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kept from buckling outward by a few bolts fastening
column to girder.

1t is to be hoped that the day is coming when cast
iron will be entirely replaced by steel in buildings of a
composite character. Its great compressive strength is
more than offset by its low shearing and tensile strength
and its uncertain behavior renders it altogether unfitted
for use where the strains are more or less complicated
and where, as in the present case, the lives of many
scores of operatives are at stake.

If cast iron is to be used at all in the skeleton of a
composite building, it should be used with great care
and careful judgment. The abutting ends of posts and
coiumns should be in all cases carefully machined, and
the flanges and flange bolts should be larger than are
now frequently employed. Loads should be concentri-
cally applied to wall columns, even if it involves the
use of twin girders, one on each side of the column.
Above all, transverse bracing of some kind should al-
ways be employed for the exterior or wall columns, and
it should be attached to the columns as close as possi-
ble to the abutting joints. Where heavy superimposed
loads are to be carried the wall should not be entirely
depended upon to furnish lateral stiffness. There is
liable to be poor contact between wall and columns,
and a small clearance would be sufficient to allow a
fatal lateral mnovement of the column line.

It is sincerely to be hoped that the lessons of this
disaster, which might well have been one of the most
calamitous on record, will be noted by the building
departments of this and other cities, and that, if cast

iron eolumns continue to enter into building construe- |

tion, they will be subject to a most searching serutiny
by expert professional men.

—_———————-—

CHARGES AGAINST A PATENT FIRM,

Owing to the large number of complaints from in-
ventors received at the Patent Office relative to the
alleged unprofessional methods used by Wedderburn
& Company to obtain clients and their neglect to serve
them properly before the department, Commissioner
Butterworth has summoned the firn to appear before
him and answer numerous charges of unprofessional
conduct. A hearing is to be had before the Cominis-
sioner in a few days, and if the charges are sustained
they will be debarred from practicing before the Patent
Office.

ANOTHER TRANSATLANTIC STEAMSHIP SERVICE.

After some years of unsuccessful agitation of the
question of a subsidized express steamship line between
England and Canada, it now seems that the Canadian
fast Atlantic service is to be established on a perma-
nent basis. The contract has been signed by Messrs.
Peterson, Tate & Company, of Newcastle, who are the
parties interested. Four vessels are to be provided,
each of which must be able to maintain an average
speed of 500 nautical miles per day, or about 21 knots.
The contract calls for ships 520 feet long and of 10,000
tons register, and they are to be equal in every respect
to the best steamers in service on the Atlantic to-day.

Each vessel is to accommodate300 first-class, 200 second- !
class and 800 steerage passengers, and must possess a |

cargo accommodation of 1,500 to 2,000 tons, 500 tons of
which must be eold storage.

Two of the ships are to beready by May 31, 1899, the
other two by May of the following year. The ships
will be run fortnightly during the season of 1899 and
weekly during the season of 1900. The starting point
will befrom Liverpool, and during the summer months
the ships will run to Quebec and Montreal as long as
the navigation permits; during the winter season they
will run to Halifax, N. 8., or St. John, N. B., accord-
ing to the option of the contractors. Vessels are to
call at an Irish port, if required to do so by the gov-
ernment.

Messrs. Peterson, Tate & Company will receive a
subsidy of $773,000, one-third of which will be paid by
the British government and two-thirds by the Cana-
dian government, and the contract is to cover a term
of ten years. ’

This addition of four first-class express steamers to
those already afloat, together with the giant Oceanic
building for the White Star Line, and the truly splen-
did twin ships of the North German Lloyd Company,
which commence active service this year, will give
transatlantic passengers the choice of over a dozen
boats that are of 20 to 22 knots speed and furnished
with thelatest luxuries of ocean travel.

