieiininnnn, 231,435
Traction engine, D. J. Havenstrite......... ....... 231,569
Umbrellas, etc.. fastening for, A. B. Shaw..... ... 231,452
Urinal for inval!ids, Henry & Smith......... . 281,487

Vehicle jump seat. Mellinger & Anderson. . 231438
Velocipede, Aspinwall & Perry (r).. . 9,348
Velocipede, N. 8. C. Perkins. . ... .. 281,609
Velocipede, H. Schlliter . - ........cvvivvecees oe . 231,622
Wagon body lifter, J. P. Morris. - «.......couiee. 231,495
Wagon for gaseous liquid fountains, J. Collins.... 231,539
Wagon running gear, K. W. & D. Davis............ 281,545
Wagon running gear,.A. Hampe .........ccovueeen 231,562

Wash boiler, Jackson & Wright.
Wash boiler, F. D. Taylor. .
Wash boiler. adjustable, nghL & Smith (r)
‘Washing machine, G. L. Williams
Water closet, bidet, J. G. Van Houten...
Water closet valve, S. S. Leach........cu0. ..

.. 231,584
. 231,507
.. 935
.. 231,515
.. 231,462
.. 231,592
. 231411

Water wheel, \V. H. De Loach......... ves eeseeen

Water wheel, turbine, J. H. Staples.... .cccvoevnns . 231,458
Whip socket, L. C. Clark (r .. 9354
Whip socket. G. W. EAdy............covviinnines 231,412
W hip socket. J. M. Underwood...... creessesiesnians 231,510

.. 231,400
. 231,430
.. 23157
. 231,419

Wick, lamp, I G. Chandlee..
Windmill, H. P. Johnson..
Wire reeling machine, W. B. Hayden .

Wood, preserving, J. D. Francks........ .

Wrench, A. Shepard. ... . 231,404

Yoke. neck, T. N. Rudgers. ... .c.ceeeeesenesciennns 231,619

DESIGNS.

Carriage body, F. W. Porter........ vee.seeeseeesseess 11,954

Pen and pencil case, J. U. Gerow . . 11,953

Spoon and fork, L. F. Griswold.... . 11,956

Stove, I. T. MONtross....oovvveiieens cevsnsnennnanns 11,957

Types, font of printing, A. Zeese.... ... ceaeeeeies 11,955
TRADE MARKS.

Flour, Hazel Milling Company........ ceeveeeecennnns 8,013

Yat and cap, C. P’ié.... ...... .

Medicine, liver, A. Maurice

Peanuts, roasted or raw, Weller & Worth...... 8.014 8,015

English Patents Issued to Americans,
From August 20 to August 24, 1880, inclusive.

Asbestos sheets, H. W. Johns, Brooklyn, N. Y.

Hoisting machinery, E. Thayer, Worcester, Mass.

Moulds for casting, 11. J. Hand, Philadelphia, Pa.

P’rocess for obtaining starchy matters from Indian corn,
T. A. Jebbets et al.,, Buffalo, N. Y.

Railway carriage, R. A. Cowell, Cleveland, Ohio.

Slates, manufacture of, R. A. Coffin, Slatington, Pa.

Sleeping berth, E. A. McMann, Cleveland, Ohio.

Speed regulator for steam engines,J. B. Sheppard, Phila-
delphia, Pa.

‘Water heater and purifier, G. H. Zschech, Indianapolis,
Ind.

Adurrtisements,

Inside Page, each insertion == -75 cents u line.
Back Page, each inseriion = - = $1.00 a line.
About eight words to a line.)

Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
Yisements raust be received at publication office as early
a8 Thursday morning to appear in next issue.

2~ The publishers of this paper guarantee to adver-
tisers a circulation of not less than 50,000 copies every
weekly issue.

As an e:
offer to sen

TRIBUNE AND FARMER

EVERY WEEK FOR 3 MONTHS,
ON TRIAL-FREE!

to any one who will send us their address, together with twelve

one-cent stamps, to pm{qggsta e on twelve consecutive numbers

of the TRIBUNE A RMER, issued every Saturday.
Regular Price, $1.00 Per Year.

Mose Skinner's Weekly Humorous Letters, Detective Sketches ;
Exposes City Sharpers; Four Complete Short Stories. Ladies’
Department, Youths' Column, and the very best Agricultural
Department of any weekly in the United States, edited by Prof.
THOM

TR%UNL AND FARMER, Philadelphia, Penna.

FELONS.—BY T. C. BRANNON M.D.

—A simple treatment for aborting this painful disease,
and which has been used with great success by the
author for the la§t twenty-three years. How to diag-
nose a felon. Treatment. Confained in_ SCIENTIFIC
AMERICAN SUPPLEMENT, No. 243, Price10 cents. To
be had at this office and from all newsdealers.

‘gerlment, and te influence future subscnpuons, we

SASH DOVETAILING MACHINE.

Planers, Moulding Machines,
Mortisers and Borers. Tenoning
“Machines, Blind Rabbeting Ma-
chines; also, a large variety of
other wood working machines
manufactured by

LEVI HOUSTON, Montgomery, Pa;

HISTORY AND PARTICULARS OF DR.
Tanner’s Recent 40-day Fast.—By P, H. Vander Weyde,
M.D. Dr. Vander Weyde was one of the scientific ex-
perts and watchers who attended throughout the fast,
and made the chemical and microscopical examinations
of the excretions and blood of the patient. The present
lnterestmﬁ and valuable paper containsanaccountof the
origin of the trial, and the condition and changes noted in
the patient from day to day. he paper is accompanied
with a table of Physmloglc'xl Observations showing the
alteration in Dr. Tanner’s weight, at successive periods
during the fast, his pulse, temperature, respiration,
quantity of water taken and voided, quantities of urea
and phosphates. engmvmg of the remarkable changes
in the form of the patient’s blood corpuscles, as seen in
the microscope, with many other valuable particulars.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
244, Price 10 cents. To be had atthisofficeand from

all newsdealers,

Illustrated CATALOGUE of 1-Ct.
Chromos, Watches, Revolvers and
assortment in the U. S. E. F. NASON, 111 Nassau St., N.

Nov.lties. CHEAPEST & largest

The attention of Archlteets, Engmeers, and Bullders
is called to the zreat decline i imces of wrought
TR U GTURA
[t is believed that were owners fully aware of the small
difference in. cost whlch now exists between iron and
wood. the former, in many cases, would be adopted,
thereby saving insurance and avoiding all risk of inter-
ruption to business in consequence of fire. Book of de-
tailed information furnished to Architects, Engineers,
and Builders, on application.

Q-

FLEUSY DIVING APPARATUS.—BY B.

W. Richardson, Aninterestinglecture delivered before
the Society of Arts, in which is reviewed the history of
diving, and the attempts that have been made by men
of science to live under water; with a descrlptlon of
Fleuss’ new diving dress, which ’enables the wearer to
stay for hours under water, with an account of some of
the remarkable experiments that have been performed
with it, illustrated with two figures. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No, 24*2, Price
210 cents To be had at this office and from all news-

ealers.

