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CONCRETE AND CRUSHED ROCK.

Evidence of the rapid increase in the use of con-
crete in engineering and architectural work is to be
found in the great demand for, and increasing value
of, what used to be known as “broken stone” and is
now known as “crushed rock.” There was a time, and
not so very long ago, when the hand hammer or the
portable crushing machine of moderate capacity were
equal to supplying the demand; but of late years the
call for this material has been so extensive as to war-
rant the construction of large plants equipped with
machinery of special design and large power, capable
of turning out several hundred tons of crushed rock
per hour from each machine. In fact, it is likely that
the production of crushed rock will become a special-
ized industry, with plants located conveniently to suit-
able quarries, and within reach of rail or water trans-
portation.

The important effect which the growing use of con-
crete is having upon certain allied interests is shown
by the fact that the sanitary district of Chicago has
been negotiating for the sale of the enormous quanti-
ties of rock which were excavated during the construc-
tion of the Chicago drainage canal. This rock at

present lies in huge banks, which extend for many

miles parallel with the canal between Lockport and
Lemont, I1l. The estimated amount of material suit-
able for crushed rock now lying in these spoil banks
is 22,000,000 cubic yards, and the whole of it, of
ecourse, lies conveniently for transportation through
the canal to Chicago. An offer of 101 cents per cubic
yard kas been.made for the rock as it lies in place,
with the return of a certain percentage of the net
profits from the sale of the rock eafter it has been
crushed. Extensive as is the use of concrete, whether
in the plain or in the armored or reinforced condition,
we are to-day witnessing but the beginning of what
may be termed the concrete age. This ever-broadening
application of concrete is to be welcomed, provided
care is taken to guard against careless construction
or the introduction of cheap and fraudulent methods
of work. If the day ever comes when concrete con-
struction is carried on in the shoddy manner which
characterizes much brick and stone construction of
the present day, we shall be leaving a heritage of
trouble and disaster to posterity, the measure of which
it would be hard to foretell.
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ELEVATION OF OUTER RAIL ON CURVES.

The elevation or, as railroad engineers call it, the
super-elevation of the outside rail on curves is more
important and:demands more careful thought and at-
tention than the maintenance-of-way engineer, the
roadmaster, and the section boss are in the habit of
giving to it. The danger of derailment due to the
centrifugal force exerted by a train against the outer
rail on curves may be greatly reduced by elevating the
outer above the inner rail. Indeed, there is a degree of
super-elevation corresponding to a given rate of speed
which will theoretically relieve the outer rail of any
side thrust, and cause the engine and cars to travel
round the curve without any tendency to bear more
heavily upon one rail than the other. If all trains
were run at the same speed over a given track, it
would be possible to put in this theoretical amount of
super-elevation. As a matter of fact some trains would
run slower than those for which the track was adjusted,
and the slower trains would bear heavily against
the inner rail. It is for this reason that engineers
are in the habit of adopting a compromise super-eleva-
tion, too low for the fast train and too }igh for the
slow train. We believe, however, that it would be
better to put in the full super-elevation required for
the fast trains, and this for the reason that the risk
of derailment on the inside of a curve is a remote
one, as is proved by the rarity of an accident of this
kind.
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On some of the roads of this country, where a fast
schedule has to be maintained over tortuous track,
the outer rail on some curves is super-elevated as much
as 8 inches, and the riding on such track is wonder-
fully smooth and comfortable. It is, in fact, impos-
sible to tell by the sensations of the body whether the
train is running on tangents or on curves. On the
majority of our roads, however, the track is not suffi-
ciently adjusted to the higher speeds at which our fast
trains are run, and we believe that to this cause, large-
ly, are to be attributed the many derailments which
occur. In this connection it is interesting to note the
conditions on the curve at Salisbury, England, on
which so many Americans recently lost their lives.
According to informaticn given at the coroner’s in-
quest, the curve was an exceedingly sharp one, the
radius being only of eight chains, or 528 feet. This
would represent a curve of no less than 11 degrees,
which is one degree greater than the maximum curva-
ture which twenty years ago was considered to be
the extreme limit even on cur western railroads. That
an 11-degree curve should have been allowed to remain
in the main line of a rcad on which some of the
fastest expresses in the world are run is to American
eyes a very surprising fact. It is also surprising to
learn that, although express trains were permitted
to run without stopping, though at supposedly reduced
speed, through Salisbury station and over this curve,
the super-elevation of the outer rail was only 31-3
inches. It is not sufficient to urge as an excuse that
the curve commenced at the station platform, and
that a greater super-elevation was impossible. What
was needed, and what is needed to-day at this point,
is such a relocation of the line as will eliminate the
curve, or at least reduce it to safe proportions.

The evidence of the guard and other employees
shows that the train ran from Wilton, a few miles
away, to Salisbury at a speed of 68.5 miles per hour,
and there is no clear evidence to show that the speed
was much reduced through the station. In fact, the
guard stated that when the disaster occurred he was
doing his best to attract the attention of the engineer,
With a 50-ton engine running at that speed on an 11-
degree curve, the centrifugal force was equivalent to
about 25 tons applied at the center of gravity of the
engine, which was about 5 feet above the rail. As the
half width of the track was only 2 feet 414 inches, it
is evident that the resuitant of gravity and centrifugal

_ force must have passed just about through the point

where the wheel flanges bore upon the corner of the
outside rail. The instant this resultant passed out-
side the rail, which might easily occur when the en-
gine lurched against the rail, there would be nothing
to prevent the whole mass from turning bodily over;
and this was probably what occurred.

BRITISH MERCHANT MARINE AND THE COMMERCE
DESTROYER.

Great Britain mor: than any other nation is depend-
ent upon the existence and uninterrupted movement
of her great merchant marine. In itself, and as the
indispensable medium for carrying her vast commerce,
the shipping fleet of the island empire is its most valu-
able asset. Therefore, it has been generally regarded
as the most vulnerable point upon which to concen-
trate attack in time of war. So largely does Great
Britain depend upon her over-sea commerce for food
stuffs, that there would be no surer way of bringing
that proud empire to its knees as a supplicant for
peace than to ecapture, destroy, or drive from the
high seas the ships that carry her food stuffs and the
raw materials and finished products of her factories.

The recent naval maneuvers, in which practically
the whole strength of the British navy was concerned,
were planned with a view to determine just how great
this peril might be, and to this end an “enemy’s fleet”
was organized which, though not large in numbers,
was mainly distinguished by its combination of great
gun power and high speed. Among the battleships
were included the five new vessels of the “King Ed-
ward VIL.” class, and among the cruisers was the At-
lantic squadron, which, under the command of Prince
Louis of Battenberg, visited this country in the fall
of last year. Although the commerce destroyer, as
represented by our own “Minneapolis” and “Columbia,”
has ceased to be built, its place has been taken by the
modern armored cruiser, which has all the speed of
the commerce destroyer, in addition to good armor
protection and a heavy battery of long-range guns.
The Atlantic cruiser squadron, for instance, consists
of ships, the slowest of which is of 23 knots maximum
speed, while the fastest, the “Drake,” made 24 to 25
knots for short distances when in chase of the enemy.

The “defending fleet” included twenty battleships
of the Channel and Mediterranean fleets, besides sev-
eral squadrons of cruisers, and the plan of the man-
euvers was to dispatch a large number of merchant
ships across the zone of war under convoy, the vessels
being sent off in groups along one of several routes
between Falmouth or Milford Haven and Gibraltar.
The ships, whether their course lay northward or
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gouthward, converged off Cape Finisterre, which, of
course, became the central point of defense. The
method of defense was for the fleet to move in sections
respectively to the south and to the north, each preced-
ed by a wide screen of scouts and cruisers, the widely-
separated ships of each screen being kept in touch by
wireless telegraphy.

The nine battleships and cruisers of the enemy
rendezvoused off Cape St. Vincent, where the vessels
were formed in three great lines reaching east and
west, with 30 miles between the individual ships of
each line. The battleships formed the center line,
while a line of cruisers was placed 120 miles to the
north, and another line 120 miles to the south, the
whole of this great network being kept in touch by
wireless telegraph. The defending force, moving from
Gibraltar and from Falmouth, quickly broke through
the meshes of this net, two of the enemy’s battleships
and some of his slower cruisers being subsequently put
out of action by the fleet from the south; the defending
fleet from the north accounted for a third battleship
and another large cruiser, while the ‘“Magnificent,” the
last remaining of the slower battleships of the enemy,
escaped by taking to the Atlantic. The enemy was
left with five fast battleships of the “King Edward
VIIL.” class, and the enormous value of a homogeneous
squadron of uniform high speed was shown by the
fact that these vessels were able to break through the
theoretically overwhelming force of the enemy, and
steam up the channel with the defending fleet in hope-
less pursuit.

The enemy’s cruisers, forming the southern edge of
the net, fought an important engagement with the de-
fending cruisers off St. Vincent, in which all of the
ships on both sides were severely handled and some ves-
sels were practically destroyed. It is significant that
most of the engagement took place at 6,000 yards range,
at which the 6-inch gun is practically ineffective, and
that the maneuvering was carried out at the high speed
of 21 knots an hour. The value of speed in armored
cruisers was shown when the enemy’s squadron sighted
the outer fringe of 25-knot scouts (a new type recent-
ly built) and gave chase. In this case the flagship
“Drake” was able to raise her speed to 24.8 knots, with
the result that she ultimately brought the destroyers
within range, and they were ruled out of action. It
is claimed, and very justly so, that the maneuvers
have emphasized the value of an efficient engineering
staff and have proved, once more, that upon the effi-
ciency of the staff, and not upon the mere trial rec-
ords of the ships, depends their final value when put
to the supreme test cf war.

On the other hand, too much importance must not
be placed upon the escape of the attacking fleet and
its ability to raid the maritime cities along the coast,
and capture and destroy merchant vessels. Such dam-
age would be local and temporary. Only by meeting
and defeating the defending fleet in a pitched battle,
a feat of which the enemy was quite incapable, could
any decisive result have been achieved. Although the
swift cruisers of the raiding fleet succeeded in doing
considerable damage to the country’s commerce, they
were driven from the trade route which was selected
for attack, and as a fleet were badly damaged and
widely scattered. Altogether, the contention of the
leading naval authorities that Great Britain’s com-
merce can never be so absolutely crippled as to decis-
ively affect the issues of war, would seem to be
strengthened by the events of this summer’s man-
euvers,

g

THE EFFECT OF THE SEA UPON CLIMATE.

The enormous area of the sea has a great effect
upon climate, but not so much in the direct way
formerly believed. While a mass of warm or cold
water off a coast must to some extent modify tempera-
ture, a greater direct cause is the winds, which, how-
ever, are in many parts the effect of the distribution
of warm and cold water in the ocean perhaps thou-
sands of miles away. Take the United Kingdom, no-
toriously warm and damp for its position in latitude.
This is due mainly to the prevalence of westerly
winds. These winds, again, are part of cyclonic sys-
tems principally engendered off the coasts of eastern
North America and Newfoundland, where hot and
cold sea currents, impinging on one another, give rise
to great variations of temperature and movements of
the atmosphere which start cyclonic systems traveling
eastward.

The center of the majority of these systems passes
north of Great Britain. Hence the warm and damp
parts of them strike the country with westerly winds
which have also pushed the warm water left by the
dying-out current of the Gulf Stream off Newfound-
land across the Atlantic, and raise the temperature of
the sea off Britain.

‘When the cyclonic systems pass south of England, as
they occasionally do, cold northeast and north winds
are the result, chilling the country despite the warm
water surrounding the islands.

It requires only a rearrangement of the direction of
the main Atlantic currents wholly to change the cli-
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mate of western Europe. Such an arrangement would
be effected by the submergence of the Isthmus of Pana-
ma and adjacent country, allowing the equatorial cur-
rent to pass into the Pacific. The gale factor of the
western Atlantic. would then be greatly reduced.

The area south of the Cape of Good Hope is another
birthplace of great cyclonic systems, the warm Agulhas
Current meeting colder water moving up from the
Polar regions; but in the Southern Ocean the condi-
tions of the distribution of land are different, and
these systems sweep round and round the world, only
catching and affecting the south part of Tasmania,
New Zealand, and Patagonia.

WANTED: :BRAINS TO DISSECT.
BY CHARLES STIRRUP.

It may not be generally known that all over the
civilized world there is a strong demand for brains
that are a little above the average in quality; not in-
telligence, or intellect, or genius, but, literally, that
part of the human organism which is contained within
the skull and is known as the brain.

Scientists who devote themselves to the study of
comparative anatomy have for the most part nothing
better to dissect thian the brains of paupers and luna-
tics. These, however, leave much to be desired, and
it- is to the interest of the human family that the
brains of cultured and learned people should be placed
at the disposal of those patient and laborious men
who are engaged in the vastly important work of un-
raVeling the secrets of the.working of the mind.

But it must not be supposed that a certain number
of such brains are not forthcoming. Comparatively
speaking, they are few, but, still, more numerous than
most people imagine. In the great majority of cases
they are bequeathed by their respective owners. On
one occasion Sir William Fowler, the famous author-
ity on comparative anatomy, in addressing an audi-
ence of cultured men and women, spoke of the diffi-
culties he and his fellow workers had to contend with
in having little else than the brains of people of low
intellect to dissect, and went so far as to appeal to the
audience to help science in this matter in‘the only
possible way. On the conclusion of his address-sev-
eral members of the audience, including a few ladies,
promised to bequeath their brains to him; and, it is
said, proved as good as their word. More than one
man of great eminence has regarded it as something

in the nature of a duty to do this in the interest of

science. Prof. Goldwin Smith, for instance, some
time ago formally willed his brain to Cornell Univer-
sity.

