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AIRSHIP FOLLIES.

The story of the construction and recent collapse of
a huge so-called airship in California has an interest
and teaches a moral, which are much broader than
the mere locality in which it occurred and the group
of deluded people who were more or less concerned in
the ill-starred venture. It is a lamentable fact that
the development of a great invention seems to be in-
evitably attended by a large amount of ill-directed
effort, involving a great waste of capital, which, had it
been applied to the development of really practical
designs, would have hastened, instead of hindering,
the development of the art. Too often, the really prac-
tical inventor is wearing out both his heart and his
shoe leather in trying to secure the necessary capital,
while the visionary enthusiast is loosening the purse
strings of thousands of people who are misled by a
fluent tongue and an over-ripe imagination.

This recent airship monstrosity is a case in point.
The design betrayed, in the proportions adopted and
in the method of applying the motive power, an
extraordinary ignorance of the principles underlying
airship construction. In the first place, the ratio of
diameter to length was quite impracticable, the airship
being only 34 feet in diameter for a length of 485 feet,
a ratio of 1 to 14. This long, snake-like bag possessed
no rigidity either in a vertical or a horizontal plane;
and, judging from the photographs and such descrip-
tions as have come to hand, no effort was made to
stiffen it by any adequate system of trussing. The
lack of rigidity has been one of the most serious
problems attached to airship conStruction, and with a
view to preventing deformation, or partial collapse
under sudden shrinkage or expansion of the gas due
to changes of temperature, Santos-Dumont and other
experimentalists have provided separate internal air-
bags, which are kept constantly inflated, so as to com-
pensate for the shrinkage of the gas. Moreover, the
vertical alinement has been protected by providing an
underhung working platform, generally triangular in
section and possessing considerable vertical and lateral
stiffness. Care has also been taken to so hang the
platform from the balloon that the load would be
evenly distributed; and longitudinal swaying has been
prevented by attaching the platform to the balloon by
a system of triangulated netting and ropes.

As distinguished from these precautions, the wrecked
balloon seems to have been designed to Invite the
very disaster which occurred. According to the re-
ports which have reached us, six separate power
plants, each consisting of a 4-cylinder, .40-horse-power
engine, were hung below the balloon at stated inter-
vals. No adequate attempt was made to distribute
these -concentrated loads. Apparently, they were
carried on a sort of canvas runway, which was sup-
ported within the netting which covered the air-
ship. Special ropes seem to have been carried
around the gasbag at the points where the engines
were located; but the photograph .shows that these
ropes cut deeply into the bag, as was to be expected.
Now, a gasbag of this enormous length and relatively
small diameter should have been strengthened by a ver-
tical framework, or rope and wire trusswork of consid-
erable rigidity; but no provision whatever of the kind
appears toc have been made. With such a great increase
in length, moreover, the stresses due to steering con-
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trol, either in a vertical or horizontal plane, were
greatly augmented; yet apparently no special effort
was made to meet these stresses. It was inevitable
that the long-drawn-out affair would get out of control;
and it appears from the published accounts that this
speedily happened, the airship assuming a sharply-in-
clined position. The rush of gas to the upper end
of it, which naturally followed, proved too much for
the strength of the envelope material, which burst operi,
allowing the gas to escape and letting the whole affair
drop to the ground.

It is positively amazing that the lives of nearly a
score of men should have been intrusted to such a
ridiculous construction as this. Any really practical
aeronau. such, for instance, as Capt. Baldwin or Mr.
Knabenshue, would probably have predicted just such
a collapse as occurred. And yet, despite the failure,
and the fact that so many of the occupants were in-
jured, and that all ran a risk of death, it is stated
that another company proposes to build an airship
along the same lines and of even more exaggerated
proportions. It will be a thousand pities if the Amer-
ican investor is led to lend his assistance to any
such wild scheme as this. The people who wish to
take a practical interest in the development of the
airship or aeroplane are advised to give their encour-
agement to the efforts of the few practical men who
have demonstrated that they have the necessary scien-
tific insight and practical mechanical ability to meas-
urably help forward the art of aeronautics in every
machine which they build.

A MARINE STEAM TURBINE ANOMALY.

A decidedly puzzling anomaly is presented by the
last trip to the westward of the “Mauretania,” in
Which,'with only three of her four propellers in ser-
vice, she not only beat her own record over the long
course by 3 hours and 47 minutes made with her
full complement of four turbines and propellers, but
even surpassed the recent record of the ‘“Lusitania,”.
covering the distance in 4 days, 20 hours and 12 min-
utes at an average speed of 24.86 knots, as against ‘an
average speed of 24.83 knots, made by the sister ship.

On her previous trip to the westward, the ‘“Maure-
tania” lost a blade from her port high-pressure turbine
propeller, and rather than delay the sailing of the
boat it was decided on her return to Liverpool to
take off the propelier altogether, shut down the port
high-pressure turbine, and let the ship come across
under cne high-pressure and two low-pressure tur-
bines and three propellers. It will be remembered that
the motive power consists of two units each consisting
of an outer high-pressure and inner low-pressure tur-
bine. The steam is led from the boilers to the high-
pressure turbineg, and exhausts from them at 4 or 5
pounds pressure to the low-pressure turbines. When
the port turbine was cut out, arrangements were made
to lead the steam from the boilers direct to the port

-low-pressure turbine, to which it was admitted through

a reducing valve, which brought the pressure down to
4 pounds to the square inch. It was expected by the
agents that the ship would make the trip at a speed of
between 23 and 23% knots. Instead of this, she
commenced to show unexpected speed from the very
first, and on the 25-hour day ending at noon on
Sunday, she made a record run of 635 miles at an
average speed of 25.40 knots, maintaining an average
speed for the whole trip of a little less than 25 knots.

It is certainly a startling anomaly that the cutting
out of one turbine should have apparently increased
the speed of the ‘“Mauretania,” but as a matter of fact,
there are causes external and internal to the ship
which go far to explain this. In the first place, the
weather all through the past winter has been excep-
tionally severe; whereas the weather on the recent
trip was, on the whole, decidedly favorable to high
speed. Furthermore, the bunkers contained a grade
of Welsh coal of exceptionally good steaming quality,
and there seems to have been an abundance of steam
available throughout the whole trip. As far as the
engines themselves are concerned, that the normal
horse-power was maintained, and probably exceeded,
in spite of the fact tHat one. high-pressure turbine
was cut out, simply furnishes additional proof of
the fact that the great efficiency of the turbine lies

-in the lower end of the expansion, that is to say, in

the low-pressure turbine. It is well understood that
the efficiency of the high-pressure end of the turbine
is-as low as the efficiency of the low-pressure end is
high. This is due to the fact that the leakage is higher
relatively to the blade area, and that because of the

-greater density of the steam the windage is much

greater in the high-pressure than in the low-pressure
turbine. Moreover, there would be ‘a certain conserva-
tion of heat in feeding steam direct to the low-pres-
sure turbine. Although all these facts together
serve as seme measure of explanation of this extraor-
dinary run eof-the “Mauretania,” they -certainly leave
room for the confident prediction of the captain and
engineer that, under ideal weather conditions and
with all four turbines in operation, and with a good
quality of coal, the ship will make the passage at an

‘neath it.
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average speed of 26 knots. This, over the northerly,
or short course, would bring her across in less than
four and a half days.

Ot
-

ADMIRAL EVANS’S REPORT ON THE NEEDS OF OUR
SHIPS,

Admiral Evans’s report, based upon observation of
the behavior of our ships during their long voyage to
the Pacific coast, is marked by an impartiality which
comes in refreshing contrast to much of the discus-
sion of the alleged defects of our warshlps during the
past six months. ’

The cardinal mistake made by the critics of our
navy was that they attempted to prove too much. Had
they been content with pointing out certain elements
in which our future warships might be rendered more
effective, they would have had a simple task before
them, for not even the most zealous believer in the
efficiency of our navy will deny that it is capable of
improvement in certain particulars. The mistake of
the critics lay in their attempting to show that our
ships are greatly inferior to the ships of some foreign
navies, a proposition which, in the recent exhaustive
examination, has been shown to be absolutely false.

The report of Admiral Evans, as we have said, is
strictly impartial. It deals with our ships as they
are, without any reference to what the ships of for-
eign navies may or may not be. The recommendations
of the report are based upon the carefully compiled
observation of one of our most talented naval con-
structors, who was detailed to accompany the ships
especially for the purpose, and from reports of the
various officers of the ships themselves. When we
state that the report of Naval Constructor Robinson
embodies suggestions under 144 separate heads, it can
be understood that we can do no more than touch
briefly upon the more important questions therein
treated. Admiral Evans in submitting his own com-
ment on the report states that, except in one or two
instances, noted in his letter, he heartily approves of
the general opinions expressed. by Constructor Rob-
inson.

In the first place, it is strongly recommended that
vessels desighed to operate together should be strictly
homogeneous in tactical and steaming qualities, and
that they should be built in classes of four vessels as
a minimum number.

On the subject of freeboard, it is considered that
the intermediate battery guns of the fleet are too low
for efficiency. When steaming at 10 knots with an
ordinary trade wind anywhere forward of the beam,
it is necessary for comfort and to prevent occasional
flooding of the gun deck to keep the weather guns
secured with shutters in place. TUnder the same
weather conditions, the turret guns can nearly always
be fired at a 10-knot speed; but at 15 knots speed it is
considered possible that some difficulty would be en-
countered. In this connection we -would remind our
readers that the intermediate battery guns on our
ships are generally from 1 to 2 feet higher, on the’
same Adepth of loading, than similar guns on foreign
ships; and since an intermediate battery had to be
carried, it was a question of placing part of the inter-
mediate battery on the gun deck, or leaving it out”of
the ships altogether. Admiral Evans calls attention
to the fact that, as future ships will have.turret guns
only in their main battery, the point which he .raises
loses some of its importance; but he recommends a
somewhat higher turret forward. This has been pro-
vided for in our latest ships by mcunting the forward
12-inch guns on a high forecastle deck.

Admiral Evans recommends that a part at least of
the torpedo defense battery be mounted on the tops
of the two higher turrets in our new ships. This
method has been followed in the British “Dread-
noughts”; but we consider that, since such guns would

be entirely without armor protection, and would, there-

fore, probably be disabled in a general engagement, it
is quite a question whether the balance of advantage
would not lie in mounting them behind armor on the
gun deck.

On the all-important question of the location of the
armor belt, Admiral Evans says: ‘Judging from the
figures contained in the several replies from command-
ing officers which relate to this subject, it would appear
that better protection might have been afforded had
these belts been originally placed between 6 inches
and 1 foot higher. But even this is open to
question, for it has been noted that even when heavy
laden and in the smooth to moderate seas which have
thus far characterized this cruise, the ships frequently
exposed their entire belt and the bottom plating be-
It must be remembered that even a 5-inch
or a 6-inch shell (of which there would be a great
number) could inflict a severe.and dangerous injury
if it struck below the belt; whMe otherwise the water-
line,' even with the belt entirely submerged, is, on
account of the casemate armor and coal, immune to
all except the heaviest projectiles.”

It is recommended that the waterline belt be curved
upward at the bows, so as to cover hoth sides in the
forward portion of the ship with 2-inch or 3-inch armor
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as protection against the smaller caliber shells, and
that additional protection be given to the steering gear.

Except for flagships, on which an after bridge and
an emergency cabin are essential, Admiral Evans con-
siders that all flying bridges and after bridges are
unnecessary and are a menace in action. He believes
that the present forward bridge, with portable exten-
sions on each end extending out at the side, is the
most desirable type, the conning tower being used as
the habitual steering position, with a wheel on the
top and a rail around the conning tower, thereby
affording a suitable position from which to pilot the
ship.

Much' stress is laid upon the proper design of the

conning tower, and it is considered that this very
important battle station should be large enough to
permit of its habitual use for steering the ship at all
times; that it should be elliptical in shape, extending
athwartship far enough to permit a clear view directly
astern. It should be directly over the central station,
and connected to it by a thick armored tube large
enough to permit a man to pass through. Further-
more, it should be large enough to accommodate the
flag officer, for whom, at present, no armored position
is provided. The report recommends the adoption of
a cagework mast, specially constructed to resist being
cut away, with a small armored tube extending from
the spotter’s station on the fire-control platform down
to a point below the ship’s armor. On the question
of turrets the Admiral recommends the electric turret-
turning gear of the type mounted aboard the ‘“Maine”
as being the best yet installed; and unless the com-
pressed-air system of loading the guns proves to be
successful, he considers the two-stage hoist to be the
best, both as regards safety and rapidity_, which now
offers. It is considered advisable to place the turrets
under air pressure, with a view to expelling the gases
when the breach is opened. Attention is invited to the
importance of fitting adequate means for hoisting tur-
ret ammunition by hand.

With regard to propelling machinery, the Admiral
believes that the adoption of turbine machinery must
soon take place, but he agrees with Naval Constructor
Robinson that, in its adoption, care must be taken not
to sacrifice those tactical and maneuvering qualities
that are essential to the proper handling of ships, not
only as single vessels but as units in a fleet. On the
question of ammunition supply, although Admiral
Evans believes that in one or two instances ordnance
officers have requested a supply in excess of the actual
demand, he states that the ships now in commission
can only ip special cases supply ammunition to the
various guns as rapidly as it can be fired. This con-
dition is largely due to the‘increase of the rapidity

of fire since the ammunition supply systems were de-

signed. He would favor providing an ammunition
supply system which, on a short test,.would supply
ammunition at a rate equal to the average shots per
minute on the. record practice.
e et
OUR AEROPLANE TESTS AT KITTY HAWK.
BY ORVILLE AND WILBU%J\E/]%I(#‘HS@:);‘ . 0

The spring of 1908 found us with,contracts on hand,
the conditions of which required performance not en-
tirely met by our flights in 1905. The best flight of
‘that year, on October 5, covered a distance of a little
over 24 miles, at a speed of 38 miles an hour, with only
one person on board. The contracts call for a ma-
chine with a speed of 40 miles an hour, and capable
of carrying two men and fuel supplies sufficient for a
flight of 125 miles. fOur recent experiments were un-
dertaken with a view of testing our flyer in these par-
ticulars, and to enable us to become familiar with the
use of the controlling levers as arranged in our latest
machines.

EAfter tedious delays in repairing our old camp at
Kill Devil Hills, near Kitty Hawk, N. C. we were
ready for -experiments early in May. We used the
same machine with which we made flights near Day-
ton, Ohio, in 1905; but several modifications were in-
stituted to allow the operator to assume a sitting posi-
tion, and to provide a seat for a passenger.- These

changes necessitated an entirely new‘arrangﬁfflent of

the controlling levers. Two of them were given mo-
tions so different from those used in 1905 that their
operation had to be completely relearned.

We preferred to make the first flights, with the new
arrangement of controlling levers, in calm air; but
our few weeks’ stay had convinced us that in the
spring time we could not expect any practice at that
place in winds of less than 8 to 10 miles an hour, and
that the greater part of our experiments must be made
in winds of 15 to 20 miles.

The engine used in 1905 was replaced by a motor of
a later model, one of which was exhibited at the New
York Aero Club show in 1906. The cylinders are four in
number, water cooled, of 414-inch bore and 4-inch
stroke. An erroneous statement, that the motor was
of French manufacture, has appeared in some papers.
This is, no doubt, due to the fact that we are having
duplicates of this motor built by a well-known Paris
firm, for use in European countries.
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The longer flights this year were measured by a
Richard anemometer attached to the machine in the
fame manner &as in 1905. Except in the first few
flights, made over regular courses, it was found im-
practicable to secure accurate measurements in any
other way. These records show the distances trav-
eled through the air. The measurements of the ve-
locity of the wind were made at a height of six feet
from the ground at the starting point, and were usu-
ally taken during the time the machine was in flight.

The first flight was made on the 6th of May, in a
wind varying from 8 to 12 miles an hour. After cov-
ering a distance of 1,008 feet measured over the ground,
the operator brought the machine down tb avoid pass-
ing over a patch of ground covered with ragged stumps
of trees. )

In the morning of May 8 several short flights were
made in winds of 9 to 18 miles an hour. In the after-
noon the machine flew 956 feet in 31 seconds, against
a wind of a little over 20 miles an hour; and later, a
distance of 2,186 feet in 5914 seconds, against a wind
of 16 miles. These distances were measured over the
ground. .

On May 11 the Richard anemometer was attached to
the machine. From this time on the flights were not
over definite courses, and the distances traveled were
measured by this instrument. Three flights were made
on this. day in winds varying from 6 to 9 miles. The
distances were: 0.78 mile, 1.80 miles, and 1.55 miles.

On May 13 four flights were made. The anemometer
on the machine registered a distance of 0.60 mile in
the first; 1.85 miles in the second; no distance meas-
urement in the third—time, 2 minutes and 40 seconds;
and 2.40 miles in the fourth. The velocity of the wind
was 16 to 18 miles an hour.

/On May 14 Mr. C. W. Furnas, of Dayton, Ohio, who
was assisting in the experiments, was taken as a pas-
senger.:_l;hi the first trial; a turn was not commenced
soon efibugh, and to avoid a sand hill, toward which
the start was made, the power was shut off. The second
flight, with passenger on board, was in a wind of 18
to 19 miles an hour. The anemometer recorded a

distance traveled through the air of a little over 4
kilometers (2.50 miles) in 3 minutes and 40 seconds.

The last flight was made with operator only on
board. After a flight of 7 minutes and 29 seconds,
while busied in making a turn, the operator inad-
vertently moved the fore-and-aft controlling lever. The
machine plunged into the ground, while traveling with
the wind, at a speed of approgimately 55 miles an
hour. The anemometer showed a distance of a little
over 8 kilometers (5 miles).

The frame supporting the front rudder was broken;
the central section of the upper main bearing surface
was broken and torn; but beyond this, the main sur-
faces and rudders rgceived but slight damage. The
motor, radiators, and machinery came through unin-
jured. Repairs could have been made in a week’s
time, but the time allowed for these experiments hav-
ing elapsed, we were compelled to close experiments
for the present. )

These flights were witnessed by the men of the Kill
Devil life-saving station, to whom we were indebted for
_mu@h assistance, by a number of newspaper men, and
by some other persons who were hunting and fishing in
:tge vicinity.

\The machine showed a speed of nearly 41 miles an
hour with two men on board, and a little over 44 miles
with one man. The control was very satisfactory in
winds of 15 to 20 miles an hour, and there was no dis-
tinguishable difference in control wh~n traveling with,
against, or across the wind.—

>

DEATH OF FRANCIS B. STEVENS,

Mr. Francis B. Stevens, one of the pioneer inventors
in the field of transportation, died May 23, 1908, at the
age of ninety-three. The first steam screw ship con-
structed by his family was built shortly before his
birth, and he grew up in an atmosphere of ships,
docks, engines, and railways, which make the name of
Stevens a part of the history of transportation as we
know it to-day. As a youthful engineer he ran a com-
plete line of levels over the right of way of the Cam-
den and Amboy Railway, producing one of the earliest
known railway profiles. During his many years’ ser-
vice as an engineer in charge of the marine shop of
that railway, he lived to see its evolution into the
Pennsylvania system of to-day. In this shop he built
some of the earliest steam-propelled vessels, and in
their design made free use of multiple screws, the ad-
vantages of which were very apparent. He also de-
signed and built steeple compound engines, in which
the low-pressure cylinder was placed above the high-
pressure cylinder, with special arrangements -for mak-
ing all parts of the machinery accessible, designing
for these engines a single piston valve. After seventy
years of service he designed and constructed the-last
of the side-wheelers built for the North River ferry
service. He invented the cut-off that remains the
usual valve motion for the marine beam engine. He
was very active in the government tests of steam
boilers, and he established the value of formulas used
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for determining their proportions. At far back as
1884 he advocated a salt-water pumping plant and a
system of distributing mains for the protection of
lower New York, and this same system will shortly be
put into operation. He died within sight of the Ste-
vens Institute of Technology, established by his uncle,
and which had conferred upon him the degree of doc-
tor of engineering. He is survived by his widow, a
daughter, and two sons. '

@

DEATH OF MISS TYLER.

The death of Miss Amelia Tyler, which occurred on
the 23d of May, 1908, at her home in Washington, D.
C., has caused widespread regret and sincere mourn-
ing among her friends and associates.

Miss Tyler was the grand-daughter of Chief Justice
Royall Tyler, of Brattleboro, Vt., and was born in
Connecticut in 1832, Her father was the Rev. Edward
Tyler, a Congregational minister of fine attainments.
One of her uncles was Judge Royall Tyler of the Pro-
bate Court, and her nephew, a graduate of the Naval
Academy, is the present Assistant Commissioner of
Patents.

She was the last survivor of her immediate family
and is buried at Brattleboro, Vt.,, among her own people
in Prospect Hill Cemetery.

Her first years in office were spent in the General
Post Office, and in 1881 she came into the United
States Patent Office, which was the final scene of her
life work. In competitive examinations she won the
position of an Assistant Examiner, being one of the
first three women thus appointed, and one of her fellow
examiners says:

“She entered Division One on the 10th of October,
1881, and remained an efficient and faithful assistant
until the day previous to her death. She handled a
large class—‘Trees, Plants, and Flowers’ under the
general division of Tillage—and was a skilled bot-
anist.”

-
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FUTURE FOREIGN POSTAGE REDUCTION WITH GREAT
BRITAIN AND COLONIES.

The gratifying announcement is made from Wash-
ington that Postmaster-General Meyer, with the ap-
proval of President Roosevelt, has concluded arrange-
ments with the postal authorities in Great Britain,
whereby the ocean foreign postage on first-class mail
matter, which covers letters, is to be reduced from five
cents an ounce to two cents an ounce on and after
October 1, 1908. This is the present domestic rate in
the United States and its foreign possessions. It is
to be hoped the next improvement will be the decrease
in rates on parcels sent via parcel pest.

THE CURRENT SUPPLEMENT.

The current SUPPLEMENT, No. 1693, contains a num-
ber of articles of unusual interest. The, first-page en-
gravings relate to the sinking of a concrete mine shaft
on an entirely. new system. This concrete mine shaft

is a striking illustration of the complexity of modern

anthracite mining as compared with the simple meth-
ods of former days. “Why Are Eggs Colored?” is a
fully-illustrated article dealing with the curious phe-
nomena of shell pigmentation. “Nerve as a Master of
Musclé” is by Prof. Sherrington, F.R.S. “The Story
of the Tobacco Pipe” gives the evolution of the pipe
from primitive days. In every clime and country the
fumes of tobacco are inhaled through some kind of
pipe, and a collection of the world’s pipes will con-
tain more types of peculiarity than there are nations
or tribes upon the face of the earth.
—r e~ @ P ——
SCIENCE NOTES.

William A. Anthony, professor emeritus of physics,
electrical and mechanical engineering at Cooper Union,
died in New York May 30 at the age of seventy-
three years. He was born in Coventry, R. I., and was
graduated from Yale. For eighteen years he taught
physics in the Iowa Agricultural College and in Cor-
nell. At the end of that period he established himself
in business as consulting engineer, and in 1895 he be-
came a teacher in Cooper Union.

It was announced at a session of the International
Polar Cogress held at Brussels, that an American
intended to start on an expedition to the south pole
under plans worked out by Commander Peary, al-
though the latter would not be a member of the
exploring party. Peary’s old ship, the “Roosevelt,” is
to be used on this expedition. The party plans to
start in the fall, to spend the winter on the north
shore of Grant Land, and from there to make a dash
for the pole -in 1909. To shorten the distance a hun-
dred miles and to-escape the effects of the eastern cur-
rents a route along the coast of Grant Land will be
followed. Commander Peary suggests a visit to Crocker
Land, on the return trip, a section of the unknown
world, the exploration of which he thinks may revo-
lutionize the present ideas regarding the untraversed
polar regions. The name of the American who is to
make the voyage was not given.
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THE NEW METHOD OF TRYING BATTLESHIPS.