ICE-HOUSE AND REFRIGERATOR.—
Directions and Dimensions for construction, with one
illustration of 'cold  house for preserving fruit from
season to season. - The air is kept dry and pure through-
out the year at a temperature of 34°to 36°. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, 116. Price
10 cents. To be had at this office and of all newsdealers.

MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new illustrated catalogue.
&e.

Lathes, Planers, Drills,

NEW }IAVEN MANUFACT UlllN(} CO.,
New HMaven, Conn.

The Geurge Place Machinary Agency

Machinery of Every Description.
121 Chambers and 103 Reade Streets, New York.

JOBBING IN WOOD WCRK.
Goods manuf&ctured atlow prices, with fine machmery,
and the best of work. .'C. SHEPHE

204, 206, 214, and 216 VVest Houston St., New York.

THE BEST THING YET. THE

5, Fitchburg Acoustic Telephone Co.’s New Me-.

4 tallic Telephone. Send for new circular.

7 FITCHBURG ACOUSTIC TELEPHONE Co., .
Box 198, O01d City, Fitchburg, Mass.

HOUSE DRAINAGE.—BY EDWARD 8.
Philbrick,C.E. A lecture delivered before the students
of the Massachusetts Institute of Technology, discus-
sing the very important subject of the construction of
the drainssituated within the house walls; pointing out

the proper method of arranging the plumbmg fixtures
what materials should be used for main drains, soi
pipes. smallwaste pipes, etc., how these should be con- !
strucfed and how arranged ‘to effect the most perfect

drainage and prevent the exhalations of noxious gases.
With three illustrations. Contained in_ SCIENTIFIC ;
AMERICAN SUPPLEMENT, No. 243. Price10cents. To

be had at this office and from allnewsdealers, The same |
numbercontainsan 111ustrated description of an “ Appa-
ratus for Clearing Sewage.”’

EXTRA BARGAINS.
Town rights, $10; county, $25. Best novelty yet manu-
factured. If you u want to make money, address, with
stamp, H. MARTIN, Hartford, N. Y.

GREAT IMPROVEMENTS
Recently macde in

CRUSHING AND GRINDING

OLD and SILVER ORES, BONES THOS.
ST ROCK, and CHEMICA We com-
rel QUARTZ l.o g’l'll‘l(l Ql IARTL.

Address, for new <circular,
BAUGH & SONS, Philadelphia, Pa.
PRESS prims

o 2 00 Y0ur 0w Priuiing $3veree

( Self-inker $4 ) Larger sizeSfor larger worL
ald or young. Greatmoneysaver. Apaying b\lsmess
anywhere for all orspare time. Send two stamps for a

Doy catalogue of allsizes Presses, Type, Cards, Paper. &c.,
ECTETREEGLd o $he Manufacturers KELSEY & CO., Meriden, Conn,

THE ANTHRACITE COAL FIELDS OF

Pennsylvama and their Exhaustion.—By P. W. Sheafer,
A valuable paper read before the Saratoga Meet-
fg of the American Association for the Advancement
Science, describing the geological features which |
characterize the coal measures of Pennsgylvania; giving {
the statistics of supply and consumption, and loss b
waste in mining ; estimating the period of time whic]
must elapse be: ore our supply of anthracite is exhausted ;
and comparing our anthracite product and consumption
with those of Great Britain. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 241. Pricellcents. To
be had at this office and from all newsdealers.

50 Elegant, All New, Chromo & Scroll Cards, no 2 alike,

Name Nicely printed, 10c. Card Mills, Northford, Ct.
for reliable receipt for keeplng winter

$ l .00 apples. W. H ORST Ashland, O.

EMPIRE FORGES—THE BEST.

EMPIRE PORTABLE FORGE CO., CoHOES. N. Y.

CRISCOM & COSz=
SVALVE REFITTING MACHINE. |
< ——POTTSVI II)LPF,

.
FISHING BOATS AT THE BERLIN
International Fisheries Exhibition.—Illustrations and
explanations of nine characteristic specimens of fishing
boats, selected from among the numerous models ex-.
hibited at the Exhibitionat Berlin. Drontheim Fishing
Boat. English Fishing Boat. Fishing Cutter constructed
in Blankenese. Norwegian Pilot Boat. Herring Boat
constructed in Emden. Tilting Net Boat of Consland.
Ocean Fishing Boat constructed in Stralsund. Shadow
Canoe. Fishing Boats of Netherland-India. Full page
illustration. Contained in SCI«NTIFIC AMERICAN SUDP-
PLEMENT, No. 2241, Price 10 cents. To be had at this
office and from all newsdealers.

ASON’S PATE
FRI("I‘ION ( LUTCHES & hLTVATORS.
nglish, French, German, and Belgian patents for sale,
jcenses to manufacture by application to under-
mgne VOLNEY W. MA N, Providence, R. I,
SELIG, JR., & CO.. Berlin, Germany.

AT T

TOOLS for Machinists, Carpenters, Amateurs, Jewellers, Model
Makers, Blacksmiths, etc. Send for Catalogue, and state what kind
of 'Tools you require. TALLMAN & McFADDEN,

60?7 Market 8t., Philadelphia, Pa.

Steel Castings

From ¥ to 15,000 1b. weight, true to pattern, of unequaled

strength toughness and durability. 15,000 Crank Shafts
000 Gear Wheels of this steel now running prove
its superiority over all other Steel Castings. Send for

circular and price list.
CHESTER STEEL CASTINGS Co.,407 Library St., Phila, Pa.

Shafts, Pulleys, Hangers, Bic

Full assortment in store for immediate delivery.

WM, SELLERS & CO.,
79 Liberty Street, New York.

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

PAC

(oLD ROLLED.
SHATFTING.

The fact that this shafting has 75 per cent. greater
strength, a finer finish, and is truer to gauge, than an;
other in use renders it undoubtedly themost e¢onomic
We are also the sole manufacturers of the C kL I'BRATI:D
! COLLINS’ PAT.COUPLING, and furnish Pulleys, Hangers,
etc., of the most approved stg]es Price list mailed on
appllcatxon to S & LAUGHLINS,

Try Street, 2d and 3d A venues, Pittsburg, Pa.
190 S, Canal Street, Chicago, 111.
0=~ Stocks of this shafting in store and for sale by
FULLER, DANA & FITZ, Boston, Mass
Geo. Place Vlachmery Agency, 121 Chambers St., N. Y.

HYDROGEN GAS. PROCESS AND AP-

aratus for Producing.—By C. M. Tessi¢ Du Motay.
ull description of a process for producing hydrogen by

; the conversion of superheated steam carrying with it a

certainamount of naphiha vapor or its cquivalent, in
the presence of highly heated lime. By means of the
apparatus here described and illustrated, hydrogen gas
c¢an be continuously produced by the em ploymen of two
sets of superheaters and two converting furnaces, which
can be alternately used. Illustrated with nine engrav-
ings. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 241. Price 10 cents. To be had at this office
and from ali newsdealers.

