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States within whose territorial limits they may be established?
10. Results of the co-operation and aid given by the National
Board of Health to State and municipal boards under the
provisions of the act approved June 2, 1879. What sugges-
tions may be made to render this system more efficient?
During the sessions of the association the National Board
of Health will be officially convened. On the 22d the Sani-
tary Council of the Mississippi Valley will convene, and on
the 19th a conference of railway and steamboat managers
will consider questions relative to rules and regulations cal-
culated to arrest the spread of infectious diseases through
the movement of passengers and freight. On the 17th the
Medical Society of Tennessee will meet in special session,
and will act as committee of reception. The State Board of
Health, the Nashville Board of Health, and the Citizens’
Auxiliary Sanitary Association will also contribute to the
membership of the committee.
— A ——
THE USE OF STEEL FOR BRIDGES,
The adaptability of steel as a material for bridges bas be-
come a prominent topic of discussion among engineers and
bridge builders. Inview of the frequency with which pieces

of steel of a guaranteed high tensile strength and superior -

quality have unexpectedly broken, and thisin positions that
iron has filled much better, has naturally made many engi-
neers skeptical upon the propriety of using it in bridge con-
struction. On the other hand, there are some who are
sanguine enough to believe that all thatis now necessary, in
reference to the introduction of this material, is merely to
proceed to use it. The problem, however, is not a simple
one; and there are several difficulties to be surmounted, one

“the power in the current could be used outside.

of the greatest being the want of uniformity of production,
the homogeneity of the material. It seems to be understood '
that high carbon steel, made at the same works from the
same materials, differs materially, day by day, in its strength
and elasticity, and as a sample out of every bar cannot well
be tested, there can be no certainty of just what strength the
bridge will possess when the variousbars are placed side by
side. i
Some of the facts that would seem to govern the suc-
cessful introduction of steel for bridge construction have
recently been given in a paper read by Mr. Theodore
Cooper before the American Society of Civil Engineers.
Mr. Cooper insists on the fact that the engineer who pro-,
poses to use steel should not attempt to specify to the manu-
facturer either its-chemical constituents or its manipulation,
butshould chiefly concern himself with the physical charac-
teristics that the material should possess to best perform its
desired work. The most important of these are the tensile
strength and elasticity, and which largely represent its suit-
ableness for engineering purposes. The fact is well known
that great ductility is accompanied by a low tensile resist-
ance, and vice verse. The author points out the importance
of requiring a ductile metal regardless of what its tensile
strength may be, this ductility to be that of the actual
rolled malerial, and not that of the ingot metal, or samples
of the latter worked in a different manner from the mate-
rial to be used. The amount of tensile stréngth that can be
obtained in connection with aspecified percentage of elonga-
tion is dependent upon two factors. The first of these, the
chemical composition, is only of importance to the user of:
the material, as it may impart new physical attributes; but
even with a knowledge of its accurate composition he is
still compelled to depend upon his physical tests to be as-
sured of its quality. The second factor, or amount of work
put upon the metal, will be governed by the capacity of the
plant by which it is to be worked. Therefore, so large a
tensile strength cannot be expected in the heavy sections as
in the smaller ones. Competition will soon develop the
capabilities of our manufacturers of steel, when a sufficient
demand has been created for a steel with definite character-
istics suitable for bridge purposes. The following require-
ments for bridge steel should, in the author’s opinion, be the :
mazimum as to tensile strength, and minémum as to elonga- :
tion demanded, until increased experience proves the safety
of changing them: For plates, angles, channels, and other
shapes, an ultimate strength between 65,000 and 70,000 per
square inch; elongation not less than 20 percent in 8inches;
limit of elasticity above 85,000 pounds per square inch.
For small bars and rods, an ultimate resistance between
75,000 and 80,000 ; elongation not less than 20 per cent
in 8 inches; limit of elasticity above 40,000 pounds per
square inch. For large flat bars, an ultimate resistance be-
tween 70,000 and 80,000; elongation not less than 15 per
cent in 8 inches; limit of elasticity above 88,000 pounds per
square inch. In addition, the steel must be satisfactory as
to its hardening tendency, bending tests, etc., with such
other practical conditions as may insure a certain and reli-
able material for the required purpose. He would not
deem it advisable to increase the customary working strains
used for iron bridges more than 50 per cent. Astothekind
of steel, as regards make, that will prove most suitable for
bridges, the question must be decided by the relative cost of
such material as will fill the requirement; and the latter can
undoubtedly be filled by either the crucible, Bessemer, and
open hearth processes. The additional cost of smelting
would apparently rule out crucible steel, leaving the com-
petition between the two latter processes. Mr. Cooper’s
paper does not definitely indicate what economy and what
advantages may be expected to result in bridge construction
from the substitetion of steel for iron; but it is, perhaps,
impossible to reach any very positive conclusions at present
inregard to these matters, owing to the absence of informa-
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tion as to the adaptability and homogeneity of the material.