When the newest prospective addition to the United
States navy leaves the builders’ works for the speed
trial trip, all the machinery and working parts have
been freshly examined and put in the best possible
condition for the test. The builders have had the
ship’s bottom carefully cleaned and gone over with the
most efficient anti-fouling paint; and have had the
bunkers filled with hand-picked steaming coal, stored
in bags. The crew, especially those in the engine and
fire rooms, are men selected for their skill and endur-
ance. The firemen usually
taken are those who have
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the speed requirements. This penalty for the newly-
completed ships has been at the rate of $200,000 per
knot for the first quarter below the contract speed,
and at the rate of $400,000 per knot if the speed falls
more than one quarter knot below that required. It
will be seen therefore how important it is to the con-
tractors that the ship should attain the speed specified
in the contract, and that the government is interested
in determining what the speed obtained is. If the
first trial is not satisfactory others may be required,
and as these trials are very expensive to the builders

June 13, 1903.

the final result rests entirely on its accuracy. A meas-
ured one-mile course has been arranged in the outer
harbor of Rockland, Me. Here the depth of water is
sufficient to insure that there will be no retardation
due to shoals. The vessel is run over this course in
two directions at each of several speeds, and the results
averaged. The reason for this is that any effect of'tide
or wind helps in one direction and retards in the other,
so that the average is necessary to eliminate errors.
The time on the course and the number of revolutions
of the propellers are painstakingly determined for

each run. The ends of the

fired on  transatlantic
liners, and consequently
are accustomed to keeping
steam at highest pressure.
These men are employed
by the builders, as the
cost of making the speed
trial trip is included in
the contract price of the
vessel. The shipyard peo-
ple also provide -caterers
to feed all their men and
all the government repre-
sentatives that are on
board. Recently, there
were on a battleship dur-
ing its trial five hundred
and two men besides the
members of the trial
board and their assistants.
Of these, two hundred and
seventy-nine were in the
engineer’s department, one
hundred and two in the
steward’s, thirty-eight
were shipyard and govern-
ment representatives, and
the remaining eighty-three

course are marked by
range poles on shore; and
when the observers, of
whom there are three in
different parts of the ship,
see these poles in line each
presses a stop watch, and
with the same motion
makes an electrical con-
tact by means of a ma-
chine, especially designed
for the purpose, which
prints the revolutions of
the propellers. By having
the observers in different
parts of the ship three
separate observations are
obtained, and if any one of
them varies from the other
two more than three-tenths
of a second, it is discard-
ed. The results are re-
duced to a curve, from
which it is possible to de-
termine what speed the
vessel will make for any
number of revolutions per
minute. This applies only
to the vessel at a given

were foremen, special
workmen, and the deck
force.

The vessel to be tried,
having on board all the crew, the shipyard officials,
and the government inspectors of construction, leaves
the builders’ works in ample time to reach Rockland,
Me., the day before that set for the trial. During the
run along the coast the builder’s people usually have
the ship make a preliminary canter, to satisfy them-
selves concerning the vessel, and to make certain that
the engines are in condition to do the work cut out for
them.

The contracts made by the Navy Department with
shipbuilders for the construction of men-of-war contain
a principal requirement specifying the average speed
to be attained by the ship during a speed trial of four
hours’ duration. This has been eighteen or nineteen
knots for battleships, and twenty-two knots for arm-
ored cruisers. The trial is conducted by the builders
and supervised by a board of naval officers detailed by
the Navy Department to see that it is carried on ac-
cording to the contract. Under the old system a speed
bonus was paid; but nowadays no bonus is paid for
speed in excess of that called for, though ‘severe
pecuniary penalties are imposed for failure to meet

Battleship ¢ Minnesota* on Trial Course off Rockland, Maine, Making 18.8 Knots. *_

they are naturally very anxious to avoid repetitions.
It was customary, up to a short time ago, to conduct
speed trials along Cape Ann over a measured course
of forty-four miles marked with buoys at intervals and
at each end. As shoal water retards the speed of
large vessels, the Cape Ann was a deep-water course,
and for that reason it was difficult to keep the buoys
marking it in position. It had also numerous tidal
and other currents for which it was mnecessary to
allow, as a ship held back or helped by such currents
showed a different speed from that which would have
been obtained in still water. It was very recently
decided to abandon this method of conducting speed
trials in favor of a new one, known as the ‘“Method by
Standardized Propeller.” Essentially, this consists of
determining the speed at which the vessel will go for
a certain average number of revolutions of the pro-
peller, and then making a four-hour full-speed run in
the open sea, and ascertaining the speed attained from
the average number of revolutions of the propellers.
The first step, that of standardizing the propeller
or screw, is the most important, as the correctness of

displacement. The con-
tract specifies the dis-
placement for the speed
trial; and as a quantity of
coal and fresh water for the boilers is used during the
run, this must be compensated for by adding enough
excess weight to make the average displacement for
the four hours that required. All the details are work-
ed out with great accuracy, so that the results may be
absolutely reliable.

During the trial trip it is customary to try all the
auxiliary machinery. The anchor engine is tested by
hoisting both anchors with the entire chain out—the
severest possible service that could be required of it;
“the length of an anchor chain being one hundred and
twenty fathoms, or seven hundred and twenty feet,
and the weight of two battleship anchors about sixteen
tons. The steering engine is tested with the vessel at
full speed by putting the rudder from one side to the
other, or, as it is called, putting the helm from hard
‘over to hard over. If it is strong enough to do that,
the hardest work a steering engine ever has, in twenty
seconds, it is considered satisfactory. The vVessel is
next turned at full speed, and the time taken for a
turn through three hundred and sixty degrees or a
complete circle. As a conclusion to these tests of the

. Copyright 1906 by N. L. Stebbins,
({

THE NEW METHOD OF TRYING BATTLESHIPS.

Battleship ¢ Kansas” on Full Speed Trial. Speed, 18.09 Knots,
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rudder and steering engine, while the vessel is going
astern at full speed, the rudder is brought to the
various positions from amidships to hard over. This,
the hardest test of all, if satisfactorily met proves
that the steering appliances are sufficiently strong in
their various parts.

Among the lesser auxiliary machines examined are:
ventilating blowers and pumps; the electrically-op-
erated doors, winches, and ammunition hoists, which
are run under conditions simulating actual service;
turrets are turned, and in general a complete test of
all working parts is made.

Upon arrival of the ves-
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The day of the four-hour trial, if the weather is
favorable, anchors are weighed early and the ship
bheaded for the open sea. The engines are slowly
worked up, and when all is ready the four-hour, full-
power speed trial commences. Revolution counters
register every turn of the propeller shafts on dials,
and at thirty-minute intervals these are read, and from
them the average revolutions per minute determined.
All’ the working parts are carefully watched and oiled,
the amount of lubricating oil used during a recent trial
being about five hundred gallons. If at any time the

sel at Rockland the build-
ers’ representative, usual-
ly the president or general
manager of the company,
reports to the president of
the trial board, a rear ad-
miral in the navy. Early
the next morning the board
and its assistants, about
thirty in number, go to
the ship and start the first
day’s work, consisting of
standardizing the propel-
ler. These runs are made
over the one-mile course
inside Rockland harbor.
Twelve or fifteen runs are
made in the two directions
at speeds ranging from
highest to about two-
thirds. The three observ-
ers, members of the board,
have positions each in elec-
trical communication with
the others and with the
recording apparatus on
the propeller shaft; also
each has an assistant who
records observations, veri-
fies and forwards them to
the computer to be arrang-
ed for final tabulation and
curve plotting. This last
must be done promptly, in
order that it may be
known whether additional
runs are necessary to com-
plete the data.

In the engine room
members of the board and
assistants are detailed to
observe the speed and per-
formance of the main en-
gines, pumps, and other
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shipbuilders’ representative is informed of the result
of the trial by the president of the trial board, and if
successful he receives the congratulations of everyone.
On former vessels no further trials were required prior
to delivery to the government, but in recent battleships
and cuisers endurance and coal consumption trials of
twenty-four hours’ duration are specified. These are
intended to determine the ability of the ship to steam
at cruising speeds, to give assurance of the adequacy
of the arrangements for supplying coal to the boilers,
and in general to obtain a knowledge of the cruising

capabilities. Upon the com-

pletion of all tests in con-

nection with the trial, the
govern ment representa-
tives are landed at a con-
venient port, and the ves-
sel returns to the ship-
yard, to be finally com-
pleted and turned over to
the government.

— - ——

SUN DIALS: HOW THEY ARE
MADE AND USED.

BY E. M. DOUGLAS, M. AM. SOC. C, E.

The general opinion re-
garding sun dials is that
they are merely ornamen-
tal toys. It is the pur-
pose of this article to
show that they may be
not only ornamental but
extremely useful, that they

Vertical Dial, Facing S. W., Bowdoiu
College, Brunswick, Me.

are accurate timepieces
for ordinary purposes, and
that they can be easily
made by any ordinary me-

chanic. For people living
in the country, and for
others who do not have
frequent opportunities for
obtaining standard time,
a sun dial affords a ready
means whereby clocks
may be regulated, for
with a dial of 10 to 15
inches in diameter, ' care-
fully made and . placed,
time can be determined
with an error less than 5
minutes.

In addition to the ordi-
nary horizontal or vertical
sun dials, there are a
great many other varieties
possible, many of which

auxiliaries, and to take in-
dicator cards. In the fire
rooms observations are
made of the working of the
boilers, count is kept of the number of bags of coal used,
temperatures are taken throughout, and the operation
of the forced draft is noted. After the standardizing
runs, before the vessel is anchored for the night, the
test of the anchor-handling appliances is made; mean-
while the computers finish compiling the data, and the
speed curves are laid out. From the .curves is deter-
mined the number of propeller revolutions required
per minute for the vessel to attain the prescribed
speed, and the builders know what the engines will
be called on to do during a four-hour trial.

At night the fires are cleaned, all the machirery is
carefully gone over and oiled; the firemen ar.d engi-
neers are given a good rest with plenty of food, that
they may be in condition for the next day’s hard work.

An Elaborately Designed Public Sun Dial.

whether or not the trial has been successful.

number of revolutions is not sufficient or the engines
show signs of slowing, special efforts are made to
force them.

In. the fire rooms the hardest work is done by the
firemen, who at all hazards keep steam at the highest
pressure. Each bag of coal that is opened is tallied by
the government representatives, to ascertain whether
an excessive amount of coal is required. Fires are
usually coaled and raked alternately on a signal which
sounds automatically every minute, the various fur-
naces being taken in rotation in order that the opera-
tion may not take place on too many at once, as that
would cause a fall of the steam pressure. '

At the end of a four-hour run it is known definitely
The

Sun Dial in Zoological Park,
Washington, D. C.

can be classed as mere
freaks. There are dials
marked on the outside or
inside of cylinders, of
hemispheres or of cones; those for which a reflected
spot of light serves as a pointer; cannon dials ar-
ranged to fire a cannon at noon; portable dials; card
dials; multiple dials with a dozen or more faces all
supported by one standard; inclined dials; dials in
shape and size of a finger ring, etc. Before the day
of cheap watches, “the art of dialing” was taught in
the schools, and eminent men of science thought it not
beneath their dignity to design new varieties. There
are authentic records of carefully constructed sun
dials having been in use more than two thousand
years ago, and it is likely that crude forms were in
use more than a thousand years earlier.

The two kinds of dials most commonly seen and
most generally useful are the horizontal and the verti-

Two Views of a Memorial Sun Dial at Washington, D. C. The Upright Cross by the Length of Its
Shadow Shows Holy Days.
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A Sun Dial which at Noon Fires a Cannon, the Sun’s

Rays Being Focused on the Touchhole Through a Lens,
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cal. The latter kind is usually attached to the south
front of a building—sometimes on a corner. The sim-
plest and best form is the horizontal dial, and this is
the kind that will first be described.

To design a sun dial, the latitude of its loeation
must be known, with an error which should not ex-
ceed a quarter degree: - This can be ascertained in
many ways; instrumentally, by measuring an altitude
of the north star, using for the purpose a transit or
sextant. It can be scaled off from any good large-
sized map, such as those published by various branches
of the government, the General Land Office, the Post
Office Department, the Geological Survey, etc., or an
inquiry addressed to the Washington office of the
Geological Survey or the Coast Survey will doubtless
bring a reply giving both the latitude and longitude
of any particular place. .

Before attempting to construct a dial, it is well to
make a full-sized sketch of it on paper, and the ac-
companying tables will enable any one to do so, with-
cut other instruments than- a pair of compasses and a
foot rule or scale; if an inch scale divided decimally
is not obtainable, the thirty-second of an inch nearest
the tabular value may be used without materially af-
fecting the results. )

For a horizontal sun dial the angle at the foot of the
gnomon equals the latitude of the place; this angle
may be laid off as follows:

TABLE 1.—HEIGHT OF STILE IN INCHES FOR A 5-INCH BASE FOR
VARIOUS LATITUDES.

Lat. H. i Lat. H.

G0 co e colo woioto
TURRRCBIRE
SSRBELEHS

To plot the gnomon or stile: Draw the line ad
(Fig. 2) 5 inches in length, and at one end erect a
perpendicular de, the height of which is found from
Table 1, direct, or by interpolation when necessary,
for the given latitude. For example, latitude 38 deg. 54
min. (Washington, D. C.), the height is 5/6 of a de-
gree greater than for 38 deg. The difference between
the tabular value for 38 deg. and 40 deg. is 0.29 inch,
or say 0.15 inch for 1 deg. or 0.12 for 5/6 degree, 3.91
+ 0.12 = 4.03, the height required. Connect thé points
a and e. The angle dae — 38 deg. 54 min., and is the
correct angle for a stile
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TABLE 2.—HOUR ANGLES FOR A HORIZONTAL SUN DIAL AND CHORDS IN INGHES FOR A TEN-INCH CIRCLE.

Latitude XII-30 I 1-30 I 11-30 I 1130 | IIOI | TIIE80 | V V-30 vi
atitude. XI-30 X1 X-30 X 1X-30 IX | VII0| VII | Vi3 | VII | VI30
Degrees. Deg. Min.[Deg. Min.|Deg. Min. [Deg. Min.|Deg. Min.|Deg. Min.|Deg. Min.|Deg. Min.|Deg. Min.|Deg. Min.|Deg. Min.|Deg. Min.
2 3 11 | 6 28 | 9 56 |13 43 {18 03 |2 55 |2 51|36 13 |45 35 |57 3 |2 42 |90 00
0.28 0.56 0.87 1.19 157 199 | 249 3.11 387 4.82 5.93 .07
2 3 46 | 7 88 {11 42 |16 6 .2 00 |2 34 |33 06 |40 54 |50 22 |61 49 (5 15 |9 00
0.33 0.66 1.02 1.40 182 . 0 2.85 3.49 4.2 5.4 | 6.10 .07
% 4 19 | 8 44 |13 22 |18 17 |23 45 |20 50 136 47 |44 49 |54 10 |64 58 |7 05 |90 00
0.38 0.76 116 | 159 | 2.08 7 381 455 5.37 6.23 .00
10 4 50 | 9 46 |14 55 (20 22 |2 16 |32 44 |39 58 |48 04 |57 12 |67 22 |78 2 |90 00
0.42 0.85 130 | “1 2.27 2.82 3.42 4.07 479 6.32 707
&5 5 19 |10 44 |16 19 |22 12 | 28 35 16 |42 40 |50 43 (39 39 (69 15 |79 28 |90 00
0.48 0.94 142 | 193 2.46 3.03 3.64 4.2 4.97 5.68 6.39 707
5 5 45 |11 36 |17 86 |28 5l |30 2 |8 97 |44 57 |53 00 |61 36 |70 43 |80 98 |90 00
0.50 101 1.53 206 4.45 5.12 579 6.46 7.07
S ol et A SR SO S -
5 6 09 |12 2 |18 45 12 16 |32 09 |39 20 (46 53 |54 50 (63 11 |71 53 |8 53 |90 00
0.54 1.08 163 | 219 .77 : 3.98 460 524 5.87 6.49 .07
6 30 |13 04 |19 44 |2 34 ;33 36 |40 54 |48 23 |56 10 |64 36 |72 48 |81 2 |90 00
0.57 1.14 171 ’ 230 I 2.89 3.49 410 472 534 5.93 6.52 7.07

hence for 1 deg. it is 0.05 inch and for 54 min. (5/6
degree), 0.04; therefore, for 38 deg. 54 min. it will be
257 4+ 3 X 005 4 0.04 — 2.76 inches. In the same
manner other hour or half-hour points may be located
on the semi-circles having a¢ and o’ as centers. The V
A. M. mark and the VII P. M. mark are the same dis-

Fig. 2.

tance from the VI mark as the VII A. M. and V P. M.
points. Having fixed the positions for the half hours,
the % hour and the 5 or 10 minute marks may be
computed or spaced in by eye. Lines joining each of
the hour or minute marks with the center a or a’ will
give the hour or time lines.

If a good protractor is available, the hour- and half-
hour points can be found by laying off the angles taken
from the table for the given latitude from the points
a and a’ as centers, remembering that the angle to the
XII point is 0 deg. and to the VI point 90 deg. If it
is desired to make the sketch on a larger or smaller
scale, the radius of the semi-circles and the chord dis-
tances should be changed in the same proportion, but
the angles between the base of the stile and the var-
ious hour lines must not be changed, whatever the
shape of the dial plate may be. Since the hour lines
are closer together near the XII points than near the
VI, it is customary to extend the former to a circum-
ference of some other circle the center ¢ of which is
midway between the lines ab and a’b’; the distance ac
may be about 1/5 the diameter of the proposed dial.
The outside of the dial plate may be of any fanci-
ful design, provided that the hour points always fall
on a radius or extended radius of the circle first
drawn.

If tables of circular functions are available, the hour
angles and chords may be computed by these formule.
For a horizontal dial:

(1) Tan. of hour angle desired — sine of lat. X tan.
(hour number X 15 deg.), the last term being the hour
~angle of the sun for the given time. 15 deg. for [
o’clock or XI, 30 deg. for II or X, etc. For a vertical
dial: The angle at the

at the given latitude.
The sides ad and ae
may then be extended
or cut short, and the
back of the stile made
of any shape desired.
The length of the shad-
ow line af should be
about three-fourths the
diameter of the pro-
posed dial.

To lay out the hour
circle: Draw the paral-
lel lines ab, a’d’, repre-
senting the base of the
stile in length and
thickness (for ordinary
metal stiles this should
be from 14 to 34 of an
inch). With the points
aa’ as centers and with
a radius of 5 inches de-
scribe semi-circles, as
shown. ‘Where these
intersect the 1lines ab,

a’dt’ (extended if need
be) will be the XII
o’clock points. A line

at right angles to the
base of the stile through
the points aa’ will be
the VI o’clock line. In-
termediate hour and
half-hour lines can be
located by laying off the
chord distances from
Table 2 for the given
latitude, to the right or
left from the XII o’clock
points B and B’. For
example, latitude 38
deg. 54 min. and IX A.
M. or III P. M, the
tabular value for 35

foot of the stile — 90
deg. — lat. of the place
— co lat.

(2) Tan. of hour an-
gle — cosine lat. X tan.
(hour number X 15

deg.).
(3) The chord for
any angle = 2 X sine

of 14 the angle.

In order to have the
directions for the con-
struction of sun dials
complete for all normal
varieties, it will be
necessary to give the
formulae for laying out
dials on vertical planes
which are not at right
angles to the meridian;
and since an example
will best explain the
formule, let it be re-
quired to construct a
vertical dial on a build-
ing in lat. 38 deg. 54
min. whose front faces
40 deg. west of south.
The angle 40 deg. is
called the declination,
and it is always to be
measured from the
south, either toward
the east or west. There
are three quantities to
‘be determined—the an-
gle at the foot of the
gnomon or stile (bae,
Fig. 2), the position of
the base of the stile
(called the sub-stile)
among the hour lines,
and the angular dis-
tance on the plane be-

deg. is 2.57 inches, for
40 deg. it is 2.82 inches,
difference 0.25 inch,

Fig. 1.—Dial Plate of Sun Dial in Washington Zoological Park.
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tween the substile and
each hour line. A slizht
consideration of the
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conditions will make it evident that for a plane facing
eastward the position of the stile will be among the
morning hours and for one facing westward among the
afternoon hours, for the stile could not be placed in
any other position where its sloping side would still
point to the north pole; also that for all dials the XII
o’clock line will lie in a vertical north and south plane.

To find the angle at the foot of stile, being the
height of stile above the plane:

(4) Sine of required angle — cos. lat. X cos. de-
clination. :

For the given lat. 38 deg. 54 min., and the declina-
tion 40 deg.

Log. cos. lat.—9.89112
Log. cos. dec. —9.88425

9.77537 =1log. sine 36 deg. 36 min.
Difference of longitude, or equatorial value of de-
clination, being the equatorial value of the angle be-
tween sub-stile and the XII o’clock hour line.
(5) Cot. angle required — sine lat. X cot. dec.
Log. sin. lat.—=9.79793
Log. cot. dec.—=0.07619

9.87412 —=1log. cot. 53 deg. 11 min.

Angular distance on the given plane between sub-
stile and the XII o’clock line, being the angle from
(5) reduced to the plane of the dial. .

(6) Tan. angle required — sine angle from (4) X
lan. angle from (5).

Log. sine (4) 36 deg. 36 min.—=19.77537

Log. tan. (5) 53 deg. 11 min.—0.12578

9.90115 =1log. tan.
38° 32’.

The angle to any other even hour may be found by .

subtracting or adding multiples of 15 deg. to the lon-
gitude value from (5) and using the resulting angles
in equation (6) in place of the angle from (5). The
sub-stile was found from (5) to be 53 deg. 11 min.
from the XII o’clock line. This arc reduced to hours
by dividing by 15 gives three full hours with 8 deg.
11 min. remainder (53 deg. 11 min. = (3 X 15=145) =
8 deg. 11 min.).
III and IIII o’clock lines, as the plane faces westward.
Subtract 15 deg. from 53 deg. 11 min. and substitute
the tan. of the remainder (38 deg. 11 min.) for tan.
from (5) in formula (6).
Log. sine (4) —=9.77537
Log. tan. 38 deg. 11 min.=—=9.89567

9.67104 —1log. tan. 25 deg.
07 min. — the angle between sub-stile and the I o’clock
line. In like manner by continued subtraction of 15
deg., other afternoon hour lines may be found. The
equatorial angle for III will be 8 deg. 11 min.; for
II1I it will be 60 deg. — 53 deg. 11 min. —= 6 deg. 49
min. By adding 15 deg. or multiples of it to 53 deg.
11 min. the morning hours may be computed. Frac-
tions of hours may be ‘determined in the same manner.
If it be desired to plot the hour lines by chords, they
may be found for the various angles by (3). If the
stile has an appreciable thickness, the hour lines on
‘either side must radiate from centers whose distance
apart equals its thickness.

Numerous methods have been devised for finding
the position of the hour lines graphically, but all re-
quire more skill in ‘drafting than the methods here
given. Some of the graphic methods are deseribed
in Ferguson’s lectures on astronomy (1840); the
“Book of Sun Dials,” by Mrs. Alfred Gatty, 1900; the
“Cyclopzdia Americana,” subject Dialing; or in the
quaint old book on dialing by William Leybourn, pub-
lished in England in 1682. In the latter book sun
dials are classified into fifteen general varieties, and
instructions are given for laying out dials of a great
many kinds. The descriptions although somewhat
difficult to understand are in considerable detail for
Doth graphic and trigonometric methods; from the
principles as set forth in this book nearly all the
foregoing formula are derived.

So much for the designing; the construction will
necessarily depend on the abilities and facilities of
the builder.

The simplest and easiest dial to construct will be
of wood, probably square in outline, having the hour
marks painted or outlined with small nails. Such a
simple affair, the product of a half hour’s work by
the writer, fastened to a front fence proved a source
of daily interest to passefs-by for several years. A
more substantial dial may be built by an amateur,
“of small bowlders laid up in cement, with a cement
"top and brass stile, the hour marks cut into the
cement with a knife as it hardens. A square bar of
brass or ‘bronze, suitably bent for setting in the ce-
ment, can be used for the stile if nothing better is
available. Other material suggested which may be
used for the base are bronze, aluminium, brass, mar-
ble, slate, or some other stone. The hour marks for
stone dials may be cut in, or made of pieces of sheet
metal cut to shape and riveted on. The stile is some-

This fixes its position between the
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times made of stone also, but is much better if made
of cast bronze or brass.

A more elaborate design is that shown in an illus-
tration and in outline in Fig. 1, which is from a very
fine sun dial in the Zoological Park at Washington,
D. C. Such as this can be made by a skilled work-
man only, but as its design will doubtless offer useful
suggestions for others less elaborate, a brief descrip-
tion may be of interest.