NATIONAL ELECTRIC LIGHT ASSOCIATION,

The twentieth convention of the National Electric
Light Association met at the International Hotel,
Niagara Falls, N. Y., on June 8, 9, and 10. There was
a very large attendance, three hundred members being
present, and nearly one thousand visitors who were in-
terested in the proceedings were also at Niagara Falls.
The meeting was called to order by President Frederic
Nicholls at 10:45 A. M., on June 8. Letters of invita-
tion were read from the various companies located in
Niagara Falls and the vicinity which invited the mem-
bers to visit the various plants. Letters of regret frowm

Lord Kelvin and others were read. President Nicholls
made an interesting address and the reports of the
committees and reading of papers followed. Each day
of the convention was tilled up with the transaction of
business, the reading of papers, and excursions to the
interesting places and plants in the vicinity. The fol-
lowing were the principal officers elected : President
Samuel Insull, of Chicago; first vice president, A. M.
Young, Waterbury, Conn.; second vice president,

George R. Stetson, New Bedford, Mass.
el b o+ ¢ e

THE AEROPLANE FLYING MACHINE,
BY A. M. HERRING.
Owing to the wide interest excited by the many
articles on the mysterious but elusive airships with
which the daily papers have been filled in the past few
months, it may be of interest to the SCIENTIFIC AMERI-
CAN'’S readers to learn that though these ** news items”
were all the creations from the brains of imaginative
persons, yet scientifie experiment has been carried on
by many able inventors in working on what may be
called the true flying machine; that is, one which is
| hundreds of times hieavier than the air upon which it
| rests, by reason of its dynamic impact, and not by the
L aid of any balloon or gas bag whatsoever. This line
of experiment has resulted in such great progress in
the last few years (and especially so in the last six
12onths) that the attainment of long, free flight for
man, which notlong ago seemed an invention for the
far distant future, is a thing now near, if not quite at
hand.

Of all the experimenters who have attacked this
problem previous to the last decade, but very few in-
| deed have seemed to have known and comprehended
the nature of the real difficulties which were to be met
with in the securing of the flying machine;i. e., the
difficulties involved in obtaining automatically a safe
equilibrium, and in securing horizontal flight. Perhaps
the greatest genius who ever worked on the flying
machine problem was M. A. Pénaud, a Frenchman,
who in 1871 produced a serew-driven flying model pro-
vided with a small rear surface which acted as a regu-
lator. This regulator controlled his model to such an
extent that its average flight, as a whole, was horizon-
tal, but its course, however, was composed of a number
of undulations. It has been pointed out, and insisted
upon by several writers, that in the elasticity of its
surfaces it contained the fundamental prineiple which
made this regulation possible—but thisis not the case ;

rigid surfaces than with those which are flexible. This
regulator does not maintain a horizontal equilibrium
except in very mild winds. Yet this model should
stand out above all others, because it was the first
dynamic aeroplane provided with an automatie regu-
lator that actually made free flights. These were up
to 131 feet in length and lasted on some occasions as
much as eleven seconds. Pénaud caleulated that it
sustained 81 pounds per horse power.* (His model
weighed a little over half an ounce and had half a
square foot of sustaining surface.)

could never be built. Besides that of Pénaud many
dynamic aeroplane models have been produced in the
past by Tatin, Moy, Stringfellow (whose 1nodel is now
preserved as a historical relic in the National Museum
in Washington), Lawrence Hargraves, of Australia, an
indefatigable worker, who produced noless than twenty
models which would actually fly, the most of them
being actuated by rubber springs, but some by steam
and a few by compressed air. One of the latter type,
which was presented th‘-ee years ago to the Field
Museum, of Chicago, is on exhibition in this country.
It isremarkable for the fact that it sustained a hori-
zontal flight for 19 seconds, during which time it
covered a distance of over 300 feet and carried in flight
a little over 75 pounds per horse power.t Its surfaces,
however, are unduly large, 64 square feet per
pound weight. (A practical machine will probably be
required to sustain from six to fifteen times this load-
ing.) Mr. Hargraves is the inventor of the cellular
kite used by the weather bureau. He is purely a scien-
tific experimenter who has given his valuable work to
the world without reserving to himself any patents.
Besides the above mentioned the writer, in 1890, pro-
duced a rubber spring driven model which attained
horizontal flight through the action of an automatic
regulating device, working on a new principle, but in
outward appearance somewhat similar to that of
Pénaud. This model sustained 157 pounds per horse
power with 6 square feet per pound weight.} Its
flights lasted from six to seven seconds, during which

*Even it we accept Pénaud’s figures and reduce the weights sustained
to what it would have been on a model loaded to 1 pound per square foot,
we shculd find that he conld have carried but 81 + ¥/15, or say 22 pounds
per horse power,

+ Scventy-five pounds per horse power on 814 square feet of surface to
the pound welght is equivalent to 298 pounda per horse power, if the model
were loaded to 1 pound per squate foot.