THE ZODIACAL LIGHT —AN INTER-
esting abstract of Father Marc Dechevrens’ remarkable
memoir on. the subject of the zodiacal light.the phe-
nomena of which have hitherto been so little under-

stood, but are now, through the labors of this investi-
gator, made much clearer. Illustrated with one engrav-
ing, showing the aspect and position of the zodiacal
ligl it at the winter and summer solstices and the vernal
equinox. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 241, Price10cents. To be had at this office
and from all newsdealers.

MONITOR PLANER & MATCHER.

18,000 ft. 6-in. ﬂoormg, or 45,000 ft. surfacing per day.

Send for 1llustmted catalogue of all kinds
OD WORKING MACHINERY,
J. 8. GRAHAM & CO., Rochester N.Y.

‘wWoo

“NEW”
HYDRAULIC RAM!

The onl Horizontal Ram made. Will do
good wol on light fall. Send for circular.

ISAAC B. MILLINGTON & CO., Chester, Pa,

Dealers make Money with
W.T.SOULE & CO., 130
La Salle Street, Chicago,
Ill. Write for particulars.

WHEAT

DYNAMO-ELECTRIC CURRENT: NEW

Application.—An interesting review of two of the three
most_recent and important industrial applications of
the electric current: (1) The fusion of refractory metals
in considerable qu mtmes by means of Siemens” electric
furnace. () Dr.Siemens’ successful experiments in the
Fro motion of vegetation under-the action of the electric
ight. Tllustmted with two cuts. Contn ed in SCIKN=
TIFIC AMERICAN SUPPLEMENT, No. 242. Price 10
cents. To be had at this office and from all news-

dealers; - ]
ALAND’'S _~
Silent Tujector, 3

-\ Blower & Exhanster, &
Apply to
S. ALAND
" Rome, Onei(in.

0 No Yo

CENTENNIAL AND PARIS MEDALS.
Mason’s ]‘l‘lctl(m Clutches and Elevators.
‘* New and Improved Patterns.”
VOLNEY W. MASON & GO, Brovidence, R. L, U. S. A

BEECHER & PECK,
Schaelsisgrs of M1r.0 PECK, Manufacturers of

PATENT DROP PRESS,
11 Regular sizes. Hammers
_, from 50 to 2,500 }b. Drop
and Machine Forgings,
Drop Dies.

Address Temple Place,
New Haven, Conn,.

“The 1876 Injector.”

Simple, Durable, and Reliable. Requires no special
valves. Send for illustrated circular.
WM. SELLERS & CO., Phila.

DISEASES OF DOMESTIC ANIMALS.—

THE ACME .CUBE PIPE TONGS =~

\NG SIZES Ry

,:4 4 TO74INGH L.

MOST EFFIGIENT MADE

NOBLE,ITA?&QSOLEMFTRS,
ERIE PA,

THE CONTAGION OF CONSUMPTION.

—By James T. Whittaker, M.D. An interesting discus-
sion of the specificity of the tuberculous virus. The
views of the older writers. The insight obtained into
the nature of tuberculosis in modern times through
scientific experimentation. The close analogies between
tuberculosis and syphilis. The symptoms of each. No
such thing as predisposition to either disease. Both
may be inherited, ﬁet in majority of cases are acquired.
Various ways in which tuberculosis may be acquired by
those in whom it is not hereditary. The future outlook
for the therapy of the diseagse. &ontained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 243. Pricel0cents. To
be had at this office and from all newsdealers.

-0 BRASSMFG ¢ ~3%

BRASs WOLCOTTVILLE CONN;,

|R E
co PPE R MATERIALS FOR METALLIC. AND
IN, SHEETS MMUN T o A spectATY BLANKS

STEAM PUMPS,

THE NORWALK 1RON WORKS CO.,

SOUTH NORWALK, CONN.
$5 5 d 6 6 les worth §5.00 free. Address
E. G. RIDEOUT' & CO., 10 Barclay Street, New York.

STUTTERING CURED by Bates’ Appliances. Send
for descrlptxon to SIMPSON & Co., Box2 6, New York.

R C
STEEL WIRE gF

234 W, 29.5T.

Agents’ profit per weels. Will prove
it or forfeit $500.00. Outfitand Sam-

v
SCRIPTION
TEELSPRINGmORKCHY

ICE-BOATS — THEIR CONSTRUCTION

and management. With working drawings, details. and
directions in full. Four engravings.showing mode of
congtruction. Views of the two fastest ice-sailing boats
used on the Hudson river in winter. By H. A. Horstall,

Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regulanons for the formation of ice-boat clubs, the sail-
ing and management of ice-boats. Price 10 cents.

uiHeg105:

insure answer,

A Month and Expenses
lellmg to DEALERS
MPLES FREE. GI A

Send 3c. STAMP to
. FOSTER & C0,, Cincinnati, O

Toy Novelties in Wood Wanted.—Will buy or manuafac-
ture on royalty. HAWES BROTHERS, Monroeton P a.

OF THE

Scientific Amevican

FOR 1 880.

The Most Popular Scientific Paper in the World.
VOLUME XLIII. NEW SERIES.

Only $3.20 a Year, including postage. Weekly.
52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages ot useful information, and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agricuiture, Borticulture, Natural History, etc.

Al! Classes of Reudlers find in THE SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; and it is the aim of the publishers
to present it in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a ccnstant supply of instructive
reading. It is promotive of knowledge and progress in
every community where it circulates.

Terms of Subseription.-~One copy of THE SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollars and twenty
cents by the publishers; six months, $1.60; three
months, $1.00.

Clubs.—One extra copy of THESCIENTIFICAMERI-
cAN will be supplied gratis for every club of five subscribers
at $3.20 each; additional copies at same proportionate
rate. Postage prepaid.

One copy of THE SCIENTIFIC AMERICAN and one copy
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent
for one year, postage prepaid, to any subscriber in the
United States or Canada, on receipt of seven dollars by
the publishers. )

The safest way to remit is by Postal Order, Draft, or-
Express. Money carefully placed inside of envelopes,
securely sealed, and correctly addressed, seldom goes
astray, but isat the sender’s risk. Address all letters
and make all orders, drafts, etc., payable to

MUNN & CO,,
37 Park Row, New York.

To Foreign Subscribers.—Under the facilities of
the Postal Uhion, the SCIENTIFIC AMERICAN is nowsent
by post direct from New York,with regularity,to subscrib-
ere in 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 AMERICAN, 1 year; $9, gold, for.
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1
year. This includes postage, which we pay. Remit by
postal order or draft to order of Munn & Co.,37 Park
Row, New York.

A report by Prof. James Law on such animal di
determine specific and communicable disorders in man,
such as Glanders and Farcy. Canine Madness, Rabies,
Hydrophobia. Malignant Anthrax in all Domestic Ani-
ma's, and Malignant Pustule and Intestinal Anthrax
(mycosis) in man. ''ubercolosis-in Animals and man.
Mallgmmt(Aswmc)Cholera Milk Sickness. ‘The Trem-
bles. Small-Pox in Birds. Eczematous Fever in Ani-
mals. Typhoid Fever in Sucking Calves, Trichiniasis.
Echinococcus. . Other Parasites. Plaguesand Parasites

eculiar to the Lower Animals. A very valuable paper.

ontained in SCIENTIEIC 'AMERICAN SUPPLEMENT, No.