Fig. 1 shows the general design of the dial plate
and stile, The two dotted. parallel lines between the
& and N represent the base of the stile, which has
parallel sides and is 34 inch thick. The stile is at-
tached to the plate by screws from underneath, extra
firmness being given, by a eircular hub at the center;
the plate is of bronze 34 inch thick and 18 inches in
diameter, with hand-engraved letters and figures; the
motto is in Latin. The tran_s’lation of the motto is

TABLE 3.—CORRECTICONS IN MINUTES TO CHANGE SUN TIME TO LOCAL
MEAN TIME. ADD THOSE MARKED -, SUBTRACT THOSE
MARKED —, FROM SUN DIAL TIME.

Day of Month. 1 5 10 15 0 25 30
January.. . o .......... +3814+5(+7|4+9|+11] H12 | +13
February........ +14 | 414 | +14 | +14 | +14 | 418
March. ... ......e. oo 18 412 11+ 91 48| +6|+5
April.... ... PP +4)4+8)+2;+0}—1]—2|—38

Ay, veve vr iiiineen o] —83 | — 81 —4| —471—4]|—8|—38
June......... coooeel . —3}|—2t—1|4+07+1|+2|+8
July ... J+3/+41+5|+6|+6|+6|+6
August.... J+6l+61+5|+41+8]|+21+1
September +0]—1/—8l—-5]—6|—8f—10
October —10] —11 | —13 | —14 | —15 | —16 | —16
November .... veed| —16 | —16 | —16 | —15 | —14 [ —183 | —11
December.............. —1|—10}—-7{—5{—8|--0}+2

given in Fig. 1. The Watch Faster Watch Slower
diagram is Table 3 in graphic form, with a gradu-
ation for each day of the year. The blank space
nea” south end contains scroll work and the name of
the English maker; the dial rests on a cut-stone
pedestal. The open space near south part of the dial
is taken up in another Washington sun dial by an
engraved copy of a table somewhat similar to Table
3. This for general use will probably be better under-
stood than the graduated circle.

When placing a horizontal or vertical dial in posi-
tion, considerable care should be taken to make the

“hour circle truly horizontal or vertical as the case

may be, and to place the plane of the gnomon at
right angles to the dial face. The XII o’clock line for
all dials must lie in a vertical north and south plane,
and for all dials the sloping side of the stile (the
shadow line) must point as nearly as possible toward
the north pole. An ordinary carpenter’s level is suffi-
ciently accurate for plumbing the dial plate, and if
the magnetic declination be known, a compass needle
will enable ore to properly orient the stile.

‘When the north star is visible from the point se-
lected for the dial, suspend a plumb line 8 or 10 feet
to the north, and in line between the selected point
and the north star when on the meridian, i. e, when
the double star in handle of the Dipper is vertically
over or under it; then fix the sloping side of the
stile so as to point to the plumb line, and it will be
in proper position. .

A simpler but less accurate method is this: Orient
the dial as nearly as may be by eye. Compare the
dial readings and the time by a good clock set at
standard time at say 9 A. M., noon, and 3 P. M. The
dial time and clock time should agree after the latter
has been corrected for equation of time (Table -3)
and for difference between standard and local time.
If they do not agree, change the position of the dial
and compare again another day.

It is well known that sun time and clock time (gen-.

erally called mean time) seldom agree; the difference
between them is more than 16 minutes on November
1 and nearly 14 minutes on February 1. In November
the clock is slower, while in February it is the sun
that is slow. Four times a year, namely, April 16,
June 15, September 2, and December 25, the differ-
ence between mean and apparent time is zero; on
those dates the readings orn a sun dial need no cor-
rection.

Table 3 gives the corrections for selected dates; for
others not given the correction may be found by
interpolation with an error not exceeding a minute at
any time. The corrections marked -+ correspond with
those in Fig. 1 marked Watch Faster. It is advisable
to have thig table or a modified form of it engraved
on the face of every sun dial that makes a pretense
to accuracy.

To reduce dial readings to standard (railroad) time
still another correction must be made, which is con-
stant for each given locality. Standard time in the
United States is the correct time for longitudes 75

deg., 90 deg. 105 deg., or 120 deg. west from Green- -

wich, corresponding with the time in use in New
York, Chicago, Denver, and San Francisco respectively.
The distance in degrees of longitude that the dial is
east or west of the nearest of the meridians must be
ascertained; divide this distance in degrees, reduced

to minutes and seconds, by 15, and the quotient will "
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be the correction in minutes and seconds of time. If
the dial be west of the meridian chosen, then the
watch is faster. Table 3 may if desired include this
correction, by making each tabular value faster by
the amount of the correction when the dial is west.
of the standard meridian and the opposite for dial
east. For example, Washington, D. C, is longitude
77 deg., hence standard time is 2 deg. (or 120 min.) =+
15 —=8 minutés faster than mean time for-all dates.

Another method of allowing for this correction is
to shift all the hour marks on the dial plate by an
amount equal to the difference between standard and
local time. Thus for Washington each of the hour
marks would be moved forward an amount equal to
nearly two of the 5-minute spaces. The XII o’clock
mark would then fall slightly to the west of the nor-
mal position, and would be out of the vertical plane
of the dial.

Sun dials are sometimes used as ornamental fea-
tures on public buildings, and if public officers real-
ized the interest which such features arouse, there
would be many more thus used than there are now.
For public parks sun dials that will be both useful
and instructive can be designed. These may show the
time at each hour or minute for distant cities, or the
direction and distances to those near by; the signs
of the Zodiac; the latitude, longitude, and elevation
above sea level, etc. One beautiful dial in Washington
has besides the hour marks an erect cross, which by
its shadows at different times of the year indicates
closely the times of the various feast or fast days.

It is believed that no single object that can be
secured at small cost will afford the lasting interest
of a sun dial; and during the long winter evenings,
what pleasanter pastime can an amateur mechanic find
than in constructing such a counter of time, that may
be a source of pleasure to himself and friends for
years that follow.

All well-designed sun dials have mottoes of one kind
or another, and the builder may by adding to his
work one of suitable selection, give a lasting expres-
sion of good will to others; of the many such selec-
tions none seems happier than:

‘“Let others tell of storms and showers,
I’ll only count your sunny hours.”

Official Meteorological Summary, New York, N, Y.,
May, 1908.

Atmospheric pressure: Highest, 30.27; lowest, 29.45;
mean, 29.94. Temperature: Highest, 86; date, 27th;
lowest, 40; date, 3d; mean of warmest day, 78; date,
27th; coolest day, 48; date, 7th; mean of maximum
for the month, 69.1; mean of minimum, 53.5; absolute
mean, 61.3; normal, 59.8; excess compared with mean
of 38 years, +1.5. Warmest mean temperature of
May, 65, in 1880. Coldest mean, 54, in 1882. Abso-
lute maximum and minimum for this month for 38
years, 95 and 34. Average daily excess since January
1, +1.3. Precipitation: 9.10; greatest in 24 hours,
4.17; date, 7th and 8th; average of this month for 38
years, 3.33. Excess, +5.77. Accumulated excess since
January 1, +4.03. Previous greatest May precipita-
tion, 7.01, in 1901; least, 0.33, in 1903. Wind: Pre-
vailing direction, N.E.; total movement, 9,353 miles;
average hourly velocity, 12.6 miles; maximum velocity,
50 miles per hour. Weather: Clear days, 7; partly
cloudy, 10; cloudy, 14; on which 0.01 inch or more of
precipitation occurred, 12. Hail, 2d; fog, dense, 20th,
22d, 23d, 24th, 26th, 29th; thunderstorms, 14th, 22d,
26th. Mean temperature of the past spring, 51.08;
rormal, 48.7. Precipitation of the past spring, 13.07;
normal, 10.69.

—_—— et
Automobiles for Viticulture,

Automabiles for agricultural purposes are attracting
considerable attention in Europe at the present time.
So widespread has interest in this subject become, that
there will be held at Palermo, Italy, this fall a com-
petition for motor machinery for viticulture. The best
machine of this class will be awarded a diploma and

~a $2,000 cash prize, and two such machines will be pur-

chased. A second prize of $600 and a gold medal will

also be given. Applications must be sent to the Min-

ister of Agriculture at Rome before August 15, and

the machines must be at Palermo by October 16.
_ e r~——

The German Empire has nearly 35,000,000 acres of
forest, of which 31.9 per cent belongs to the State, 1.8
per cent to the Crown, 16.1 per cent to communities,
46.5 per cent to private persons, 1.6 per cent to cor-
porations, and the remainder to institutions and asso-
ciations. There is a little over three-fifths of an acre
of forest for each citizen, and though 53 cubic feet of
wood to the acre is produced in a year, wood imports
have increasingly exceeded wood exports for over
forty years, and 300,000,000 cubic feet, valued at $80,-
000,000, or over one-sixth of the home consumption, is
now imported each year. Germany’s drains on foreign
countries are in the following order: Austria-Hungary,
19,750,000 tons; Russia and Finland, 18,000,000 tons;
Sweden, 508,000 tons; the United States, 36,000 tons;
‘Norway, 49,000 tons.
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TOWING TANK AT THE UNIVERSITY OF MICHIGAN,
BY DAY ALLEN WILLEY.

One of the most interesting departments of the
University of Michigan is that devoted to marine en-
gineering and seamanship. As the Great Lakes offer
a vocation to young men .qualified as shipbuilders
and navigators, the department in question embraces
a course which not only includes theory but equip-
ment, by which the students are given a series of
valuable object lessons in the acquirement of their
chosen vocation. The department includes an experi-
mental ship tank and apparatus, for the pur-
pose of showing clearly the proper lines of a
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low temperature and cast without difficulty; it is also
easily cut, planed, or scraped. It furnishes a uniform
surface for all models, and when a model is not re-
quired for further experimenting, it may be broken
up and used for another of a different type. Before
casting a model a mold is first prepared. This mold
is made in ordinary modeling clay. Sections of the
vessel at different points in its length are first cut out
of wood, about one-quarter of an inch larger than the
actual size required. These are placed in the bed, and
the clay molded and kneaded in until it conforms to the
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placed in the cutting machine. This consists primarily
of two tables, on one of which is placed .the model,
and on the other the drawing of the lines which it is
desired to reproduce. These two tables move together
and are driven by a motor; the motion of the driving
table is, however, usually about one-half as fast as
that of the model table, but this ratio can be varied
by introducing change gears. The object of this is so
that the drawings do not have to be made unneces-
sarily large. In the middle of the machine is a cross
piece, upon which are two traveling heads, which

move together inward or outward, and are

vessel which is intended to attain a certain
maximum speed at the expenditure of a given
horse-power. Consequently, the tank, which
was designed and constructed under the super-
vision of Prof. Herbert C. Sailer of the De-
partment of Marine Engineering, is utilized
largely to perform experiments upon various
forms of ship models, and to determine the
resistance to .motion of these forms at all
speeds.

The tank itself is 300 feet long, 22 feet wide,
and 10 feel deep. This length is the least that
can be used in order to allow time for starting,
obtaining uniform speed, and stopping. The
breadth and depth are necessary, so that the
effect of the sides and bottom will not have
any material influence upon the resistance of
the model. Spanning the tank is a traveling
truck, which runs on rails on either side of
the tank. This truck is driven by a 25-horse-
power motor, which can be so regulated as to
give speeds to the truck varying from about
10 feet per minute to 800 feet per minute. It
is essential that the speed of the truck should
be uniform at any speed between these limits,
so that the resistance of the model may be
determined accurately at any speed. The mod-
els are run at a series of different speeds and
thus a curve of resistance in terms of speed
obtained. In order that the speed may be uni-

operated by a right- and left-handed screw.
These heads carry two vertical hollow spindles,
which have a screw thread cut on the outside.
By means of a worm gear these may be raised
or lowered to any desired extent, the amount
of the vertical movement being measured by a
scale and vernier upon one of them. Inside
each spindle is a shaft, which is driven by a
vertical motor on the top, and to the bottom of
which is attached a two-bladed cutter. As the
in and out motion of the cutters must corre-
spond with the breadth upon the drawing at
various points, the motion of the cutters is
transferred to the drawing by means of a
pantograph. One end of the pantograph is
attached to one of the cutters, and the other
movable or center part to a bar, which is
carried over to the drawing, and on the end
of which is a pointer. If for example the
drawing is one-half the size of the model, the
arms of the pantograph are set in this ratio.
‘When, therefore, the screw which operates the
heads carrying the cutters is revolved, the cut-
ters move in or out a certain amount, and the
pointer on the drawing one-half this amount.
As, however, the points of the cutters describe
circles, the pointer is also a circle, but of one-
half the radius of the cutter circle.

From one drawing it is thus possible to cut
any number of models of the same form, but

form and not affected by changes of load in

the power house, a special motor generator set

has been installed upon the truck. The current from
the power house is taken to this set by trolleys, and
converted as required. _The connections are such that
if any fluctuation takes place upon the line, this is
compensated for in the installation, and the speed of
the driving motor remains unaffected. The speed is
regulated by a controller with five main stops, and
between each stop an auxiliary rheostat with fifty
stops may be thrown in, so that between the limits
given above, two hundred and fifty different speeds
may be obtained. The driving motor is also fitted
with a high and low speed gear and switchboard, and
connections mounted on the truck.

On the forward end of the truck is the dynamome-
ter, through which the models are towed. This con-
sists essentially of a vertical bar mounted on emery
supports. Instead of the usual knife edge a thin
piece of spring steel is used, with about one-sixteenth
of an inch between the supports. Parallel rods are
introduced, so that both the pull upon the spring
and model are in a horizontal direction. The model is
attached to the lower end of the dynamometer, and
its resistance taken up by the spring. The amount of
extension of the spring is registered upon a revolving
drum, which is driven from the main shaft of the
truck. TUpon this drum are two electric pens, one of
which is connected to a clock and registers every half-
second, the
other is con-

Machine for Cutting Models to Their Correct Proportibns-

\proper shape. As the models have to be cast hollow,
a core is next made. The forms as above are cut out
s0 as to allow a thickness of paraffin wax of about one
and one-half inches. These forms are then connected
by thin wooden strips and covered with canvas, so that
the core forms as it were a canvas canoe, which is
suspended inside the clay mold. The paraffin wax is
then melted in a tank provided with a steam coil, and
the mold poured. While cooling, considerable contrac-
tion oceurs, so that small quantities of melted wax
must be added continually. While the wax is being
poured, water is introduced into the inside of the
core, in order to overcome its tendency to float and
also to aid in cooling. When cooled the core is with-
drawn, and the model floated from its bed by introduc-
ing water be-
tween the

varying in ratio of beam or draft to length.
If a broader or narrower model is desired, all
that has to be done is to alter the fulcrum of
the pantograph, and the relative motions of the cutter
and pointer on the drawing are altered accordingly.
If it is desired to change the ratio of draft to length,
the amount by which the vertical motion of the cut-
lers is changed for each waterline may be correspond-
ingly increased or decreased.

‘When the model is ready to be finished, it is placed
upéide down upon its table, carefully centered and
clamped down; the drawing is also placed upon its
table, and the center line adjusted. The cutters are
now run up to the bottom of the model, and moved
in so that they nearly touch. They are then put into
motion, as is also the table, and the base line or top
of keel cut from one end to the other. The cutters are
now lowered to a depth corresponding to the first
waterline as

walls of the
mold and the
model. The
model is now
in its rough
state, and
ready to be
cut to the
correct form.
It is next

nected with
contacts along
the side of the
tank and regis-
ters every ten
feet. Thus the
time and dis-
tance and
hence speed
are determin-
ed. Two other
pens register
the amount
that the model
rises or falls
at the bow or
stern when
moving at dif-
ferent speeds.
The sub-
stance of which
the models are
made is paraf-
fin wax with a

shown on the
drawing. The
cutting is usu-
ally started
from amid-
ships, and
worked both
ways toward
the ends. The
operator now
runs inthe
cutters until
the pointer is
exactly upon
thé line requir-
ed, and starts
the two tables
moving. By op-
erating the
handle on the
right- and left-
handed screw,
the cutters are
gradually
brought togeth-
er and their

mixture of
beeswax. This
material may
be melted at a-

General View of Model-Cutting Machine and Experimental Tank.

TOWING TANK AT THE UNIVERSITY OF MICHIGAN.

Machine Cutting a Wax Model. Grooves Show
Correct Shape ot Waterlines.

motion trans-
ferred to the
pointer. He
must so regu-
late this mo-

tion that the pointer remains tangent to the line he desires to
follow, while the drawing moves along.
made to follow exactly any desired line.
cut they are lowered to the next, and so on until all the lines
have been cut.

When this part of the work is finished,

In this way the cutters are
‘When one line has been

the model has a series of

lorigitudinal grooves as shown in the photograph, which represent

the correct shape of the various waterlines.
the finishing table,

grooves removed until the grooves have almost disappeared. It

It is now taken to
and the superfluous material between the
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is finally- finished with a scraper, and when the
grooves have disappeared and the surface is fair, it
receives a final burnishing. The position of the de-
sired load or any other waterline is now marked upon
it at different points, and check measurements are
taken to see if the model is correct to the drawings.
It is then carefully weighed and placed in the tank.
The amount of ballast, which consists of shot bags,
necessary to bring the model down to the desired
load line, is also calculated and weighed out and put
in place.

A MACHINE FOR BURNING WEEDS ALONG RAILROADS.

BY J. MAYNE BALTIMORE.

The problem of keeping railroad lines free from’

weeds during the spring and sum-

Scientific American

REMOVING THE GRAND CENTRAL TRAIN SHED
NEW YORK.

It will be remembered that one of the most im-
portant features of the electrification of the suburban
zone of the New York Central & Hudson River Rail-
road Company’s system in the vicinity of New York
is the removal of the present Grand Central station,
and its reconstruction on.a much larger and more con-
venient plan. .

In planning this work, it was recognized that it
would have to be carried through without any inter-
ference with the present passenger trafficc. The orig-
inal plan was to excavate the easterly portion of the
yard, build the new east side station, and transfer the
traffic thereto while the work of removing the old train
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1,000 tons, stands upon five longitudinal bents located
on about the center lines of the five intermediate
platforms, Each bent consisting of four legs properly
braced rests upon 12 x 14 longitudinal timbers, to which
are bolted under each leg two-wheeled, double-flange
trolleys, which run. upon longitudinal 100-pound rails
laid upon a system of heavy transverse ties covering the
whole width of each platform. Thettraveler is 65 feet
long by 200 feet wide -and contains 370,000 feet of lum-
ber, 65 tons of bolts and washers, and 33 tons of plates
and castings. It is provided with six platforms, three
on each side, upon each of which is a derrick for
handling the material as it is dismantled. The inner
face of the traveler is boarded over, thus forming a
false end for the train shed as the traveler moves

forward in its work of dismantling.

mer months has always been a diffi-
cult one in the West. More than a
year ago the operating officials of
the TUnion Pacific, finding that
weeds proved to be a very expensive
annoyance, set about to produce
some economical means.of destroy-
ing them. Many suggestions were
offered, such as that of -cutting
the weeds off by machinery, and
sprinkling the roadbed with a satu-
rated solution of salt and water.
After much experimenting the weed
burner illustrated herewith was
evolved.

This machine consists of a car
propelled by a gasoline engine. The
engine is also used to force air and
gasoline to a set of burners at the
back of the car. The gasoline is
burned under forced draft close to
the ground, and develops sufficient
heat to kill the weeds. The burn-
ers are arranged in three sections,

The operations are as follows:
As soon as the traveler has mov-
ed to a new position and been
blocked up, two of the train-shed
trusses are blocked on top of it.
The corrugated iron roofing, glass,
skylights, and purlins, are first re-
moved. The northerly truss is
then cut into eight sections by
knocking off rivet-heads at the
joints, and by the use of hack saws.
These sections are then lifted by
the derricks on to the traveler plat-
forms. All of this work is done
during the daytime. During the
following night, gangs of men load
the material from the platforms on
to cars placed on' the passenger
tracks below the traveler. When
the two trusses have been removed,
the trav€ler is pushed forward an-
other 40 feet into the shed by
means of two 15-ton jacks on each
platform. The time necessary for

the center section extending a lit-
‘tle beyond the rail, and the side
Sections being hinged to the center section, so that
they may be lifted out of the way of obstructions,
such as cattle guards and the like, along the right of
way. The side wings can also be set at an angle, in
order to get the burners close to the ground on any
kind of grading. With these sections fully extended,
a strip 12 feet wide is burned, or about 3 feet on each
side of the rail.

The propelling mechanism is provided with a two-
speed . gear; the slow speed, used while burning the
weeds, drives the machine at from 3 to 4 miles per
hour, while the high speed, used in going to and from
the work, runs the machine at a speed of from 12 to
15 miles per hour. The car carries a number of tanks
of gasoline, in which there is a supply sufficient for a
day’s run on the road.

It has been found advisable in practice to make
the first burninz early in the year, when the weeds
have reached a height of from 6 to 8 inches. Then
going over it again a few weeks later, when the weeds
have. dried somewhat, they are entirely destroyed, root
and branch. It is sometimes necessary to repeat the
performance three months later. The machine is cap-
able of burning some 20 to 25 miles a day. Three
‘men are required to handle the car, which is run
under orders as a regular train. When the weeds
are cut by hand, it requires approximately 16 men
to cut one mile of
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shed was being carried on. The rapid increase in
traffic, however, and the rate of progress of the ex-
cavation, necessitated a change in this plan; and it
was decided in the autumn of 1907 to remove the shed,
while the through passenger trains of the New York
Central and the through and local trains of the New
Haven continued to use the old station.

Now, since the train shed is about 600 feet in length,
with a span of 200 feet 1 inch, and its clear height
from platform to under side of arches is 85 feet, it will
be understood that the removal of this great structure,
without any interference with the inpoming and out-
going trains and their passengers, constitutes a task
of no little difficulty. The weight of the train shed
being carried on trussed arches, which, when cut
apart for taking down, must at once lose their stabil-
ity, it became necessary to provide some system of
support which could carry the weight of the arches
during their removal.

To accomplish this and protect the trains and pas-

sengers beneath from falling material, the engineers
designed a huge timber traveler, with its outline con-
forming to the curve of the arch of the train shed
spanning all of the station platforms. It ig provided
with heavy floors extending the entire width of the
shed. The traveler, which, when it is. carrying the
weight of two of the train-shed trusses, weighs about

moving the traveler each 40 feet is
about three hours.

As fast as the train shed is removed, low wooden
canopies covering the platforms are constructed, this
new work following up the progress of the traveler-as
closely as possible, so as to provide unbroken shelter
for the passengers. The accompanying photograph,
taken when the work was about half completed,
shows the traveler and the platform canopies with
great clearness.

An interesting feature in this photograph is the
work of excavating the easterly portion of the yard,
which is visible in the left-hand corner of the engrav-
ing. It was here that the annex to the train shed
formerly stood. As fast as the rate of excavation will
allow, new tracks are laid and additional trains are
moved over from the old high-level station to the
new low-level east station. This process will be con-
tinued until the level of the tracks in the present train
shed has been lowered some 35 to 40 feet. Following
closely upon the excavation, the two decks of the new
station will be constructed, and above them will be
built the new and very commodious terminal building,
illustrations of which have been already given in the
SCIENTIFIC AMERICAN.,

Not only is the government doing valuable work in
the preservation and growth of forests, but private
owners are also taking hold of this work. The idea of

protecting logged oft

track per day, hence
the machine does
the total wgrk of
about 300 men.
— e ——

Although electric-
ity generated Dby
hydraulic power is
daily increasing as -
the motive. power
in Spain, says a
consular report, the
increase of mechan-
ical—steam or gas—
power as an auxili-

lands and holding
them for a sec-
ond growth of
timber is growing

and there is no
reason to think that

States will not
take this matter
up and hold large
areas of these
lands for their fu-
ture timber. Men
who were brought

up in the eastern
States -have gone

ary is as great or back to them re-
greater than before. cently after a long

Owing to  the absence, and are
climatic conditions surprised to see the
of Spain, water pow- wonderful amount
er varies greatly in of timber growing
summer and winter, everywhere. Coal
and there is a choice has become such
of = evils—either of a prominent fac-
seeing a great deal tor in heating that
of power run to the demand for
waste in winter or wood as fuel does
of using that power not seem to Kkeep
in winter an(i é_up- The i f 200-1 ed 1 b; f the h ble derri in the end of the shed. LG L
plementing it in R e growth ot wood
summer by gas or suitable for that pur-
steam., Dose.