Some remarkable brains have been sold, not given.
An Englishman who calls himself Datas has disposed
of his to an American university for $10,000. He is a
man ‘0f little education, and for many years worked
as a coal miner. But he has a marvelous memory,
especially for dates, and is. now earning a handsome
income on the music-hall stage. Any member of the
audience may ask him the date of some occurrence,
and is answered instantly. It is considered that his
brain must show some very unusual development, and
there was not a little bidding to secure it after death.

It stands to reason that the brain of a man of in-
tellect offers a much richer field for observation tham
the brain of a pauper or some other human derelict.
The brains of great:men vary very much; more, in
fact, than do those of nonentities. It is found that
men of encyclopedic mind have large and heavy brains
—Gladstone had to wear a very big hat—with an
enormous bed of gray matter and numerous convolu-
tions; on the other hand, men whose genius is con-
centrated upon one line of thought are of small brain
and, consequently, have a small head. Newton, Byron,

and Cromwell belonged to this class, and each had a_

small head. Yet many people imagine that this is a
sign of small mental capacity. A visitor who was
shown the skull of Cromwell was so disappointed at
its size, that the caretaker of the relic endeavored to
console him by saying that this was the skull of the
great Roundhead when he was a boy. Prof. Symes-
Thompson told this anecdote in a recent lecture, and
he also mentioned that Newton was so small when
born that he could be put inside a quart pot.

@ —
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A SEVERE EARTHQUAKE IN SOUTH AMERICA,

Shortly after 7 o’clock, on the evening of August
16, the city of Valparaiso, Chile, was demolished by
an earthquake as severe as that which destroyed San
Francisco April 18. The earthquake shocks, of which
there were several, were recorded by seismographs in
Washington, D. C., Florence, Italy, and at Newport,
Isle of Wight. The record made at the last-named
place was recorded by the instruments of Prof.
Milne, the well-known seismologist, and they show an
earthquake of long duralion, lasting more than five
hours. The first record of the earthquake by Prof.
Milne’s instruments was at 12:24 A. M., August 17,
by Greenwich time. This corresponded to 7:15 P. M.
of August 16 at Valparaiso. On developing the photo-
graphic films on which the subsequent record was
made Prof. Milne found that his first record was en-
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tirely confirmed, and he was able to determine, from
the interval of time between the preliminary tremors
(which come through the earth) and the large waves
(which travel around its surface) that the earthquake
occurred some 6,000 miles away, probably on the
coast of South America. Although telegrams indicate
that the greatest disturbance was at Valparaiso, Prof.
Milne believes that the shock was equally great along
the coast, some distance north of that city, which is
a classical spot so far as earthquakes are concerned.
In 1835 a thousand or more miles of coast line were
permanently raised a considerable number of feet,
while in 1868 Iquique was destroyed, chiefly by large
waves which not only damaged property but which
also carried the American warship “Wateree” about
half a mile inland. In 1877 another inundation re-
sulting from an earthquake carried the same vessel
nearly two miles further inland. During the last ten
years, according to Prof. Milne, the southwest coast
of South America has remainéd'quiescent, and there
have been many more disturbances upon the western
coast of North America than in this region. These
disturbances culminated in the great earthquake of
April 18, which destroyed San Francisco. The present
earthquake, from all indications, was quite as severe
as that experienced in California. It did not occur,
however, altogether without warning, as early in the
present year there were a number of earthquake
shocks felt throughout the republic. On March 27
the town of Raucagua experienced thirty slight shocks

‘in a single night, and on April 24 several severe

shocks were felt at Valdina. These did little damage,
but greatly alarmed the people. On May 5, at Arica,
a maritime town through which the trade of Chile is
carried on with Bolivia, ‘a violent shock occurred.
Communication witl} Valparaiso is practically cut off

save by one or two lines of cable extending up the’

western coast of South America.  Ali the telegraph
wires across the South American continent have been
shaken down by the disturbance, which seems to have
been general’ throughout Chile, and which was felt
even in some parts of the Argentine -Republic. A repe-
tition of the San Francisco disaster occurred when
the ruins of the city caught fire.
business houses and many of the residences on the hills
at the back of the city were either shaken down or

burned. The loss of life, at the present writing, has

not been determined.

A curious fact in connection with the earthquake is
that the seismograph. on Mt. Hamilton, at the Lick
Observatory, Cal., shows no record of any earthquake
shock. This instrument is located in the so-called
earthquake belt extending down the western coast of
North and South America and around the Pacific Ocean
where it takes in Singapore, Japan, and the Aleutian
Islands. The seismograph located in this belt would
be -expected to receive distinct vibrations. The seis-
mograph at Washington recorded both east-and-west
and north-and-south vibrations of considerable extent.
That at the Johns Hopkins University had the needle
thrown off the recording cylinder, so violent was the
shock, while the -seismograph at Victoria, B. C., also
recorded a shock not so severe as that felt at San
Francisco last April, but which was, nevertheless, quite
prolonged. The Chilean earthquake doubtless is the
result of changes in elevation of the earth’s crust due
to changing conditions within, and in all probability
these changes are the outcome of those earlier ones
which produced the California earthquake.
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THE NICKEL ORE MINES OF CANADA.

The mining of nickel ore in America has its center
in the vicinity of Sudbury, Ontario, where the annual
output has increased very rapidly within the last two
or three years, owing to the extensive development
of the deposits. While the existence of the ore has
been known for over fifty years, only recently has
this resource been exploited on an extensive scale.

The annual product at present aggregates about 5,000

tons. Up to the present time, however, not over 50,000
tons have been taken from the mines, which gives an
idea of the small quantity of this metal produced in
comparison with iron, copper, and tin.

Ores of nickel are more evenly and abundantly dis-
tributed over the world than is generally supposed,

. but only in a very few countries are the deposits of

such dimensions as to warrant their development as
working mines, and at the present time the mines of
Sudbury and New Caledonia produce about the whole
supply of nickel. Canada is the largest producer in
the world. The Sudbury nickel field has long been
known as the most important source of that metal in

America, if not in t’he world; but \the work of the last
three years has brought out more and more strikingly

the unique character of this mining region. It has
been proved that all the ore deposits of any economic
importance are at or near the outer margin of a
huge laccolithic sheet of eruptive rock a mile and a
quarter thick, 36 miles long, and 17 miles wide. This
sheet is now in the form of a boat-shaped syncline,
with its pointed end to the southwest and its square
end to the northeast. The rock composing the sheet is

Nearly all of the-
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norite at the outer and lower edge, merging into gran-
ite or granodiorite at the inner (upper) edge. The
ore bodies are round the margin of the norite, or along
dike-like offsets from it, and have evidently segre-
gated from the rock while still molten, though they
meay have undergone later rearrangement.

Nickel was first discovered at the Wallace mine,
Sudbury, in 1846. In 1856 attention was again drawn
to the subject by the finding of nickel and copper six
miles north of Whitefish Lake, and less than half a
mile southwest of the main pit of the Creighton mine,
probably the largest deposit of nickeliferous pyrrho-
tite in the world. The discovery evidently was not
deemed of much importance, as it was soon lost sight
of. But the construction of the Canadian Pacific Rail-
way through that region aroused such interest, that
in less than ten years from the opening of the road
all the mines which are now operated were located.

The industry was at a standstill for about a year,
when the Canadian Copper Company, which has ex-
pended a large amount in the development of the Sud-
bury deposits, was organized with a capital of $2,-
500,000. This company opened Stobie, the Copper
Cliff, and Evans mine, while investigations were made
which proved the existence of very extensive veins.
The Creighton mine was opened in July, 1900. It is
undoubtedly the largest in the district, and from the
very beginning of operations has produced large quan-
tities of almost pure sulphides, with little or no rocky
admixture. It is especially valuable as carrying a
large percentage of nickel, with a very much smaller
percentage of copper. The mine is situated about six
miles in a straight line west of Copper Cliff station.
The ore when mined is carried over the Manitoulin &
North Shore Railway to Clara Bell Junction, where
connection is made with the railway owned by the
Canadian Copper Company. . .

The Creighton mine is at present the main source
of supply, and with its equipment allows for a produc-
tion of between 500 and 600 tons of ore per day. The
old or original Copper Cliff supplies about 1,000 tons
of ore per month, obtained mainly from the thirteenth
and fourteenth levels, the latter workings being 1,052
feet below the surface, but even at this depth the ore
body shows no serious diminution either in size or
richness. No. 2 mine and the Frood (No. 3) complete
the list of mines from which at present the supply of
ore is drawn. The mines of the company not in use
at present must not all be considered as having been
permaﬁently abandoned, but the openings now utilized.
produce'an ample supply of the sulphide material of
the various grades suitable for smelting.

The remarkable increase in the production of this
metal in the Canadian district is largely due to the
improved processes which have been invented for re-
ducing the ore. At the smelters in the United States
and Canada electrical apparatus has been employed,
by which the metal can be secured at a much smaller
cost than in the past, consequently it can be placed on
the market at a much lower price, and is being utilized
in various industries, where in the past its sale has
been confined to a very limited market.

In a paper read before the Académie des Sciences,
Messrs. D’Arsonval ‘and Bordas show the advantages
of using low temperatures in chemical work. The use
of low temperatures is of great value for the separa-
tion of different bodies, either by solidification or by
vaporizing. We need only to choose the right differ-
ence between the temperature, according to the nature
of the bodies to be separated. Without going into de-

. tails, we may mention an easy method by which in a

few minutes many operations can be carried out, such
as distillation of alcoholic liquids, drying of easily-at-
tacked substances, collection of volatile products, etc.
A primitive alembic is formed by connecting two glass
vessels of the desired form and volume by a T-tube
provided with a stop-cock. One of the vessels forms the
boiler or dryer and. contains the mixture to be separ-
ated, while the second vessel serves as the cooling or
condensing chamber. We first make a vacuum in the
chambers by the mercury pump, and after this the
boiler is heated by placing it in water at 15 deg. C.,
for instance. The cooling chamber is plunged into
liquid air, or simply into solid carbonic acid mixed
with acetone. In the analysis of wines, for instance,
we obtain at the same time the alcoholic products on
the one hand and the extractive matter corresponding
te the vacuum extract. In the drying of flour, album-
enoids, fats, etc., we have the dry product and also
collect all the moisture which can be weighed. Thus
we have in a few minutes and without danger of de-
stroying the substances, a series of analyses which
might require days and even weeks by the usual meth-
ods. By regulating the temperature of heating the
boiler, we also control the nature of the distilled
product. Thus, when keeping the boiler at'—80 desg.
C. and the cooler at —191 degrees, we were able to
take a volatile product from gasoline which has a re-
markable resistance to cold and does not freeze at —200
deg.
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NEW ASTEROID
CAMERA AT THBE
NAVAL OBSER-
VATORY.

BY C. H. CLAUDY.

There has just
been placed in
commission a t
the United States
Naval Observa-
tory at Washing-
ton, D. C,, a new
instrument f or
p h otographing
asteroids. It re-
places the single
camera heretofore
mounted upon
the great 26-inch
telescope at that
place. T he
single camera
mentioned d i d
good service, but
it had two fatal
defects for seri-
ous asteroid work
—it could only
expose one Dplate
at a time, and its
use put the mag-
nificent equatorial

old telescope
mounting has
been retained.
Within this tube
is placed a visual
telescope with an
achromatic lens
of 14 feet 41
inches focus and
clear aperture of
9.62 inches. It is
an old lens, albeit
a very fine one,
by Merz & Mah-
ler, of Munich.
The cameras, the
essential part of
the instrument,
are two in num-
ber and mounted
on the outside of
the old telescope
central - section.
They have objec-
tives 40 inches in
focal length and
6 1inches clear
aperture, giving a
working aperture
of F. 6.6. These
lenses are used
on plates 4 by 5

out of commis-
sion * for other
important work.

The new in-
strument is a triumph of ingenuity, in that 1t
has utilized existing material, cost but a tenth
as much as an instrument of similar capacity
would have, if made by any of the big instru-
ment makers, and is fully as capable and just
as satisfactory for the work it has to perform
as any machine which could be made for the
purpose. )

The ‘mounting, that is the axes and the ma-
chinery which drives the polar axis, is the same
once used for the 26-inch instrument, before the
new (present) Warner & Swazey mounting was
obtained. The asteroid mounting is the historic
apparatus which first turned the big glasses on
the moons of Mars, when they were discovered
by . Prof. Hall. = When the 26-inch glass was
placed in the new mounting, the old mounting
went to the scrap heap, to(lie dormant for‘half
a score of years. Then Mr. W. W. Dinwiddie
of the observatory staff raked it out of the
dirt, fitted -it together, made new parts to
replace those lost or rusted, erected the whole

on a pier, built around.the pier a house of his -

own design, with a sliding roof, and would have
had the cameras in commission long ago had
it not been that the solar eclipse of last year
took his time and attention. - Now, however, the
instrument is completed and in use.

Only the central section of the tube of the‘

Mounting of New Asteroid Telescopic Cameras A Camera May
Be Seen Qutside of the Tube.

Double -Equatorial Telescope.

Eyepiece of Telescope, Showing a
Camera.

inches, giving a
photographic
field of approxi-
mately 5 by 6%
degrees. - The shutters are wire frames covered
with black velvet, arranged. to. open and close by
the ‘operation . of a pair of cords.

Two exposures are made at once in photograph-
ing the heavens. The reason is found in the
almost microscopic images which stars and aste-
roids produce. Any little flaw in the plate, any
small particie of dust or error in.development,
may produce a mark which can be easily mis-
taken for a star or asteroid. For the same flaw
to occur on two plates in the same place is an un-
thinkable: coincidence, however, and so the two
plates are made and compared, and if -both show
the same phenomena” in the same place, it is
proof positive that the origin is heavenly and
not earthly.