2 One hundred and fifty-seven pounds per horse power on 6 square feet
to the poud ‘s equivalent to 60 pounds per horse power with a loading of
- 1 pound per sguire foot.
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time it covered distances from 100 up to 135 feet. This
model, which is still in existence, was exhibited in the
spring of 1892 to an acquaintance who, some time later,
deseribed its flight in a small account in one of the
Rochester, N. Y., papers, and in the fall of 1895 it was
exhibited also to Dr. Laugley, the distinguished secre-
tary of the Smithsonian Institution, who took dimen-
sion sketelies of it and who was so much pleased with
the flights and the action of its regulator that he re-
quested the writer to fly it repeatedly, first with the
regulator in action and then without it.

In the year 1891 the writer constructed an improved
and larger model (weighing 5 1b. and exposing 15 square
feet of surface), fitted with compound steamn engines and
a condenser. This model furnished the power for its
own start—but its best flight was only about 240 feet—

"although it earried fuel and supplies for several miles.

Petroleumn was used instead of water in the boiler.

. The reason that only a short flight was obtained was

due to the boiler blowing up before enough trials were
had to properly adjust the regulator. The damage
from the heat of the burning of the boiler’s contents
ruined the small engines, which were built of tempered
tool steel. Owing to the pressure of other affairs, this
model was not rebuilt.

Pre-eminent in the field of aerodynamics stands the
secretary of the Smithsonian Institution, Dr. 8. P.
Langley, who has done more than any one else (except
possibly it be the late Otto Lilienthal, of Berlin, Ger-
many) to place the subject on a sound basis ; for his
‘ Experiments in Aerodynamies” will hereafter be
looked upon as one of the pioneer lights which directed
modern scientific effort to the subject of aerial naviga-
tion. This work, contrary to the prevalent belief of
engineers, showed that in so far as the question of
power was concerned, flight was possible. Dr. Langley
has since then directed his efforts to the produection of
a model which should demonstrate that the further
difficulties might be overcome. This model flies
from one-half to seven-eighths of a mile, uses steam,
weighs about 30 lb. complete, and employs a pair of
engines furnishing between one and one and one-half
horse power, It may be questioned, however, whether
Dr. Langley’s expressed views as to what he has accom-
plished, and his predictions of the future prospects and
uses of the flying machine, are not too sanguine; for it
is doubtful whether with the most economical heat
engines that have ever been constructed the flying
machine, carrying even one passengeralone, will ever Le

for actual experiment distinctly proves that a Pénaud | able to fly for a day--not days at a time or at a speed
model will fly farther and is more stable with perfectly - which exceeds 80 to 90 miles an hour.

That it will
never carry freightis almost certain. Itis even prob-
able that the machine of sufficient size to carry nore
than two persons is an invention for the relatively dis-
tant future. \Vith all deference to the opinions ex-
pressed by so eminent a scientist, it might be pointed
out that with the low economy in supporting effect
obtained with this model (30 Ib. per horse power) * it
is not possible to add a condenser, and a machine built
or. anything like a similar scale for carrying a man
would not be able to lift its own weight! For, if we

‘double the lineal dimensions, we would have but four

As his model exposed 15 square feet per pound weight, ' times the surface (lifting effect), while we would be
it is evident that a practical machine on this basis' hampered by eight times the original weight. It may

be argued that, by reducing the angles at which the
surfaces are presented to the air, a larger lifting effect
per horse power would be obtained. The maintenance
of a small angle in flight is, however, one of the most
formidable difficulties of the whole flying machine
problem. From the simple laws which govern the
thrust of helical screw propellers, it might be shown
that the expenditure of 1 horse power on a pair of
screw propellers 39 inches in diameter (the size given by
Langley) would produce a flying or a standing thrust
of 16'3 lb., or 543 per cent of the weight of his
aerodrome. It can further be shown that with a boiler
pressure of 150 lb. to the square inch, the pair of
engines of the size given (114 inch bore, 2 inch stroke)
would each produce 40 to 45 foot lb. (net) on the shaft
per revolution. This much spent on a 39 inch properly
made serew would produce a thrust (flying or standing)
of at least 108&% lb., and the pair of engines acting on
a pair of propellers would give a thrust 2053 1b., that is,
68¢; per cent of the weight of the aerodrome, and pos-
sibly more. The lower boiler pressure given, 110 lb.,
would give a thrust in flight for standing of 164 1b,
These thrusts are so extraordinarily large in propor-
tion to the weight carried on the aeroplanes that it
might well be questioned if the possibilities of aerial
navigation, which Prof. Langley claims to have demon-
strated, are not more imaginative than real.