REMOVAL OF THE 600-FOOT TRAIN SHED OF THE GRAND CENTRAL STATION, NEW YORK,
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A GIGANTIC AIRSHIP DISASTER.

BY OUR SAN FRANCISCO CORRESPONDENT.
Ql‘he airship]shown in the accompanying illustrations,
which was [designed and built by John A. Morrell,
came to a sudden and disastrous
end during its first test, which was
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sistants, and an aeronaut. Strangely enough, none
was killed, six escaping uninjured and several others
with slight injuries. he—-inventor had his right leg
broken, but only three men suffered injuries that may
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of twelve men boarded it, rose from 100 to 200 feet
in the air, and reached Burlingame in San Mateo
County, about twenty miles nl._l_th of San Francisco,
where it rested. ThenlMorrel ﬂd'rganlzed the National
Airship Company, incorporated
un the laws of South Dakota,

held Saturday, May 23, at Berke-
ley, Cal,j The airship, as can be
seen| consisted of a large pointed
balloon 485 feet long and 34 feet
in diameter.| The envelope con-
tained from 400,000 to 500,000
cubic feet of gas, and below it at
intervals were supported, by
means of netting and stout ropes,
six 4-cylinder, 40-horse-power au-
tomobile motors, each of which
was connected by belts to two
propellers, one on either side.
The netting which surrounded
the envelope was joined together
beneath and carried a canvas
mattress, upon which the aero-
nauts stood and by means of
which they could pass from one’
power plant to the other. The
balloon was filled- with illuminat-
ing gas, which gave it a lifting
capacity of from 8 to 10 tonms. th

3 and’, put rth™ a prospectus in
which it stated that an air-
ship one-quarter* of a mile long
‘wag under construction and. weedd
i make regular trips between San
Francisco and New YorEJ é:ity.
| The/chairs and bedsteads wefe to
be made of hollow aluminium
tubes, the former weighing 17
ounces and the lattg{?;‘i' ounces,
and the mattresses we»e to be in-
flated with a very light gas of a
secret nature_]

The airship wrecked on May
23 was under construction for
some months in the com-
pany’s shops in San Francisco,
and was then taken across San
Francisco Bay to Berkeley. George
H. Loose, who has had consider-
able experience in building air-
ships and aeroplanes, had charge
of the construction, and was to

was, therefore, quite the largest
airship that has ever been built
in America, and was even larger
than the German dirigible of
Count von Zeppelin.j Upon the first test of this air-
ship, it was released from its moorings and allowed
to ascend to a height of 200 or 300 feet. The ascent
was accompanied by the cheers of several thousand
spectators. L’On account

of the nose of the balloon

The Airship m the Air Before Its Cullapses

Note the curvature of the balloon owing to no rigid framework,

result in death. The inventor of the airship came
from Chicago to San I'rancisco last year, and built a
vessel, the balloon of which was too small to lift the
engines and the netting. It got loose before the crew

being tardily released,
the envelope was given
an upward inclination
toward the rear of as
much as 45 deg., the re-
sult being, that the gas
rushed to this end with
great impetus and struck
against the top at that
point with a pressure of
about 30 pounds per
square foot, or 30 times
more than would be con-
sidered safe with a well-
constructed balloon. The
oiled cloth, of which the
envelope was constructed,
could not withstand the
pressure, and it burst,
whereupon the machine
fell rapidly to the ground,
carrying with it its nine-
teen passengers,., who
were tangled in a mass
of broken machinery,
flapping cloth, and net-
work. The passengers on
board the ill-fated craft
consisted of the inven-

have been first officer of the craft,
but he refused to make the as-
cent because Morrell disregarded
his advice in the work. Loose
says that the machine was unsafe; the ends were not
braced, so that, if the envelope was filled with enough
gas to keep il rigid, the emergency valves would
open, and if these were tightened, the envelope was
liable to burst. Morrell,
when asked to give his
account, of the disaster,

tor, eight engineers, five
valve tenders, two pho-
tographers and their as-

One of the Power Plants of the Falling Airship.

The men are seen clinging to the netting, the mattress in the bottom of
which has assumed a nearly vertical position.

said that when the air-
ship left the ground and
the rear end began to
rise higher than the bow,
he gave orders to let go
the holding ropes below,
so that the equilibrium
might be restored. The
shouting - of the specta-
tors drowned his voice,
so _that his orders could
not be heard; the gas
rushed to the rear end,
and the bag, unable to
withstand the pressure,
burst. Members of the
crew of the vessel say
that the envelope was
made of flimsy muslin,
unable to resist even or-
dinary pressure, and that
the forward end of the
bag was insufficiently
filled with gas. Morrell
says that, though he feels
his general theory of
the problem of aerial

The Collapsed Balloon Striking the Earth,

One of the engines is seen dangling beside the deflated
envelope.

navigation is correct, the
ascent was forced on him
by the stockholders in
the company before he

View of the Gigantic Airship Just Before It Ascended.

The six power plants suspended by ropes are clearly visible, as well as the men located at different points on the mattress that connected the power plants and was lald inside of the netting.

THE CALIFORNIA AIRSHIP DISASTER,
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had thoroughly worked out certain principles. Notwith-
standing the almost total loss of a machine that cost
about $40,000, Morrell says that the company is ready
to proceed with the construction of another airship,
750 feet long, 40 feet in diameter, and equipped with
eight gasoline engines, operating sixteen propellers and
developing nearly 350 horse-power. The new craft will
be capahle (according to the promoters) of a speed of
a hundred miles an hour. A platform will be substi-
tuted for the canvas and netting cage on which the
crew rode on May 23. Light silk will be used for the
inside bag, and heavy silk interwoven with “flexible
aluminium” for the outside bag. - Compartments in
the balloon will prevent a repetition of the disaster
that attended the ascent on May 23. There will be
more than a hundred of these, and mafly of them
would have to break before the buoyancy or equili-
brium of the vessel would be affected.

THE BRITISH CHALLENGER FOR THE HARMSWORTH
MOTOR-BOAT TROPHY.—A 400-HORSE-POWER
RACING CRAFT.

BY OUR ENGLISH CORRESPONDENT.

Great interest is being displayed in British motor-
boat circles in this year’s contest for the Harmsworth
trophy, which is to be decided in Long Island Sound
the 1st of August, the cup having been won from
France last year by the “Dixie,” the representative of
the Motor Boat Club of America. The British Motor
Yacht Club has issued its challenge, and the first com-
petitor, in which the greatest support for English
supremacy will be centered, has already shown its
speed ability in its first tests and in the Monaco races
last April. - The 400-horse-power Siddeley-Wolseley
racer, which, as well as its powerful gasoline engines,
is shown in the accompanying illustrations, is Eng-
land’s sole representative. Two days after the Amer-
ican victory of last year, the Wolseley Tool and Motor
Company of Birmingham placed in hand the designs
for a 1908 challenger, and in order that the craft
should be thoroughly tuned up for the race in Amer-
ica, it was decided to enter it in the European races
during the spring and summer. Therefore its con-
struction was immediately begun.

In carrying out their designs, the builders decided to
depart from the usual practice in such races of con-
structing a mere racing shell of fine lines, narrow
beam, and extremely light displacement; but inclined
rather toward installing plenty of power, by means of
which high speed could be secured, and toward pro-
viding a greater proportion of horse-power to displace-
ment. An engine set developing 400 horse-power at
1,000 revolutions per minute and driving twin screws
was determined upon as the most satisfactory solu-
tion of the problem, and it was estimated that this
high power could be secured with a weight of 3,900
pounds, giving a displacement in racing trim of 70
hundredweight, which would give a ratio of 5.7 horse-
power per hundredweight of displacement.

In view of the fact that it was intended that this
craft should participate in the Monte Carlo races, the
hull had to be of substantial design to withstand the
severe strains arising from propulsion at high speed
in the heavy swell of Monaco Bay. The hull was
built at the Cowes yard of Messrs. S. E. Saunders &
Co. upon their well-known system, the success of which
has been, conspicuous in the past in regard to speedy
strong vessels of this class. It measures 39 feet 4
inches in length by 6 feet beam, and has a maximum
draft at the propellers of 32 inches. Wood has been
utilized exclusively in the construction of the hull,
which is built up of three skins. The outer sheathing
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is of mahogany laid" horizontally, in single pieces
from stem to stern without a butt; the second layer is
of special oak disposed diagonally, while the internal
skin is of the same wood laid vertically, so that an un-
usually strong hull is secured with a minimum of weight.
Between each sheathing of wood waterproof silkis placed.
The skins are riveted to oak timbers placed 414 inches
apart, and between these timbers the three sheaths
of wood are sewn together upon the Saunders system
with copper wire. The main foundation is of Oregon
pine sawn in one piece from stem to stern, to which is
clenched a mahogany girder similarly running from
end to end and braced diagonally. The boat is decked
fore and aft with the exception of the engine space
and cockpit, about 15 feet in length, which is protected
by a waterproof canvas hood. With regard to the
water lines of the hull, these are straight for a dis-
tance of 12 feet from the perpendicular stem, with a
considerable flare above the waterline to lift the bow
in a seaway. As the stern is approached, a rounded
and flattened effect is secured.

The motors, while following the general Wolseley
practice, contain several interesting features. No at-
tempt has been made to sacrifice strength for light-
ness, the latter effect only being carried out in con-
nection with the less important details, the crank-
shafts, pistons, etc., only being decreased in weight by
the extensive utilization of Vickers high-tensile nickel-
chrome steel. The twin-scrgw principle of installation

This boat’s record is 34.71 miles an hour for a kilometer,

The Wolseley-Siddeley Speeding at Monaco.

was decided upon in order to secure great structural
strength in the motors, considering their high power,
the concentration of the weight amidships insuring
complete seaworthiness, combined with the benefits ac-
cruing from entirely separate units giving duplication
of driving power and balancing of propeller torque.

Each engine consists of eight cylinders cast in pairs
and bolted to one crankcase. With regard to the cylin-
ders, instead of their being cast in one piece with the
water jacket, the latter is of planished copper separ-
ately fitted. By this means it was rendered possible to
obtain access to the inside -of the jacket after the cast-
ings had been made. The copper jacket is screwed to
the cast-iron cylinder casting, the principle adopted
being plainly discernible in the illustrations. This ar-
rangement has many advantages, since it is always pos-
sible to examine the internal surface of the cylinder
wall, water circulation space, and so forth. Special
attention has been devoted to the provision of ample
water-cooling space around the valve pockets. The
valves are mechanically operated, and are placed side
by side along the front of the engine, the vaporizer
being the only part of the mechanism carried on the
rear side:

The water circulation is of the most complete de-
scription, so as to obviate the possibiiity of breakdown
through any failure in this direction.
forced through the circulation system by means of
powerful centrifugal pumps, two to each engine, driven

The water is .
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from a universally-jointed shaft connected with the
gear on the forward end of the motors, the supply be-
ing obtained through suctions placed abaft the motor.
The vaporizer is fixed high up on the outside of the
engine, the gas feed being through large-diameter
pipes to the various inlet valves. The ignition is both
high-tension electric with accumulator and coil and
high-tension magneto, the engine being started up on
the former (which is also used as a stand-by) and then
switched on to the latter. Lubrication is of the auto-
matic type, oil being supplied at a temperature not
exceeding 110 deg. Fahr. to all the important bearings
at a pressure of 12 pounds per square inch. The
clutches are of the cone type in conjunction with a
positive locking arrangement. Hoffman ball bearings
carried in gun-metal boxes held by trunnions are
used for the thrust bearings, and are mounted on the
same shaft as the clutches.

Owing to the distance between the crankshafts of
the pair of motors being governed by the beam of the
boat, and all valves, etc.,, being placed on the inside
face of the motors, in order to permit entrance be-
tween the engines when installed, for access to these
parts, the engines are set at a slight angle from the
vertical. In this way the engineers will have sufficient
space to attend to the working parts on either side.
The angle at which the engines and propeller shafts
are set is 11 deg. from the horizontal. The shafting
itself is fashioned from Vickers axle carbon steel
of 111/16-inch diameter.

The engines in running condition each weigh 1,670
pounds, and have each developed more than 207 brake
horse-power at the normal running speed of 1,000 revo-
lutions per minute. The machinery complete weighs
4,200 pounds. It is generally conceded that this chal-
lenger will prove both seaworthy and speedy, and un-
like the conventional craft of this type, it is not a mere
shell, but will withstand severe buffeting in heavy seas.

The performances of this boat at Monaco showed
well the staunchness of the hull. The small illustra-
tion of the boat traveling at full speed in Monaco Bay
shows the tremendous spray that it throws when there
is any sea running. The lines of the hull are such,
however, that its spray-throwing qualities are not so
great as those of some of the French racers, such as
the new Panhard-Levassor, for example. In the mile
and kilometer trials at Monaco the Wolseley-Siddeley
and the Panhard-Levassor boats were both evenly
matched. The mile trials were made from a standing
start, and the two boats tied in the final, each cover-
ing the distance in 2 minutes 1 1/5 seconds. The
latter boat made the faster time in the flying Kilo-
meter test, as it covered this distance in 1 minute 2 4/5
seconds, at the rate of 35.6 miles an hour. The Wolse-
ley-Siddeley covered this distance in 1 minute 4 2/5
seconds, which was at the rate of 34.71 miles an hour.
In the longer races at Monaco, the Wolseley-Siddeley
covered 31.05 miles in 54 minutes and 57 seconds, or
at the rate of 33.87 miles an hour. The 124.2-mile
“championship of the sea” race was won by the Pan-
hard-Levassor in 3 hours, 46 minutes, and 2 seconds,
at average speed of 32.97 miles an hour.

Up to the present time there have been no entries
of American boats for the race for the Harmsworth
trophy to be held in Long Island Sound on August 1.
If more than three boats are entered, elimination trials
will be held on July 10 and 11. This event will be
the first international motor boat race of impor-
tance to be held in America, and it should do much
toward stimulating the sport. - The Wolseley-Siddeley
racer has been entered by her present owner, the Duke
of Westminster.

End View of One of the Engines.

Side View of Engine. Weight, 1,670 Pounds; Brake Horse Power, 207¢
ENGINES OF THE 400-HORSE-POWER BRBITISH CHALLENGER FOR THE HARMSWORTH MOTOR BOAT TROPHY,
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RECENTLY PATENTED INVENTIONS.
Of General Interest.

EXTENSIBLE PICTURE-FRAME.—J. A.
wart, New York, N. Y., and A. W. WATT,
Wilkes-Barre, Pa. The object of the improve-
ment is to produce an extensible frame which
may be conveniently used by artists for tem-
porarily mounting a canvas within a frame in
order to observe the resulting effect. It will
present the same ornamental appearance when
extended as when contracted.

APPARATUS FOR DRAWING PERSPEC-
TIVE VIEWS.—E. MEYER, Schneverdingen,
Prussia, Germany. The chief feature i that
one of the pivots affording guidance for the
pencil, or the like, coincides with the pivot
at which the lines of projection from the
plan and elevation cut each other. This pivot
can be attached to a vertical double winged
frame, which can be moved in all directions
over the plan view, for which purpose a
pointer is provided vertically underneath the
cutting point of the lines of projection.

FOLDING UMBRELLA.—C. STONE, Battle
Creek, Iowa. The purpose here is to provide
a construction which will facilitate the folding
of the ribs, will hold them secured when
extended, will reliably hold the frame in
opened adjustment, afford three telescopic sec-
tions, for the umbrella frame stick, and afford
means for releasably holding these stick sec-
tions extended or telescopically contracted.

ROTARY REACTION-MOTOR.—G. W. BAR-
BER, SR., Jacksonburg, W. Va. The aim in
this case is to construct a motor for use for
various purposes, but more especially for dif-
fusing and distributing disinfectants, medici-
nal vapors or perfume in- a room, and for
use as a toy, and which in some applications
may be useful for turning light mechanical
toys, dentists’ and jewelers’ lathes, to operate
revolving flybrushes, or even sewing machines,
or other machinery.

CHUTE.—S. W. BrowN, Colorado Springs,
Col. An object of the inventor is to provide
a light chute adapted to be arranged at an
opening in a wall and having a tilted hopper
for directing the material through the open-
ing and serving as a closure for the opening
when the hopper is in an inoperative position.

LADDER.—A. 8. AscH, New York, N. Y.
The invention has reference to improvements in
ladders, and more particularly to that type
adapted to be supported at the upper end upon
a track or runway, and so connected thereto
that the ladder may be freely moved along
the track or set at any desired angle thereto.
The object is to provide means adapted to be
secured to any ordinary ladder whereby it
may be used in the manner above indicated.

DENTAL DAM-HOLDER.—C. A. CONOVER,
Newburg, N. Y. The purpose of the inventor
is to so construct a holder for dentists’ use,
that the frame will be flexible and provided
with ‘removable rubber pads adapted to lie
next the face, thus rendering the holder cool
and comfortable to the wearer, and enabling
the dentist to remove and sterilize the pads
each time the device is used.

Heating and Lighting,

STEAM-HEATER.—G. R. Nixon, Pittsfield,
Mass. The improvement pertains to heaters,
the more particular object being to provide
a heater of relatively high efficiency, and in
which a flowing medium such as steam or hot
water, can be made to impart a large propor-
tion of its heat to a pipe extending through
the heater.

. Household Utilities.

BOX-SPRING.—J. M. Bowers and W. R.
CLOSE, New York, N. Y. A box spring is pro-
vided with an end section capable of being
raised -and lowered without breaking the con-
tinuity of the accompanying mattress section,
and whereby such section may be elevated to
an angle and held at such elevation. Means
are provided whereby the occupant can lower
the elevated section partially or entirely with-
out leaving the bed, and when said section is
in lowered position, it is supported by the
main frame in horizontal alinement with a
fixed section.

Machines and Mechanical Devices,

SOUND-REPRODUCER.—R. B. SmiITH, 937-9
Broadway, New York, N. Y. The reproducer is
such as is employed in connection with talking
machines. The more particular object of the
inventor is to provide for greater freedom of
movement of the stylus lever in order to per-
mit a more faithful reproduction of the vibra-
tions and to avoid undue wear upon the record
and stylus. Means permit the lever to travel
freely in a direction lateral to the general
direction of travel of the diaphragm.  Mr.
Smith is also inventor of a revolving aerial
automobile illusion with lady in it, a shadow
clock showing time on the sidewalk, and a
triple phonograph speaker in which three
records are played at one time.

ATTACHMENT FOR TALKING-MACHINES.

-W. A. CHAPMAN, Smithville, Ark. The ma-
chine admits of general use, but is of peculiar
value in cquection with sound reproducers
employed upon disk talking machines. Among
the purposes of the inventor are general im-
provement of the tones, amelioration of the
scratching and metallic hardness and the de-
velopment of delicate. sounds difficult of re-
production.

Scientific

AIR-SHIP.—G. Bovrp, Plainfield, N. J. Both
the car or hull and the gas-bag are composed
of a plurality of jointed sections, the adja-
cent sections of the hull and ‘bag being con-
nected together, forming the ship into a plu-
rality of sectional parts
different planes whereby considerable flexibility
is afforded, making it possible to change the

direction of flight both horizontally and verti-I

cally, with facility.

CLOCK-MOVEMENT.—G. 3
SYLVAN, and E. W. SyLvaN, Columbia, S. C.
The intention in this patent is to provide
means for securing a more uniform transmis-
sion of power from the main spring of a clock
or watch to its escapement, to render the
same more accurate in its time keeping values.
When the mainspring is wound to its maxi-
mum tension it transmits its power more ener-
getically than when relaxed and nearly run
down. The invention overcomes this irregu-
larity.

AUTOMATIC DUMPING DEVICE.—J. W.
WEAVER, Skidoo, Cal. One object of this im-
provement is to provide a device having an
apron operated by the movement of the bucket,
partially to cover the shaft or excavation, to
prevent the accidental return of part of the
contents of the bucket when the latter is
dumped, and having supporting means con-
trolled by the movement of the bucket for
holding the bucket in the dumping position.

Nore.—Copies of any of these patents will
be furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title of
the invention, and date of this paper.

SyLvanw, - J.

INDEX OF INVENTIONS
_For which Letters Patent of the

United States were Issued
for the Week Ending
June 2, 1908,

AND EACH BEARING THAT DATE

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

Abdominal supporter, K. Koerner..........
Abrading and polishing material,
ll)]Olliiing sheets of, Randall

889,624

& Camp-

889,717
. 889,328
. 889,590

Addressing machine, Owens & Lyle..
Advertising apparatus, W. P>, Dun Lany

Advertising apparatus, W. J. Sawyer...... 889,814
Advertising - apparatus, traveling, D. .
MCOSKeT tvtetienruneneeeneneeanannnnnn 889,390
Advertising device, A. J. De Barry ... 889,212
Advertising device, T. Kharas....... . 889,618

.. 889,674
. 889,693

Advertising device,
Air ship, S. Lake

Amusement apparatus, A. Malsin .. . 889,472
Animal carrier, S. L. Cook .............. 889,586
Animal releasing device, H. J. Hanson.... 889,878
Annealing box, L. J. Campbell, et al...... 889,438
Anvil, plow, Cox & Goodwin........ . 889,206
Apricot cutter, R. Good . 889,458

Apron, J. G. Lyons

889,470
Asbestos sheathing to structural framework,

movable in relatively‘

June 13, 1908.

L ]
American
e e —
Car, railway, C. H. Jaeger ............... 889,613
Cars, emergency bolt for draft timbers of
railway freight, T. J. Gannon ........ 889,597
Cars, switch throwing device for street rail-
way, . JOMES s i 889,785
Cars, third rail attachment for electric, G.
H. Sohn ............covuunen . 889,266
Carbon chlorids, ete., .
Blackmore ..........ccciiiiiieiiiianans 889,573
Carbonator, injector, J. H. Fox . 889,516
Carbureter, H. T. Thomas 889,558

Carbureter for internal combustion engines,

J. C. Schneble .....civiiiiininnnnnnnn 889,487
Card supporting device, E. L. Sherwood.... 889,340
Carpet- sweeper and cleaner, J. M.

Spangler ..........iiiiiiiiiiii i, 889,823
, Carriage and automobile body, M. J. Roth
j schild ......coiiiiiiiii it 889,402
Carrier, See Animal carrier.

Cartridge, blasting, P. Selbach .......... 889,639
Casting apparatus, die, Rauh & Olsen.... 889,547
Casting device, P. Schwickart 889,723

Cattle guard, M R. Wilhite
| Cell case machine, G. W. Swift,
ICement from blast furnace slag,

889,838
889,643

turing, H. Colloseus, reissue.......... 12,801
Cesspool, drain, and distributer, S. B.

GOff .o i 889,599
Chain machine, F. E. Vandercook .. 889,415
Chair desk attachment, F. James. .. 889,526
Cheese cutter, R. Flemming, Jr.......... 889,449
Cheese mashing machine, E. Biggs... .. 889,572
Churn motor, A, E. Linton .. 889,854
Churn operating mechanism, E. Riley.. . 889,337
i Chute, E. W. Ritter ..........cccicuun.n 889,809
| Cigar mold, N. Du Brul............ 889,773, 889.774
Cigar tip perforator A. W. Stephens..... 889,556
Cigar wrapper cutting machine, A. Du

Brul ...t i, 889,772
Cigarette box and case, G. Albrecht. .. 889,568
Cigarette holder, E. F. Crane........ . 889,207
, Cigarette pipe, A. Weisz . 889,283
Clamp, H. J, Arnold .. . 889,842
Clasp, P. W. Hoffman .......... . 889,230
Cleaning machine, D. E. Preston.......... 889,716
Clock and call system, illuminating electric,

B. Maas....cocvtnrnnnnnnnnrnnennns 889,533
Clocks, marking device for watchmen’s, A.

. Newman .........coeviuiieenunnnnn. 889,393
Cloth finishing machine, T. B. Kazanjian.. 889,851
Clothes fastener, L. Risley ............... 889,548
Clutch driving device, J. M. Daly. 889,297
Coat, Connor & HesSS .........ccvevivnuninns 889,761
Coat, hat, and umbrella hanger, combined,

J. S. Robinson .........c.ciuuiunnan.. 889,721
Cock, adjustable stop, F. M. Holliday...... 889,523
Coil, RuhmEkorff, J. Mclntyre, reissue....... 12,805
Coin card, J. H. Knight .......... e 889,377
Collars, ete., folding machine for, G.