The driving mechanism of this asteroid camera
is particularly interesting. For the benefit of
the. uninitiated let it be said that the fixed axis
of the:telescope is parallel to the axis of the
earth, and that a delicate clock is employed to
turn the axis of the telescope in the reverse
direction to that of the rotation of the earth.
The result is that a star once caught on the-cross
hairs of the visual telescope remains so when
the clock is set in motion. !

“Clock” it is, but no layman would éver desig-
nate the mechanism by any such name. And yet
it is simple enough.- Within a tripod of brass

Asteroid Telescopic Camera House With Sliding Roof.

NEW ASTEROID CAMERA AT THE NAVAL OBSERVATORY,

Driving Clock for New Asteroid Photographic Telescope,

Showing Huygens’s Loop.
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rods is a perpendicular shaft, and hung at an angle
from the tep of this shaft is a heavy brass pendulum.
At the base of the shaft is a wheel. Obviously, if the
shaft is made to revolve, the pendulum will fly out-
ward, from the.force of its rotation—centrifugal force;
but when the pendulum flies out too far, an electric
connection is made between its end and an electrode
on the edge of the wheel. This applies an electrical
brake to the edge of the wheel, and the clock slows
down. But this is not all. So delicate an adjustment
is necessary to take care of variations of friction in
the ponderous machinery above; for the telescope tube

will bear more heavily on a’'given bearing in one posi-

tion than in another. But because this electrical brake
is so delicate, a further adjustment of the clock is
necessary to take care of variations in the applied
power. Probably the ideal power for any. driving
clock is a weight, but that means a deep pit.and con-
siderable complications. "So _here an electric motor
supplies the power. Now, an electric motor is. subject
to too many fluctuations of speed with a varying load
to do accurate service as an astronomical clock driver,
so, while here it actually supplies the .power, that
power is used to wind up a weight.

This weight is balanced by a lighter weight, and cen-
nected thereto with that curious arrangement of cords
and pulleys known as Huygens’s loop, by which the
source of power winds up a weight which runs.down
as fast 'as it comes up, and so-is stationary. ~Station-
ary within limits, however; for an increase in the
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and corrects any slight variation in position which
the clock has not taken care of.

The . exposures average an hour. The plates are
developed for strength with a dilute developer to avoid

fog,.and the result is a piece of clear glass spotted all
‘over with little black dots.

And if an asteroid is pres-
ent, it is in the form of a little trail. For the tele-
scope follows the apparent motion of the stars, but the

-asteroid moves through the stars and so leaves a line—

in an hour’s time—where the star records a point.

The - telescope and its cameras -are housed in" a
wooden structure with a sliding roof, which can be
hauled on and off at will by means of the. ship’s steer-
ing wheel seen through the clock in the picture of the
mechanism. The view of the house itself shows the
roof off, and the instrument projecting above the roof
line, ready for business. This construction enables the
cameras to be pointed below the ‘pole, if necessary,
although photographing in such low’ altltudes is rarely
resorted to.

The house is 38 by 20 feet inside, of which 20 by 20
is the telescope room, the rest of the edifice being de-
voted te photographic dark rooms.

In this new instrument, just placed in Gommission,
the observatory has a tool which should prove of—,éreat
value. The asteroid work is by no means the least
important done at the observatory heretofore, and now,
with an instrument to be devoted entirely to the work,

both' it and the field of activities of the big telescope

should be largely increased. The entire credit of the
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of the dam from oneé side of the valley to the other,
and the formation of an ornamental park on the down-
stream side of the structure. The last-named work in-
volved the grading down and forming into terraces
of the debris, the construction of a central fountain,
and the laying out of a series of driveways and foot-
paths, of which latter two lead from the fountain to
the foot of the  steps, by which the ascent may be
made at two different points to the crest of the dam.
while a driveway leads to a 150-foot steel bridge across

the bed of the Croton River, whence it extends to a

connection with the main road leading down to Croton
Landing station on the New - York Central Railroad.
The 18-foot driveway along the crest of the dam forms
a connecting link between two macadamized roads,
which follow the shore of ‘the new Croton Lake, and
form' a ‘continuous” ride over forty miles in extent.
This” road crosses the- various arms of the lake by
handsome steel bridges carried on granite piers, and
it is destined ultimately to. form one of the most pic-

turesque drives in the vicinity of Greater New York.

The' views which we publish ‘in this issue showing
the completed "dam - serve- to illustrate the simplicity
and gener .architectural: amprepslveness of the struc-
ture. At~ the same time they are deceptive, in that
they fail to convey  an adequate impression of the
mammoth " proportions of -this - structure. Thus, in
looking at the view taken from below the dam, show-
ing its whole length from side to side of the valley,
anyone who is not familiar with the dimensions of the

In the foreground is the 200-foot bridge which carries the roadway from the abutment to the main dam.

View of Roadway Along Crest of the Dam.

speed of the ‘motor pulls the weight up and a decrease
lets it down a bit,” and this motion has been here
utilized to make and break the circuit which supplies
the motor. And so the uneven electric motor has been
made to deliver an even supply of power, and the elock
pendulum refulates the speed for differences of fric-
tion, and the whole turns the axis of the telescope with
its cameras solaécurately_as to allow exposures of an
hour and more to be made and still record the star
images as points. But it must not be imagined that
the machme does this unaided. The motion of the
earth around 1ts axis is absolutely even, with no breaks
or jumps or alterations in speed whatever. 1No man-
made machinery, no matter how sensitive, ‘can accom-
plish this, even the best and most accurate of astro-
nomical  clocks, for, recording time, losing or gaining
steadily, which loss or gain is known as the ‘“rate of
the clock.” And this clock of the telescope has not
only to take care of its own motion, but of that of a
heavy mass of metal and glass. So, no matter how
perfect a clock a telescope may have, it must be sup-
plemented with the eye and hand of the observer at the
eyepiece. He fixes the cross hairs in the eyepiece upon
some one star in the field he is photographing, and
then when the instrument varies a little in its even
movement, he screws it back into position by means
of the slow-motion handle which connects with the
polar axis. The observer, of course, does not have to
keep his eye continually glued to the eyepiece, but
looks through it at stated intervals of a minute or so,

achievement, both for conception and executlon be-
Iongs to Mr. Dinwiddie.
FINISHING TOUCHES TO THE NEW CROTON
RESERVOIR. .

The work of the laudscape artist is rarely seen to
better effect than ‘in ‘the ‘dlSDOSItl()n w‘hlch he has
made of the varlolis banks of excavdted Tock "afid. sand
and the huge amount of general debrls which’ dlsﬁgured
the otherwise picturesque valley ‘of the Croton Riyer
below the new dam, during the years that the work
of building was in progress. These banks of ‘excavat-
ed material were necessarily of large proportions, as
will be understood when we state that before the
‘masonry of the dam could be built in place, it was
necessary to excavate 1,750,000 cubic yards of earth
and 425,000 cubic yards of rock. . The greater part of
this material was carried down the valley and dumped
into large spoil banks, which extended in some cases
for thousands of feet. Although, after the masonry of
the dam had been carried up above the original level
of the bed of the river, a large amount of the exca-
vated material was used for filling in the.excavated
trench and restoring the original bed of the'valley,
there yet remained a vast amount of debrls below the
reservoir.

The finishing touches to the Croton Dam cons1sted
mainly in the erection of a 200- foot steel-arch bridge
across the spillway, the laying of the roadbed of the
18-foot driveway across this bridge and over the crest

The water is about 30 feet below crest of spillway.
Looking Down the Spillway Channel and 0Old Bed of Croton River,
FINISHING TOUCHES TO THE NEW CROTON RESERVOIR,

structure would not imagine that the height from the
ground level to.the crest of the dam was 160 feet; or
that the fountain in the foreground. was playing.to a
height of 60 to 70 feet. Moreover, the portion of .the
dam seen above ground represents only about one-third
of the actual mass of masonry in the staucture; which
extends¥#lmost as far below the' afound. as~it does
above it, the total height of ‘nragonry from the founda-
tion to the crest béing just under 309 feet, or to- be
exact 297 feet. At the foundations of the dam in the
center of thé valley the masonry is 200 feet in thick-
ness, and it narrows symmetrically to a thickness of
18 feet at the crest. The total length of the dam
from the southerly abutment to .the bridge is 1,168
feet, and the length of the spillway from the bridge
to its terminus up the valley is 1,000 feet, making a
total length of masonry of 2,168 feet. The 1,000 feet of
spillway . provides complete security against damage
by sudden floods. As the waters flow over the spill-
way they enter a wide channel blasted out. of the
rocky side of the hill, and they are led beneath the
steel arch bridge down to a new artificial channel,
which ultimately dlrects them mto the old bed of the
Croton River. )

For over sixteen months now, or ever since the

~ gates in the dam were shut down, no water has flowed

in the bed of the Croton River below the dam, and it
is possible that it will forever remain dry, except at
such times as the blow-off gates are opened for the
purpose of cleaning the reservoir. The rapid increase
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in the daily consumption of water by New York city
has brought the demand up to about 320,000,000 gallons
per day. This represents an outflow from the dam
which is constant. On the other hand, the inflow is very
variable, and falls at times during the dry months of
the summer far below the consumption. Hence the
only time of the year when the water may possibly
rise to the level of the spillway is in February, March.
or April when there may come a conjunction of rapid
thaw and severe rainfall after a winter of heavy snow-
fall. Such a contingency occurred in March of last
year, when in a single day of the thaw there was an
inflow into the reservoir of 1,500,000,000 gallons of
water, and tllis amount constituted the average from
March 25 to March 27, during which period the level
of the water rose 14.48 feet.

In further explanation of the fact that the water
will seldom rise in the reservoir to the level of the
crest of the spillway, it must be remembered that the
water which is available for filling the Croton dam
represents the overflow which has come over the spill-
ways of above a dozen dams located farther up the
Croton watershed on the various tributaries of the
Croton River. The Croton dam, when full, is estimat-
ed to hold 30,000,000,000 gallons of water; but before
this amount can be stored, the river must fill up the
reservoirs, given in the accompanying table, whose
total capacity is about 44,000,000,000 gallons.

RESERVOIRS IN CROTON WATERSHED.

Gallons.
30,000,000,000
6,692,000,000
10,070,000,000
2,727,000,000
4,005,000,000

Croton dam
Amawalk dam
Carmel dam

Boyd Corners
Middle Branch

1676 1) 1 P 5,243,000,000
Bog Brook .........cciviiiunennnn 4,400,000,000
Titicus ...vvviiiiiiiiiiiiiiinan, 7,167,000,000
. 0ld Croton v.ovvviiii it 2,000,000,000

Smaller dams 1,588,000,000

73,892,000,000
4,141,000,000

Total ...vivvenniiiiiieennnns
Bronx and Byram dams............

Total now available........... 78,033,000,000

Under construction in Croton water-

shed : Gallons.
Cross River dam ................. 9,000,000,000
Croton Falls dam..... Cessrasanaes 14,169,000,000
Diverting basin ..........c0viunn 891,000,000

Total ultimate supply......... 102,093,000,000
Many important changes were made in the plans
for the Croton dam subsequently to the starting"of
the work in August, 1892. Originally, it was intended
to build that portion of the dam, which extends from
the massive buttress at the right-hand stairway to the
hillside, of earth with a central core wall. As the
progress of the work revealed a rather poor under-
lying rock at this point, it was determined to change
the plans, and build that portion of the dam of the
same materials and thickness as the main masonry
structure. This was a change for the better; for the
dam is undoubtedly more solid and more securely
founded upon- the underlying rock than an earthen
structure could ever have been.
ornamental line of arches, which extends across the
central portion of the dam just below the parapet, was
not continued throughout this altered portion of the
dam, and we think that the structure loses consider-
ably in architectural appearance because of this omis-
sion. Moreover, the original plans called for a mason-
ry arch across the 200-foot gap of the spillway. Here,
also, from motives of economy, it was decided to build
the arch of steel; and although the design is graceful in
itself, it forms a break in the masonry structure which
destroys the harmonious effect provided for in the
original design. Had the bridge been built in masonry
and divided into panels corresponding in width to the
arches of the main dam, the latter feature could have
been carried‘clear across the dam and bridge from
abutment to abutment.with fine architectural effect.
These, however, are minor defects, and do not prevent
the Croton dam from ranking not only as one of the
largest, but also as one of the most handsome of this
class of structure in the world. The dam has taken
thirteen yeays to build, and has cost $7,631,189. It has
served its purpose of carrying the city of New York
through the critical period which must intervene be-
fore the new source of water supply in the Catskill
region can be made available.
- O
Wellman’s Polar Project Abandoned.

A dispatch received in London states that Mr. wal-

ter Wellman has decided to abandon the project of
reaching the North Pole by means of his dirigible air-

“ship, because of the lateness of the season. It is like-
- ly that an attempt will be made in 1907.
The Death of James Dredge.
James Dredge, editor of Engineering, of London,

died on August 15. In 1893 he was royal commis-
sioner to the World’s Fair in Chicago and in 1876 to
the Centennial Exposition at Philadelphia.

Unfortunately, the -
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The Ozobrome Print.

Mr. Thomas Manly, the originator of the Ozotype,
an improved gum print, has now invented an improved
method of converting a bromide print into a gum
print, called “Ozobrome,” produced by chemical reac-
tions. The developed and fixed bromide print is
“bleached” by a mixture of potassium bromide and
potassium ferricyanide, as in the well-known Blake-
Smith process, when potassium bichromate and gela-
tine are also presént.