It has not been possible in an article of this length
to touch upon the value of the work done by the late
Otto Lilienthal nor the exceedingly valuable results
published of the experiments of Mr. Hiram Maxim,
which, although fragmentary, are of the utmost value
to the engineer.

* The dimension sketch given by Prof. Langley in the Aeronautical Annusl
for 1897 ghows about 75 square feet of supporting surface. The whole
weight is given about 80 1b.. equivalent to 24 square feet per lb. wt. As-
suming the power at 1 horse power, it shows 80 1b. were carried at that
weight with a loading of 1 1b. on 214 square feet. This, reduced to a load.

ing of 1 1b. per equare foot, {8 equivalent to batrely 19 1b. per horse powen,
with wlich Jift ncither a condenscr nor tnan flight is poesible,
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Curious Error in a Trade Mark.

An amusing piece of ignorance is shown in the case
of a trade mark recently issued for rye whisky. The
proprietors of the trade mark have shown a greater
knowledge of art than of history. The design repre-
sents, in martial attire, the bust of the unfortunate
General Braddock. The hair is arranged artistically
with the conventional queue, the bristling stock and
the shimmering epaulets are elaborately displayed, but
the specification describes the general as depicted in
the uniform of an officer of the Continental army.
General Braddock would surely be a little startled to
learn that he had been deprived of his rank as an
officer in the British army and had been adopted willy
nilly into the American army. He would, however, be
still more puzzled to know how he could be translated
into the ranks of an army which did not exist until
twenty years after his death. We advise our friends of
the “still” to brush up their history and to turn the
poor unfortunate back into his regulation red coat.

AN IMPROVED ROCK DRILL.

The illustration represents a head for rock drill eylin-
ders in which the packing is placed at the base of the
head, or close to its connection with the cylinder,
whereby lateral pressure on the drill rod or piston rod
will have no perceptible effect on the packing, thus
preventing escape of the motive agent and prolonging
the usefulness of the drill head. The improvement has
been patented by Warren Wood, and is being intro-
duced by the McKiernan Drill Company, of No. 120
Liberty Street, New York City. Fig. 1shows the im-
proved head connected with the cylinder, Fig. 2 being
asectional view. The head comprises a casing madein
two separable sections secured together by transverse
bolts, the casing sections having perforated lugs by
which the head may be bolted to the drill eylinder, and
within the bore of the casing is a bearing sleeve made
of two longitudinally separated sections, one edge of
each section having a projection engaging the edge of

THE McKIERNAN ROCK DRILL.

the other section. The joints between the sections of
the casing and of the bearing sleeve respectively are
out of line, to prevent any escape of the motive agent.
The inner end of the sleeve rests on the packing and at
the outer end of each sleeve section is a lateral per-
forated lug to receive tie bolts by which the sleeve may
be forced tightly against the packing. When a drill
works at an acute angle it is frequently the case that a
new stuffing box or gland will have to be oftensupplied
-—a difficulty which this invention is designed to over-
come.

Coal Production of the United States.

The compilation of the statistics of coal production
in the United States in 1896, which has just been com-
pleted by Statistician E. W. Parker, of the United
States Geological Survey, shows that the product in
1896 was 190,639,959 short tons, valued at $195,557,649,

@

against 193,117,530 short tons, valued at $197,799,043, in.

1895, a decrease of 2,477,571 short tons in amount and of
$2,241,394 in value. The decrease in product was en-
tirely in that of Pennsylvania anthracite. The output
of bituminous coal shows an increase of about one and
three-quarters million tons. The anthracite product of
Pennsylvania decreased nearly four and one-quarter
million tons. It is a notable feature, however, that
there was a decrease in the value of the bituminous
product of over $1,600,000, notwithstanding the in-
creased output, and that there was a comparative
increase in the value of anthracite, although, on ac-
count of the smaller production, it did not equal the
value in 1895. The average price obtained for anthra-
cite at the mines increased from $1.41 in 1895 to $1.51
in 1896. The average price for bituminous declined
from 86 cents to 83 cents.