Reece ....... . 889,858
Colter, B. Ross . . 889,486
Compass ‘point, in N

muller ........c il 889,447
Compressor, rotary, 889,398
Concrete composition for building material,

H. Ibrecht ........................ 889,569
Concrete pipe, reinforced, C. H. Cartlidge. 889,440
Concrete, protective setting for metallic

bodies in, R. T. Kanski ............. 889,240
Concrete sewer construction, B. Lowther.. 889,796

Concrete structures, reinforcing frame for,

G. M. Graham _............co0iiuiin. 889,223
Condenser, vapor, J. C. Clark [....... . 889,201
Cooking vessel, domestic, A. W. Cram.. 889,509
Coop, J. J. NOSer ....ooovvvennnnnnn 889.257
Coop, M. C. Frits ......... .. 889,596
Cork extractor, H. L. Medle . 889,474
| Corn holder, J. Bustanoby . 889,434
Cot and bath tub, combine .
| 77" B MeCord ..vvrernnnnn . 889,324
Cotton squares, - machine for gath .
| S. Bunting .........ciiiiiieiiiiiieian. 889,757
' Course marker, E. H. Barney... ... 889,293
Cow tail holder, L. G. Webhb. . 889,836
Crate, J. Hettrich ........... ... iiit.. 889,849
, Crate, self-cleaning knockdown poultry and
! merchandise shipping, S. W. Bell...... 889,191

Cream separator, O. Anderson
Crutch, G. B. McConnell

Culvert, knockdown, F. S. & F. H. Beach:. 889,745
Curb, drain, and conduit, R, T. Hooper.... 889,524
Curtain fixture, C. L. Hopkins

Curtain pole, A. Marr .........
Curvature gage, G. W. Haas ..
Cushion, J. S. Bukacek .........
Cushioning device, F. 0. Kilgore...........
Cut out mechanism for electrically operated

machines, Conger & Pearce.

889,619
. 889,358

means for attaching, C. E. Wade 889,831 ' Cycle motor, four, A, G. Spencer 889,267
Assembly chair, J. C. Brooke. . 889,578 Dead centers, device for overcoming, Ham-
Automatic gaté, F. T. Fay 889,591 | ric & Chitwood ................ ... ... 889,304
Automobile speed controlling mechanism, T. Derrick, A. Taylor, Jr......cceeueueuennens 889,826

B. Jeffery ....oiiiiiiiiiiiiieninanannn 889,528 Desk and seat, combined school, J. C.

Axle box, Wood & Carson 889,422 Brooke .....cciiiiiiiiiiiiiiiiiiianaas 889,577
Bag holder, E, M. Sutton . 889,557 Desk and seat, school, J. C.. Brooke. .. 889,579
Bag holder, C. L. Bond ....... . 889,751 Disintegrator, digesting, M. R. Kennedy . 889,241
ait, artificial, E. A. Pflueger ............ 889,804 Display cabinet, D. F. Greenawalt........ 889,519
Bales with wire, apparatus for Display stand, rotary, C. L. Gerken........ 889,517

compressed, F. M. Giddings 889,848 Dividers and calipers, spring, A. F. Voss.. 889,416
Bandage, elastic woven, W. J. Teufel...... 889,827 | Door catch, engine house, D. E. Damp-

Bar. See Car coupling draw bar. 41 4 P 889,665
Bark removing machine, C. Bache-Wug .... 889,292 Door or gate support and closer, A. J. Gray 889,365
Bearing for shafting, self-alining, W, B Door securer, H. A. Johnson .............. 89,239

DY € 889,704 | Door stop, J, Gerson ................. . 889,453
Bed and couch, combined, J. L. Blake.... 889,351 | Draping machine, S. S. Sencenbaugh . 889406
Bed bottom fabrie, H. Richardson. 89,335 Dredges, dumping mechanism for Y
Beer cooler, E. B. Hogan . 889, 6 7| ~ Clifford & Ferris ... . 889,202
Bell, door, N. B. Le Fevre. 889,316 Drum, A. D. Converse 889,762
Belt guide, automatic, H. F 2 ' Drum attachment, A. C. Ludington... 889,702
Belt stretcher, W. Lozo 889,250 Drum, snare, V. Platz, Jr.......... 889,331
Berry box, H. AIWeS «....ccovvvnnnnnnn.. 9,651 | Drying apparatus, G. A. Cutter......... 889,209
Billiard and other game table, H. G Dynamo, wind operated, E. J. Johnson.... 889,883

Barrett ..o..ueeiveeiiriinineenneaanaann 889,843 | Earth handling machine, 0. L. Nelsler..... 889 326
Blending machine, G. J. Hicks. 889,606 | Edible matter, device for curing, C. B.
Blower, W. McClave .......... 889,713 Trescott ....oveiiernneennneenennannann 889,828
Boiler flue blower, A. S. Dillon. . 889,299 | Educational device, J. A. Foley...... .. 889,515
Boiler flue cleaner, A. Gronvald 889,302 | Electric alarm, thermal, L. Currier. . 889,765
Boiler flues, apparatus or tool for reduc- Electric furnace, A. J. Peterson .......... 889,857

ing the ends of, inner...... 889,728 ' Electric induction furnace, K. A. F. Hiorth 889,522
Boiler tube calking device, H. Kuntze.... 889,242 | Electric machine, dynamo, V. G. Apple.... 889.841
Bolt operating and automatic locking | Electric switch, A. A. Wohlauer.......... 889,566

mechanism, J. Meikle ................. 89,630 | Electric transmission of intelligence, I.

Book and copy holder, note, H. W. Avis... 889 743 KitSee .uiviiiiinnenerenenennnnnnnannn 889,788
Book, check, F. C. Rhodes... 889,719 | Electric wire connector, C. J. G. Kein 889,786
Boring jig, A. W. Thomas . 889,273 Elgctrical conductor support, F. B. H.
Bottle, J. C. Anderson 889,500 f ................................. 889,803
Bottle closure, H. P. Roberts 889,636 Electrical distribution system, J. L. Wood-
Bottle neck and attachment therefor, D. S. | ................................ 889,567

HAYnes ....ovenniniiiiiinnneennnnnenns 889,682 Dlectromedlcal battery, E. T. Otto........ 889,542
Bottle, poison warning, T. Newman...... 889,394 Elevator safety attachment, D. I{. Walling-
Bottles and the like, stopper or closure for, | B ) o 889,833

P, Conrad ...vivviniinierinieninnenenenns 889,872 FElevator safety device, A. Hodson. . 889,686
Brake shoe, railway car, S. A. Crone, Ellipsograph, J. T. Kelley................. 889,313

889,510, 889,511 | Embroidery. frame, shuttle machine, .
Bread baking machine, altar. M. A. Horan. 889,232 Hochreutener ...........coveivuiinienns 889,783
Brick cutting machine, H. Heuss.......... 889,684 | End gate fastener, L. & J. A. Carter . 889,296
Bridle bit, P. S. O’Neil . 889,396 End gate, wagon, C. E, Carroll............. 889,295
Brooder house, G. H. L 889,696 | End gates and the llke, fastenmg device for
Buckle for webbing, one piece, F. A. & J. wagon, J. Huffman ..........%..cccuueen 889,688

B. RuSs ......coiiiiiiiiiiniinnnnnnns 889,403 | Engine. See Gas explosion engine.

Buckle, suspender, G. A. Weld.. . 889,495 | Engine, M. L. arris .. 889,460
Buildin blocks, apparatus for g Engine, C. O. Robertson ...... . 889.859

artificial, A. A. Pauly . . 889.633 | Engine stop, Grieve & Morrissey............ 889,459
Building light P. Schwickart 889,724 | Envelop fastener, E. B. Stimpson PN 9,269
Button, display or campaign, E. H. Roy.... 889.549 | Envelop fastener, E. E. RUNYOD «.....0..... 889,638
Button or badge, J. B. McDonald.......... 889,714 | Excavating machine, tunnel, G. W. Jack-
Buttonhole protector, L. Schiff .... .. 889.405 1) 889,464
Cabinet, Kkitchen, Curtice & Rosser. .. 889,766 : Excavating tool, R. A Bonnell . 889,192
Cable terminal, F. B. Cook ........ - 889,442 i Fyelet, P. R. Glass ..........c...oceeee 889,455
Cableway, marine, T. S. Miller............ 889,387 | Fabric, machine tor braiding tubular, L. A.

Cager and automatic sump guard, G. TODES v vvveannnnnnannnnnecannnen . 889,311

Holmes .....vviiiivneiiniiiieeenniinnns 889.307 Fan, power, G. W. Weiss y
Calculating machine, E. J. Brandt .. . 889.353 Fastener, J. Bustanoby
Calculating machine, E. S. Ensign 889,668 Fastenings machine for inserting, T. Brlggs 889,752
Cames, machine for producing, " ! Fence clamp, W. B. Shotwell ......... )

Morrell ...t i i 889,479 Fence clamp, wire, H. H. & H. C. Ha ,
Cap for receptacles and making the same, I Fence post, G. H. Ward ...........

metallic; H. Dodge ....... . 889.214  Fertilizer distributer. Murry & Evans.

Capstan, horse power, J. S Swenso. . 889,271 | Fire engine heater, W. F. Messiter..

Car, BE. I. Dodds ..........coviuuiuiunnnnnn 889,588 Fire shield, D. S. Watson .........

Car, automatic dumping, J. W. Reed.. . 889,718 | Fire truck signal‘ J. Kenlon.

Car bolster, J. Allison .................... 497 ' Firearm, B. F. Langdon ......

Car chock brake, railway, J. E. Gabriel... 889.847 ‘I‘uearm sight, F. A. Schanz ...

Car coupling, P. Schmidt ................. 889,816 Fish hook, A. F. Bingenheimer...

Car coupling draw har., L. Boirault. . 889,748 | Fish hook guard, C. R. Carpenter.. s

Car door fastener, C. G. Harrington 889,601 }Flanze . Bynum .........ouvevneinunnnns 89,759

Car draft gear, railway, C. H. Howard, Floating structurc. steady, W. F. Murray.. 889,801
et al ... i 889.234 Floor scrapers, sweeping attachment for,

Car, dumping, W. -W. Wallace. .. 889,865 Ackermann ...........0iiiieinnn 889,496

Car, dumping, C. P. Astrom .. 889,866 Fly trap R. I. Ramsev- ... . "889.635

Car ender, A. J. Berg ...... . 889.504 Flying machine, D. D. Beattv . 889,502

Car fender, J. M. Smith .................. 889,862 Fuel, artificial, Ivery & Linthicum ......... 889,612

Fuel, binder for compressing, W. F. Giles. 889,618
Fuel, waterproofing material for artificial,

Ivery & Linthicum .................... 889,611
Furnace. _See Electric furnace.

Furnace, J. Greis ......cooiiiiinnnineinnnns 889,366
Furnace charging mechanism, D. Baker.... 889,571
Furnace for metallurgical and smelting pur-

poses, Birkeland & Eyde ............. 889,431
Furnaces, preparing fine particles of iron

oxid for use in blast, U. Wedge....... 889,563
Fuse, electrical, Charters & Jones .. 889,200
Game choker; C. H. Kessler ...... .. 889,691
Garment, S. Greenes . 889,877
Garment pressing and forming appaiatns,

M. Stein ...l 889,824
Garment support, R. Klein ......... . 889,620
Garment . supporter, M. Waterstraut 889,280
Garnet machine, J. K. Proctor............ 889,546
Gas explosion engine, G. C. Bourdereaux... 889,193
Gas furnace, E. A. NewcomDdD ............ 889,256
Gas meter, J. R. Armstrong ....... .. 889,652
Gas motor engine, C. B. Wattles . 889,417
Gas pressure regulator, V. E. Bean........ 889,189
Gas purifying apparatus, N. T. Haumgt()n 889.228
Gas purifying apparatus, E. Higgms ..... . 889,229
Gas service pipes, antifluctuator for, W. M.

WO00Ad et i i e e e 889,423
Gate fastener, T. J. Thompson .. 889,492
Gear calculator, H. W. Fellows. .. 889,360
Gearing, J. Fair ............... ... 889,514
Gearing, J. S. Barnes .. 889,868
Gearing, change speed, .T. L. Didier... . 889,769
Gearing, power drum, C. FF., Callahan...... 889,437
Glass drawing method and apparatus, F.

L. 0. Wadsworth .........ocoiieee..n 889,832
Glass for making glass insulators or similar

articles, feeding molten, H. M. Brook-

field ... o e 889,354
Glazing strip, W. . Tenney...... .. 889,412
Gold saving apparatus, L. Sachse. . 889,813
Golf ball,. F. H. Mingay ................. 889,709
Golf or similar games, device for use in

playing, N. O’Shaughnessy .. 889,397
Grader, A. B, Grodaes 889,781
Grain drier, F. J. Thull ........ 889,560
Grain separator, W. A. Brewster..... .. 889,433
Grate, J. Lees ....oociiiiniiinnnn .. 889,698
Grater, nutmeg, W. H. -Davidson. .. 889,666
Greenhouse bench, J. Wilson............ . 889,349
Grinding device for sharpening the xotaiy

circular knives of meat slicing ma-

chines, etc., W. A. Van Berkel........ 889,830
Grinding machine, G. M. Stedman. .. 889,555
Grindstone attachment, T. J. Murph‘ .. 889,481
Gun attachment, G. Szemerey ........ .. 889,644
Gun rest, folding, S. L. Burnaugh, Jr...... 889,658
Guns, chain rammer for, Meigs & Stout.... 889,321
Guns or the like to each other, means for

automatically indicating certain relative

positions of, W. D. Kilroy............. 889,852
Guy, stretcher, and clamp. Swort-

figer .............. .. 889,490
Hair crimper, A. Wilcox 889,565
Hair roll,. R. H. Damon 889,873
Halter rope, H, A. Mett 9,707
Harrow, spring tooth, L. M. Piester.... 889,259
Harvester, corn, W. Hall .................. 889,226
Harvesting machine cutter bar, O. C. Turner 889,646
Harvesting machines, bundle carrier and

dropper for, Ferris & Dikeman........ 889,672

Hay loader, H. M. Neuhaus .. 889,392
Head gate, W. J. Swords ................ 889,272
Heater. See Fire engine heater.
Ileating system, J. J. Lawler ............ 889,382
Heddie frame, C. E. Briggs ... .. 889.655
Hemp brake, I. O’Neill, Jr... .. 889,258
Hinge, R. J. Morg ......... . 889,539
Hinge, J. Murray ... 889,631
Hinge, W'. A. Maikev ..... 889,79%
Hinge, lock, J. A. Waters 889,834
Hitching device, rein, W. E. 89,660
Hod, W. G. Avery ...........c..... . 889,427
Hog tank, U. G, Mignerey ................ 889,708
Hooks and eyes, art of coating and appa-

ratus therefor, W. M. Corthell......... 889.661
Hopper mechanism, J. C. Mertens .. 889,706
Horse blanket, F. L. Nagel ......... .. 889,391
Hose clamp, H. B. Sherman ....... . 889,726
Hose support, lawn, L. E. Whitney. 889.419
Husking mitten, J. W. Covert........ 889,663
Hydrocarbon burner, H, H. Ashlock. 889,291
Ice plow attachment, S. Knecht ..... 889,623
Igniter, G. J. Schultz .................... 889,338
Ignition systems, timing device for jump

spark, W, D. Foreman ................ 889,450
Incubator, G. H. Lee ................. 889,697
Index cuttmg machine, F. P. Rosback. 889,401
Index guide, H. Rand 889,332
Indicator, D. Levy ..... .. 889,853
Insulator, M. H, Strong ... . 889,884
Ironing board, T. A. Davis «ovoeiinnniiiis 889,767
Journal box cover, dust proof self-locking,

J. . Gibney ...t 889,780
Knockdown table, L. Graumiller, et al...... 889,600
Label affixing machine, J. M. Brown,

889,753, 889,754
Laces, tension device for shoe, R. Dorothy 889,770
Ladder and washbench with ironing board

attachment, combination step, W.

JohnsSon ... ...ttt 889,850
Lamp and burner, C. F. Fellows...... .. 889.779
Lamp hanger, W. R. Holcombe ....... . 889,608
Lamp receptacle, A. A. Moffitt ............ 889,322
Lamps, multiple socket for electric, F. J.

Russell ........ooviiiiiiiiiiiiiiiiiis 889,812
Last or form, shoe, A. W. Sutherland. . 889.411
Lathe dog, J. McCarthy .. . 889,711
Lathe, staff, W. B. Mehl . 889,386

Lettering apparatus, Krueger & Evelyn.... 889,626
Lever, T. A. Burke ..........ccovveunennns 889,198
Linotype machine, Holbourns & Longhurst.. 889,231
Linotype machine, J. R. Rogers 889,400
Linotype machine, W'. H. Scharf .. 889,552
Linotype machine, D. S. Kennedy 889,617

Linter bats, machine for making, Haskell

& Davidson ............... .00l 889,461
Liquid distributing system, A. Bowser...... 889,575 .
Loading apparatus, W. C. Lipscomb...... 889,699
Lobster claws, device for binding, T. Jen-

FS=) ¢ 889,238
Lock, T. OzZOTOZY .....vvvvveenennnnn ... 889,543
Lock, R. Johnson ... . 889,615

Lock, H. R. Towne
Leck for levers, ete., W.
Locomotive, L. Goos, Jr............
Log carrier and stake therefor,

.. 889,734
. 889.610
889,676

Bryant 889,616
Loom shuttle, 0. Landry ........ . 889,381
Loom shuttle, hand threading,

Brown .........oiiiiiiiiiiii i, 889,327
Loom shuttles, apparatus for changlng, G.

Geppert ... e 889,452
Loom stop mechanism, A. A. Wendt....... 889,650
Loom take-up mechanism, Jenckes & Ryon.. 889,237
Loom take up mechanism, Wendt. 89,564
Loom temple, Cunniff & Ainsworth...... 889,208
Loom warp stop motion, A. E. Rhoades. 889,808
Looms, filling fork for, E. S. Stimpson. 8889'335

9. 9

Lubricating apparatus, K. Shaffer........
Lubricator, G. Blank......... .
Machine frame E F. Hedderich

Magnet, eye, H. Thomassen......... 889.346
Magnet for telegraphones, J. A. Lieb 889,317
Magnifying glass, F. Bold ................ 89,352
Mail bag ejector and receiver, automatiec,

G. W. Somerville ............ N 889,343
Mail box, J. A. Siegfried .. .. 889,727
Mail crane, I. H. Pringle ......... .. 889,545
Mail delivering device, I. E. Payne . 889,634
Mail wrapper, L. Vecchio ................ 889,347
Mailable papers, means for closing and seal-

ing, R. M. Kerr ..........cvcivviunnn. 889,529

Mantles, process and compound for treat-
. ing, M. H. Hulings ..........cc0cevunns 889.308
Manure loader, J. D. R)etve]d, et al. . 889,336
Mateh box, G. W. Morgan ........ 889,252
Measure, linear contour, G. W, Ha 889,225
Medicating and massaging appliance, H.

RODINSON tviviiniiriierinnenennnennens 889,810
Medicine dropper, J. A Clifton. 889.203
Medicine measure. A. Weber. . 889,738
Mercerizing, Smith & Milliken. 889,861
Metal, expanded. J. Kabn ......... . 889.312
Metal plate catcher, A. J. Maskrey........ 889,629
Metallic' tie, W. Goldie .......... 889,456, 889.457
Metallic tie and rail fastener, F. Klcus-

NItZET ... i i i i 889,621
Meter. See Gas meter.

Milk cooler, P. Hay ...................... 889.681
“Milting - cutter, Valentine & Dahl .. .. 889.829
Mine- cage safety device, C. Shewan. .. 889,408
Mixing device, W. S. Morgan............. 889,323
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WOOD WORKING
MACHINERY,

Foot, Hand and Light Power.
For mortising, grooving, boring,
wouiding, etc., and scroll work.
Easy cumug. works quick and
true. Does asneat and clean work
asany planing mill with one man
to operate. Write for latest free
catalog.

THE SENECA FALLS MFG. (0.
6y5 Water St., Seneca Falis, N.Y.

Engine and Foot Lathes
MACHINE SHOP OUTFITS, TOOLS AND
SUPPLIES. BEST MATERIALS. BEST
WORKMANSHIP. CATALOGUE FREE

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0.

and Turret Lathes, Plan-

FUOt aﬂd PUWEI’ ers, Shapers, and Drill Presses.

SHEPARD LATHE CO., 133 W. 2d'St. Cincinnati, O.
Veeder T Bt
Counters [

to register reciprocating
movements or revolu- )
tions. Cut full size. 1 ,

Booklet Free -
VEEDER MFG. CO. -

18 Sargeant St.
Harttord, Conn.
Cyclometers, Odometers, »
T'achometers, Counters 3} 2t
and Fine Castings. - S

of
every description. Let us develop your ideas.
CHAS. E. DRESSLER & CO.
141-149 East 23d St., New York City
ESTABLISHED 1884

We design and build special machiner

Detroit ¢
‘Engine -
-Stama without cranking; no

cams, valves, springs or spro-
ckets. Ouly 3 moving parts.

| 8-0-7-101, P,
Froportiooate
prices, Cyl-

testimonials,
SEND FOR FREE CATALOG. ready to ship.
DETROIT ENGINE WORKS,
1332 Jefferson Ave., Detroit, Micb

BERMNJAMIN AR RIFLE
FOR MEN. ;

AND Y5
BO
(_)I.DE“

e Pucumatic Gun operated by com-
pressed air same as rock drills,
pneumatic hammers, air brakes,
etc. Not a toy or spring gun. Ten times more
force than any such. Shoots through more than
one-half inch pine. For all kinds of small game. New take-down
pattern. Great gun for summer outings, One thousand shots,cost only
ten or fifteen cents. Fully guaranteed. Sent prepaid in United States
and parcels post countries upon receipt of $2.50, Trade supphed by
leading jebbers or direct. Agents wanted. Illustrated circular free,

BENJAMIN AR RIFLE & MFG. C0.. 609 N. Broadway, St. Louis, Mo,
THE “BARNES”

Upright Drills

10 to oo-mch Swing
Send for Drill Catalogue.

W. F. & JNO. BARNES CO.
(Established 1572)
1999 Ruby St., Rocktord, 111,

; 11-mch Screw Cutting Lathe

Forfoot or power as wanted.
Has power cross feed and com-
pound rest. A strictly bigh
grade, modern teol. Ask us fer
printed matter. Descriptive
circulars upon request.

Rockford Drilling Machine Co.
Rocktord, IlL

European Branch, 149 Queen
Victoria St., London, E. C.

Motors

for airships and other pur-

poseswhere lightand power-

ful enkines are required.
1vo 40 H. P. Air Cooled.

50 & 100 H. P. Water Cooled.
AdOpted by War Department. Send for catalogue B.

G. H. CURTISS MANUFACTURING CO.

Hammeondsport, N. Y.
1 H.P. GASOLINE

GARDNER " "&xaines

Simplest, safest, lightest running. most com-
pact and durabls engine built,  Always Teady
to run; neverout of erder. The ideal engine
for driving motor boats, dvnamos, lathes,
water and air pumps, and for every pracncal
purpose where light motive power is required.
®  Engioe complete as shown herewith, shipped

anywhere in the world. Gasolime engines of

any H. P. for every purpose built to order.
Write for catalog and prte':
GARDNER MOTOR CO.
5011 Deliuar Ave., §t, Louis, Mo.

ﬁ

Positive
Feed

rﬂow to Build a 5 H.P.
Gas Engine at Home

In SCIENTIFIC AMERICAN SUPPLEMENTS
1641 and 1642, E. F. Lake describes simply
and thoroughly how a five horse power
gas engine can be built at home, Com-
plete working drawings are published,
with exact dimensionsof each part. Price
by mail for the two Supplements, 2ocents.

Order from your
newsdealer or from | MUNN & COMPANY
Publishers

361 Broadway, New York

Molding machine, T. II. Keller, et al. .. 889,465

Motor mechanism, A. Ii. Miller . 889,477

Motors, fuel feedmg device for internal com-
bustlon hydrocarbon, T. L. & IL.