24 3. Price 10cents, To be had at this office- and from
all newsdealers.

© 1880 SCIENTIFIC AMERICAN, INC

PERFECT INKSTAND.

Best in the world.

Regulates ink at proper depth for
.pen. Protects pen. point. Pre-
servesthe ink from air, light, dust,
mould, evaporation, or freezing
Saves its cost in saving ink. Send

for circular and illustrated cata-
log'ue of axg)lm.nces for desk, stu dy, and library.

AND WRITERY ECONOMY CO.

25-33 ank in St.. Boston, Mass. ; 4 Bond St., New York;
69 State St., Chicago, Iil.
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New Books and New Editions

RECENTLY PUBLISHED.

Overman—Fesquet,—The Moulder’s and Found-
er’s Pocket Guide. A Treatise on Moulding and
Founding in Green Sand, Dr%" Sand, Loam, and Cement ;
the Moulding of Machine Frames, Mill Gear, Hollow
are, Ornaments, Trinkets, Bells, and Statues; De-
scription of Moulds for Iron, Bronze, Brass. and other
Metals; Plasterof Paris, Sulphur, Wax, etc.; the Con-
struction of Melting Furnaces, the Melting and Found-
ing of Metals; the Composition of Alloys and their
Nature, etc., ete. Bg Fred. Overman, M.E. A new
edition, to which is added a Supplement on Statuary
and Ornamenta: Moulding, Ordnance, Malleabte lron
Castings, etc. By A. A. Fesquet, Chemist and En-
gineer. Illustrated by 44 engravings. 12mo, $2.00
tokes.—The Cabinet Maker and Upholsterer’s
Companion. Comprisingthe Art of Drawing,as ap-
plicable to Cabinet Work; Veneering, Inlaying, and
Buhl Work: the Art of Dveing and sminin% Wood,
lvory. Bone, Tortoise Shell, etc. Directions for Lac-
%ue'rmg, Japanning, and Varnishing; to make French
olish, Glues, Cements. and Compositions; with nu-
merous Receipts. useful to workmen generally. By
J. Stokes. Illustrated. A new edition,with an Ap-
%endix upon French Polishing, Staining, Imitating,
arnishing, etc., etc. 12mo, . . - $1.25
Rose,—The slide Valve Practically Explained. Em-
bracing simple and complete Practical Demonstrations
of the operation of each elementin a SlideValve Move-
ment, and illustrating the effects of Variationsintheir
Proportions by examples carefully selected from the
most recent and successful practice. By Joshua Rose,
M. K., author of ** The Complete Practical Machinist,”
**The Pattern Maker’s Assistant,” etc., etc. Illus-
trated by 35 engravings. 12mo, . . . $1.
Rose,—The Complete Practical Machinist. Em-
bracing Lathe Work, Vise Work, Drills and Drilling,
Caps and Dies, Hardening and Tempering. the Making
and Use of 'Tools, etc., etc. By Joshua Rose. Illus-
trated by 130 engravings. 5th edition. 12mo, _ $2.50
Edwards.—-A Catechism of the Marine Steam
Engine, for the use of Engineers, Firemen, and Me-
chanics. A Practical Work for Practical Men. By
Emory Edwards, Mechanical Engineer. Illustrated by
60 engravings, including examples of the most modern
Engines. 374 pages. 1Zmo, . . . $2.00
Davies.—A Treatise on Metalliferous Minerals
and Mining. ByD.C. Davies. Illustrated by numer-
ous engravings. Xx., 432 pages. 12mo, . .
Ware.—The Sugar ]_}eet. Including a History of the
Beet Sugar Industry in Europe, Varieties of the Sugar
Beet, Examination, Soils, Tillage, etc., etc. By Lewis
S. Ware, C.E,, M.E. [(llustrated by 90 engs. 8vo, $4.00
The above or any of our Practical and Scientific Books
sent by mail, free of postage, to any part of the world,
at the publication prices. Our catalogues,covering all
Eractlcal subjects, sent free to any one who will furnish
is address.
HENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Importers,
810 WALNUT STREET, PHILADELPHIA, .

dl
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Engines.

Complete sets of

Mo
A\
CASTINGS

i -
for making small

Model steam Engines 1 1-2 in. bore, 3in. stroke, price, $4;
ditto 2 in. bore, 4in. stroke, price, $10, same style as cut.
Gear Wheels and Parts of Models. All kinds of Small
Tools and Materials. Catalozue Free. GOODNOW &
WIGHTMAN, 176 Washington Street, Boston, Mass.

WANTED.—A FIRST-CLASS ROLLING
Mill Engineer, to take charge of Rolling Mill Engines,
Steam Hammers, Boilers, and Machine Shop. Only a
thoroughly practical, energetic, and steady man, with
satisfactory references, need ap&lry. Work steady and
salary good. CANTON STEEL RKS, Canton, Ohio.

o

THE HOLLY. Q/‘HEA FIN G —_—
T TING\G= ron
SYSTEM OF STE SrEAMCOMB! v
FORCITIES AND V|LLAGSEESE.'.’:’Ll‘;t?:mEb fowli oKOR TN

LAST NUMBER.

NOTICE TO ARCHITECTS.

DESIGNS TO BE ADDRESSED TO THE CHAIR-

man of the Building Committee of the New Orleans
ILDING, suitable to the pur-
ore

Cotton Exchange, fora
poses of said association, will be received on or b
noon of FRIDAY, October 1 1880.

Plans of the grounds and other necessary details may
be had on application at the office of the Superintendent
of the Exchange, or by addressing him to care of lock
box N, New Orleans post office.

Each-design to be accompanied by a clear and con-
densed written description of drawingsand the proposed
material of eonstruction, under seal, and a sealed letter,
giving address of the author, the name of the party
offering the design not to appear on the drawings or to
beattached to the description.

Perspectives will not be received, and all drawings
must be in line at a scale of one-sixteenth of an inch for
the ground plan and one-eighth for the elevation.

A sum of $500 will be paid for the plan adopted, the
committee reserving the right to reject any and all
drawings. The design accepted to be the property of
the New Orleans Cotton Exchange.

HREIBER,

A. SC
Acting Chairman of Committee on Building.
H. G. HESTER, Secretary.

“RELIABLE”

\', Engines a complete success.
/ Prices still 40 per cent. below
those of other makers. Un-
equaled for efficiency, simplici-
ty, and durability. Prices from
$250 for 10 H. P., to $400 for 30

¥ S

SS = H.P. All complete, with Gov-
. ernor, Pump, and Heater.
Address, for circular, ~
HEALD, SISCO & CO.

Bal(lwinsville, N. Y.

THE VITRIFIED EMERY WIEEL.

The only one made on scientific principles. Itrunsdry
in water or oil. Can be made hard enough for the hard-
est work, and soft enough for the most delicate tools.
It heats_fess than any other wheel. It will cut iron, steel,
brass, silver, COD}JeI‘. marble, granite, and wood; also,
rubber, paper, and iron rolls. = Address

VITRIFIED WHEEL CO.,
84 Elm St., Westfield, Mass.