The materials required, besides the bromide print,
which it is proposed to convert into a carbon print, are
merely a piece of carbon tissue, the customary dishes
and squeegee, and the patented pigmenting solution.
The method being fully protected (Br. Pat. No. 17,007,
1905), it can only be worked on the conditions to be
decided by the patentee, who will doubtless keep the
manufacture of the pigmenting solution under his con-
trol. Its composition, however, as set forth in the
specifications, is as follows:

Potassium bichromate............. 4 parts
Potassium ferricyanide ............ 4
‘Potassium bromide ............... 4
AU oot 2 «
Citric acid .................coouen. 3-5 part.
Water to make ................... 600 parts.

~ Other bichromates, ferricyanides, and bromides, may
be used, and the quantities are given in each case as’

“about.” No other apparatus or material is needed.

Taking the piece of carbon tissue, which must be, of
course, insensitive, it is placed in the above solution
until it becomes limp or saturated with it. In the
meantime, the bromide print has been soaked in water.
The tissue is laid face upward on a glass plate, the
bromide print put film downward on it, the two are
squeegeed together, and left half an hour in that condi-
tion, lying on a sheet or two of blotting paper.

Let us consider what takes place while they are in
this condition. Our solution contains potassium bro-
mide and ferricyanide, and when a gelatine film full of
it comes in contact with the silver image of the bro-
mide print, it is easy to see that it will bleach that
image just as if the liquid itself were applied to the
print. The by-products of this reaction act in their
turn upon the bichromate, and the product of this re-
action makes the gelatine of the tissue, with which
it is in contact, insoluble. So that where there is the
silver image in the brorpide print, there the patented
solution acts on it, forming products which act on the
bichromate, which in turn affects the carbon tissue,
making it insoluble, just as it might have been made
by light in the printing frame. So that we have a
“carbon” image in contact with the bromide image.

It only remains to develop that carbon image with -

warm water in the usual way.
‘Leaving, then, the theory of the method, let us get

~ back to the print which we left lying on blotting paper

half an hour, to give time for these processes to take
place, and have their full effect. There is a choice
of methods before us. Let us take the most direct.
The print and tissue are together immersed in warm
water, say 105 deg. to 110 deg. F., and after the lapse
of a few moments, the back of the tissue can be pulled
off and the picture developed with warm water. The
black of the silver image will have become a faint
brown in the operation, just as would have happened
had we bleached the print_prior to toning it with
sodium sulphide. If there is any black deposit of sil-
ver visible under the shadows of the print, it may be
removed with the ferricyanide and hypo reducer, after
which the print is washed for a quarter of an hour,
and is finished. . 0

An alternative method is to put bromide print and
adhering tissue in cold water for a minute, at the end
of which time it will be found possible to separate the
two by a steady pull from one corner. The pigmented
tissue 'is placed in a dish of clean cold water face
downward, and a piece of single transfer paper is slid
underneath it, face upward. After'the lapse of half
a minute, they are withdrawn in co'ntact,‘ squeegeed
together, and put aside for a quarter of an hour. The
print is then treated precisely as a carbon print would
be treated, but is, of course, not reversed, as would
be the case were it in single carbon.- ’ :

The bromide print is restored to its original condi-
tion when stripped off the carbon tissue, and will be
found to bear only a faint image. It is washed in cold
water for half an hour, and is then put into an ordi-
nary developer for bromide paper, in the light, when
the image will soon come back to its origiflal condition
again. It is then once more washed, but not fixed, and
may be used as the basis of a fresh ozobrome print in
precisely the~same way as before. “In fact,” says Mr.
Manly in the ozobrome instructions, “with care, as
many carbon prints can be made from one bromide
print as the strength and substance of the original
bromide paper will allow.”

Mr. Manly, in his patent specifications, points out
that negatives may be intensified, and lantern slides
colored, by employing the first method. By soaking a
collotype plate in the solution, and squeegeeing a bro-

" are anxious to try it must curb their impatience.
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mide print into contact, the collotype plate can have
the image transferred to it ready for printing.

An application of more interest to amateurs is the
combination of ozobrome and gum printing. A mix-
ture of gum, pigment, and a concentrated form of the
solution described above may be spread on a bromide
print with a brush, and then developed in one of the
many methods dear to gummists.

What the precise outcome of this most remarkable
invention will be, it is not easy to foresee. The more
so that at the moment of writing, the ozobrome mate-
rials are not ready for the market, so that those who
The
formula given above for the sensitizing solution is
presumably only a typical one, and it is probably to
experiments to get the best proportions and the most
perfect solution that the delay is due. The backward-
and-forward nature of the reactions in the two films
in contact would lead us to expect a certain loss of
fine definition, and we shall be curious to see how
sharply defined a picture can be obtained by the pro-
cess. Any slight diffusion is not likely to be notice-
able enough to cause any trouble in the purposes for
which ozobrome is most suitable. Another point
which will arouse attention is the effect of the process
on the strength and gradation of the picture, how far
a soft ozobrome can be obtained from a strong bromide
print, or vice versa. Then, again, it will be interesting
to note how far it is possible to get effective pictures
by redeveloping the bromide image underneath, so as
to strengthen the ozobrome. It might be possible, too,
to treat the ozobrome on its bromide basis with a
sodium sulphide solution, o as to get a toned bromide
with a “carbon” image on the top of it.. But all these
are surmises, and hypothetical in character. The
notes above contain all that, so far, is to be learned
of the process, apart from its theoretical bases, to deal
with which this is hardly the place.—Photography.

The Current Supplement.

Because industrial alcohol will soon be extensively
used in this country for manufacturing purposes, the
opening article in the current SuppPLEMENT, No. 1599,
will be of interest, inasmuch as it gives a very compre-

" hensive review of the methods employed in France for

the denaturization of alcohol. The presidential ad-
dress delivered to the British Association for the
Advancement of Science by Prof. E. Ray Lankester
bears for its title “The Increase of Knowledge in the
Several Branches of Science.” The first installment of
the address is published in the current SUPPLEMENT,
and is devoted to an historical sketch of radium and
modern theories of radio-activity. In a paper on the
stability of submarines the well-known British naval
architect, Sir William H. White, places on record the
results of calculations made to determine the condi-
tions of stability of submarine vessels in varying cir-
cumstances which may occur in service. Myron L.
Fuller contributes an article on carbon dioxide, in
which he tells of the sources of the gas and of its
industrial use. The secon_d’ and concluding install-
ment of Mr. F. W. Fitzpatrick’s critique :on the effects
of the San Francisco fire is published. A very good
article is that on sand-lime brick, explaining as it does'
the chemical composition of the brick and how it is
manufactured. Edouard Salles writes clearly and- in-
structively on ions and ionization. A third install-
ment of the excellent papet on tinning is published.
—_—
A New Transcontinental Automobile Record.

A remarkable transcontinental automobile record
was completed on August 17, by the arrival in New
York city at 11:10 P. M. of L. L. Whitman and C. S.
Carris in a Franklin, air-cooled, 6-cylinder, touring
runabout of 36 horse-power. The start was made from
San Franciscp August 2, at 6 P. M. (9 P. M. Eastern
time), so that the total elapsed time was 15 days, 2
hours, and 10 minutes for the journey of nearly 4,000
miles. The car would have reached New York fully
a day sooner had it not met with an accident at
Conneaut, Ohio, where Carris ditched it during the
night while speeding. The new record more than
halves the previous one of 33 days made by Whitman
in 1904 on a 10 horse-power Franklin car. A notable
feat performed by the car during the trip was the
climbing of the Sierra Nevada Mountains to an ele-
vation of 7,260 feet in almost the same time as that
made by the “Overland Limited,” the fast transcon-
tinental train. The 600 miles across the Nevada
Desert’ to Ogden, through hitherto impassable sand,
were covered at an average speed of 11 miles an hour.
Ogden was reached in four days, as against ten in
1904. From Ogden the car climbed nearly 4,000 feet
more until the highest elevation—S8,000 feet—was
reached at Cheyenne, Wyo. Mud was encountered
through Nebraska, so that the tourists were unable
to make up lost time, and took 11 days to reach
Chicago. The only engine trouble they had was the
giving out of spark plugs. Had they not run off the
road and been delayed, they would have made the
trip in thirteen days.
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@orrespondence.

Trans-Neptunian Planets.

To the Editor of the SCIENTIFIC AMERICAN:

In these days of large telescopes and modern astro-
nomical methods, it seems strange that no vigorous
efforts are being made to discover planets beyond the
orbit of Neptune, which is now considered the outer-
most limit of the solar system. It has been noticed
that seven comets have their aphelia at a point that
would correspond to the orbit of a planet re- -
‘volving around the sun at a distance of
about 100 astronomical units (9,300,000,000
miles). ) '

Now several have suggested that such a
planet exists, and has captured the comets
by attraction. This is probable, as Jupiter
and others also mark the aphelia of many
celestial wanderers. The writer has noticed
that a great many comets cluster around a
point 50 units out, where a large body might
revolve. If the great mathematicians of
the day should try to compute orbits from
these aphelia, it is doubtful if they could
succeed; but if all the observatories that
possess celestial cameras should band to-
gether and minutely photograph the ecliptic,
as is done in asteroid hunting, the bodies might be
revealed on their plates. Even. if no discoveries
were made, the accurate star photographs would al-
most be worth the time and trouble.

H. P. LOVECRAFT.

Providence, R. 1., July 16, 1906.

" Block Signal Systems Should be Automatie,
To the Editor of the SCIENTIFIC AMERICAN:

I have read with some interest your editorial com-
menting upon the joint resolution of Congress instruct-
ing the Interstate Commerce Commission to investi-
gate the various safety devices for the prevention of
railroad wrecks.

Might I be permitted to suggest that you in common
with others have fallen into the error of using the
term ‘“block signal system” in a specific sense, whereas
the Esch bill introduced in the House of Representa-
tives uses the term generically, distinctly stating in
the last paragraph that such term-shall-be taken to
mean any system, whether non-automatic or automatie,
that provides a way whereby certain distances may be
established between trains.

Any signal system is an absolute preventive of colli-
sion if all the parts that go to effect the desired result
are in accord, but in all the non-automatic signaling
systems, the ingenuity, wakefulness, and watchfulness
of man is depended upon, and thus ipso facto the
whole system is no stronger than its weakest part;
some one must see that the batteries are in proper
shape, that signals are well oiled; and no matter how
dark or stormy the night, the engineer must see the
signal by the side of the track. So, though these
non-automatic systems are a step forward in the right
direction, yet expediency would seem to demand that
an absolute automatic system be adopted, one that
after installation does not depend on any man’s watch-
fulness. This would be the ideal signal system, and
would indeed mark an epoch in railroading.

) JamEs LEROY SMITH.

Kansas City, Mo., August 9, 1906.
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An Argument That the Kuka Ellipse Is Not ap
Ellipse.

To the Editor of the SCIENTIFIC AMERICAN :
In reference to the letter of Mr. M. N. Kuka on
“How to Draw an Ellipse,” published in your issue of

July 14, 1 beg leave to say that the figure submitted
is not an ellipse at all, but merely a curve composed
of the arcs of two pairs of circles.

In his figure he has a curve of constant radius from
C to K of MK and from K to B of F K, reference
being made to one quadrant only. In the true ellipse,
in any one quadrant there are no two points of the
curve having the same radius,

‘tion of it.

Scientific American

I inclose a figure comparing the curve given by Mr.
Kuka with the true ellipse, the curve, according to
Mr. Kuka’s method, being shown by the solid line,
A KDC, and the true ellipse by the dotted line A B”
H”J” L"” C. J. F. B.

Portsmouth, Va.

How to Construct an Ellipse:
Letters.

Two Interesting

To the Editor of the SCIENTIFIC AMERICAN:
The article on the construction of an ellipse, pub-

Fig, I1,

- result:

. t4
THE EIGHT-CENTERED ELLIPSE,

lished in your columns of July 14, tempts me to call
to the attention of your readers a method of drawing
the eight-centered oval and ellipse, which method I
devised some years ago, and which I have successfully
used in classroom work:

By a careful selection of radii, an eight-centered
oval may be drawn which will very nearly coincide
with the ellipse constructed on the same axes, and
may, within wide limits, be accepted as a representa-
By this method the use of the curve ruler
is avoided, and symmetry with respect to the zxes is
maintained. The construction given below is thie re-
sult of an extended series of observations upon cight-
centered ovals constructed on axes of various prcpor-
tions, and a comparison of these curves with th: cor-
responding ellipses.

In drawing an eight-centered oval, three radii are
employed. With the shortest radius we describe the
two arcs which pass through the vertices of the major
axis; with the longest the two arcs which pass through
the vertices of the minor axis; and with the third
radius the four arcs which connect the former; i. e.,
the figure is an assemblage of eight arcs of circles.

Fig. 1 represents an ellipse with the osculating cir-
cles—or circles of curvature—at the vertices of the
minor and major axes. A simple method of determin-
ing the radii of curvature is illustrated in Fig. 2.
Draw the straight lines ¢ f and @ ¢ forming any angle
at @. With @ as a center, and with radii ¢b and ad
respectively equal to the semi-minor and semi-major
axes, draw the arcs be and dc. Join ed and through
b and c respectively draw b¢g and cf parallel to ed
lintersecting @ c at g, and af at f; af is the radius of
curvature at the vertex of the minor axis; and e ¢ the
radius of curvature at the vertex of the major axis.

From the.similarity of the triangles acf, ¢ ed, and
ag b, the student will see that this construction is in
conformity with a demonstration in the calculus, viz.,
that the radius of curvature at the vertex of an axis is
a third proportional to the semi-axes. With these
radii (R and 7) the osculating circles in Fig. 1 are
described. .

One of these circles falls wholly without the ellipse,
while the other falls wholly within the curve. It is
evident, then, that in order to represent an ellipse ap-
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proximately by arcs of circles the longest radius should
be lesy than R, and the shortest radius greater than r.