Bodlesakl o oL e e 0000
Mower, . W. Gaefcke ..........c..ovn..
Mowers, etc., cutter bar for, D. R. Glezen.
Mutller, ear, T. H. Sherman ..............
Musical instruments, expression device for

pneumatic, . De Kleist..............
Musical instruments, pneumatic action for,
AN AT ol T e oo te et e e e ToTe o Te T et T
Musical instruments, speed regulatorr for
automatic, I8. De Kleist.....vvuuns
Necktie holder, J. C. Ryan

Needlework, art, P. Johnsen
Nose ring, C. B. Wagner, Jr.
Nozzle, spraying, S. H. Adams
Nut lock, I. B. Martin . 5
Nut lock, J. H. Colkitt
Nut lock, J. C. IMleischman
Nut lock J. J. Brown ......

Nut lock ‘D, W. Crozier ....... . 889,764
Nut, lock Mathias & Staggs . 889,705
Nut machine, F. Lackuer ....... . 889,379
0il burner, M A. Fesler, reissue. 12,802
Oil can, H. A, Tellerson ......o.ovvvuunn.. 889,491
Oil disintegrating apparatus, fuel, II Luck-

ENDACH /v oY chefelels i) « a slslale v sieisla alala nia s[sls 889,701
0il feeder, lubncdtmg S. Al Lvhmdn . 889,248
Ore concentrators, slime saving device f01

B. E. Duggan ....eccvcevnes 5odaoaoaod 889,300
Ore screen, I. Franz ....... . 88.)04.3
Overshoe tastener, J. Ilopson .... . 889,374
Package carrier, C. J. Miller .... 889,536
Package carrier, Miller & Canney 889,537
Packing, C. I. Reynolds ........ 889,807
Packing, piston rod, A. C. Schaef 12,806
2aper cutting machine, T. C. Dexter 889,213
Paper milk bottle, J. J. Burke . 889,758
Paving block, II. A. Kratzer. .. 889,692
Pen, fountain, J. Bustanoby..... 888, - S8 889,435

Photograpuher’s a
Photographic app
Photographic appara

ated, W. A. Chamberlain.............
Photographi¢ printing

L2 S e e s e
Photometer, V. H. Slinack ...
I’jano, player, G. Ilochman
Piano Qlu\e“ note sheet for autopneu-

matic, J. W. Clouse .....coevevvnnn. 889,204
Pianos, modulating uattachment for auto

matie, T. Danquard .......ccovo..a. 889,444
Picture moldings, picture frames, and the

like, mechanism for use in the prepara-

txou of, C. E. Seckford ...... . 889,563
Pictures, ievxce to hang and

Dupeire .. 889,215
Pipe coupling apy tus .. 889,315
Piston, J. Warnant o0 .. 889,279
Piston, Snyder & Miner .. 889,732
Piston rod swab, J. \W. Evens.. .. 889,669
Pitman, G. A. Cram .....c.ceeecu.. .. 8B8Y, 763
Planter attachment, seed, C. . 889,329
Planter, potato, R Blalr .......... . 889,651
Planter, seed, P. L. Williams . . 889,285
Plating apparatus, C. G. Backus..... .. 889,744
Plug cutting machine, LElder & Pool. . 889,613
Plug, wall, C. Lovely .....cociiiiiininnnnn 889,700
Pneumatic transmission tube cartridge, I

H. "“Woleyer' ..o crpfscssasescsseanmese 889,420
Pole supporter, R. Ilickey 889,373
Polishing muachine, C. L. Hawe: 889,680
Postal folder, W. K. Sanders. 889,404
ot cover, 13, J. Hlansen .. 889,367
Potate digger, R. Blair 889,653
Power developing apparatus, t

wood . 889,359
Power mechanism, C. E. Marshall. 889 318
Power transmission mechanism,

speed, G. L. Reenstierna .............. 889 333
Precious metals, concentrator or washer for,

II. Wade

LTIV 556 000000000000000300000000000000
P'rinting device, stamp, F. C. Carroll....... 889,357
I’rinting mechanism for listing machines,

total, Felt & Wetmore........o.ovuu. . 889,671
Printing mechanism, selective, L. D. Bel-

IR 5 G0 S 856000 o o B 0080000800000 889,503
Puller. See Stump and tree puller.

Pulp or jute boards and the product thereof,
making waterproof wood, C. B. Jame-

1) 1 N . 889,235
Pump, Benson & Abrams 889,4.30
Pump attachment, T. MecNally 889,325
Pump piston, T'. Turner 889,275

Pump, water bdldnwd‘.",II M. Spinolla.

Pumping jack, J. R. Ware............ 889,278
Punch, automatic center, F. Spalding. .. 889,409
Puzcle, C. 8. L. I\ennedy ................... 889,314
Quartz mills, battery screen frame for, R.

E. L. Lampsoll. .. couveeitieeieneeeenans 889,380
Radiators, foot warmer attachment for, J.

B. JONES «evrrvrrnnnnnasnanssneenrens
Rail joint, IH. G. Gillmor.
Rail joint, W. Taylor.............. . X
Rail joint, insulated, B. Wolhaupter........ 889,288
Rail joints, combined angle bar, nut lock

and base plate for, II. N. Northoff..... 889,856
Railway, aerial, S. Y. Sweeney...... . 889,642
Railway cross tie and connection fo:

on ties, metallic, M. Shaner............ 89,725
Railway, electric, Von Glzinsky & MecClure. 889, 2u
Railway frog, S. Canty....cceeeeeeeeecase . 889,199
Railway frog, G. L. Bell 5 889,747
Railway rall fastening device, G. Mackdy 889,471
Railway signal system, E. P. Cook eee.. 889,205
Railway signal system, L. IL 'l‘hullen

.51
9

Railway signaling system, C. H. Lay..
Railway spike, J. N. Draemel........
Railway switeh, C. K. Christopher* .. 889,441
Railway switch, J. I Reynolds............ 889,485
Railway system, third rail electrie, J. K.

) S NS 5 0 SEEE 55 b o no 0ol B 00 IS 56 000 889,448
Railway systems, protector for third rails

of, J. N. Tomlinson......... Ceeeeaeaans 889,559
Railway tie, J. II. Houck 889,

Railway tie, Ebinger & S 889,777
Rake, A. S. Burckhalter. 889,656
Range oven, H. B. Janes......cvevueivennenns 889,236
Receptacle and stool, cumbme ventilated,

I, COmMPEONY . ... eeireierea¥e¥eieide oo o e ooie s o s 889,508

Receptacle closure, hermetic, W. A. Lorenz. 889,531
Reel for ruching, veiling, and like fabrics,

W. R. Delaney 889,512
Refrigerating apparatus, L. Levy........... 884,627
Register. See Stock and scales register.

Rein holder and tightener for vehicles, J.

ALtINEYEN ee-cvverovecsrsidiosrsrensannsnn
Reinforcing bar, J. N. Loveley .

Return flue boiler, W. Moran...............
Reversing timer and distributer, J.
HEeiNZe, JE: eovveeccaciccassvsosssvassans 889 305

Matthew:
Shuman. .
Shaw

Rifles, magazine for, Mues &
Roll and making same, I,

Roll-changing device, II. C.
Roefing bracket, J. Layfield
Rotary engine, G. 5
Rotary engine, F. M. Lechue

Botary engine, G. II. Carter.
Rotary engine, F. A. C]eve]uud.
Rotary engine, J. K. Gerrich......
Rotary motor, A. . Arons..........
Rubber article having seams, hollow,
Kepler ....c...0..c00ccnsancsnssscsnans
Safe, folding, . Additon..........oo..ue.e
Safety appliances, device operated by con-
troller reverse lever for automatically
operating, A. J. Gairing...eovienonna.nn
Sanding machine, I*. L. Lane.......... -
Sandpapering machine, J. P. Simmons.
Sash fastener, window, C. W. D’routy.. .v i
Sash-operating mechanism, W. F. Plas v Wl,ull
Sash, window, O. . & E. W. Knight...... 889,378
Sashes, stop device for sliding, G. H. Dar-
ker Q0 889,484
Saw-log nigger, W. E. Downing 889,446
Saw set. l\I)ller & Metcalf..... .. 889,478
Saw swage, A. Draws..ceeeiiiiiiiiieiiens. 889,771
Sawdust  collector and conveyer, J. A.
Weimer .....ccciveiieiiociiiociiicenns 89,837
Sawmill set w , pawl lift for, M. Ilarris 889,677
Scale or meter, Goff & Spade.............. 889,598
Scal;‘s platform-supporting hanger for,
| Scales, poise lock for, W. E. Finch..
Seraper, road, C. H. Snyder..........
Serubbing machine, rotary, T. R. Jenkinl,
i FB0a806850000000000000003000 880000080 889,309
Seal, car door, J. I'. Wing....ovvvvvannnnnn 9,28

APIDS—which are exclusively commercial motor cars for all
purposes—pay big dividends on their first cost from the fact
that they cost much less to operate and maintain than the

necessary number of men, horses and wagons to do an equal amount of
work. And they do the work so much more quickly and satisfactorily.
Rapids are nnquestionably the demonstrated success of modern, 20th

Century methods of trucking—merchandise delivery—passenger car transporta-

tion and sight-seeing, as well as for police and hospital service.

So, whether you are a manufacturer or merchant, interested in commercial motor
cars, or wish to engage in a most profitable business with one or more sight-seeing

Rapid Passenger Cars or are prepared to properly represent us as our agent, I ask you

to write us and let me submit all facts which apply to your requirements. We are

Makers of Commercial Cars Exclusively

No other manufacturers in America even claim to be prepared to furnish commercial
cars exclusively for every purpose. Our many years of experience—Our list of patrons—
Our Rapid Curs themselves, as shown in every style and variation of style to suit every re-
quirement, all constitutes our claim for your consideration.

We do not allow agents to represent us unless they are prepared_to properly demonstrate
Rapids to prospective purchasers who are constantly writing us. So 1 ask you to write to the
factory—letus know your requirements
and I will see to it that you are
promptly furnished all facts—
figures—prices—and compara,
tive advice based upon our
valuable records covering
our own many years experience 1

and the experience of representative
users of Rapid Cars. Your inquiry,
stating your requirements, will have my
prompt attention.

H. G. Hamilton, Treas.
Rapid Motor
Vehicle Co.

507 Rapid Street

Pontiac, Mich.

"QUALITY MAKERS™ -
METALREDS SPRACSHATISS B

Showing One Style
Rapid 14-Ton Truck

MENNEN’S

BORATED TALCUM

TOILET
POWDER

for After Shaving.

Insist_that your barber uses Mennen’s
My Toilet Powder after he shaves you. Itls
# Antiseptic, and will prevent any of the
many skin diseases often contracted.

A positivereliefforPrickly Heat, Chaflng
and 5"“""“"» and all affictions of the skin. Removes all
odor of perspiration. Get Mennen’s—the onrzmal. Sold
everywhere, or mailed for 25 cents. Sample Free.

GERHARD MENNEN CO., Newark, N. 3.

Let us send you tes-

timonials from people whe

are using them. 16-18-21-25 and 30
footers at proportionate prices. Boats and engines gnarau-
teed one year. Shipments made the day we receive order.
Moter the sinplest made, starts without cranking, anyone can
operate them: We are the largest builders of pleasure boats
in the world and sell direct io user. Free catalog.

DETROIT BOAT CO., 1332 Jefferson Ave., Detroit, Mieh.

BARGAINS—New and Second-hand Automobiles

AT 80 TO 5 PER CENT. REDUCTION

We have all makes constantly on hand, American and
Foreign, and every automobile we sell’ we absolutely
guurantee We are the largest dealers in the world in
new and second-hand automobiles and receive first call
from manufacturers and individuals wishing to realize
quickly. We save you money on tires, appare! and
supplies. Send for latest price list of new and second-
hand automobiles and new supply catalog No. 120.
Times Square Automobile Cempany. 1599 Broadway,
New York, 1332 Mich igan Avenue, Chicago, Ill.

<y RIDER AGENTS WANTED

= Ineach town to ride and exhibit sample
Bicycle. IWrite for special offer.

We Shir on Approval without a cend
g deposit, allow 10 DAYS FREE TRIAL
1‘ and. pnp ay freqrke on every bicycle,

— CTORY PRICES on bicycles, tires
e ancl snudﬂe's Do nof Bryuntll youreceive our cate
aiug,rsandlcarn our wunhecardaf prices and marvelons special offer,

MEAD CYCLE €O., Dept. s 269, Chicago, lil.

Jcience for the Evenings "r~r~

The Heavens Without a Telescope
A MOVING PICTURE OF THE UNIVERSE

The Only Combination Sun, Moon, Star and Planet Map

Every Stellar body accurately placed for
any date for the next twenty years, in the
Northern Hemispbere. Indorsed by leading
scientists. Requires no technical knowledge
to use it. Complete mastery of the heavenly
bodies in a few hours.

Most graphic way of interesting all in the
wonderful planetary system of the Universe.
Chart is 15 inches square, with revolving disk
map showing all stars. Made of heavy
cardboard.

e - For a limited time only, we offer our readcrs this
SD Clal Offer. splendid Planisphere at a special reduced price
of $3.00, postpaid. Send for descriptive circular,

MUNN & COMPANY, 361 Broadway, New York
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Elassmed Advertisements

Advertising in this column is 7% cents a line. No less
than four nor more than ten lines accepted. Cuount
seven words to the line. All orders must be accom-
panied by a remittance. Further information sent on
request.

READ THIS COLUMN CAREFULLY.—You will find
inquiries for certain classes of articles numbered in
consecutive order. If you manufacture these goods
write us at once and we will send you the name and
address of the party desiring the information. ’lhere
is no charge for this service. In every case it is
necessary to give the number ot the inquiry.
Where manufacturers do not respond promptly the

ed.
inquiry may be repeated MUAN & CO.

— E—
BUSINESS OPPORTUNITIES
WANTED. - Useful Novelties, practical tools. labor

savmgdevnces for uxe in shlppmz and packing depart-

ments. Any good articles which will facilitate Shl])v

pmg, packing or branding goods. Address B. & 8. Co.
x773. New York City.

Inquiry No. 8394.—Wanted sprinz
spring motor.

suitable

PATENTS FOR SALE.

THE KALEIDIOPTICAN (patented January, 1908).
A new device on principle of the kateidoscope. Goorl

equally for slot machine or parlor entertainer. T he
most gorgeous effects never before obtained. (Will
be a wonderful seller. On royaltv or sell outright.

For full particulars address John R. Hare, 709 North
Howard Street, Baltimore, Md.

Inquiry No. 8398.—
AUTOMATIC ELEVATOR BRAKF

Wanted to buy water turbines. |
FOR SALE, |

or form partnership. Prevents fallinreg down. Patent No. |

874,339,

Inquiry Neo. 8399.—Wanted to buy a 12-inch cop-
per cylinder head.

PATENT No. 878,437.—A simple and practical tool for
drawing radiator slip nipples. ''horoughlv tested. Kor
further information address J. Deller, Harrisburg, Pa.

Inquiry No. S696.—Wanted to buy a cutting and
winding machine for narrow tabric bias binding.

luspect working model at 509 E. 78th St., Hinkel.

FOR SALE.

FOR SALE.—A very fine set of twelve long shank
firme, chisels. Premium tools.
Thad Cofftin, New (astle, Ind.

Inguiry No. 8607.—

Wanted to buy an electric
incubacor.

HELP WANTED.
SALESMEN.—Positions open in all territories and

lines. E¥xperienced and inexperienced. =alaries $8i0
&t]) ?«5.{))0.1‘ Vrite to-day. Hapgoods, 305 Broadway,
New rk.

Inauiryv Neo. 8610.—Wanted addresses of manu-
facturers of collapsible tube mac.inery.

AGENTS WANTED.

AGENTS WANTED everywhere to sell latest brass
polish discovered, which is not inflammabie or danger-
eus. TLiberal discounts. State experlence For par-
ticulars address P. 0. Box 47, Station N. New York.

Inquiry No. S611.,

—Wanted to buy springs for
light power purposes.

B800KS AND MAGAZINES.

WIRELESS TELEGRAPHY.—Send 10 cents for spe-
cial number of Klectrician and Mechanic, devoted to
thissubject. Articles on how to make a 4-inch induc-
tion c¢oil, macnetic detector. independent interrupter.
indoor wireless, adjustment of detectors on tuned cir-
cuits, wireless telephony, storage batteries. Also hall
seat. 16-foot launch, model engive. telephone installa-
tion. mechanical drawing. ete. List of electrical and
mechanieal books free. Sampson Publishing Company,
1151 Beacon Buiiding, Bosten, Mass.

Tnquiry No. 8615.—Wanted to buy a machine for
]talru}kmf the bull of the almon? nat without breaking
he fruit.

HOUSEHOLD NEEDS.

BUTCHER’S BOXTON POLISH is the best finish made
for floors and interior wcodwork. Not brittle; will not
scratch or deface like shellac or varnish. Send for free
booklet. For sale by dealers in Paints, Hardware and
House Furnishinzs. The Butcher Polsh Co., 35 Ai-
\aiitic Avenue, Boston, Mass.

[nquiry No. 8629.—Wanted to buy alumirium
cany.

Tuquiry Neo. §62-2.—-\Wanted to buy automobile
engin=3 and supplies.

Tnariry No. 86:23.—\Wanted 10 buy electric coolk-
ing stovas with battery atrached.

Inquiry No.

86:24.—\Wanted to buy portablerivet
heaters.

Inquiry No. 8625.—Wanted to buy smail sized
channel iron, aiso leaf springs for experimental work.

Inquiry No. 86'26. -Wanted to buy lacquered and
plain sheet steel for sian making, also paraffining out-
tit for signs, presses for wood signs and sheet rubber.

Iunquiry No. 8628.—Wanted to buy paving block
machines for use with partly fluid substances.

Inquiry No, S6: —Wanted tc buy rubber spe-
cialties and coiled birass springs,

Inquiry No. 8631.—Wantead to buy fruit evapor-
ators.

Toquiry No. 8632.—Wanted to buy machine for
perforating music rolls.

Tuquiry No. 8633.—Wanted to bny show cases.

Inquiry No. S63:L.—Wanted t, buy brass, pronze
and china novelties.

Inquiry No. 8635.—Wanted to buy mica chim-
neys and smoke tops.

Inquiry No. 8637.—Wanted to buy lawn mower
grinders.

Inquiry No. 8639.—Wants stencils for decorative
borders such us are used around half tones.

Ingniry No. 8641.—Wanted to buy a self-lighting
gas surner.

Inaniry No. 8642.—Wanted to buy a gasoline
motor inspection car standard gage.

Inguiry No. 8643.—‘\Vanted to buy concrete post
machines.

Inquiry No. 8644.—-Wanted address of glasstube
manutacturer who does bendina.

Inquiry No. 8645.—Wanted
curling irons.

Inquiry No. 8646.—Wanted to buy cheap small
molgor from 34 to 1 horse power, single phase €0 cycle, 110
volts

to buy parts for

Inquiry No. 8649.—Wanted to buy non-inflamma-
ble celluleid.

Inquiry No. 8630.—Wanted to buy file cutting
machinery.

Inguiry No. 8652. —Wanted address of manufac-
turers of drop forged wrenches.

Inguiry No. 8653,—‘Vanted addresses of dealers
i sheet steel, New York city preterred.

for!

Kor particulars address |

Tuquiry No. S6:34.—Wanted addresses of case-

hardeners in New York.

Inauiry No. S635.—Wanted
motor cycte mud guards.

to buy leather for

Inaniry No. 8656.—\Vanted to buy parts of models
and gear wheels.

Inquiry No. \b-)?.—W.mted to buy a small water
motor. |

Inauiry Neo. S660.—Wanted to buy crepsote mak.
ing machinery.

Inguiry No. 866 1.—\Wanted to buy machiner- for
1making cutlery.

Iuquiry No. S66:2.—Wanted to buy small machine
for drawing thread from cotton and machme for nak-
| mg lozenges.

Inquiry No. S663.—
macnines.

Wanted to buy file cutting!
Tuquiry No. 8663.—\anted to buy comb making
machinery.

| Tnauiry No. 8666.—Wanted to buy screw making
macainery.

Inquiry No. 8667.—Wanted to buy needle, pin and
| pen machinery.

Inquiry No. 8668.—

Wanted to buy water power
washing machine.

Inquiry No. S669.—Wanted to buy machinery for
| making rifle barrels,

Inquiry No, 8671.—Wanted to buy welting and
| machinery for making same.

Inquiry No. S672.--Wanted to buy 2,5W-pound
gasoline traveling crane.

Inquiry No. %673.—Wanted to buy folding um-
brellas.

Ingsiry No. 8674.—VVanted to buy machinery for
culLivating rice and making Yuca starch.

Inquiry No. 8673.—Wanted to buy machinery for
mal\mg sawdust into bricks for fuel.

quiry No. 8676.--Wanted to buy flat irons heat-
ed by denatured alcohol.

Inquiry No. S677.—Wanted to buy model safety
razors.

|

Inquiry No. S67S.--Wan'ed to buv cheap sewing
machines.

Tuquiry No. 8679.--Wanted to buy cheap guns.
Inquiry No. 8680.—Wanted to buy cheap watches.

Inquiry No. 8681.—Wanted to buy envelope mak- |
ing machines.

Inquiry No. 8()
battleship ** Maine.”

Trquiry No. R683.—
ing cassava starch.

Inguiry Neo. 8684.—
in quantities.

Inquiry No. 8685.—Wanted to
Nu. 15to 18 tempered spring steel.

— Wanted to buy model of old

Wanted to buy plant for mak-

Wanted to buy fountain pens

buy 1% to 2inch
| Imgmniry No. S686.—Wanted to buy machine for
dusting talcum ou sheets,
Inquiry No. 8687.—~Wanted 10 buy mnotor plows.
Tuquiry No. 8688.,—Wanted to buy for export to
]Cubn a producer gas plant ftor supplying 80 16 C. P,
amps.

Inquiry No. S8689.—Wanted to buy alcohol en-
gines for same amount of power as 8688.

Inquiry No. 8690.—-Wanted to buy coppered wire
(No.7) inlengths 13 to 26 inches, threaded on one end.

Enguiry No. 8691.—Wanted to buy tor export to
8ritish Giana alcohol motors.

Inquiry No. S692.—Wanted to buy kerosene oil
motorsfor export.

Inquiry No. 8S693.—Wanted to buy meteorological
instruments.

Inquiry No. S694.—
ball bearingse

Inquiry No. 8695.—Wanted to buy bathing suits.
Tnquiry No. 8S696.—Wanted to buy toy balloons.

Tuquiry No. S69
tops.

Inaniry No. S698.—Wanted to buy a hydrochloric
acid plant.

fuquiry, No. 8699.—Wanted to buy two.stranded
soldered wire for heddles.

Inquiry No. 8700.—Wanted to buy burglar proof
docr fasteners.

Wanted to buy ily wheelsand

'—Wanted to buy zinc can screw |

Inquiry No. 8701.—Wanted to buy solar engines.

No. 8702.—Wanted to buy machinery for
sealing paper bouxes.

Tnag
filling an

Inquiry No. 8 '03.—Wanted to learn address of |
music princers.

Inqun‘y No. 8 04.—Wanted address of kaolin

Xpert

Inquiry No. S705.—Wanted to buy double shaft
engines for automobiles.

Inquiry No.8706.—Wanted to by ink and mu-
cilage bottles and labels.

Tuquiry No. 8207.—Wanted to buy hand power
vas:uum cleaner.

Inguiry No. 8708.—Wanted samples ancl prices on
boxes. bottles, jars, cartous, etc.. to put up proprietary
articles.

Tunquiry No. 8709.—For meanufacturers of gut
cleaning machines.

ngniry No. 8710.—For machinery for carding,
spinnm and weaving jute.

Inauiry No. 8711.—Machinery for making hooks
and eves.

Inquiry No. \71‘.:.—M-\chn.ery to cut ditch 18
inches to 216 teet wide and from 86 to 10 feet deep for
laying tiles.

Inquiry No. 87 13.—For manufacturers aind dealers
of cement manufacturing machinery and kilns.

Tnquiry No. 87 14.—For manufacturers of farmers’
and carpenters’ ladders.

Tuqniry No. 87135.—Muanufacturers of domestic
noveities and labor-saving devices.

Inqiiivry No. 8716.—For manufacturers of flower
garden and light frame tools for cultivating, etc.

Inquiry No. 8717.—Wanted address of firms that
do wood carving or sturie carvivg, ornamental or in
buildings.

Inquiry No. 18.—For manufacturers of steel
trames for glass mofs, skylights, etc.