Among the important bituminous coal producing
States, Pennsylvania, of course, stands first, with an
output. of nearly 50,000.000 tons. Illinois is an easy
second with nearly 20.000,000 tons, or more than 75 per
cent of the combined product of West Virginia and
Ohio, which come third and fourth respectively. The
race between Ohio and West Virginia was very close in
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1896, there being but one thousand tons difference, and
the output of each nearly 13,000,000 tons. These four
States yield about 70 per cent of the total bituminous
production.

Pennsylvania’s bituminous product was a little more
than one million tons less than in 1895. Ohio lost
480,000 tons. West Virginia increased her output about
1,500,000 tons and Illinois about 2,000,000 tons. The
other important States showing increased production
were Alabama, Arkansas, Colorado, Indian Territory,
Kentucky, Maryland, and Texas, while Indiana, Iowa,
Kansas, Missouri, Montana, New Mexico, Tennessee,
Utah, Virginia, Washington, and Wyoming showed
decreased production. West Virginia had the most im-
portant increase among the Appalachian States, Illinois
in the Middle West, and Colorado was the only State
in the Rocky Mountain region whose production in-
creased.

The production by States is shown in the following
table :

COAL PRODUCT OF UNITED STATES IN 1896 BY STATES.

Total
States. Production, Total Value.
Short Tons.
AlabAmA. coveeer it siriees b 5,745,617 $5,171,055
ATKADBAB....... «. covevee oo seevans 669,374 43,577
California and Alagka. ......oove o.... 93,776 220,523
Colorado.... ....cv vi iiiiiiiiiinaan 3,139,078 3,630,632
Georgia and North Carolina., . . 246.359 179,770
TIHNOI8. ... veevuvenns .o oo I . 19,786,628 15,809,736
Indianga......co. ccevie cener viaeenan 38,905,779 3,261,737
Indian Territory.covceeecuirnversraaes 1,366,646 1,918,115
T 7 TR B o0 e 3,954,028 4,628,022
JEANBAB. 100 csisisjasn 2o dolnaassosesSoltles 2,764,801 3,175,032
KentuCky .ceeevecrnserinsccccsasens 3,183,478 2,496,806
Maryland....oeoeeein veeiieeiniaianaas 4,143,936 3,299,928
Michigan....oooeeeceviivencavesnanese 92,882 150,631
MiBBOUT. . ov v ieeeivnvnnnnreeennes. 331,542 2,518,194
D (0217 ) 1T N 1,484,445 2,176,422
622,626 930,381
78,050 84,908
. 12,875,202 10,253,461
101,721 204,564
Pennsylvania—

Bituminous............ +eveunnns . 49,101,148 35,024,918
Anthracite......ocoovvieiinirnanns 53,771,890 81,415,785
TeNNeBBee.....ccvvveesnns vosarsen oun 2,658,606 2,276.795
Y5 €1 560000000009000 0000 0o0OHEE OO0 544,015 896,251
L0 S e 000 oo 000 0ot 00 o 418,627 500,547
Virginia .... coociiiiiiiiiiiiieee. 1,254,723 848,851
Washington.........oeccciienvraenennns 1,195,504 2,396,078
West Virginia.......c..ocoevs os o siciolle 12,876,206 8,336,685
Wyoming and Nebragka.....oeuveen... 2,233,184 2,918,225
1) "N oo 80 0000 0000 0000000 0a000 190,639,959 $195,557,649

Effect on Bridges of Motive Power at High
! Speeds.

This subject, having been brought under the con-
sideration of the Association of Railway Superintend-
ents of Bridges and Buildings, was referred to a com-
mittee consisting of Messrs. George W. Andrews, J. E.
Grenier, and Walter G. Berg, which made its report at
the recent meeting of the association in Chicago. The
report is published in the Canadian Engineer for De-
cember, and doubtless will be disappointing to some
who were active in initiating the investigation, if a
mere compilation of facts and experience previously
gained by others can properly be called an investiga-
tion, says the Engineering Magazine.