The following empirical construction gives the best
Lay off d h (Fig. 2) equal to one-eighth of b d.
Join e h, and draw ¢ k and b ! parallel to e h. Take
a k for the longest radius (=R) a I for the shortest
radius (=7) and the arithmetical mean, or one-half
the sum of the semi-axes, for the third radius (=p)
and employ these radii in the well-known construction
for the eight-centered oval.

In case the student may not be familiar with this
figure it is illustrated. Let a b and ¢ d (Fig. 3)
be the major and minor axes. Lay off @ € equal
to r, and a f equal to p; also lay off ¢ g equal to
R, and ¢ h equal to p. With g as a center and
¢ h as a radius, draw the arc h k,; with the cen-
ter e and radius e g draw the arc f k intersect-
ing the former at k. Draw the line g k¥ and
produce it, making g ! equal to' R. Draw k e
and produce it, making k m equal to p. With
the center ¢ and radius g ¢ (=R) draw the are

¢ I; with the center k¥ and radius ¥ I (=p) draw the
arc ! m; and .with the center e and radius e m (=7)
draw the arc m a.

Since the remainder of the work is symmetrical with

respect to the axes, the student will need no explana-

tion beyond that which is afforded by the drawing.

FreDERIC R. HONEY.
Trinity College, Hartford, Conn.

To the Editor of the SCIENTIFIC AMERICAN:

I noticed in the issue of July 14 an article written
by M. N. Kuka on how to construct an ellipse. He re-
quests. the readers of your paper to endeavor to find
a proof for its being an ellipse. I was unable to do
this, but I think that I have established the contrary
fact—that it is not an ellipse.

Referring to Mr. Kuka’s first figure, let O B—aq,
and O C = b. There can be only one ellipse having the
axes AB and O D. Its equation is: L:+£ =1. The

a b2
equation of the circle having its center at the point F
and a radius F B is: 4(x—a -+ ¥%b)2+ 4y> =10

According to Mr. Kuka’s construction, all points on
the arc B K of this circle lie also on the ellipse having
the axes A B and C D.

In order to obtain the co-ordinates of the points
common to the ellipse and the circle, their equations
must be solved simultaneously.

In this way it is found that the circle and the ellipse
have only two points in common at the very most.
The abscissa of the first point is @, and its ordinate is
O; the abscissa of the second point is:

a(a®>—abdb -+ b?)
(a*— b*)
and its ordinate is:

(Efib-T») \/<a° — ) — (@' — ab + )

Sometimes this second point is imaginary, according
to the values of @ and b. :

Thus it is seen that the circle and the ellipse can-
not possibly have more than two points in common,
whereas in Mr. Kuka’s figure the entire arc B K is
common to both. This shows that his figure is not
an ellipse, although it looks very much like one.

K is one of the points of intersection of the circle
with the line ¢ @. It can be proven that the point K
does not lie upon the ellipse ‘unless: a®—6a®b +
14a*b* — 18a°b® + 14a*bb* — 6ab® +- b*=0.

It is also very doubtful whether ¥ K — C M, although
I have not investigated that. FRED., EATON.

Scranton, Pa. ’

—_— e —
A Denial of the Compass’s Ability to Draw an Ellipse.
To the Editor of the SCIENTIFIC AMERICAN:

I wish to make a few suggestions in reply to a
communication from M. N. Kuka, in your issue of
July 14, and first, I wish to say that a perfect ellipse
cannot be made with a compass, that the true and per-
fect figure must decrease in curve from the center of
the end to the center of the side; in the examples he
gives, two-thirds are of the same curve. A perfect el-

lipse can be made by the instrument called the el-
lipsograph, and by the ‘“string,” also by the following
process: Square the length and width you desire your
ellipse to be. Divide the sides and ends in thirteen
equal parts, and draw lines as in the figure. By this
process a perfect ellipse may be obtained of any size

and shape. J. B. G
Brooklyn,
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JAPANESE MILITARY SANITATION AND HYGIENE.
BY BARON K. TAKAKI], SURGEON-GENERAL (BESERVE) OF THE IMPERIAL
JAPANESE NAVY ; FORMERLY DIRECTOR OF THE MEDICAL
BUREAU OF JAPAN.

Because an army is a fighting machine, it is obvious
that its efficiency must depend primarily on the men
of whom it is composed. For that reason the selection
of recruits at the time of enlistment is a matter of
considerable importance with us in Japan. A high
standard of physical health and strength has been
adopted, with which every enlisted man must conform,
A weak man is not much better than a sick man.
Sooner or later he will fill a cot in a military hospital,
and that probably at a time when he is most needed in
the field, and when hospital accommodations are taxed
to their utmost.

Next to the soldier himself the most important fac-
tor of an army’s efficiency is the food which is sup-
plied. How vitally important in military hygiene is
the regulation of diet, may be gathered from the single
circumstance that during my period of service as sur-
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for fear of poison. During the severe winter the men
were ordered to wrap their provision boxes in flannel
and to strap them beneath their overcoats, in order to
prevent the freezing of moist foods. Whenever rice
was eaten it was previously cooked—a standing order.
In the heat of summer a small amount of acetic acid
was added to the rice or barley, in order to prevent
its decomposition. Besides eating the rations which
the commissary department supplied, the men were
permitted to buy eatables, following, however, the strict
letter of the regulations. No soldier was permitted to
purchase directly, from the natives. Saké was served by
the medical officers to the amount of about two ounces.
The men who cared nothing for saké were given
sweets. In general, it may be said that the food supply
was scientifically distributed in accordance with the
recommendations of the medical staff. Army surgeons
inspected . whatever was eaten, both before and after
cooking. Rations were never served to fatigued men,
because of the possible harm which might have been
done. Unripe fruit was disbarred. Tea and tobacco
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to boil the water, a conspicuous notice was also posted.
Guards were sometimes stationed about springs of
impure water; for a weary, hot soldier, thirsting for
a cool draft, is not apt to be over-nice in his selection
of drinking water.

Next in importance to good food and pure water
comes the matter of bodily cleanliness. Clothes,
shirts, blankets, and the like were washed with scrupu-
lous care whenever the opportunity presented itself.
The character of the clothing, too, received not a little
attention. Too much clothing causes excessive per-
spiratiomr; and is therefore injurious; too little cloth-
ing is manifestly a poor protective against cold. Dur-
ing rest or while on sentinel duty, the men were
warmly clad. When undergoing much bodily exertion,
they rid themselves of all that was superfluous.

The overcoat was perhaps the Japanese soldier’s most
indispensable article of wearing apparel, serving him
as it did not merely for keeping him warm, but also
often as a bed. After a severe rain it was dried on
reaching quarters. Shirts and socks were washed very

A Tent and 1ts Stakes..

How Medical Supplies Were Packed.

Aluminium Water Flask and Cooking Utensil ; Implements Used for Boiling
' Water and Cooking Rice.

geon-general of the Japanese navy, I succeeded in all
but totally extinguishing kahke ‘or beri-beri from the
navy, merely by introducing a new diet. For thirty-
three years or more the disease had wrought fearful
havoc in the army and navy. As a result of consider-
able experiment, I discovered that the food of the
average Japanese soldier and sailor contained too much
carbohydrate and too little nitrogenous material. In-
stead of containing 1 part of nitrogen to 15.5 parts of
carbohydrate, as it nominally should have contained,
the food of the Japanese army and navy comprised
about 1 part of nitrogen to 18 to 28 parts' of carbo-
hydrates. After much opposition I succeeded in intro-
ducing a new regimen, in- which  a. better proportion
was observed. Kahke almost immediately disappeared,
and has been practically unknown- in the navy for
twenty-two years. .
During the recent war the problem of serving ra-
tions was one of the most difficult with which we had
to cope. Food was sent to the front under strict super-
intendence. Victuals were also bought in the field;
but the utmost precautions were taken in the purchase

JAPANESE MILITARY SANITATION AND ﬁYGIENE.

were used in moderation as stimulants after hard
marches.

Extreme indeed were the precautions taken to supply
potable water, and successful because they were ex-
treme. Water was transported in special wagons
drawn by four horses.” A boiler cart drawn by one
horse provided the necessary means of distillation. In
addition the men were instructed to boil their drinking
water in their provision pans, when they were unable
to supply themselves from: the boiled-water wagon of
the company. At every mess each soldier filled his
canteen with boiled -water. Whenever a stream was
resorted to, the men were instructed to take only the
water in the center of the stream, so that the impuri-
ties which cling to the bank were avoided. Even this
water was boiled.

To the medical staff was assigned the duty of locat-
ing suitable water supplies along the line of march.
Medical scouts were sent out to test wells and springs.
If the water of a well was unfit to drink, a signpost
was erected at the spot giving timely warning of the
dangers that lurked in the well. If it were advisable

frequently. In very cold weather the feet were
swathed in bandages of flannel. Bootsores are caused
by stiff, unyielding shoes. For that reason the sol-
diers softened their boots, first by soaking them in
water, and then by treating them with melted lard.
Wet shoes were not allowed to dry quickly; they were
bound in straw or cloth, and dried out gradually.
When shoes and boots were so badly torn that they
became useless, and no shoes were available, the men
were instructed to bind their feet in dried grass or
straw, and to. cover this first wrapping with cloth.
Straw shoes were also worn in such emergencies.
Before a long march was undertaken, or before going
into battle, the soldiers were made to bathe, to arrange
shoes and socks properly, to repair broken strings
and laces, and to fill their ‘canteens with boiled water
or tea. Cloths were disinfected at frequent intervals
by special apparatus. During the march excessive
drinking of water was forbidden, because thirst is thus
not assuaged. Water was permitted only in quentities
necessary for the preservation of bodily strength. The
eating of ice or snow was likewise forbidden. In win-
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ter barracks the men were prone to use the Japanese
charcoal pot. Inasmuch as there was much danger of
asphyxiation, the use of these pots was sanctioned
only when proper ventilation was possible. Summer
insect pests, however, gave us more trouble than winter
ventilation. In Korea and China fiies are annoyingly
numerous, and consequently a splendid means of carry-
ing infectious diseases. We took special precautions
to dispose of all refuse and manure, and succeeded in
reducing the number of fiies considerably. In order
to guard against infection as much as possible, the
soldiers were made to wash their hands before eating.

The drinking of boiled water and the eating only
of cooked food made typhoid, dysentery, and cholera
almost an impossibility. To be sure, we did lose men
by disease, but in all human history there has never
been a record like ours. We established a record of
four deaths from bullets to one from disease. In the
Spanish-American war fourteen men died of prevent-
able sickness to one man killed on the field of battle.
The following table gives a comparison of the mor-
tality from disease per 1,000 men in the Japanese-Chi-
nese war and the Japanese-Russian war:

JAPANESE-CHINESE WAR. JAPANESE-RUSSIAN WAR.

Cholera. Cholera.

Cases. Deaths.| Cases. Deaths.

82.77 50.86 [ None. ~ None.
Typhoid. " Typhoid. i

Cases. ‘ Deaths.| Cases. Deaths.

37.14 10.98 | 9.26 5.16
‘Malaria. Malaria. .

Cases. - Deaths.| Cases. "~ Deaths.

102.58 5.29 1.96 0.07

Some difficulty was experienced from smallpox,
prevalent to a certain extent among native Chinese
and Koreans. Still, out of 347 cases only 33 resulted
in' death, due probably to the fact that the medical
staff carefully inspected all houses and camp sites be-
fore their occupation by the troops. Of typhoid fever
there were in
all 9,722 cases,
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treatment were baths, steam sterilization, and steam
mingled with formalin. Army medical officers were
supplied with textbooks, which were used in the in-
struction of the men; and this instruction played just
as important a part in their daily life as their drill.

Interior of Soldier’s Horsehair Knapsack.

We had a surgically clean army, all but immune from
disease; a body of men who fought well because they
were physically perfect.

A French company has commenced the manufacture

137

‘A Repeating Gun of 1688,
BY ABBE J. ROUQUETTE,

In the course of researches among the archives of
the ancient province of Languedoc, at Montpellier, I
have found some curious and interesting documents,
of which the following is a summary:

On the 21st of August, 1688, a prisoner who called
himself Abraham Soyer was brought before the Abbé
Du Chayla, arch-priest and inspector of the missions
of the Cévennes. Among this man’s luggage the arch-
priest found and recorded in his inventory “ a small
arm .that could be taken apart, which he (the pris-
oner) had carried to St. Estienne to have several
others made like it, which the most skillful workmen
to whom he showed it were not willing to attempt.
Yet it was loaded with powder and about a dozen
balls.” g

The prisoner was therefore taken to Montpellier
and examined by the intendant of the province, the
“small arm” being brought inte court as evidence.
The examination is reported as follows:

“We showed to the prisoner the breech of a gun of
a new invention, which was loaded through the end
of the stock, and asked him if he did not have it when
he was arrested.

“He answered that he had bought it at Lyons from
a peddler for thirty livres.
~ “Asked if he had not taken this weapon to St. Esti-
enne to have others made like it, he replied that he
had. .

“Asked .if he had loaded it, he replied that it was
loaded by the St. Estienne gunsmiths.”