Inquiry No. 8719.—For manufacturers of safes.

Inquiry No. 8720.—~Wanted fer mail order busi-
ness, no-chimney lamp burners.

Inquiry No. 8721 .—Wanted unwelded tubing that
is used for structural werk.

1anuiry No. 8722.—Wanted manufacturers of
glass,

Inquiry No.8723.-Wantedaddresses partjes deal-
ing in mining machinery such asused in gold mining.

TInquiry No. 87:24.—Wanted to buy samples of va-
rious kinds of French marble for collection.

Tnauiry Neo. 8725. - Fer manufacturersofancedle-
threader, not tbhe thimble a:.d needle comdHination.

Inquiry No. 8726.—For parties who make * Yan-
kee Metal Polish.”

Inquiry No. 8727.—For manufacturers of
stiils for distilling alcohol.

Inquiry No. 8728.—Wanted the address of The
Frear Novelty Co.

Inquiry No. 8729.—Wanted a machine for manu-
facturing berry-crates complete.

Inguiry No. 8730.—Wanted a 10 to 30 horse-power
gasoline, kerosene engine, mounted on a 3 to 4 ton
cast-ron tiuck with dirt road wheels.

Iu(lun'y No. 8731.—Wanted a rice mill or huller

bat delivers the rice entire and separate from the

small

hull. |

Sealing  apparatos, hermetie, . Merritt. SR 4TH
Sealing device, hottle, F. Dingman. 88‘.),874
Seats aud Ue ke, metaltic foot for, .

Budd ... 889,197
Seed huller, ¢ . HIL 889,869
Seesaw, J. Il Wagner.............. . 889,562
Separating system, ‘I 7. Crozier. .. .... 889,664
Separation of reaction products resnlting

from the sulfonation of aromatic lm(]w:,

approximate, W. Micersch.. ..., . . 889,799
Separator, IT. Ruddick.... 889,811
Sewing  machine . for fin

pieces, ote, 1L E. TIHll 889,882
Sewing miachine shuttles, hobbin holder for,

W' A, BatGs. . . .. . ooy imivsis 889,501
Sewing or fastening nuachinex,  channel

moistening duvice forr sole, W. IL

LI0ODET o e . 889,375
Nhade fixture, .ltlJll\[.llllé‘ window, 1L I

izer ...l i sas 889,294
Shade holder, 889,860
Shade support. adjust: 889,399
NShaft, flexible. M. L. 889,521
Sharpener, hand saw, (. W 889,289
Shelf, sheet metal, H. L. B&'(l(ll 889,844
Shingle, metallic. G. (. \hunnnl 889,818
Shoek gatherer, M. Tames......... 889,527
Shoe fastener, E. Ellis.... ... ... g
Shoe polishing kit. L. R. mughlnnuu < 2
Shutter lock, I D. Black......... .

Nignaling system, electrie, I,
Skate, roller, II, Carlsson.

Skates. shoe protector for,
Skaters in rinks,

roller, €. A.
Sleeve protector,

A Wenning
apparatns for supoorting
St

i Dahlinges
S. D. Leland..

Slug, protective,
Smoke consumer, R. R. Shipley 9,64
Smoke-consuming apparatus, F, M. Reed.... 889,800
e, hot air. I, IFisher 889,846
Smoke purifier and fume arrester, T. E.
Lambert ....
Smoking pipe, H. Maa 5 34
Snow plow, A. Darli 88‘)211

=

v distribnter for
Munson

toilet u

889.306

Noil, ete.. app:watus for treating night,

T. WelCOME .insarnmensensie densinmmms . 8R9.418
Sole develing machine. 1. E. Winkle, . RRO.287
Sounding device, J. V. Martin....,... . 889.385
Spark plug, G. J. Blum........... . 889,432
| Speed-changing mechanism, W. 0. 889,362
Spinning  and twisting  apparatus,

Ha¥den ................... .. . . 88,881
Splice bar, D). |40

=pool attachnient. . 880,750

| Spraying attachment for pmcusqlve tun]x I).

S. Waugh ... ... ..., . H80,835
Sprocket chain and wheel,

Y R . 889,195
Spring wheel. S. W, Tliggins 880,78
Stacker, J. L. Brim.......... &k
Stall, animal, W. M. Underhill. . .......... &
Stand.  See Display stand.

Stand for holding mannscripts or writing or

drawing patterns. 0. Tzschachmann. 889.863
Steam engine, B. . Knapp............ 889,622
Steam cengine. I1. B, Lundgren. 889,703
Steam trup. R. Warg 889,648
Stenciling machine, €. 889.876
Qtnmp leather, W. M. R89.604

reup, safety, W. B. Goodwin . 889.222
Stock and sales register, B. R. T) .. . 889,414
Stones. simulating rarve. ple(lml\, and uthm

W. D. & R. W. Deunton. i . 889,845
Stool, W. FF. Rowell............. .. 889,637
Ntore service apparatus, C. J. Miller. .. 889,638
Stove, cAmp. G0 W, Ball, Jr......... . 889.187
Htove, knockdown, I, J. . N\eMrrow. .. 889,254
Stove leg. C. G. Davis............ . 889,298
Street sweeper. R. 1. Madden .. 889.797
Stuffing Lox. J. C. Young.. . 889,740
Stump and tree puller, S. \I Smith’ .. 889,488
Surgical instrument. C. N. Coulter .. RQ9.602
Surveying instrument, A. A, Bl'uthen. . 889,196
Suture and ligature container, I, . F

CHSIFTT TR, P, . o b 889.361
Swing. A . Bover...... . cenae.. . 889.670
Switch button, C. A, arl 0.760, 889,871
Tables. metal extension slide for, G. .

Welterlin 5 .. 889,284
Tack driving machine, W. . RR9.274
Tag holder, L. Fonruie............ 889.594
Talking machine horn, S. Moss. . . 889,480
Tank, A. A, Kramer............ ... 0. ..., 889,793
Tanks, How- contxollmv device for flushing,

F. llen . .

Tape luw or .-t. L

Telegraph . D. Field.

Telegraph s K. Jones. 889 784
Telegraphic transmitting tapes, means for

producing, I. Kitsee. 889.787
Tele hy. 1. Kitsee.... , &K0.792
Tel iphy. wireless, I. Kits 889.791
Telemeto Konig & Donitz. .. ...... . RRN.625
Telephone system. I1. . PLluson.. 889,582
Thermostat. . A, Brown......... 889,375
Thill coupling, N. M, Bell...... 880.190
Thill coupling, D. W. Copeland, . BRO.GRT
Thread cutting clip, II. R. Ben 889.429
Tightening device, P. Schwickart........... 889,817
Tile, roofing, J. Frennd............... 889,595
Time indicator, culinary, 8. S. Wolfe. . 889.421
Tin scrap. detinning. M. Leitch, reissne.... 12.803
T'in teansferring nm(hlne, A. C. Donell 889.589
Tire case, L. G. Cook.................. . 889,585
Tire for vehicle wheels, pneumatic, R. 5

Seott ... eecieaiceeeaaan .. 889.263
Tires, armor for, B. Remark.. . 889,334
Tool locking wmechanism, m.l(-]mm 5

De Leeuw SawaEE e hm e raa e . 889,768
Tower, L. W. Noves......... . 889395
Toy. levo]\mg, T. I Slater.... . 889,729
Transfer table, normal surface, S

ley 889.369
Transom and shutter ope ing dev 5

Webster ...... ... ... ..., . 889,282
Trestle. collapsible. . . Van Hlald 8894
| Trolley. E. D. I'cerstone
Trolley cuatcher and |ehim-e1 R.

Trolley pole. J. (. .
Trolley wheel, R. I, Tlenne. . oo REO.4GD
Trolley wire splicc, . (. Dyer.., . 889.776
Trousers creaser, D. Fahl.... .. . 889.216
Trousers streteher, G. R, Smith. . 889.821
| Truck, car, I3, JI. Haver....... . 889.602
Trunk. - T. J. McKay..... Q0606 aG R0ORE600 889.253
Trunk strap fastener, . A. Stoneman..... . 889,410
Turn-table, normal surface, C. G. Hawley,
8RN.370 tO 889.372
Type casting mdchme, 0. V. Sigurdsson.... 889.820
Typewriter, W. TPaul.................... 889,632
Typew ntm\ v u‘mhlu spacing mechanism
J. B. Hammond
ing machine, B. Stickney 5
Typewriting nmv]nuo Ao WL Tlewitt. .
pe\\'l'ltlllf' ma(-lnne, J. C. M(L.mghlm .
SN ShE L B . . 889.802

. 8R9525
L RRO.GH9

antomatic evlinder., J. Manton
Valve guide. flushing, C. L. ITolden. .
Valve mechanism for water elevator

Latta ...... . 889.794
Vegetahle cutting m: 5 8/RNO.276
Vehicle hrake. T. Robhino . 889.720
Vehicle running sgear. V. . 889.251
Vehicle. self-propelled. (', B. Hatfield...... &R, 679
Vehicle, self-propelled. "J. Wilkinson. .. ..... 889,839
Vehicle shock absorber, solf- plnpelled C. B.

1Tatfield ..... BRO.678
Vending machine, J v . 889,389
Vending machine, newspaner, (‘. H. Marr.. 899,384
Vending machines and the like, check op-

crated feeder for. I, Muargolis, .. 8R9.628
Ventilator, A. Baggale) . 889,186
Vessels, apparatus for raising '-lllllx?l. 5

Urhanski
Veterinmy

889,493

partnrition instrnment, R. Em-

child . &9 .61
Veterinary tooth file, T.. P. Helm. . 889,162
‘Wagon hox fastener. Meglemer & flarned 889,320
Wagon brake, automatic, C. Garver. . 889.451
Wagon dump. S. Guth . 889.303
Wagon. dump. J. W. Havwood.......... . 889,603
Wagons. water tank attachment for, F.

Stonel . e . e 889,270
Wall decorating machine. . J, Gutheil. 889,520
Wall. reinforced. A. Z. Chiodd........ .00 i

wshing machine, M, M. Horne........... L
| shing machine, J. T. Burkhard. .
| Watel » W. I. Gardiner..... 0500 5 b
| Water closet seat. T. J. Florey........... :
Water heating apparatus, F. Dupuis, et al. 889,775

Web-feeding rolls, I1. ¥, Bechman .. 889,746

e

GARTER

/ DESIGNED TO BE WORN
WITH KNEE DRAWERS

NON-ELASTIC TUBULAR
KNIT LEG BAND
ELASTIC ADJUSTABLE
PENDANT
NO METAL TOUCHES
THE LEG

Made with the Celebrated

CUSHION RUBBER BUTTON
CLASP

OF YOUR HABERDASHER
Cotton Pendant, Nickel Plate, 25¢
Silk Pendant, Gold Plate, 50c
Or mailed on receipt of price

GEO. FROST CO.
Sole Makers, Boston

BUY DIAECTY FAOM THE MAKER AT
FAGTORY COST--SAVE 40 T0 80%

Runabout Tops, . $28.25
Touring Car Tops, $43.5u

COMPLETE WITH SIDE CURTAINS
FOR EVERY MAKE OF CAR

Photo

1332 JEFFERSON AVF . RETROIT, MICH,

ARE ‘YOUR EYES NORMAL

If not. it will e very much to your interest to
send for our Illustrated Treatise The Eyes,
their Ills and their Care. It gives very valuable
detailed information on Eye-weaknesses :nd
their results; also how they may be prevented.
The regular price of this Treatise is 23 cents but
we will seud it for a limited time on receint of
10 Cents in stamps or currency. There
may be information therein which will be especially viluable to
you, so we suggest that you write for it today.

THE IDEAL CO.. Dept. 47, 821 Fifth Ave, NEW YORK

?

‘\

THE Nulite &°2°% Lamps
For Ilome, Store and Street

‘We alsomanufacture Table Lamps,

Wall Lamps, Chandeliers, Street

Lamps, Etc. 100 C'mdle Power

seven hours ONE CE! N

Wicks. No Smoke. l\o Odo

Abwsolutely safe. THEY QELI AT SIGHT,
Exclusive territory to good agents. (@™ Write tor
catalogue and prices.

Chicago Solar Light CG.Dept.G. Chicago

Pipe Cutting and Threading Machine
For Either Hand or Power
This machine is the regular hand macinne supplied
with a power base, pinion, countershatt, etc., and
can be worked as an ordinarypower
machine or taken from its Wuse for
use as a hand machine.  Pipe ¥4 in.
to 13 in. diameter haundled E'\sllv in
small room. Illustrated catalogue— \
price list free on application.

THE CURTIS & CURTIS CO.
6 Garden St., Bridgeport, Conn.

Branch Office, 60 Centre St., N. Y.
GOES LIKE SIXTY
SELLS LIKE SIXTY,

SELLS FOR SIXTY$60

GILSON

=l GASOLENE

As forcatalog allnzx:s
ot. Port Washingten, Wiz,

A.B.C. AUTOMOBILE

A fine hill climb.r. Speeds up to 25 miies
an heur, Nu.slp actical, powerlul and dur-
able aufomobile of its class.
Is made easy to operate—no
complicated parts—no tires
to puncture—no repairs. [
Safest machine made. Built
for 2, 3 or 4 passengers. 10 i
to12'h. p. = Write to- -day NG LY
for particulars.

A B. €. Motor Yelicle Co.
3913 Morgun St., St. Louis, Mo.

GILSON MFG. CO. 3g Park

Simple Name—
Simple Machine

lGNORANCE of the laws of self and

sex will not excuse infraction of Na-
ture’sdecree. The knowledge vitaltoa
happy successful life has been collected

n “*SEXOLOGY."

A Book for Every Home

(Ttustrated)
o By ITilliam H. Ifalling, A.M.. M.D.
Itcontainsin one volume *
Knowledge a Young Man Should Have.
r—  Knowledge 2 Yeurg Husband Should Have.
l\no\vledga a_Father Should Have.
Knowledge a ¥at-her Should Impart to His Son.
Medical Knowledge a Hlusband Should Have.
Knowledge a Young Woman Should Have
Knowledge a Young Wife Should Have.
Knowledze a Mother Should Have.
Knowledge a Mother Should Tmpart to Her Daughter.
Medical Knewledge a Wife Sheul d Hav
“Sexology” is endors-d, and is in the llbrarles of the heads
of cur government, and the mwst eminent physicians, preachers,
professors 1ud lsw)ers throughout the country.
Rich Cloth Binding, Full Gold Stamp.
IMustrated, %2.00

Write for “Other People’s Opinions” and Table of Contents.

PURITAN PUB. CO., Dept. 174, PHILA., PA.

raph,S &
of l!lt.serills on Request. Write today

DETROIT MOTOR CAR SUPPLY CO.
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I WillStartMen and Women

inthe Moving Picture Business

At nominal cost—sell them the machine
and outfit from $155 upward, and give them every
assistance in my power to make the business pros-
perous. ]! is one of the best moncy-making op-
portunities of the age, for | have already started
scores of people in all parts of America, and every
one bhas been successful. Many of these are
women who own and operate little five-cent
Ihcalres, and are making themselves indepcndcnl.
It is a business that will not wear out or lose its
drawing power. You may open a small theatre
or hall of your own or entertain churches, clubs,
societies and large or small public or private gather-
ings in city, town or country. I made $15,000 in
one year at my moving picture hall on Milwaukee
Avenue, Chicago, and that was only a side issue of
my business. Men who have a little money lying
idle; business men who want a profitable side issue
or young men and women who want a quick-
paying business of their own should write to me
immediately for prices, plansand details. Itisa
golden opportunity, the biggest paying businessfor
the amount invested in the world. The moving
picture business is now at the height of its popu-
arity, and so simple and easily started and main-
tained that any one may embark in it with my aid.

WRITE ME AT ONCE for my free book
“‘llow to Start a Moving Picture Business.’*
No other concern can compete with mein
quality, priceor variety of stirring, exciting
and beautifulmotion pictures. Write today.

My machines and film service are in many of America's
greatest theatres and vaudeville houses.
nized nationally as a leader in my line. Write direct to

Y am recog-

LAEMMLE FILM SERVICE
CARL LAEMMLE, President
Address all Correspondence to

Dept. 17 196-198 Lake St., CHICAGO, ILL.

Branch Houses in all the Principal Cities

Cable Address—FILMER

Weighing and dinping machine, antomatic,
R. ¥ v .

. Weh S80St
Wheel. Sce Spring B
Wheel attachment., vehicle, Co (. 'helpx... 889,800

Whecel retainer
W. Lechner

and attachment \umunl
Wheel shock .lb‘«;llllll‘l. veh \

. 889,695

iker 889,489
Wheels, «hno attachme ut lm vehicle, J. L.

Joaguin . 889,310
Whithetree safe 884,722
Whistle, I Straus 5 68‘) 345
Windmill, A, J, Andersou....o. .. 889.290
Windmill, tI. G "Tacker. ... :
Windmill, I 11, Macombe
Window, U. G, McQueen... ...

Window swinging device, D § A 1)
Wire coiling machine, . B, Smith.
Wire drawing machine, A. DPears

Wire fabrics. maechine for tinishing

vaging, O. Schmid. ... ... ... .0..an 889,815
Wire or rope tightening ¢ 6. I

TaDeCT i R Tl e - 889,530
Wire stretcher, Il1. H. & TI. C. Harr £89.874)
Woodworking machine, .J. 8. Barnes 889,428
Woodworksing machine, W, B, Woodr uff 889,739
Work holder, J. J. Ehmann. 889.778
Wrapping 111'1(‘111110 M. M. Bd“dlll SRO.86T
Wrench, Y. Bovee. 889,194
Wrench, Layne & IHail ,244 to 889,246
‘Wrench, E. C. Carpentcr 889,581
Wrench, C. 0. Morley. . 889,710

DESIGNS.

Clock holder or support, L. V.
I"urnace, L. Katzinger.....

Knit fabrie, C. II. v
Medal or badge., C. D.

Stove, G. E. Iickup..

Aronson

rench. .
Peck.

TRADE MARKS.

uun]m\lml

Antiseptic  preservative
McKinney

Automobiles, Lansden Co

Balls, jrolf. Nicotine Golf RBall Co........

Beer, A. Schreiber Brewing Co.

Belting. leather, Graton & ]\nu.'ht \l(muf
turing Co.

Blue, washing, .\.

-
. 69.305
(19,268

4(,

I.Im-

Roots and shoes, leather,” . W, Baker G000
Boots and sbovs, lenthul H. I C. Doven-

muehle & SOl ....eevvsessnrsassarnrasans 69.302
Candy, Stern & Saalberg Co. Ry . 69286
Cammed  fruits and vogor.lhles :nnl dried

fruits, J. I1. Flickinger Co... . G9.276
Cords or twisted strips, certain, R. Kron... 69.508
Corn starch, Nationai Starch Co. 9.25
Corsets, Aurora Corset Co....

Crown Corset Co..
B. Brady.
antiseptic

Corsets,
Crayons, chalk, E.

Disinfectants  and Chemische

Werke Reihersticg Gesellschaft mit be-
schrankter Maftung ... ... ........ ... G9.247
Enameled metal ware. Stewart Co. . 69.204
Engine cords. J. D. Nickls . 69,309
Fertilizers, Virginia-Carolina (‘lwnm al (‘n..
39.296 to (G9.208
-Flour, wheat, Montevideo Roller Mill Co.... 69.279
Flour, wheat, Mountain City Mill Co .. 69.280
Ilour, wheat. N, Sauer Milling Co..... . (9,282

I'lours, wheat and rye, Crete Mills.
Foods, cereal breakfast, Postum Cereal Co...

Foods, cortain, .\l momr PPacking Co.........
Foods, certain, IMrank T'ea and b])l((’ (¢
Foods, certain cm eal, I'. IFuller. . ...

3
. 69.265

Headache wafers. E, C. Lytle..

s Co..

Hose, liuen, Charles Niedner's N
G9.287. 69,288
Hydrogen peroxid in water, solution of. F.
Merck .. imciec«oe.oons P ... 69.267
Investment comnounds, C. . .. 69304
Lamps, oil. F. II. Lovell & Co.. Loo..ee 69,289
Milk. condensed, Nestle & Anglo s Con-
densed Milk Co. ................ 69.321. 69,322
Milk. condensed, Wayne County Condensed
Milk CO. yaadiinimmaiaine-u-x oo aidammeins 69.324
Millboard. Hmve\' & Outerbridge. . 69.252

Musical instruments and %u])]llw\, cert I.

Bellak's Sons . 5, 69.316
Newspaper, . Agnus. tlllSh‘(‘ ............... 69.299
Qil preparation, finishing. U. S. Flame Co... 69,295
Overalls, Sweet, Orv & Co.....ooiiiiiinan . 69,323
Packing, piston rod and machine

roy Co. ..ot $9.320
Paper. writing. 0. Hanson. 69.264
Pencils, lead, .1glr| Pencil Co. 69,248
Pencils, lead and colored, A. W,

. 69,250

Perfumes. toilet, socta, prodti,

farmaceci, A. Bertilli & C....... 69.269

I I'iece goods, certain, Wendt Rrothe . (9,325
s

106-Inch “J"“;":he
Wheel Base Jtars’’

$1600

f.0.b. Facmry. with five lamps, horn and

NORTHERN

( More power, greater refinement
—is the message of our new
Catalog. ““It’s a pleasure
—nota crucifying luxury—
to owna Northern’’ be-
cause it has the simplest
control and simplest me-
chanism of any car. Youcan
drive and care for it your-
self. Write for new Cata-
log—explains its exclusive

tools advantages in detail

Engine

The leading weekly Engineering paper of the w
Mining, and Electrical Engineers.

erin
({LLUSTRATED)

214 Broadway, New York

100 to 125 pages weekly.

2 News

orld, devoted to the interests of Civii, Mechanical,
Send for free sample copy.

LET US BE YOUR FAC

STAMPINGS, MODELS, EXPERT WORK

THE (.-L()BE MACI"\E AND ST'AMPING CO,
920 Hamlilton St.. Clevelnnd, O. i

Corliss Engines, Brewers’
and Buttlers’ Machinery, THE VILTIER
G. CO., 899 Cliuton St,, Milwaukee, Wis.

& EXPERIMENTAL WORK

M U D Els {nventions deveioped. Special !\lachlnery'.

E. V BAILLARD. 24 Frankfort Street, New York.

RUBBER.

PARKER, STEARNS & CO.,

Expert Manufacturers
Fine Jobbing Work

228.220 South Street, New York

Experimental & Model Work

Cir. & advice free. Wm. Gardam & Son,221Fulton St,N.Y

ELECTRIC GO ODS,.—B t. 3
Agents. Ohio ki lectr;: Works. Llevlglacnacll g e e

SEALED PROPOSALS.

SFA LED PROPOS ALS endorsed *‘P’reposals for Hydro-
therapeutic and Prelvnged Bath Kequipment and
Construction for cha. Poughkeepsie and Binghamton
State Hospitals,” will be received by the State Com-
mission in Lunacy, at the Capitol, Albany, N. Y, up to
3 o’clock, P. M., on the 2{th day of June, 1908, when
they will be opened and read publicly. Proposals shall
be accompanied by a certified check in the sum of Five
Hundred Dollars for the workat each institution, and
the contractor to whom the award is made will be re-
quired te furnish Surety Company bond in the sum of
T'wo Thousand Dollars tor the work of esch mamunon.
"I’'heright is reserved o reject any and all b Draw-
ings and specitications may be consulted and blank
form of proposal obtained at the Utica State Hospital,
Utica. N. Y., Poughkeepsie State Hospital, Pough-
keepsie, N. Y.. Binghamton State Hospital, Bi mton,
N. Y., orat the office of the State Architect. Complete
sets of plans and specifications will te furnished to
prospective bidders, upon reasonable notice to, and in
the discretion of, the Stute Architect, Franklin B.
Ware, Albany, N.

T. BE. MCGARR, Secretary State Commission in Lunacy.

A MONEY MAKER

# Hollow Concrete Building Blocks

Best. Fastest, Simplest, Cheapest

Machine. Fully guaranteed.
TIIE PETTYJOHN CO.