T E L E P-H o N ‘Works 1 mile.

Price $§4. Pat’d.

Circulars free. HOLCOMB & Co., Mallet Creek, Ohio.

THYSELF.

HE untold miseries that result

z from indiscretion in early life

\ may be alleviated and cured.

Nl Those who doubt this assertion

should purchase the new medical

work published by the PEABODY

MEDICAL INSTITUTE, Boston

entited THE SCIENCE OF

3 SELF-PRESER-

7 Exhausted vitality,

; v nervous and physical debility, or

i) vitality impaired by the errors of

youth, or too close application to business, may be re-
stored and manhood regained.

Two hundredth edition, revised and enlarged, just
published. Tt is a standard medical work, the best in
the English language. written by a physician of great
experience, to whom was _awarded a gold and . jeweled
medal by the National Medical Association. It con-
tains beautiful and very expensive engravings. Three
hundred pages, more than 50 valuable prescriptions for
all forms of prevailing disease, the result of many years
of extensive and sucecessful practice, either one of

which is worth ten times the price of the book. Bound ;

in French cloth ; price only $1, sent by mail, postpaid.
The London Lancet says: ‘ No.person should be

withont this valuable book. The author is a noble

benefactor.”

An illustrated sample sent to all on receipt of 6 cents

for osta%le.
The author refers, by permission, to Hon. P. A. BIS-
he National Medical Association.

SELL, M.D.. prest. of HEAL
THYSELF.

Address Dr. W. H. PARKER, No. 4
Bulfinch Street, Boston, Mass. The
author may be consulted on all dis-

easesrequiring skill and experience.

THE BLAKE “LION AND EAGLE " CRUSHER,

A patented improvement of the former 'New Pattern’ Blake machine. [

v Has much greater efficiency than the old. It requires only about half the §

power to drive, and is transported at much less expense (the size most used

weighing several thousand pounds less than the unimproved machine).
It retﬂzires less than half the time in ciling and other manipulation, and

less than half the expense for repairs. Address !

E. S. BLAKE & CO., Pittsburgh, Pa,,
sole Proprietors and Manufacturers.

LARGEST ESTABLISHMENT OF THE KIND IN THE WORLD.

M0SS ENGRAVING CO,

14

J. E. RAMSEY, Secretary.
H. A JACKSON, asg’t Secy-

J. C. MOSS, Pres’t and Supt.
R. B. MOSS, Ass’t Supt.
M. A. MOSH, Treas.

Incorporated April 2, 1880.
Moss’s New Process.

535 PEARL ST, near Broadway, NEW YORK.

Important to Manufacturers and Publishers :

Engraved Plates for Newspaper, Book, and Catalogue Illustration executed in Type Metal in a superior manner
by a new and improved Photo-Chemicai method, from all kinds of Prints, Pen Drawings, Photographs, Tintypes.
Original Designs, Pencil Sketches, and when available from the object itself. Much cheaper than wood cuts. These
plates are mounted type high ready for use on any ordinary press, and are guaranteed to be fully equal to the best
wood cuts. Electrotypes can be made from them in the usual manner. We also have a fully equipped steam elece
trotyping department. Engravings of Portraits, Landscapes, Buildings, Machinery, and miscellaneous engraving
of all kinds executed in the highest style of the art at réasonable prices.

Mr.J.C. MOSS in withdrawing from the Photo-Engraving Co., 67 Park Place, bas retained
for himself all improvements made and used by him in Photo-Engraving since May, 1872.

Send 3 cent stamp for 24-page illustrated circular. Send copy for estimate. Ple.se mention this paper.

«* WALLACE DIAMOND CARBONS«*ELECTRIC LIGHTS

MAN'F'D.FOR THE ELECGTRICAL SUPPLY CO.,109 LIBERTY STREET,NEW YORK.

I14 STOP ORCANS, ERICSSON'S NEW MOTOR.
SUB BASS 2 0 Courlega d ERICSSON’S

S Now Caor Prnping Bnging

Pianos, $125 and upwards, sent on_trial. Catalogue
free. Address DANIEL F. BEATTY, Washington, N. J.
DWELLINGS AND COUNTRY SEATS.
Simplest, cheapest, and most economical pumping engine

JOHFN R.WHITLEY & CO.
for domestic purposes. i

European Representatives of American Houses. with
Any servant gu‘l can operate.
Absolutely safe. Send for circulars an

First-class Agentsin the principal industrial and agricul-
price lists.

B'S DELAMATER IRON WORKS

Paris. 8 Piace Vendome. Terms on application.
BALTIMORE C. H. DELAMATER & CO., Proprietors,

J. R. W. & Co. purchase Paris goods on commission at
shippers’ discounts.
RE )
FIRE-PLACE HEATERS | No. 10 Cortlandt Street, New York, N. Y.
MATCHING MACHHEE.

j Towarm upper and lower rooms.
The handsomest, most economical

Coal Stoves in the world. a
« Cu B & SON 8
Foundry Office and Salesrooms, E: w
39 and 41 Light Street, 2 g i
Baltimore, Md. —_=
MARBLEIZER, SLATE MANTELS. R}
0 Send, for Circulars. g 3R
503
. . B Nl
Wood-Working Machinery, 285
Such as Woodworth Planing, Tonguing, and Grooving N _’ &
Machines, Daniel’s Planers, Richardson’s Patent Im- zQ
roved Tenon Machines, ’l\dortising. Moulding, and = _0
e-Saw Machines. Eastman’s Pat. Miter Machines, and | gpecial Machines for Car Work, and the latest improved

‘Wood Working Machinery of ail kinds.

WANTED, AGENTS.

We want agents to sell the world renowned Wilson Os=
cillating Shuttle Sewing Machines in unoccupied |
territory, to whom we are prepared to offer extraordinary |
inducements whereby from oneto six thousand dollars
a year can be made. There never was a better time to
engage in the sale of sewing machines,as all the machines
made in the past twenty years are wearing out, and must
be replaced. For terms and further particulars, address
WILSON SEWING MACHINE CO., CHICAGO, ILL.

ROOFING.

For steep or flatroofs. Applied by ordinary workmen
at one-third the cost of tin.” Circulars and samples free.

T. NEW, 32 John Street, New York.

Wood-Working Machinery generally. Manufactured by
WITHERBY BUGG & RLCHARDSON

26 Salisbur,

(Shop formerly occupied by

A E N Ts WA N T E D the best Family Knit=

ting Machine ever invented. Will knit a %ir of
stockings, with HEEL and TOE comglete, in 20 min-
utes. It will also knit a great variety of faney work, for
which there is always a ready market. Send for circular
and terms to the Twombly Knitting Machine Co.,
409 Washington St., Boston, Mass.

Street, Worcester, Mass.

. BALL & CO.)
EVERYWHERE to sell

Illustrated Catalogue, 150 pp. and Lecture, 10 cents.

Agents Wanted.

Leffel Water Wheels,

With recent improvements.
Prices Greatly Reduced.