The attitude of engineers on the subject of steel for bridges
appears to be one of expectancy, and they seem inclined to
put the burden of the proof on the manufacturers, and to

irequire them to furnish evidence of its adaptability and

economy before they will consent to use it.
—————— e il A il —
EDISON’S ELECTRIC GENERATOR.

To the Editor of the Scientific American :

A communication in No. 20, page 305, of this volume of
your paper, headed ‘‘Edison’s Electrical Generator,” re-
quires a few words of explanation.

Special pains are there taken to imply that the writer of
an article on this machine in No. 18 either had been deceived
or was trying to deceive others by statements which were
made regarding the machine. The writer of the account
simply stated that the machine was 2o constructed that when
used at its normal capacity the external resistance should be
nine times as great as the internal, so that ninety per cent of
No fuller
statement was made, since Mr. Edison preferred to wait un-
til he had made some improvements that his experiments had
shown were necessary. Yet all that was claimed in the arti-
cle was perfectly true, and has been carefully verified.

The statement that one man could maintain the arc of a
Jablochkoff candle was made after trial. It was found by
careful tests with a Prony dynamometer that a man could
exert for a short time about one-half a horse power, and that
for the same time he could maintain an arc equal to that
from a Jablochkoff candle. This test was made for the pur-
pose of showing beyond all question that the power requisite

'for a good light need not be very great.

In illustrating the action of electricity in thew circuit, Dr.
Seeley wisely remarks and kindly explains how that ¢ beasts
of burden and other rational creatures redouble their efforts
when their burdens are increased, while electricity behaves
very differently, as there are no moral suasions or reserved
forces behind it.” Yet the learned doctor of philosophy, in
saying this, reminds one of the bright scholar he mentions,
“whose vision, though very clear, is not so wide, who is
quick to spy out a thing, yet does not observe its environ-
ments.” It seems never to have occurred to the doctor that
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shall give with less than one-tenth of a horse power on the
magnets an electromotive force of 100 volts.
Francis R. UpTon.

Laboratory of T. A. Edison,

Menlo Park, N. J., Nov. 11, 1879.

— - ———

‘HOW FAR CAN WE HEAR WITH THE TELEPHONE?
! Thisis a question frequently asked, but we believe has
‘not yet been definitely settled. The longest distance that
i we have seen mentioned is given in the item below, namely,
two thousand miles. But perhaps Mr. Edison has had more
extended experiences. If so we should be glad if he would
let our readers know.

An exchange states that Mr. Robert A. Packer, superin-
tendent of the Pennsylvania Railroad, is at present hunting
with a party of gentlemen in Nebraska. A few days ago he
for two hours conversed pleasantly with his wife and friends
at Sayre, Pa., his brother at Mauch Chunk, Pa., and friends
along the line. The medium was the railroad and Western
Union Telegraph wires and Edison’s telephone. At the
office in Bethlehem, Pa., connection was made with the
Easton and Amboy wire, and at Perth Amboy witha West-
ern Union wire, and thence to Chicago and North Bend,
Nebraska, where the party are. The distance was about
two thousand miles, and every whisper was audible.

i
il —
Professor Proctor’s Lectures.
In the first two of his series of lectures on astronomy, at
. Chickering Hall, Prof. R. A. Proctor has amply sustained
the favorable impression made both by his previous lectures
here and by his numerous writings. His manner is pleas-
ing, and he has a happy faculty for incorporating in his lec-
tures the latest and most interesting of astronomical observa-
tions, deductions, and theories. In his first lecture, Nov. 10,
he dwelt upon the beauty and glory of the heavens, the sub-
Jject as announced being the poetry of astronomy. Thesecond
lecture—Nov. 13, on the immensity of space—gave oppor-
tunity for a very interesting and instructive review of the
dimensjons and characteristics of the solar system, the tran-
sit of Venus, and the evidence it afforded as to the distance
of the sun, and the dimensions of the members of the solar

lit is in the power of the maker of the machine to exert systetn, cometic theories, the milky way, star distances, and

this ‘‘moral suasion” on the wire covering the armature, so other aspects of astronomical observation and speculation.
that it shall be more effective and redouble its exertions; The third lecture will be on the vastness of time as revealed

. be placed in the circuit and still have each unit as active as

-when greater resistance is offered for it to overcome.