615N. 6th Strect, Terre Haute, Ind

ELS o

’5?4;&)"5{? SEET
HEADQUARTERS FOR'

3 TOOLS SPECIAL
MACHINERY. & MODEL WORK

If made in®'metal, we make it

iNATIONAL STAMPING & ELECTRIC W ORKS
| 153-139 S. Jefferson Si¥eet. Chicago

<NOVELTIES & PATENTED ARTICLES
MANUFACTURED BY CONTRACT:PUNCHING DIES, SPECIAL MACHINERY.
E: nomssww STAMPING-& TOOL WORKS; CLEVE L-AND, 0.

We manufacture M ETAL
SPECIALTIES of all kinds,
to order ; largest equipment ;
towest prices. Send perfect sample for
low estimate and best expert advice

THE EAGLE TOOL CO., Dept. A, Cincinnati, 0.

FREE |

A MOTOR.CYCLE oOR
LAUNCIT at Small (‘o-l
By using one of our Atta
outfits.  Will fit any
A complete line of Finished
Motors and Rough Castmgs
from 114 to 10 h. p, Bic;
cle, Auto Marine or &
Send smmps for ca

PR,ESIDENTIAL P_UZZI.E
SEND TEDDY BEARS and TAMMANY TIGERS

to Conventions. Latest craze. 25cents postpaid.
©. JAMES, 5 Mills Bldg., 8t. Louis, Mo

Chemical Anal.vse;

Industrial products examined and working
4 formulas provided, processes improved, coun-
sel and expert evidence. Assayof ores,alloys, water
and fuels, etc., etc. Inventors assisted: instruction.
Established 1882. Monadnock Laboratory, Chicago.

®

| T'lumbing supplies, certain, W nlvunnv- Bl N
TWOrKSy pers - 4 iogroe 3 9.312. 69.313
Towder, antiseptic hygiel 1. De “m 69,260 TLE STAMP CO.
I'repellers, huxt, Melartand Foundry and Ma- ETTERS & FIGURE S - s = 3 :
chine Co. . oiiieeiiiiiii it e 69,278 OR-T - CONN. Best grade of Cedar Cance for $20.00. We sell direct, saving
Refrigerator linings, Herrick Refriger: you $20.00 on a cance. All canoes cedar and copper 1aslened
| J n any euantity. Manufacturing Co. ... .. .. .. 69,290 We make all sizes and styles, also power canoes. Write
Rum Never Leak. Remedy for diseases of ihe rectuni I’. Mul- forIreecatﬂlogewmgpnceswnhlemllers profit cut out.
'k, Crack or Every boat lecker R 69,281 Wearethe largest manufacturers of canoesin the world.
tight compartment, 80 cannot Remedy for I DET Rol’l‘ BOAT (,0.. 126 Beflevue Ave., Detroit, Muh-
rite for FRICK Tliustrated Catu- land Co. 69.256 - =
logue and \De:(l.ﬂ.l Prices. ]:elmed]'\-' pile, . C. ])eckl.‘ . 69,250 M s
Michlgan Steel Bout Co,, 126 Bellevue Ave., Detroit, Bich, Salieylic esters of pherols  an
‘(‘lwmischv Fabrik  von Ileyden Akticn- — euvge')‘zpsn NEdwli bPHAtT GWHIP HUISTS RUBBER STAMP MAKING.— THIS
1eSOUSCHATE © i es i veanrsnns ... G0.2F elnse an ability incident to Elevators. article describes a simple t of k
Salves, T0. Lacotte.....oeveen.. y z 002_5:.3 Adopted by pringipal storehousesin New York & Boston | stamps with mexpensnl\)'e ggapt-lllobdmls. "K’ ltllllgm:‘ljll;ll))el§
Sardines, smolked. J. Braadland. . (9,273 | Manfd. by VOLNEY W. MA SON & CO., Inc. ' practical article written by an aicatewr who has had ex-
THE PERFEGT PROTRACTOR Sauces, meat. fish, and  game, rmldenee, K. I, U, & A. perience- in rubber stamp waking. One illustration.
o A=l A ¢ 0% 050 both pany of Ame . 69,285 Colntlz]unﬁd in b&U{PLE\éhNiI‘ i110. Price 10 cents. kor
ur No. 19 is graduated i n degrees from o9 bo Seeds, flowver. vegetable, farm, sale by Munn 0. and all newsdealers.
ways. Six inch blade. 18 set Y. \'\'u(nd ‘Q Sous. ..., 69.255 /‘:-u Mag‘lcal Apparatus ———— . =
firmly by means of our patent || Shoes. women's leather, Simmons Root and : *
lock joint. Back of tool is flat. Shoe™ §O0.. .. oo o auamisiair e s1me e cveeceooseens 69.311 Grand Book Catalogzue. -~ Over 700 engravings T H E E U R E C
Accirate and conventent for || gvyup. Ridenonr-Tinier Gracery Co. . "1 Go.281 [ 2. Parlor ‘Iricks Catalogue, free. B JREKA GLIP
Sati o o .. 69,31¢ T g ¢ e most nseful arti
angles. bat:sfgctu&y in every g?e\smt‘(:; \(:Tx 'I T{lm[ \(‘ II:;IH\\ 1L Co 332’3{1’ MARTINKA & CO., Mfrs.. 493 Sixth Ave., New York for the purpose. Indlfl)%ni?l%rlemtxeﬂl.:?\:!
particular. Price %1.50. [ 7 = = yers, lditors. Students. Bankers, |
Tobacco. smoking and chewing. m | s. Bankers, Insu w
Send for 232 page catalog No. 18-B. | Tobacco Q0. ... ... amsbsesbmsceenc- 69,306 ance Companies and business men gen- a
THE L. 8§ STARRETT CO., Athol, Mass.. U. 8. A. || Typewriter rvibbons  and  carhon erally. Book marker and paper ¢lip. @
e Manufacturing Co $69.307 Does not mutilate the paper. Can he Z
| — \\"l“‘f:llli\‘h owder, Benij amin Moore & Co .. (‘?;'33111 We teach it thoroughly in asmany months as it 'u‘aedxepeatedly Inboxes of 100 for 2 o
Wi i d \'; C Co. (0.2 2 19,2 formerly took years. Does away with tedious apprer. | L0 be had of all booksellers. stationers IS
Vatcheases. Solidarity Watch Case Co.(9.29 69’993 ticeship, Money earned while studying. Positions se. | 282d Bction dealers. or by mail on receipt :
TAKE NO CHANCES ON IGNITION | Wood, artificially colored, W. A. Hall.....:. 69,251 | cured. Kasy terms. Send for catalog. 81;1";("3- gﬂﬂnpl‘; card, li"}n-“l fl' ee, Md"-
: 3 — — - acture! y Consolidate
Imx‘tlte(r‘ﬁz‘-‘\reh;\\‘::‘:o L?i?\v“:&(:?"‘gz, | ST. LOUIS WATCHMAKING 8CHOOL, 8t. Louls, Mo. ; Pin Co., BOx121, Bleonfic id. N. J .
hausted.  That makey treuble for LABELS.
l,',‘ﬁf“v“e‘ of auto, bout o gus en | T oipayney . for cigars, G. Neuwahl.......... 14,225
Ap Batte Charger ‘“Ielice Luna.”” for ltalian macaroni,
keeps the S Naltertearalivy ays tul e the & Calandra, Inc.......... 14,227 The Latest and Best A. w. FA B E R_ DRAWING
|ndkof wrrimtz(};u ;n‘\kes fut, 1lmt ‘“‘IF'old up the tube as ecream is used,” for
sparks. Write today for our catalog dental cream. Colgate & Co....oooo.. .. 14,228 (1]
describing our system. “Harvard-Yale-I’rinceton Crews Bath ’,CASZ.EIL PENCILS
The Dayton Electrical Mfg. Ce., 98 St. Clair 8t., Dayton, Ohio det.”” for h powder, J. L. De et
bault 14,229 | | Made of the purest graphite in 16 de- T They take tBe finest point obtainable of
- 5 uKhn‘ullOfTQI tal Pollsh ' forr ‘metal pol- e ggeQSthaid]{]esls 61 to 8H, of Z '3\3“ e theref o leal(zlistm"ég' iy ey De top wear,
. " l_Ql_‘ H. I\h“gh‘)ﬁ‘?l ----- Q000 JQOO000 e 14,230 ttJO‘lele l;zl:-]:%ineu?:;c%cu{'- 0 Sold by glxl'eataonro?ngz(:?‘l dealers in arﬁ::nagilgfgzrsstample sent to
60 YEARS T\\gllg]lt Tea,” for tea, C. W. Antrim & 14,226 ability and intensity of § = all parties interested on receipt of 10 cents in postage stamps.
EXPERIENCE OLS - - . bR mible e s W ER'y WU YA R ’ olor. A. W. FABER, . - 49 Dickerson Strect, Newark, New Jersey
T L)
PRINTS.
.\ Burning Test of Kerosene,” for kerosene
oil, Marshall O Co..o. oiiiiooenns 286G EAD SurpLEMENT 1688 for a good,
‘‘Beltfast,”” for men's helts, Columhia Leather clear articl . E oy T E
Goods Manufacturing Co..........covuu.n. ,282 A Home Made ¢ e. by F. E. W - e EE,
“Horse Medicines,”” for horse and dog reme- on the makmg of a % herse power
dies, Dr. A. C. Daniels............. g
TRADE NMARKS “Jap Rose Soap (transparent).”  for ° alternating current motor, The _IIlOtOr ce}n
DESIGNS James S. Kirk & Co......oo..... 2287 Lo be constructed by anyone of ordinary skill
E ““O’Sullivan’s New Live Rubber Ieels.”” for . §
COPVRIGl'IlTiS &ec. rubber hecls, Massachusetts Engraving Co. 2,284 in the use of tools, who has access to a
Anyonesending asketch and description may ‘“The Man’s Garter,”” for gmtels, A, Stein & . - H H
qulckyly ascertalng our opinion free wﬁathar an CO. - ... .Ewasl R R AR A R R - = = ,283 screw Cuttlug lathe “l_th 3 S'ng of 9 inches
invention {s proggbl tf?cm?ﬁﬁé%ofggtga&gz urren O Or or more, The motor is designed to run on
o e s onta: the 100 to 120 volt, 6o-cycle, single-phase

ney. for uecurln
Patents taken through M %% racelve

special notice, without arge. ln'. -]

Scientific American,

A handsomely illustrated weekly. Largest cir.
culation of any scientiﬂc ournal. Terms, $3 8
ear ; four months, §L. Sold byall newsdealers.

NN & Co,sereronems. New Y

[
06. 3 ¥ St., Wasnington, g.k

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
number of the patent desired and the date be
given, Address Munn & Co., 361 Broadway, New
York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going list. For terms and further particulars
address Munn & Co., 361 Broadway, New York,

power. Order from your newsdealer or-

MUNN & COMPANY, 361

alternating current circuit, now in wide-
spread use for the lighting of dwellings.
The motor will drive a 16-inch brass fan, a

small lathe, or a 50-watt dynamo for generating direct current for charging storage
batteries, and in fact will do almost any kind of work that can be done by oue-man

from

Broadway, New York, N. Y.
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SRR  THL RACING MACHINE SPARK PLUG
The “CENTERFIRE” Plug—Power

increased 10 per cent. each explosion.

The Holsman Automobile

Ignition in center of compression. Soot SiX

proof, quick action, perfect combustion. YEARS Rides
Agents Wanted. Sample Plugs, $1 each. OF Like a
Give name of car and year. Write SUCCESS Carriage

Rubber Belting
. AR kable Test
Steam Packing | || mat proves the
. . Standardization
Rubber Specialties

1907 Sales Over $600,000.00
The three Cadillaes |1 i "THE STANDARD of high-wheelod automobiles

: "y h_
: mpl : 4 and vhe pioneer of this type. I'he only hig!
B - ggg r’;':;"‘q;’:‘!‘i?“‘::l‘:' . ' wheeled automobile mavufactured that bas 2
. l ' 5 record in a public contest—and Holsman records

date back to1902. Every part of every machine

LIMITED Without doubt the severest test of mechanical 8 T guaranteed.
ex«t:)glletnc(ie andthaccurac%flt(% wh}ilch an g};ﬁtom?blltq wlz‘is gver : 7 i, Repairs Average Under $3.00 per Month
subjected was the recentInterchangeability lestin London, A i High wheels allow solid rubber tires to be used
91 and 93 Chambers Street made with three 1o horse-power stock Cadillacs, under the x | o Wlﬂlloutwaﬁecmng riding quahmesmmlg lr]’}:ntsh ‘8{.
supervision of the Royal Automobile Club. K, B i sures “going the journey.' - A blacksmit® OF
N EW YORK . s wagonmaker can make all ovdinary rep: ll :
The cars were completely dismantled and the parts | : 5 2 Splendid hill-climbing power. Send for complete

thrown together into one confused mass, from which a dis- 3 3 free illustrated catalogue.
WRITE FOR CATALOGUE interested technical committee picked parts at random and  © - e dismanting The Oldest and Larzest Manufocturers of
reassembled three “‘new’’ cars. These cars were then tested by soo miles continuous Carriage Automobiles ln
running, at an average speed of 34 milesanhour. When you consider a variation of THE HOLSMAN AUTOMOBILE CO.
one one-thousandth of an inch in any vital part would have meant failure, you will Room 6 14 Monadnock Block, Chicago, Ili,, U.S.A.
appreciate this overwhelming victory for Cadillac skill, accuracy and workmanshlp

With this minute carefulness of finish comes absolute dependability of service

. 3 and economy of maintenance, for the Cadillac gives more real travel and enjoyment, b A
BAUSCH & LOMB=ZEISS per dollar expended, than any other car in the world. Send for Booklet No. 47 telling d"d
Stereo Binoculars ‘“The Truth About the Automobile and what it Costs to Maintain One*’

compiled from owners’ sworn statements, showing actual mileage and outlay. Also

Were the fist in the field, and still lead by reason get Catalogue T 47, describing Model T—four passengers —$1,000; Model S How these two great
of undisputed superiority, No other glass gives Runabout—$850. world forces have be-
stereoscopic effect—that is, shows objects in their Prices include pair dash oil lamps, tail lamp and horn. come  factors in restor-
true relative positions, Send for booklet. CADILLAC MOTOR CAR COMPANY, Detroit, Mich. Member A. L. A. M.

ing lost hearing—the
| fallacies of medical
treatment for curing
deafness exposed—the
causes- of  defective
hearing and how they

q[ OUR NAME ON A FIELD GLASS, PHOTOGRAPHIC LENS,
MICROSCOPE, LABORATORY APPARATUS, SCIENTIFIC OR
ENGINEERING INSTRUMENT IS A MARK OF QUALITY.

Bausch & Lomb Optical Co.

Carl Zeiss, Jena "W George N. Saegmuller | easily and more too, selling STANTON TOUSE & WINDOW WASHERS, the simplest,

: i : most, practical and durable device ever invented tor cleaning Windows, Window casings, Plate glass, are removed by mag-

olfth eYs ‘k V%/anhl_:ranmsoo Porches, Perch ceilings, Door steps, Tile floors, Carriages, Railroad coaches, ete. Not ﬁn’uperment’ g | y 8

ew Yor ashington but a proven practical success. Hundreds sold and not a complaint. Instantaneous * hit” wherever netic electro-wave-cur-
oston ondon demonstrated. Every home, factory, and store where running water is accessible is a prospective

hicago Frankfort buyer. Easy to demonstrate, easy to sell, because a household necessity. Honest, wide-nw:ke men of ‘;:tseﬂ“;_:dlgcfd l{}_’bthe

-] ability can make from $150 to $300 a mouth or more. To such we offer one of the most liberal com- w ctro-Vibra-

ROCHESTER No Y- mission propositions ever made oy a m'muf'uturer Yo « the man we want 1f you mean business. t M hi ‘

— P EPANTON TOUEE S WINDOW WARTIET orats s huadle of hatiow ory Machine, one ol

seamlesssteel tubing (lightas wood) of different lengths, titted at one end \ithhose connections and a

perfect water valve for regulatmgﬂcw of water. At other end is attached a round brush in which is
encased patented aluminum ‘¢sprayers.”” You simply attach lawn or house hose to handle, The water
goes up through the handle, is sprayed through the brush on to the object to be cleaned. The constant

flow of waterthrough the brush while iu operation, keeps it clean and absolutely free ol

the most remarkable
inventions of recent
years. This and other

| Electro-Vibratory Apparatus

substances, naking it impossible to scratch windows or polished B\erﬂCrR pate nte € neck 1 1 1
DIRECT FROM MINES Saviats = dvam o ater Thaning. oo Banle o vour sheve. Wit s STANTON WARHER, . information of  vital
D R H M A RT' " one person can clean more windows or more squarz feet of surface in a Ben Do than two inen eoud interest to everyone whose hearing is imperfect, to-
PREPARE [} [] 9 ina day by dippiog a brush into a bucket. It is easier to handle, does quicker and better work cheaper

gether with description of machine sent upon request

[to any reader of the SCIENTIFIC AMERICAN.
The only machine of its kind ever invented; fully protected by
U. S. Patent No. 741,371. Infringers will be prosecuted.
Hundredssold in this and foreign countries. Write today for full
particulars if interested. Manufactured and sold only by

G. C. POWELL (Patentee)
3049 Bank Building Peoria, Illinois

16 Ft. Steel Launch with

18-21-25-foot launches at proportion-

ate prices. All launches fitted with

two-cycle reversing engzines with speed
controlling lever; Simpiest engine made :

starts without cranking. has only 3 moving
parts. Steel rowboats, $20.00. Al boats fitted
with water-tight compartments; cannot sink,
need no boat house. We are the largest manu-

ASBESTOS FIBRE | oFFICE. ST.PAUL BUILDING | thav it can be done any other way.

f M fact \oh 1 outmh with 2 ft. handle, is made especially to clean all kinds of wood work, but particularly
or Manutacturers use ’ to wash entire houses. Price $5.0

220 B’way, New York. No. 2 outfit, with 4 ft. O and s short fibre brush is made for scrubbing floors, porches,
steps, etc Prlce $5.00.

No. 3 outfit, with either 6 or & ft. handle and a fine, soft brush is for windows and pelished sur-
faces. All handles andall brushes are interchangeable, so that yeu muy cheose any combinatien you
like. Price $6.50.

Special Offer—No. 3 and either Nos. 1 or 2 will be sold for$10.00, Nos. 1 and 2 for $9.00.
Send at once for illustrated descriptive matter and special proposition te 1g12nts—-1t‘s one of the most
liweral ever made. Dealers wanted everywhere. Writi: for prices and terms. Your neney back if washer does not give entire satisfaction.

GEO. R STANTON 1 5]0 West Main St., Decatur, I1l. Reference—Millikin Nat. Bank, Decatnr, 111,

PLENTY OF RUNNING WATER
for irrigating fields, sprinkling lawns and gardens for

use in the house and at the barn, can be had by
installing a

Niagara Hydraulic Ram
Punips day and night on any stream. Requiresn o

repairs. Write for ilhstrated booklet AA and guar-
anteed #stimate. We furnish Caldwell Tanks and

ety e o co QIR lry a @URRBUGHS in
assau St., N. Y. Factory, Chester, Pa, -
e o e 2 waemars| - without cost=2%

orological Department,

Peoria, Illinois
Formerly Parsons Horological Inst.

o 1 = facturers of pleasure boats in
Largostand ;{?“s;l\l‘;ltchSchool T costs you nothing to get con the worid. Orders filled the day
wch Wotch Work, Jewelry crete proof of the value of our they are received We sell diréctto
. 4 i i user, cutting out all middlemen’s
. Bmdomal;sd 't}CIaltm tli;at you ?re loAsmg én;)ney Drobta: Free catalogue.
otk moderate rates. without a Burroughs. word from '
. lE-r-‘rE':\:.'ul.n;, f Information. ou and a Burroughs will be sent MICHIGAN STEEL BOAT co.
y roug . 1332 Jefferson Ave., Detroit. Michigan
- you for free trial in your business
on your own work, in your own way,
D . ill ARYS \ U(FRCIN] and at your convenience. Gas Enei
0 Not only will the . WEBEH as Engine
& Producer

Burroughs Adding and Lnstmg Machine

pay for itself if you buy it, but yoz will pay foriiif you don’t buy it.

That sounds strange, but it is true. You will pay for it in time
and sleep lost hunting for errors impossible with the Burroughs; in
misunderstandings that lose you customers; in wages you pay for
extra he€lp to do work the Burroughs should be doing for you; in
your own time wasted by being tied down to detail, when you might
be out cultivating the acquaintance of your customers and getting

30 to 400 H. P.
1H. P, 1 Hour, 1 Pound

Coal, charcoal. coke,
lignite. Send for catalog
538 and testiizonials.

WEBER GAS ENGINE CO.
Box 423
Kansas City, Mo. U. S. A

FDR FARM AND SHOP WORK. start
without cranking; no cams or
gears. Burns Alcohol, Kerosene
and Gasoline.  All sizesin stock—-
2 to 20 horse-power. Steel
connecting rods. Anti-friction
bearings; no vibration. Write
for free catalog.
Run Separators, Corn * z
Shredders  Grist Mills, Pumps, Dynamos, etc.

Detroit Engine Works, 127 Bell Ave,, Detroit, Mich., U.S.A, new ones. .

e i’ i b That’s why there are thousands of Burroughs in use today. KEROSENE MARINE MOTORS
-~ Take this opportunity to learn what the Burroughs system No. 147 Thi . k izing it b
— (free) can do for you in handling your monthly trial balance. 1s" motofjuses| KEIOseMe, vaporizing 1t by an

entirely new method from heat of exhaust pipe,
and does not draw charge into base of engine.
Uses 20 per cent. Less Fuel than on Gasoline,
and gives 10 per cent. More Power.

Uses regular jump spark ignition. g
Write for catalog. A motor that g
will save you money. Spe-
cially adapted to work
boats. Unusual opening

A Startling Discovery in Photography forsgens Lo s I
THE F[SOSTIGMAR LENS || [z 7 "¢

The Product of a New Iidea, 60 m-rs-ml cheaper than any other anastigmat. DuBRIE MOTOR CO.

ERFE TION l Burroughs Adding Machine Company

Block 89, Detroit, Michigan, U. S. A.
! ’
1208 MARINE MOTORS : IN DETROIT- Life is Worth Living

\nu want a ** Perlmtiml“- ;.1!(! simplest,

st powerfu

llu.ln grade in every respect.
H s complete (not *“bare'
without boat equipment

\ulllll’ull.l wal ‘qulplu‘ln\ﬁ‘

very part ‘et
isfaction or
2 o

\II

10,000 gold to date. Used by U, S.and British Governments and many 421 Guoin Street,  Detroit, Mich,
-— - colleges. lsostigmars fit the Kodaks.
For launches up to 15 £t BY OUR LIBERAL  our customers may change their old-style Photo Lenses for the Tsostigmar, the B
The Caille Perfeetion Motor Co. EXCHANGE SYSTEM best of nil anastigmats., Describe your lens and we will offer liberal terms.
L 1343 54 Saenme Detrott, dieh. WILLIAMS, BROWN & EARLE, Dopt. 8, 918 Chestnut Stroot, Philadelphia, Pa. Vou USE GR|NDSTUNES ?
I S—T T T r1

If 80 we can suppiy vou. Al sizes
mounted and nnmounted, always
-~ keot in stock. Rememoer, we make a
specialtyof selecting stones tor all spe-
cial purposes. Send for catalogue ** 1.

Mullins Steel Pleasure Boats Can’t Sink e e oy

EASIEST TO ROW-ABSOLUTELY SAFE - = 2d Floor. Wilshire, Cleveland. 0.
Made of steel, with air chambers in each end like a life boat.
Can’t leak, crack, dry out or sink, last a lifetime. Every

£
e, o ok S et S | | LYBRICATES 3o,
rite for our catalogue o ow Boats N““lNG 5’
] !l

Motor Boats, Hunting and Fishing Boats.
THE W. H. MULLINS CO., 118 Fraaklia St.. Salem. O. 1S-21 s c“'-“" N ST,
CHBESLYa O fRIS32USA

Build Your Own Smal Engme ""‘

We sell sets of castings up to 2 horse
power. Also Dboilers, Jocomotives, gas
engines, ete. 32-puage catalogue for 10c.
in stamps. 7This amount refunded on
order amounting to $1.00 or over. Con-
tractors for light machinery of every
description.

SIPP ELECTRIC AND MACHINE CO.

Keene St., Paterson, N. J. i

AL ”
16 ft. Family Pleasure
Foat—as Illustrated.

Complete, with Oars, #B9