8000 in successful operation.
FINE NEW PAMPHELET FOR 1879,
Sent free to those interested.

James Leffel & Co,
Springfield, O. o
110 Liberty St., N, Y. City.

Circular and beautiful set Fancy Cards, 3 cet stamp.
THEO. J. HARBACH, 809 Filbert St., Phila., Pa. .

‘W ASHINGTON, D. C., Sept 1, 1880.
Notice to Inventors and Manufacturers
of Gas Governors or Regulators..

The Commission acting under the direction of a com-
mittee of the House of Representatives are about to
resume the tests of Gas Governors.

Allinventors or manufacturers of these machines, de-
siring the same tested, must deposit their sample at the
office of the Architect of the Capitol, Washington, D. C.,

on or before the first day of October next.
By order of the Commission.

RUBBER BACK SQUARE PACKING.

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

B represents that part of the packing which, when in use, is in contact with the Piston Rod.

A the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight,and yet
creates but little friction. . .

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

JOHN H. CHEEVER, Treas. NEW YORK BELTING & PACKING CO., 37 & 38 Park Row, New York.

e

=="0ILS.

Forster’sgvgck& Ore Breaker and Combined Grusger and Pulverizer,

0
i~ e simplest machine ever devised for the purpose.
Q Parties who have used it constantly for six years testifythat it will do double the work
¥/ of any other Crusher,with one-third the Power, and one-half the expense for keeping in
repair. Thesmallersizes can be run with Horse Power. R
Address TOTTEN & CO., Pittsburgh Pa.

WORTHINGTON STEAM PUMPS

OF ALL SIZES AND FOR ALL PURPOSES.

HENRY R. WORTHINGTON,

239 BROADWAY, NEW YORK. 8 WATER ST., BOSTON. 709 MARKET ST., ST. LOUIS.

THE STEARNS MANUFACTURING CO.,

ERIE, PENNSY LVANIA, make a specialty of improved

s SAW MILL MACHINERY.

I Designed in its construction for producing lumber economically and
rapidly. Plans'and estimates for Mills of any capacity .
furnished on request. Also build

ENGINES, BOILERS, AND MACHINERY IN GENERAL,

© 1880 SCIENTIFIC AMERICAN, INC

Roots’ New IRoN BLOWER..

R

£

POSITIVE BLAST.

IRON REVOLVERS, PERFECTLY BALANCED
IS SIMPLER, AND HAS

FEWER PARTS THAN ANY OTHER BLOWER.

P. H. & F. M. ROOTS, Manuf’rs,

CONNERSVILLE, IND.

S. 5. TOWNSEND, Gen. Agt,, { § fortiand’ st.,

WM. COOKE, Sellng Agt., 6 Cortlandt Street,
JAS. BEGGS & CO., Selling Agts., 8 Dey Street,

L&FSEND FOR PRICED CATALOGUE.

SNOW'S BEST

Water Wheel
Governor,

MANUFACTURED BY

=37/ COHOES 1RON FOUNDRY
AND MACHINE CO.,

COHOES, =~ - N.Y.

Pond’s Tools,

Engine Lathes, Planers, Drills, &c.

DAVID W. POND, Worcester, Mass.
Johnson's Patent Universal Lathe Chuck.

NEW
YORK.

Lambertville Iron Works, Lambertville, N. 1.

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnished to larie consumers of Croton and Ridgewood
Water. WM. D.ANDREWS & BRO., 235Broadway, N.Y.,
who control the patentforGreen’sAmerican Driven Well.

CAVEA'TS, COPYRIGH'IS, LABEL
REGISTRATION, EIC,

Messrs. Munn & Co., in connection with the publica-
tior of the SCIENTIFIC AMERICAN, continue to examine
Improvements, and tc: act ae Solicitors of Patents for
Inventors.

In this line of business they have bad ovER THIRTY,
YEARS' EXPERIENCE, and now have unequaled 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,
Registration of Labels, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringements
of Patents. All business intrusted to them is done
with special care and promptness, on very moderate
terms

We send, free of charge, on application, a pamphlet
containing further information about Patents, and how
to procure them; directions concerning Labels, Copy-
rights, Designs, Patents, Appeals, Reissues, Infringe-
ments, Assignments, Rejected Cases, Hints on the Sale
of Patents, etc.

Foreiyn Patents.—We also send, free of charge, a
Synopsis of Foreigii Patent Laws, showing the costand
method of securing patents in all the principal coun-
tries of the world. American inventors should bear in
mind that, as a general rule, any invention that is valu-
able tc the patentee, in this country is worth equally as
much in England and some other foreign countries.
Five patents—embracing Canadian, English, German,
French, and Belgian—will secure to an inventor the ex-
clusive monopoly tc his discovery among about ONE
HUNDRED AND FIFTY MILLIONS of the most intelligent
people in the world. The facilities of business and
steam communication are such that patents can be ob-
tained abroad by our citizens almost as easily as at
home. The expense to apply for an English patent is
$75; German, $100; French, $100; Belgian, $100; Cana-
dian, $50.

Copies of Patents.—Persons desiring any patent
issued from 1836 to November 20, 1866, can be supplied
with official copies at reasonable  cost, the price de-
pending upon the extent of drawings and length of
specifications.

Any patent issued since November 20, 1866, at which
time the Patent Office commenced printing the draw-
ings and specifications, may be had by remitting to
this office $1.

A copy of the claims of any patent issued since 1836
wil: be furnished for $1. )

‘When ordering copies, please to remit for the same
as above. and state name of patentee, title of inven-
tion, and date of patent.

A pamphlet, containing full directions for obtaining
United States patents, sent free. A handsomely bound
Reference Book, gilt edges, contains 140 pages and
many engravings and tables important fo every pat-
entee and mechanic, and is a useful handbook of refer-
ence for everybody. Price 25 cents, mailed free.

Address
MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, New York.

BRANCH OFFICE—Corner of ¥ and Tth Streets,

Washington, B. C.
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DR. SCOTT'S ELECTRIC HAIR BRUSH.

A REMARKABLE INVENTION,

before given a testimo-
nial, but am willing to en-
courage the use of an honest
remedﬁ. I amso pleas ed with
your Hair Brush that I deem it
my duty to write you recom-
mending it most cordially. My
hair, about a year since, com-
menced ' falling "out, and I was rapidl
becoming bald; but since using the
Brush a thick growth of hair has made its
appearance, %uite equal to that which I had
previous to its falling out. I have tried other
remedies, but with nosuccess. After this remark-
able result I purchased one for my wife, who has
been a great sufferer from headache,and shefindsit a
prompt and infallible remedy. i

“ My Aunt writes me they are the greatest blessin
hair is growing rapidly, the bald place being quig

“Yours truly,

% Over 1,300,000 in use, an honest remedy, worthy of all praise.”—British Medical Index.