In sum, the committee report that up to the present
time no positive law of the meehanical action and
resultant effecis upon bridge structures of motive
power at high speeds has been formulated, and that it
is impossible-to even approximately indicate the injuri-
ous effects of quickly moving loads on bridges.

The committee, in effect, confesses ignorance of the
quantitative values of increased strains to which
bridges are thus subjected. At the same time it ex-
presses the full belief that these effects can be meas-
ured, and that instruments can be made thrat will regis-
ter them. This assertion, however, is accompanied
with the opinion that in so broad a field no one com-
mittee can ever arrive at conclusions of great value.
These statements are made the justification for the
compilation embodied in the report as a substitute for
the original matter which, the committee seems to
think, was expected, since it solicits the indulgence of
the association for the deficiency. Classifying at-
tempted determinations of impacts into (a) purely
theoretical, (b) those directed to measurement of the
stretch of bridge members during the passage of trains,
and (c) those directed to the measurement of the deflec-
tions of bridge structures as a whole, the committee
declares that the theoretical determinations have no
interest to the association. Those in class b include
tests practically limited to European investigations on
riveted bridges, which have shown that impacts on
such structures decrease, as spans increase, ‘‘in a
rather uncertain and erratic manner,” and that ‘‘ the
impacts in the various members of the same span are a
vague function of the moving load required to cause
maximuin strain in the member considered.”

The instrument invented by Prof. S. W, Robinson
for accurately measuring center deflections is favorably
spoken of as one means of obtaining accurate informa-
tion in a general investigation of the subject. Mein-
bers of the committee made about one hundred tests of
the kind included in class b. The results are not
included in the report, as they are said not to have
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been ‘‘sufficiently positive.” The report well indicates
the present imperfect knowledge of effects of impacts
of moving loads on bridges.

A CONVENIENT DRILL CASE,
A case in which to keep drills, so that it will always
be easy to find just the drill wanted, is shown in the

i

THE WEISS DRILL CASE.

accompanying illustration. It is manufactured by
Louis T. Weiss, Nos. 291 and 293 Graham Street, Brook-
lyn, N. Y. It has 60 round-bottomed receptacles, from
No. 1 to No. 60, No. 1 holdingsixteen and No. 60 about
two hundred drills. On the raised edge opposite each
receptacle is sunk a hardened and accurately ground
bushing, forming a drill gage for that receptacle, as
shown more plainly in the small figure, the size of
each drill appearing in decimals opposite each bush-
ing, and also the size of tap for which the drill is
suited. One can see at a glance every drill in the case,
and no time need be lost in hunting for a drill or drill
gage. The case is made of cast iron, and the cover,
when thrown down, will not slam, the hinge bar being
a spring, and raising the cover at a touch of the finger.
—_— P
IMPROVED BINDING FOR BLANK BOOKS.

A binding especially adapted for record books is
shown in the accompanying illustration, the binding
permitting the convenient removal and replacing of
any of the leaves, for the making of entries by means
of a typewriter instead of with pen and ink. A patent
for the improvement has been issued to Edward M.
Wallen (Mrs. Mary B. Wallen, administratrix), Box
43, New Decatur, Ala. Fig. 1 illustrates, in the broken
away portion near the back of the cover, the applica-
tion of the improvement. Embedded in the covers,
near the point where they connect with the back, are
plates, the top ones resting upon flanges at the bottom
of tapering thimbles, and a chain passed through a
flexible tube extends from each of the thimbles to an
opening in the bottom plate, where it terminates in a
head. At the upper end of each chain is a screw ex-
tension received by a screw-threaded plug, shown in
Fig. 4, the plugs fitting the tapering thimbles, and
Fig. 3 shows a plug without a handle, to be substituted

WALLEN'S IMPROVED BOOKBINDING.

for the other variety when the record is completed and
the booi is to be filed away. To remove a leaf, the
plugs are removed, and the cover, with its thimbles,
opened buck, when rods are secrewed on the threaded
extensions of the chains, as shown in Fig. 2, the leaves
being then passed upward on thé rods until the leaf
to be removed is obtained, the rods being detached and
the plugs restored after the leaves have been returned

to their normal position in the book.
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