In this deposition the prisoner appears to have con-
tradicted some of his previous statements, a circum-
stance not surprising in the case of a man who was
acting as a guide to Protestants endeavoring to escape
from France, and who assumed three names, two
nationalities, and two religions within the next fort-
night. The governor of Languedoc was puzzled and

very much in-
terested, for it

resulting in
4,073 deaths. Of
dysentery there
were 7,642 cases
and 1,804 deaths.
The actual num-
ber of officers
who were Kkilled
outright was
1,657; of petty
officers and sol-
diers, 41,562.
The rate of in-
stant death in
the navy was 51
per cent, in the
army 28 per
cent. " The dis-
crepancy is due

would be a
serious matter
if the Protes-
tants were arm-
ed with this
gun “of a new
invention.” He
wrote to every
town through
which the pris-
oner said he
had passed. Of
the numerous
documents re-
lating to the
case, only two,
besides those
already quoted,
make particular

no doubt to the
high explosives
used in naval
shells. To the strict. medical precautions which were
taken may be attributed the good health of the army
and its comparative freedom from infectious diseases.
Our invasion of Manchuria was an antiseptic invasion.
Disinfecting apparatus played as big a part as cannon
in our ultimate

victory.

How Emergency Rations of Barley and Rice Are Packed.

of a product called hydrolithe. It is obtained by the
reaction of metallic calcium on a metallic salt. This
hydride of calcium gives, under the action of water,
pure hydrogen, just as calcium carbide gives acetylene.

- The industrial- produet gives 1,000 liters per kilo.

Dried Japanese Vegetables Used as Army Rations.

mention of the
gun itself.
- These are - let-
ters signed De Bérulle, without address, but evidently
sent from Lyons. In the first, dated September 5,
1688, occurs this passage:

“I have written to St. Estienne to inquire if he
was. there, if he showed his gun which fires two shots.
"if he ordered
others like it,

This course
of disinfection
began even be-
fore the men
set - foot in
Manchuria.
Men who had
the slightest
taint of epi-
demic disease
were rejected.
The transports
were disinfect-
ed and quaran-
tined before
and after they
had disposed
of their con-
signments of
troops. Three
quarantine sta-
tions were util-
ized. The main
station was
that of Nino-
shima, where
6,000 men
could be dis-

Sole of the Army Shoe.

and how
many.”

The second
letter, dated
September 7,
1688, says:

“I- have
written to St.
Estienne t o
inquire if it is
true that he
showed t h e
best gunsmiths
a gun which
fires twenty

shots, and if
his name is
known.”

In the first

letter the gun
is called a
“fusil a deux
coups,” t h e
word deux
(two) being
written out in
full; in the
second it is

infected in
twenty - four
hours. The
chief means of

Tent Used as a Rain-Coat on
Picket Duty.

The Army Shoe.

JAPANESE MILITARY SANITATION AND HYGIENE.

called a “fusil
@ 20 coups,”’
with the 20 in
figures.

Winter Marching Equipment.
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The gun contained two new inventions: a breech-
loading device and a mechanism permitting the dis-
charge of “several” shots. How many? Two or
twenty? For two, it would only be necessary to have
two barrels. This alone would have been a great im-
provement; but there is every reason to believe that
Abraham Soyer’s gun had a special mechanism which
made a profound impression on the governor of Lan-
guedoc because it enabled “several” shots to be fired.
In other words, it was a repeating gun.

THE BRITISH BATTLESHIP ‘ DREADNOUGHT.”

The construction of the new British battleship
“Dreadnought,” of which so much has been said and
written during the past few months, has progressed to
a point at which it has become possible to make a
drawing of the ship which is essentially accurate. The
accompanying engraving is reproduced from a wash
drawing of the ‘“Dreadnought” which appeared in a
recent issue of our esteemed contemporary, The Engi-
neer. )

Perhaps the most striking feature in this battleship
is her extraordinary length; for her over-all length of
520 feet renders her longer even than the biggest of
the armored cruisers, and longer by 70 feet than any
battleship afloat. Another striking feature in the out-
board profile is the long, unbroken sweep of the top-
sides, which to the level of the upper deck are un-
pierced by a single gun port, the usual secondary bat-
tery of 6-inch guns being entirely absent from the
ship. The two funnels appear to be very stunted, but
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COMPARISON OF SOUTH CAROLINA AND DREADNOUGHT.

SOUTH OAROLINA.! DREADNOUGHT.

Length. . ieivuennnnan T T 450 ft. 520 ft.
Beam.,, ceeterceiieit00tenanans 80 ft. 2% in, 82 ft.,
Draft. . eveunns 2416 ft. 214 ft,
Digplacement . 16,000 tons, 18, 000 tons.
Horse-power 16,500 23,000
Speed ....... . 1816 knots 21 Knote
(,oal supply .. 2,200 tons 2,700 tons
Maximum freeboard 20 ft. 28 ft.
Minimum freeboard........ . . 12 ft. 20 ft.
Belt armor .... ......... PPl 12 in, 11 in,
Main armament...... ... B00000000 Eight 12-in. Ten 12-in,
Number of guns ahead.......... cees Four 12-in, Six 12-in.
Number of guns astern. . ceesees Four 12-in. Six 12-in.
Number of guns broadside ... ..., . Eight 12-in. Eight 12-in.
Minimnm distance between centers 95 ft 110 fi

of pun positions. . % © . t.

Taken altogether, the appearance of the “Dread-
nought” is about as wide a departure from previous
battleships as can well be imagined. With her high
forecastle, wide smokestacks, and lofty foremast, she
might well be mistaken at a great distance for a tor-
pedo-boat destroyer—a delusion which would be
greatly helped by the comparative absence of yards
and general top hamper. She should prove to be a
fine sea boat, her freeboard being nowhere less than
20 feet, and: her forecastle deck, upon which the for-
ward pair of 12-inch guns is mounted, having a clear
freeboard of 28 feet. The forecastle deck extends for
about one-half of the length of the ship, and on its
after portion is carried a superstructure deck, upon
which is mounted a numerous battery of small rapid-
fire guns for defense against torpedo attack. Another

~would not be possible on a smaller ship.
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in the “Dreadnought” is a striking evidence of the
advantages that come from large displacement and
great size; for such a separation of gun positions
It has the
further advantage, moreover, from the naval archi-
tect’s point of view, that the weights are more evenly
distributed throughout the ship, and that it is not
necessary to introduce material into the hull merely
for the purpose of counteracting the excessive bending
strains which would come from the concentration of
the heavy armament near the ends of the vessel.

The guns appear to be admirably placed with regard
to the two important features, first of securing a maxi-
mum concentration of fire in every direction, and
second of avoiding the disastrous consequences of
“blast,” or the disturbance of the crews of one gun
position by the blast of other guns that are placed too
contiguous to them. The two turrets which are car-
ried on either beam abreast of the superstructure are
sponsoned out beyond the side line of the ship, and the
superstructure itself is cut away in the forward and
aft direction sufficiently to allow the guns of each
turret to be fired either dead ahead or dead astern.
This enables the “Dreadnought” to concentrate six
12-inch guns ahead,. six astern, and eight on either
broadside. When these guns are firing dead ahead,
there can be no blast interference with the guns on
the forecastle deck, which are shielded by the vertical
walls of the superstructure, and, moreover, are about
110 feet distant, nor when firing dead astern will there
be any interference with the crews of the aftermost

2
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Length, 520 feet. Beam, 82 feet. Draft, 2614 feet,

in reality are not so, their apparent lowness being due
to the fact that they are elliptical in section, being
very narrow in a transverse direction and of unusual
length on the major axis parallel with the ship. The
masting, also, has an extremely odd appearance, the
foremast being removed from the neighborhood of the

conning tower to a position abaft the forward smoke- °

stack. It is of tripod construction, consisting of
a vertical hollow steel mast, and a pair of forwardly-
inclined and diverging struts, one object of which con-
struction is to prevent the mast being brought down
by a single well-placed shot. At the top of the fore-
mast, and immediately over the forward smokestack,
is the fire-control platform, upon which will be placed
the range-finders. It is probable that on this platform
and in the turrets will be installed a new automatic
system of range finding and gun elevating, by which
the range will be electrically transmitted to each gun
position, where by means of synchronized motors, the
elevation of the guns will be steadily changed to cor-
respond with the decreasing or increasing range as
recorded by the range-finder on the platform. This
method removes all possibility of error in the trans-
mission of the ranges or the manual elevation of the
guns, and leaves to the gun crew the duty of merely
traversing the guns and keeping them fixed upon the
enemy. It will be noticed that because of the lofty fore-
topmast the total height of the fore truck must be
fully 200 feet above the rwater. line. .
mast is carried in the usual position, mainly for the
support of the antenn® of the wireless telegraph.

Displacement, 18,000 tons.

A~ short main..

épeed, 21 knots,

THE NEW BRITISH BATTLESHIP “ DREADNOUGHT.”

novelty is that the officers’ quarters are forward in-
“stead of aft.

The great length and beam of the “Dreadnought,”
the latter being 82 feet, render it possible to give the
heavy battery of ten 12-inch guns both a lofty com-
mand and a wide distribution. In addition to the pair
of 12-inch guns on the forecastle deck, the ship car-
ries eight 12-inch guns in four turrets mounted on the
upper deck, the axes of these guns being 24 feet above
the water.: TWo of the turrets “are mounted on the

" center [its: of the ship aft of the superstructure- 'm

widely-separated pos1t10ns, the aftermost pair being
about 125 feet (center to center) astern of the for-
ward pair. The other two turrets are mounted, one on
each side of the superstructure, about 110 feet dis-
tant from the forward turrets. This wide distribution
of the armament is one of the excellent military
features of the “Dreadnought”; for it reduces the
amount of damage which may be effected by a single
heavy shell. Moreover, it complicates the work of the
enemy's gunners by offering several widely-distributed
centers of attack in place of a single position, such as
the conning tower with its adjacent military mast,
forward 12-inch turret and flanking 6-inch turrets,
which formed such a favorite and successful point of
attack for the Japanese in their engagements with
the Russian battleships. In this respect the ‘“Dread-
nought” also has a decided advantage over our own
“South Carolina” and “Michigan,” in which the tur-
rets are placed in pairs, with only sufficient distance
between them for clearance in turning. This feature

Armor : belt, 11 inches; tarrets, 11 inches.

‘Guns: ten 12-inch, eighteen 3-inch.

turret, which is fully 250 feet distant, and furthermore,
is shielded by the after wall of the superstructure.
To enable the broadside guns to be fired parallel with
the superstructure, the walls of the latter will be
specially strengthened.

The “Dreadnought” will be drlven by triple turbine
engines at an estimated speed of 21 knots an hour.
She will carry 2,700 tons of coal, and will be protected
by a continuous belt of 11-inch armor, while as a pro-
tection* against torpedoes a new system of subdivision
of the hull of the ship has been adopted which, it is
believed, will render her unsinkable by any weapon
except a ram.

Since the announcement of the general features of
the “Dreadnought”-there have been many rumors of
ships being built to “beat her,” and various state-
ments of the size, speed, and armament of these ships
have been published. The only reliable figures of bat-
tleships that are comparable to the “Dreadnought” are
those of our own “South Carolina” and ‘“Michigan,” an
illustrated description of which appeared in our issue
of August 4. These ships, however, were not built
with any idea of surpassing the “Dreadnought,” which,
because of her much larger displacement, must natu-
rally be a more formidable vessel; for the fighting
efficiency of the modern battleship (so well are the
principles of design understocod the world over) must
be directly in proportion to her displacement, however.
The tabular comparison which we have made of the
military elements’ of the two ships will, we think, be
found to be decidedly interesting.
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A WHEEL WHICH CARRIES ITS OWN TRACK.
BY DR. FR. HOUSSAY.

The reduction of tractive effort produced by the
use of rails suggested to me the idea of constructing
a wheel which should carry its own rail. The differ-
ence between traction on rails and traction on roads
and fields is enormous. According to Poncelet’s ex-
periments, a horse drawing a loaded cart of a total
weight of 1,000 kilogrammes (2,200 pounds) over dry,
sandy, level ground exerts a pull of 250 kilogrammes
(550 pounds), while the
traction 1is reduced on

Scientific American

each wheel. The system was first applied, however,
to the hand cart or two-wheeled barrow, which may
assume various forms according to the use to which
it is to be put. One of these forms, shown in the
accompanying illustrations, is a box cart for sand,
earth, etc.,, which is propelled by pushing, and may be
dumped by throwing up the shafts and removing the
board at the end opposite to them. A platform cart,
with racks, for hay, straw, and other bulky articles
has also been devised; .it cannot be pushed, as the
load obstructs the view of the operator, but is drawn,
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ing the width of the trace which the blocks make on
the ground. Carts of this construction, furnished with
brakes, would be very useful on farms and in factories,
quarries, etc., where the business does not warrant the
installation of even a portable railway of the Décau-
ville type.

I have seen two workmen transport, with the aid of
these carts, hundreds of cubic yards of earth for
the purpose of filling up an abandoned limestone
quarry. They accomplished the task with little
fatigue, and in one-third of the time that would have
been required with the
means previously at their
disposal.

smooth stone pavement to
30 kilogrammes (66
pounds), and on iron rails
in good condition to 7
kilogrammes (15.2
pounds), or even to 5 kilo-
grammes (11 pounds) if
the axles are continually
lubricated.

The base of my portable
track consists of a series
of rectangular wooden
blocks, with their lower
edges rounded and their
lower faces shod - with
sheet iron. In the upper
face is a shallow trans-
verse groove, into which
a short segment of iron
rail is fitted and fastened
to the block with two
rivets. The length of the
rail is equal to the width

&

AN AUTOMATIC STREET
SWEEPER AND
SPRINKLER.