A. Bridgman, D.D.*”

9 Goodwin St., Bradford, England, Dec. 19th, 1878.

to her, as in all cages they relieve h

e covered. I

known, for the benefit of others. as I am convinced it is the best Hair Renev&er Jyet, put
. JE

Which has won its way to Royal favor 1n En,

is aremedy lasting for many years.

combination of substances

.
%

U

er at once. My
think you ought to makeﬁthese things
before the public,
CWETT.”

do

Round Lake Camp-Meeting Ground_st, Sa{atoga. Co., N. Y., June 8t

*Your Brush is certainly a remarkable cure. I am highly pleased with it.
may be sure I shall recommend it heartily among my friends.

money, and will last me for years.

h, 1830.
ts effect is most Wonderful, and yo

Rev. J. D. ROGERS, Superintendent.”’

[FROM ALLEN PEARCE & CO., WHOLESALE DRUGGISTS.]
“ 'ﬁ]}’B effect was really astounding, removing the pain after a few minutes. As far as rea: value, they are worth a
each.

Bristol, England, Feb.

Over 71,000 similar Testimonials can be seen at our ofice.

Remember that tais
is NOT a ‘“‘metallic”
wire brush, but made
of PURE BRISTLES.

Mention this
Paper.

as a guarantee of our good fai

A Beautiful Brush, Lasting for Years.
} We will send it, postpaid, on receipt of $3.00, °

Or request your nearest Druggist or Fancy Store to obtain it for you, FROM US.

MONEY RETURNED IF NOT AS REPRESENTED.

As soon as you receive the Brush, if not well satisfled with your bargain, write us, and we will return the money. What canbe fairer?
This paper wjll not kn own_lﬁjly publish any humbug, and we have placed a Brush in the hands of Mayor Cooper and Postmaster James of New York,

It is also a splendid Hair Brush, well worth the

., 1879,
Guinea

r by Express C.0.D,
at your expense.

gland, been cordially indorsed by the Prince and Prin-

cess of Wales, and written upon by the Rt. Hon. W. E. Gladstone, is now brought tothe notice
of the American public. It cures by natural means, will aiways do good, never harm, and

It should be used daily in place of the ordinary Hair

Brush. The Brush Handle is made of a new odorless composition resembling ebony; a

PRODUCING A PERMANENT ELECTRIC VYOLTAIC

CURRENT WHICH ACTS IMMEDIATELY UPON THE HAIR GLANDS AND
FOLLITLES, This power can always be tested by a silver compass which
accompanies each Brush.

IT IS WARRANTED TO
CURE NERVOUS HEADACHE IN 6 MINUTES!!

CURE BILIOUS HEADACHE IN 6 MINUTES!{
POSITIVELY REMOVE SCURF & DANDRUFF !!
PREVENT FALLING HAIR AND BALDNESS!!
CURE ALL DISEASES OF THE SCALP:!

PROMPTLY ARRESTS PREMATURE GRAYNESS!!

MAKES THE HATR GROW LONG AND GLOSSY!!
IMMEDIATELY SOOTHES THE WEARY BRAIN |!

l

MONEY RETURNED IF NOT A8 REPRESENTED!!

IT NEVER FATLS to PRODUCE
A KAPID GROWTH of HATR

ON BALD HEADS, WHBRE THE

GLANDS and FOLLICLES ARE NOT
TOTALLY DESTROYED.

Proprietors : The Pail Mall Electric Association
! of Landon. New York Branch:8424Broadway*

London, Jan, 4th, 1879.
o ** The Hon, Mrs, Locke deems it aplea-
% f sure and duty to state that they have
: () y never failed in her case,and many
\ ‘90 other cures have come under

her observation. She also
O finde them most bene-

ficial for the hair,

e). it being greatly
: b improved by
00) theiruse.”
A

u

%

=" Remittances should be made payable to GEO. A. SCOTT, 842A Broadway, New York. Agents wanted in every town.

They can be made by Check, Draft, Past Office Order, or Currency in a registered or non-registered letter. It costsonly 10cents to register a letter.

Mill Stones and Corn Mills.

‘We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Wheels, Pulleys, and
Gearing specially adapted to Flour Mills. Send for

catalogue.
J. T."NOYE & SONS, Buffalo, N, Y.
TIEE IEW

PULSOMETER

Is more economical in points
of original cost, expense for
repairs and running expen
ses, than any other Steam
Pump in the World. /
Bimple and compact, withnomachin-
ery whatever to oil, or get out of order,
it stands at the head of all means
of elevating water or other
liquids by steam. It needs
no skilled labor to look after it.
Send for book giving full
description, reduced prices
and many letters of com-
mendation from leading
manufacturers and others |
throughout the country who are
using them

PurLsoMETER STEAM PUmP Co.,

Sole Owners of Hall’s Patents in the U. 8,, oIl

181,515 to 181,548, both inclusive, and the i
NEW PULSOMETER, el
Office, No. 83 John 8t., & I>

P.0.Box No.1533, New York City.

BOILER COVERINGS.

Plastic Cement and Hair Felt, with or without the

Patent ‘“AIR SPACE"’’? Method
ASNBESTOS MATERIALS,

Made from Pure Italian Asbestos.in fiber, mill board, and
round pack n%. THE CHALMNERS-SPENCE CO.,
40 John Street, and Foot of E. 9th Street, New York.

SHEPARD’S CELEBRATED
30 Serew Cotting Foot Lathe.

Foot and Power Lathes, Drill Presses,
Scrolls, Circular and Band Saws, Saw
Attachments, Chucks, Mandrels, Twist
Drills, Dogs, Calipers. etc. Send for
catalogue of outfits for amateurs or
artisans.
H, L. SHEPARD & CO.,
331, 333, 335. & 337 West Front Street,
Cincinnati, Ohio.

HARTFORD |
STEAM BOILER

Inspection & Insurance

COMPANY.

W.B.FRANKLIN,V. Pres't. J. M, ALLEN, Pres't,
1. B. PIERCE, Sec'y.

CANDLE POWER, 2,000.

ELECTRIC LIGHT.

DYNAMO-ELECTRIC MACHINE, No. 1.

HORSE POWER, 1 1-2.

PRICE $200, WITH COUNTERSHAFT. LAMP, $50.

Metallic Shingles

Make the most DURABLE and ORNAMENTAL ROOF
in the world. Send for descriptive circular and new
prices to
IRON CLAD MANUFACTURING CO.,
22 CLIFF STREET, NEW YORK.

BUY NO BOOTS OR SHOES X
Unless the soles are protected from wear by Goodrich’s
Bessemer Steel Rivets. Guaranteed to outwear amy other
sole. All dealers sell these boots. Taps by mail for 50
cents in st.am(gs. Send fager pattern of size wanted.
H. C. GOODRICH, 19 Church St., Worcester, Mass.

ok fer ) PUMPING FISTONDD El
i ’ E"mﬁsmn,onussrmum ’ﬂg"fr%%ﬁrsr
B ES WATSN ANPHINE S rrCENT 106, =T

THE UNDERSIGNED COMMISSION
House, in London, England, having a large trade in
Great ﬁrita.in, the éontlnent.mdia, ‘hina, and A ustra-
lia, desire the exclusive agency for all kinds of American
novelties, inventions, or goods suitable for the above
markets. All orders paid in cagh. Address

Messrs, A. & E, COHEN, .
4'7 Basinghall St., E. C., London, England.