Suppose, for example, a machine was made so as to run on

“short circuit having one unit of resistance within the ma-

chine from, which was given off a certain amount of energy.

i If the wire on the armature could be made four times as ef-

ficient, three units of resistance could be placed outside, and
yet each unit would give off the same energy as did the one |
in the machine in the first case. If the wire could be made
nine times as efficient nine times the resistance could |
in the first case. Mr. Edison, by using large magnets,
has done this; that is all he claimed, and all that the writer
of the article which provoked this discussion expressed. He
was perfectly aware of the fact that the friction of the ma-.
chine and local action counted more in proportion as the
resistance in the circuit wasincreased. Yet hefelt contented
so long as the tests which I made for him showed that less
was lost than in any other machine in transferring mechani-
cal into electrical energy. His machine is so made that it
would be impossible to use it with the same resistance out-
side as inside, as it would heat the wire on the armature so:
as almost to burn it, by carrying a current somuchin excess
of that for which it was intended.

The reader, whom Dr. Seeley advises so glibly to wrestle

“with Ohm’s law until he has mastered it, may when he be-:

gins take the doctor as a pupil and show him that he has
wrongly applied the simplest equation, expressing it
C=ER-. “Iamgrievedto observethatmany peoplewho
talk and write glibly aboutelectricity do not understand it,”
and no better illustration can be found than in a doctor of |
philosophy deliberately stating that current and foot pounds
are the same, or ‘that energy is directly proportional to the
current. Foot pounds are always measured by the squareof
the current, and the method of measuring isanalogous to that
employed for measuring the energy in a stream of water.
For if twice the amount of water flows from a given sized
jet against a turbine, it will be ableto do four times the work,
for each particle of water will be moving twice as fast and
thus be twice as energetic, and there will be two times as
many of them. Although Dr. Seeley has used the water
analogy he has failed to see its ‘‘environment.”

Dr. Seeley’sdistinction of outside frominside current seems
to me ridiculous, for it is exactly similar to saying that an
endless wire rope running from a building out of doors has,
an outside and an inside velocity. The current means the;
rate of flow of electricity, and must be the same forthe whole |
circuit, so that the ‘‘outside and inside currents” must
always be the same.

In conclusion, I maystatethatthe methods which are em-
ployed for testing Mr. Edison’s machines were fully described
in a paper read by me at the Saratoga meeting of the Ameri-
can Association. At that time, as now, full results were:
witbheld until Mr. Edison was fully satisfied with the per-:
formance of his machine.

To show the line of experimenting he has chosen, it may
be mentioned that he hopes soon to have a machine with
only one-eighth of an ohm in the armature, which he will use
with an external resistance twenty times as great, and which
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“through the peak-of the mountain,

" by astronomy; and the last will treat of other worlds and
other suns. The excellent stereopticon illustrations accom.
panying these lectures add materially to their value and
interest.

e A ——————— -

Crude Petroleum as a Remedy In Consumption.

Dr. M. M. Griffith, of Bradford, Pa., reports some aston-
ishing results obtained by the administration of crude petro-
leum to consumptives. He claims that out of twenty-five
cases of well marked tuberculosis so treated twenty are to
all means of diagnosis cured; the rest have been materially
benefited; and none have been under treatment more than
four months. The nausea attending the use of ordinary
crude petroleum led him to adopt the semi-solid oil that
forms on the casing and tubing of wells. This, made into
three to five grain pills by incorporating any inert vegetable
powder, was administered from three to five times a day in
one pill doses, The first effect, he says, is the disappearance
of the cough; night sweats are relieved, appetite improves,

"and weight is rapidly gained.

It is to be hoped that Dr. Griffith has not mistaken some
self-limiting phase of throat or bronchial disorder for true
consumption of the lungs; also that continued trial of the
alleged remedy will justify the high opinion he has formed
in regard to its efficacy.

The Highest Inhabited Houses In the World.

In thiscountry, a miner’s house on Mount Lincoln, Colo-
rado, is 14,157 feet high. In Peru, a railway village,
called Galera, is 15,645 feet high., Near this place is the
celebrated railway tunnel of La Cima, which is being bored
The tunnel is 3,847
feet long, and is located 600 feet_above the line of perpetual
snow,

A Proposed Offer of $10,000 Reward.

With refereﬁce to ginning and spinning in the Southern
States, a resolution was lately adopted by the State Agri-
cultural Society and Grange, of Chester, N. C,, to ask the
State Legislature for a reward of $10,000, to be paid for an
invention which will enable farmers, upon their plantations
and at paying rates, to convert their crops from the seed into
yarns,

The principal object in view is to direct the attention of
farmers and inventors to the want of such a machine, as
well as to thepracticability of perfectingit. Such machines
can be had even now, but they are too costly and large for
farm use, and this it is desired to remedy.

t—— o

TrE British Consul at Panama reports that India-rubber
has almost ceased tobe an article of export from the isthmus,
mainly in consequence of the great difficulty and ‘M
of getting at the trees'in the remote districts of #he interior.
Those nearer the coast have been destroyed by the waste-
ful system pursued by the natives in cutting down the trees

to procure the sap.
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