The street-cleaning ma-
chine shown in the ac-
companying illustration is
a recent French inven-
tion, patented by Muller
de Cardevar. One of its
special merits is the plac-
ing of the scraper and
the revolving brush with-
in the. rectangle formed
by the wheels. This ar-
rangement secures a
proper distribution of the
weight among the wheels.
simplifies the transmis-
sion of power, and, in par-
ticular, eliminates the
tendency to tilt which is

of the block, but it is
placed unsymmetrically,
so that one-quarter of its .

length projects beyond one side of the block. There-
fore, if several blocks are laid on the ground, side by
side and in contact, with their protruding rails point-
ing in the same direction, each of these projections
will fall in the groove of the next block, and the rail
segments will also touch each other, forming a con-
tinuous rail. Consecutive segments of rail are then
fastened together by short iron bars, which enter
mortises in the ends of the segments, and are secured
by pins which pass through holes in the ends of the
bars and the sides of the mortises. When all the rail

segments and their attached wooden blocks have been

assembled in this way, the result is an endless chain
or band, somewhat longer than the circumference of
the wheel to which it is to be applied. The face of
the wheel has a groove lined with iron, which the rail
enters and which constitutes the bearing surface.

As the jointed rail is longer than the circumference
of the-wheel, the segments in front of the lower part
of the wheel, when the latter is in motion, become sep-
arated from it, and are gently deposited on the ground,
forming a smooth and straight or nearly straight
track, at least two segments long, upon which the
wheel can run with all the advantage that would be
afforded by a rail of indefi-
nite length.

A WHEEL WHICH CARRIES ITS OWN TRACK.

The direction of motion is indicated by the slack of
the jointed rail, which is always in front of the mov-
ing wheel.

As the rail allows a greatly increased load to be
moved with the same effort, these carts may be made
much larger and stronger than those in common use.
The principal dimensions, in meters and decimals,
are the following: For example, the diameter of
the wheel is 80 centimeters (32 inches) and the
width of its felloes 5 centimeters (2 inches). Of this
width, 3 centimeters (1.2 inches) are occupied by two
iron hoops of rectangular cross section, each 1.5-centi-
meters (0.6 inch) wide and 1 centimeter (0.4 inch)
thick, which dre bolted to the felloes. A band of thin
strap iron of sufficient width is applied over these
hoops, and bent into the valley between them, the

width of which, 2 centimeters (0.8 inch) is sufficient

to accommodate this lining in addition to the rail,
which is 1.5 centimeters (0.6 inch) wide. The rail
segments are 7 centimeters (2.8 inches) and the coup-
ling pieces 2 centimeters (0.8 inch) in length. The
wooden blocks measure 7 by 12 centimeters (2.8 by
4.8 inches), the smaller dimension being equal to the
length of the rail segments, and the greater one equal-

manifested by machines
of this sort, in which
these working parts are
placed before or behind the wheels. All the machin-
ery is mounted on a steel chassis. In front, under the
driver’s seat, is the two-cylinder, 12-horse-power motor,
which is adjustable to three speeds—5, 11, and 151
miles per hour. The lower speeds are made by the
machine at work, according to circumstances; the
highest speed, 15%% miles, is that with which the ma-
chine can travel when not working and empty.

The brush is driven by a chain and sprocket, and is
raised and lowered by a lever at the driver’s side.
It sweeps a strip 6 feet wide. Behind the brush and
parallel with it is a scraper formed of an India-rubber

* blade stiffened by a steel frame.

‘The chassis also carries a water tank of about 600
gallons capacity, the contents of which are applied to

" the pavement by means of a sprinkling pipe parallel

to the brush and in front of it. The flow of water is
controlled by a handle within reach of the driver.
Behind the reservoir and the hind wheels are two
side spindles, one on each side, which may be put into
operation, together or singly, from the driver’s seat.
When all three sprinklers are in action, the width of

the sprinkled strip is about 20 feet.

The operation of the machine is as follows:
When it is simply traveling
without either sweeping or

The hardness and smooth-
ness of the- jointed rail di-
minish the tractive effort,
and the wide wooden
blocks prevent the sinking
of the rail in loose soil, and
practically efface the in-
equalities of the ground by
forming an inclined plane
before every obstacle and
depression. A portable rail
of this construction is ap-
plicable everywhere except
in very wet ground and
roads badly washed by
floods. Sand and mud forc-
ed between the blocks are
usually dislodged by the mo-
tion of the vehicle, and in
any case are easily remov-
ed. For this reason 1 have
not attempted to cover thea
joints, and have thus avoid-
ed a useless complication.

The jointed rail may be
applied to vehicles of every
form and size, from the
railway truck and hand cart
to the heaviest of automo-
bile or other wagons. Its
advantages increase with
the size of the vehicle, pro-
vided that the strength of
the rails is proportioned to
the load, a condition which

sprinkling, the brush and
the scraper are raised.
With an empty tank, the
speed may attain 15 or 16
miles an hour.

For sweeping and sprink-
ling, the cock of the front
sprinkler is opened, and
the brush and scraper are
lowered to the pavement by
means of their respective
levers. If the street is al-
ready wet with rain, the
brush and scraper are used
without the sprinkler.

For sprinkling only, the
brush and scraper are raised
and one, two, or all three
sprinklers used.

The advantages in com-
pactness, convenience, and
efficiency obtained by plac-
ing all the apparatus be-
tween the wheels have al-
ready been mentioned. In
machines in which the
brush, etc., are placed at
the back, their weight tends
to raise the front wheels.
and therefore to diminish
the tractive effect. A fur-
ther advantage is obtained
by the addition of the rub-
ber scraper, which is usual-
ly an independent hand tool,

is easily satisfied by using
two rails instead of one, for

AUTOMOBILE STREET SWEEPER AND SPRINKLER,

even when sweeping ma-
chines are employed..
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IMPROVED VEHICLE SPRING.

Pictured in the accompanying engraving is a mnovel
form of spring for vehicles, which provides a number
of important improvements over the ordinary type.
The objects of the new construction, as outlined by
the inventor, Mr. Hubert R. Rockwell, of 512 West

IMPROVED VEHICLE SPRING.

Sixth Street, Chattanooga, Tenn., are to provide an
even distribution of the load on the running gear and
springs, to maintain the vehicle body at all times
on a parallel plane even though the load may be un-
evenly placed in the vehicle, and to provide a differen-
tial action of the springs which will add to the com-
fort of the persons riding in the vehicle. The con-
struction is very strong and is equally applicable to
any kind of a vehicle, from a baby carriage to an
automobile. The illustration shows the underside of
a carriage fitted with the improved springs. Mounted
on the front and rear axles, respectively, are two pairs
of C-springs which are bent upward and inward. These
springs are built up of a series of leaves. The vehicle
body is supported by a pair of levers fulcrumed there-
to and with their outer ends suspended by hangers
from the C-springs. The inner ends of the levers are
bent downward and are connected together by a pair
of spiral springs, which will obviously yield equally as
load pressure is brought to bear upon the vehicle body.
The front aund rear levers are each formed of a single
rod bent to engage the springs at opposite ends of the
axle and providing a long bearing at the fulecrum, as
indicated in the drawing. The arm to which the spiral
springs are secured is U-shaped, thus linking together
the leverage of opposite sides of the vehicle. This
connection, however, is not absolutely necessary and
the inventor alsc provides a construction in which
four-levers instead of two double levers are used.

" CAR AXLE AND WHEEL.
There are some features of railroad engineering
which have made no advance since the very first days
of railroading. For instance, we still cling to the

CAR AXLE AND WHEEL,

practice of mounting car wheels rigidly on their axles,
even though this construction offers some very decided
disadvantages. In rounding a curve, the outer wheels
of the car must travel faster than the inner ones; but
since each pair of outer and inner wheels is coupled
to the same axle, this relative adjustment of travel on
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curves is impossible, and as a result, one or both of
the wheels-must slip and grind on the rails. A long
list of evils may result from these conditions. Not
only do the wheels and rails wear out, but there is
danger of breaking the wheel -flanges, and sometimes
at high speeds the wheels may climb up on the rails,
and thus derail a car. Aside from this, there is an
enormous waste of energy in drawing the cars around
curves. The theoretical advantages of loose wheels
for cars have long been recognized, but owing to ex-
pense and complication of parts, the older and cruder
construction is still used. However, a very simple
loose wheel construction has recently been invented by
Mr. Thomas E. Lambert, of 67 Clarkson Street, New
York, N. Y. This improved car wheel and axle is il-
lustrated in the accompanying engraving. The axle
is bored axially to provide an oil chamber, which is
closed at opposite ends by screw plugs. The car wheels
are also provided with oil chambers, which are formed
in the webs. The hub of each wheel is fitted with a
bushing adapted to take up wear. The car wheel has
a broad bearing surface on the axle, and is held in
place by a pair of collars secured thereto by set screws.
Over ggch collar a dust shield is fitted. The bearings
are k%'pt well lubricated by the lubricant in the oil
chambers. That in the axle chamber is preferably of
such consistency that oil will not flow unless the axle
is heated, as it would be, by friction after the other
oil supply was exhausted. When a bushing wears out
a new one may be substituted, thus virtually renewing
the life of the wheel.

PO -

Brief Notes Concerning Inventions,.

A new industry soon to be established at Oswego,
N. Y., is the manufacture of a recently patented dou-
ble glass phial. The patent not only covers the bottle,
but also the process of making it, which can be done
at a low cost. The bottle was primarily designed to
meet the demands of the perfume trade, it being de-
sirable to put ordinary perfume in one receptacle, and
smelling salts or some special product in the other.
It will be also found to fill a place in medicine. It is
quite common for homeopathic physicians to prescribe
two medicines to be taken alternately, and in such
cases this bottle will be very convenient. The bottle
really consists of.two phials end to end with a perfect
division, and in the shape of a pencil it will be easy
to dispose of in the pocket.

A resident of Connecticut has recently invented a
metal belt made of a number of spring loop links
spaced by elastic'drag links, and connected by dia-
mond-shaped stay rods, forming what i8 known as a
“knife edge” or “scale point.” There being no sliding
movement, it cannot wear out and needs no oiling.
Because of the nature of its construction, the Belt
can be built up to any length or width—a very im-
portant feature of the new system. The inventor
claims that his belt will always retain its elasticity.
and never require to be taken up, as is the case with
leather and its substitutes. The weight is more than
that of leather, but its cost is very much less. The
demand for some substitute for leather grows more
and more urgent every year, and anything which will
take its place will be gladly welcomed.

One of the novelties just being introduced to the
trade is a folding skate. It is instantly ready to be
folded when removed from the shoe. The wing-like
projections which are mnecessary to clamp the skate
to the heel and sole are made to turn lengthwise with
the skate, and when in this position the bulk is trans-
formed into a perfectly flat shape, one-half inch in
thickness. On being applied to the foot it is capable
of the same adjustment as the skate of the ordinary
kind, and is secured in place by the same lever ad-
justment as is now in common use. Packing for sale
is done in a neat leather wallet with two pockets, each
one designed to hold a skate. This makes a package
a little more than an inch in thickness and three and
a quarter ipches wide, the length being regulated by
that of the skate, '

—_—

CHECK ATTACHMENT FOR PULLEYS AND CHOCKS.

The accompanying engraving shows an attachment
for chocks and leading pulley blocks which can be set
to permit the free passage of the rope through the
chock or pulley, or can be set to clamp the rope. Fur-
thermore, the rope will be so clamped that the strain
to which it is subjected will only increase the security
with which it is held. In Fig. 1 we show a leading
pulley block hooked to a holdfast. The block is pro-
vided w.th a pair of straps which culminate in a hood
A. A section of this hood is represented in Fig. 2,
which shows the groove formed therein for the pass-
age of a rope. Journaled in this hood is a fan-shaped
cam B, formed with a groove €, through which the
rope normally passes. A handle, D, connected to this
cam provides a means of turning the latter, so that
it will press its serrated edge into the rope, when the
rope will be immediately locked against movement
through the hood. Fig. 3 shows the invention applied
to a chock of ordinary type. The chock is provided
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with a T-rail E, on which a member, F, is adapted to
travel. Hinged to the member, F, is a member, G,
and the two are fastened together by a lock, H. The
members, F' and G, combine to form a passage for the
rope or cable. As shown in the section, Fig. 4, the
member, @, is formed with a chamber, in which is
journaled the fan-shaped cam, B. The latter is op-
erated as in the pulley by a handle, D, to clamp the

CHECK ATTACHMENT FOR PULLEYS AND CHOCKS.

rope passing between the members, F and G. The in.
ventor of this improvement is Mr. Rudolph Kurella,
2419 Tenth Street, West Berkeley, Cal.

ORE STAMP MILL.

In ore stamp mills, as heretofore constructed, it has
been' the common practice to make the stamps as heavy
as possible, with the idea that thereby a more effective
blow can be delivered. Gravity alone is depended up-
on to move the stamps downward; consequently, the
stamps cannot be operated very rapidly, for the cams
will lift them before they can deliver their blows.
With the purpose of providing a high-speed stamp
mill, as well as one that will deliver sharper blows,
the mill illustrated herewith has been invented by Mr.
Thomas E. Lambert, of 67 Clarkson Street, New York,
N. Y. The illustration shows a mill with a battery of
two stamps. The general principle of operation is
the same as usual. A pair of cams lift the stamps to
their upper position and then permit them to drop,
but in place of depending on gravity alone to cause
the downward movement, springs are used to increase
the speed and the force of the blows. This permits
the mill to be operated at a much more rapid rate.
In order to reduce the power necessary to lift the
stamps, as well as to utilize the full efficiency of the
spring action, the stamps are made extremely light.
The shoes are reduced in form, and are made of
chrome steel. The stems also are made hollow, so
that the inertia of the stamps is materially reduced.
As a consequence, the stamps respond more quickly
to the action of the springs, and thus deliver smarter
blows. To illustrate the economy of this design, Mr.