Pictet Artificial Ice Co., Limited,

P.0O. Box 3083. 142 Greenwich St., New York.
Guaranteed to be the most efficient and economical of atl
existing Ice and Cold Air Machines.

Particulars mailed Free.
MACKINNON PEN CO.,

THE MACKINNON PEN OR FLUID PENCIL.

200 Broadway,near Fulton bt.,N.Y. |*

WM. A. HARRIS,

PROVIDENCE, R. I. (PARK STREET),
Six minutes walk West from station.
Original an y builder_ of the

. d Only
HARRIN-CORLINS ENGINE
With Harris’ Patented -Improvements,
from 10 to 1,000 H. P.

Live Foxes Wanted.

Address, stating price, F. M. WHEELER, Montclair,N.J.

. ICROS’COPES and every description of Op-
tical Instruments, the best and the cheapest.
Send for Illustrated Priced Catalogues.

R. & J. BECK,
Manufacturing Opticians, Philadelphia, Pa.

NON-CONDUCTOR COVERINGS,
FOR STEAM BOILERS AND PIPES,

THE RAYMOND WF’G CO.,
642 West 52d St., 108 Liberty St.,, New York.

FOOT
STITLES & PARKER

COLUMBIA BICYCLE.

A practical road machine. Indorsed
by ghe medical profession as the most
healthful of outdoor sports. Send 3
cent stamp for 24 1;l)age catalogue, with

PRESSES,
PRESS CO., Middletown, Conn.

l— e price list and full information, or 10
,///Iﬁ"\\%“,  "ents for catalogue and copy of The
// \\ A\ Bicycling World..
YY)  THE POPE MFG CO., e
oo 89 Summer Street, Boston, Mass.

EMERY WHEELS and GRINDINGC MACHINES.|

THE TANITE CO,,
Stroudsburg, Monroe County, Pa.

Orders may be directed tous at any of the following addresses,at each of

which we carry a stock:

born Viaduct, E. C.

St.
Sydney, N. 8. W,, 11

New York, 14 Dey Street.
Philadelphia, 11 North Sixth Street.
Chicago, 152 and 154 Lake St.

| London, Eng., 9 St. Andrews St., Hol- St. Louis, 209 North Third St.

St. Louis, 811t0819 North Second St.

Liverpool, Eng., 42 The Temple,Dale Cincinnati. 212 West Second St.

Indianapolis, Corner Maryland and
Delaware Sts.

Louisville, 427 West Main St.

New Orleans, 26 Union St.

San Francisco, 2and 4 California St.

Pitt St. '

© 1880 SCIENTIFIC AMERICAN, INC

Ddlvertisements,

Inside Page, each insertion=««'75 cents a line.
Back Page, each insertion «««%1.00 a line.
. (About eight wordstoa line.)

Engravings may head advertisements at the same rate
perline, by measurement, as the letter press. Adver-
tisements must be received at publication office cs early
as Thursday morning to appear in next issue.

=~ The publishers of this paper guarantee to adver-
tisers a circulation of not less than 50,000 copies every
weekly issue.

; =

Our new Stylographic Pen (just patented), having the
duplex interchangeable point section, is the very latest
improvement. THE STYLOGRA PHIC PEN CO., Room
13, 169 Broadway, New York. Send for circular.

 THE

New York Ice Machine Gompany,

21 Courtland St., New York, Rooms 54, 55.

LOW PRESSURE BINARY ABSORPTION SYSTEM.

Machines Making

ICE AND COLD AIR,

Low Pressure when running. No pressure at rest. Ma-
chines guaranteed by C. H. Delamater & Co.
For showing heat of

Pyromet‘erso Ovens, Hot Blast Pipes,
Boiler Flues. Superheated Steam, Oil Stills, etc.
HENRY W. BULKLEY, Sole Manufacturer,
149 Broadway, N. Y.

iNEW YORK BELTING AND PACKING |
Vulcanized Rubber Fabrics,

FOR ALL
MECHANICAL PURPOSES,
Thelargest and oldest establishment in the world.

37 & 38 PARK ROW, NEW YORK.

THE

ANVIHO)D

OGARDUS' PATENT UNIVERSAL ECCEN-

TRIC MILLS—For grinding Bones, Ores, Sand, O1d
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, (‘_‘orn,
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots,
Spices, Coffee, Cocoanut, ¥laxseed, Asbestos, Mica,
etc.,, and whatever cannot be ground by other mills,
Also for Paints, Printers’ Inks, Paste Blacking, ete.
JOHN W. THOMSON, successor to JAMES BO(’;AR-

DUS, corner of White and Elm Sts., New York.

srownSpaT.SP| | T

PULLEYS

Largest assortment. A. & F,
59, & 61 Lewis St., New York,

The Ashestos Packing Co.,

Miners and Mannfacturers of Asbestos,
BOSTON, MASS,,
OFFER FOR SALE:
PATENTED ASBESTOS ROPE PACKING,
13 13 LOOSE %
JOURNAL
WICK
MILL BOARD,
SHEATHING PAPER,
FLOORING FELT.
CLOTH.

G CO. =
. ¥

UF
The New Z

Economizer,

““
13

the only Agri-
cultural En-
% gine with Re-
=%/ turn Flue
Boiler in use.
§} Send for cir-
cular to
PORTER MFG. :
Co., Limited, !_| 1

%l
Syracuse,N.Y

Pefféctly S,muu'lh "Tlmruug;hly" Seasoned
- CUT THIN LUMBER!!

Manufactured by our Patent Board Cutting Machines
and Seasoning Presses.

Pronounced the only Perfect Cut Lumber !!

MAHOCANY,

Rosewood, Satinwood, Walnut, Ash, Red Cedar, Cherry,
Oak, Poplar, Maple, Holly, French Walnut, etc., etc,, in
Logs, Planks, Boards, and Veneers.

Send for catalogue and price lists.

o
1 30E 432IMON033 3N

rk.

GEO, W. READ & CO,,
186 to 0 Lewi s St., foot 5th and 6th Sts., New York.

THE BAKER BLOWER,
g Centennial Judges Report.
W ¢ Good Design and Material. Very
efficient in action. With the specialad-
vantages that they can be connected
for motion directly with engine with-
out the use of gearing or belting.”
SEND FOR CATALOGUE.
WILBRAHAM BROS.
No. 2318 Frankford Avenue,
PHIL

and Electrical Supplies.
Send for Catalogue.

TELEGCRAPH

C. E. JONES & BRO., CINCINNATI, O.

WJOH

S’
%sgesmls‘

LIQUID PAINTS, ROOFING, BOILER COVERINGS,
Steam Packing, Sheathings. Fireproof Coalings, Cements,

SEND FOR SAMPLES, ILLUSTRATED PAMPHLET, AND PRICE LIST.

H. W. JOHNS M’F°G CO., 87 MAIDEN LANE, N. Y.

‘7iiE ¢ Scientific American® is prinied with CHAS,
ENEU JOHNSON & CO.’S INK. Tenth and Lom-
bard Sts., Philadelphia, and 50 Gold St. New York.