ORE STAMP MILL,

Lambert has constructed a model provided with two
stamps, both of which are fitted with springs of equal
power. One stamp, however, is solid, and the other
hollow, but in actual tests the crushing effect of the
lighter stamp is greater than that of the heavier one,
whereas a greater power is consumed in lifting the
heavier stamp than the lighter one.
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RECENTLY PATENTED INVENTIONS:
Of Interest to Farmers.
TRACTION-ENGINE.—L. G. D1x, Hood River,
Ore. The invention relates to improvements
in traction-engines, and more particularly to
the belt-wheel thereon, the object being to pro-
vide a belt-wheel for operating a threshing
machine or the like, the parts being so ar-
ranged that the wheel may be locked to the
driving-gear when the engine is stationary
and operating a machine, or released and re-
main idle when the engine is traveling or mov-
ing into position for connection with a thresh-

ing-machine or the like.
- MILK-CAN SEAL.—W. F. BRUNSSEN, New
York, N.. Y. This invention has reference to
improvements in devices for. sealing milk-cans,
the object being.to provide a. sealing or cover
securing device of simple construction ‘and so
arranged that it cannot be removed from the
cover without breaking the seal of soft metal.
WIRE-REEL.—A. AspuR, Hudson, S. D. This
improvement in wire-reels is in the nature of
an . attachment for use on ordinary farm-
wagons.on which to reel up and unreel barbed
or other wire used for farm-fencing or other
purposes. The rveel is secured in connection
with the farm-wagon, so that the drive-pulley
for turning. the reel- may be .operated from
one of the wheels of the wagon by frictional
contact therewith. :
GATE.—F. E. NeLsoN and G. W. TRIBBEY,
Marshfield, Ore. This invention relates to im-
provements in gates in which a sliding weight
traversing an oscillatory bar is used to cause
the gate to swing in either direction to open
and close the same. It can be readily operated
to open and close at a considerable distance
from the gate, whereby the necessity of leav-
ing a vehicle approaching the gate is obviated.

Of General Interest,

LEVELING-ROD.—E. WiswALL, Lawrence-
ville, Ill. The invention is in the nature of a
novel leveling-rod for the use of surveyors, en-
gineers, and others in establishing levels and
which shall be self-reading, or, in other words,
shall indicate on its face without computation
the distance in level between any two points,
so as to permit of rapid work and avoid er-
rors incident to computation. An endless belt
connects with the rod, which belt is provided
with a novel sequence of numbers. There is a
foot-arrangement, and further a graduated scale
to catch the eye and fix the reading of the hair-
lines.

STOCK AND DIE.—N. Tosias, Kingston,
Jamaica, W. 1. In the present patent the in-
vention has reference to metal tools and im-
plements; and the object is the provision of a
new and improved stock and die arranged to
permit convenient and aceurate cutting of right
and left hand single threads of the same or
different pitch.

FORCEPS.—J. SoMERS, San Juan, Cal. One
purpose of the invention is to provide a con-
veniently-operated forceps to facilitate the
cleanly removal of live or dead fetus in diffi-
cultparturition and also to provide an instru-
ment wherein the various parts thereof can
be quickly separated and the instrument re-
duced in size, for transportation or for cleans-
ing purposes and the parts be readily and ex-
peditiously assembled.

HOLDER FOR REEDS FOR MUSICAL IN-
STRUMENTS.—E. D. SNODGRASS, Tillamook,
Ore. The invention pertains more especially to
pocket-cases to be carried by players on musical
instruments of a certain type, in which to
place the reed of the instrument during the
time the latter is unused, so as to preserve the
intended or original shape of the reed, and
thereby enhance the availability or usefulness
thereof for a longer period than ordinary.

HOSE-COUPLING.—J. F. PoLMANN, Wall-
ington, N. J. In Mr. Polmann’s patent the
invention refers to improvements in couplings
for hose or pipes, the object being the provi-
sion of a threadless coupling so constructed
as to prevent any possible leaking at the joint
and to provide for a quick coupling of joints.

HOLDER FOR NURSING-BOTTLES.—A. H.
OBERG, Sheridan, Wyo. One purpose of this
inventor is to provide a holder especially de-
signed for the form of nursing-bottles commer-
cially known as the “hygeia’” bottle, and to so
construct the holder that it will be strong,
light, and economic, and go that it will stand
firmly in any position placed, whether the sup-
port be soft or hard.

KNOCKDOWN CABINET.—P. MORRISON,
Chattanooga, Tenn. In this instance the in-
vention relates to knockdown cabinets; and
the inventor’s object is to produce a cabinet
of this kind which is very simple in construc-
tion and the parts of which are adapted to be
readily assembled without necessitating the use
of a great number of fastening devices.’

COMBINED LAWN-RAKE AND- SNOW-
SCOOP.—R. F. LawsonN, Effingham, Ill. This
implement is especially designed for use in
raking lawns and in shoveling snow and which
may also be used for other purposes, compris-
ing devices whereby to readily adjust the sev-
eral parts of the implement to adapt it to any
of said uses. It may also be used as a hoe,
being useful on freshly-plowed ground. The
scoop will also be found useful for mixing
mortar.

DIGESTER FOR EXTRACTING SPIRITS
OF TURPENTINE.—F. D. McMILLAN, Atlanta,
Ga. The invention refers to a form of di-

No G

has no stockholders. Its assets belong to its po
for fifty-six years. Taking its kistory through,

‘The Mutual Life
Insurance Company

has done as well for its policy-holders as any company. It should have done better, as has recently been
shown. Under the present management all policy-holders may expect unusually favorable results,
This is made reasonable by the facts that it isa strictly Mutual Company, operated under New York
laws, which are now the best in the world; that its great volume of business means smaller share of
expense on each policy, and that the new methods and economies, which are now a part of its con-
stitution, will save immense sums which must go to the policy-holders,
q Mr. Charles E. Hughes,

There is

‘I'he Mutual .
Life Insurance Company,
New York

. ood Reason
Against Good Insurance

Nor any substitute for it. Wherever failure to live means financial loss, there is
call for Insurance. Is your life of financial value to another—your family, partners or
business? If so, Life Insurance deserves your attention, and deservesit now. Your fore-
thought will be better than their afterthought. € When it comes to the best kind of Life
Insurance, men do not all think alike. There is no desirable kind that cannot be obtained from
THE MUTUAL LIFE INSURANCE COMPANY. This is the oldest active Life Insurance
Company in America, and the largest and staunchest in the world. Itisa Mutual Company. It
licy-holders. It has paid them dividends continuously

as the only proper place.
r. C who became famous by conducting the investigation of the
Legislative Committee, and who speaks with authority, has recently said: ‘“We have had
gteat. companies exposed to close and unsparing analysis, only to find that their
solidity was as the rock of Gibraltar. I would rather take insurance in 2 New York
company compelled to transact business under these restrictions, than in any
company not so restricted, and I believe that will be the sentiment of
people of these United States.”
q If you would like to know for yourself the latest phases of Life
Insurance, or wish information concerning any form of
policy, consult our nearest agent or write directto
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MUNN & COMPANY

Publishers of SCIENTIFIC AMERICAN

361 Broadway, New York ;iﬂ

It's Easy to Keep Cool! ;

The simplest, smallest, safest, neat
est émgi nzohst succesi;gul Molt.or Fan
made is the Rawlings Patent
ngh‘-BpemP Water Motor
Fan. Can be installed in a few
minutes. NO operating expenses.
ﬂa_de %t highi%ﬁade brasg. .Price
-in. Fan wi complete cou|
lings, $10.00. e
ZEL PATUTED 067,

E. GINT
150 Nassau St., New York Oity

For Either . s

Hand = Power

This machine is the regular hand machine sup-
plied with a power base, pinion, countershaft,
etc.; and can ge worked as an ordinary power
be.. machine or taken from its base for use as a
M\ hand machine, Length of pipe handled
b easily in small room. I'lustrated catalogue
—price list free on application.

THE CURTIS & CURTIS CO.,

6 Garden St., BRIDGEPORT, CONN.

MacuINE No. 178,
Range 2344 in, R, H,

A MONEY MAKER
Hollow Concrete Building Blocks
Best, Fastest. S8implest, Cheapest
. Machine. Fully guaranteed.

THE PETTYJOHN CO.
615 N. 6th Strect, Terre Haute, Ind.

P8u USE GRINDSTONES ?

[f 80 we can suppiy you. Al sizee
xx mounted and unmounred. clways

kept in stock. Remem'er, we make a
8pecialtyof selecting stones for all spe-
cial purposes. Send for catalogue ‘1

A The CLEVELAND STONE CO.
=== 2d Floor, Wilshire. Cleveland. 0.

5

FURNAGES
CUT COAL BILLS

HES

in price because we sell direct
from maker to user. Book free.
Hess Warming & Ventilating Co.,
916 Tacoma Bldg., Chicago,

THE B. F. BARNES
14=~INCH DRILL

is adapted for work from 1-16 inch to 3
inch. A strong, substantial, well built
drill. Plain lever or power feed as desired.
We build a full line of Drills. All sizes
furnished in Gangs. Also bave 9-inch,
and 11-inch Screw Cutting Lathes, and a
24x2-inch Wet Tool Grinder. Catalog S
On request.

B. F. BARNES COMPANY, Rockford. HlI.
European Branch, 149 Queen Victoria St., London, E.C.

HOME MADE DYNAMOS. — SCIEN-
TIFIC AMERICAN SUPPLEMENTS 161 and 600 contain
excellent articles with full drawings. Price 10 cents
each, by mail. Munn & Company, 361 Broadway, New
York City, and all newsdealers.

French Motors for Lighting Plants

The ¢ASTER? is the best French
motor on the market for lighting houses,
hotels, etc. Small, compact, simple an.d
safe to‘operate. Motive power alcohol, oil
or gas. 2 and 4 cylinders. Great power
for small engines. Easy running. Write
for illustrated Price List.

ASTER COMPANY
1591 Broadway NEW YORK CITY

Radio-Activity and the Electron Theory.
By Sir William Crookes. Scientific American
Supplement 1402.

The Radio-Activity ot Matter. By Professor
Henri Becquerel. Scientific American Supple-
ment 1379.

Some Properties of the Radio-Active Suba=
stances. Professor Henri Becquerel.
Scientific American Supplement 1427.

Production of Helinm from Radium. By
Sir William Ramsay. Scientific An.erican Sup-
plement 1444.

Thorium: A Radio-Active Substance with
Therapeutical Possibilities. By Dr. Sam-
ilf710 G. Tracy. Scientific American Supplement

each number mentioned.

RADIUM Anp RADIO-ACTIVITY

HE Scientific American Supplement has published the most com-
plete information on the subject of Radium and Radio-Activity that
has thus far appeared. The following articles, written by men who

have played a prominent part in the discovery of the marvelous properties of
Radium, should be read by every student of chemistry and physics:

These Scientific American Supplements comprise what may well be
considered an admirable text-book on the subject of Radio-Activity.

Price of Scientific American Supplements, 10 Cents by Mail for
Order through your newsdealer or from

MUNN & CO., 361 Broadway, NEW YORK .
—

Radium in Medicine. By Dr.Samuel G. Tracy.
Scientific American Supplement 1455.

A Résumé of Recent Special Studies of
Radium an Radio-g’ctlvny. Scientitic
American Supplements 1468, 1471, 1479,

Radium and Radio=Activity. By Professor
E. Rutherford. This article, written by a man
noted for his original research on radio-activity,
describes interesting experiments with radium
andis very fally illustrated. Scientific American
Supplements 1502 and 1503.

A Comvlete Manual of Radinm Technology.
clearly explaining the methods of obtaining
radium, conducting experiments with_ the sub-
stance and measuring its radio-active force, will
be found in Scientific American Supplements
1475, 1476, 1471,
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gester which employs a vertical or upright
cylinder. In this form difficulty has been
found in discharging the woody residuum,
owing to the fact that under the influence of
heat the woody material becomes compacted
and conglomerated or glued together and so
tightly held by swelling as to be difficult of
discharge, requiring several hours to discharge
a singie charge of residuum. The improvement
promotes the discharge of this conglomerate
mass remaining as residuum rapidly and con:
veniently.

Hardware,

SHEARS.—W. J. HANcock, Freeland, Colo.
The invention has reference more especially
to tinners’ shears or such as are employed for
cutting sheet metal or the like of the type in
which the edges of the cutting-blades meet or
close on a plane cxtending to one side of the
pivot for the blades, thus to derive an in-
creased leverage for the blades when manipu-
lated through the medium of their rigid han-
dles and to cause the latter to be brought to
the outer face of the work operated upon by
the shears.

Heating and Lighting,

HEATING SYSTEM.—J. O’NEILL, New
York, N. Y. More particularly this invention
relates to heating systems in which a by-pass
is furnished about the radiators to maintain
the circulation when these are closed, and
where under certain conditions the movement
of the heating fluid is liable to be somewhat
throttled at points and surge laterally through
the return openings and meeting the flow-water,
diminish or neutralize the circulation. To ob-
viate these difficulties and furnish an arrange-
ment having but few fittings and in which a
proper circulation is insured are the principal
objects of the inventor.

Household Utilities,

CLOTHES-DRAINING DEVICE.—L. T.
CooK, Atlanta, Ind. One purpose here is to
provide a device adapted for use in connection
with any form of washboiler, especially rec-
tangular or oval, which drainer normally lies
in the bottom of the boiler and is adapted to
be lifted up and supported at the top of the
boiler when the clothes are to be drained, thus
preventing the water spilling over upon the
aitendant or the support for the boiler. A
further purpose is to provide means for lift-
ing the drainer to an upper position, support-
ing it while in such position, and finally when
the clothes are sufficiently drained forcing the
drainer in position to conveniently dump the
clothes therefrom.

WATER - CLOSET SEAT.— L. KRAMER,
Evansville, Ind.,, and F. L. KRrRAMER, East
Orange, N. J. The purpose in this instance is
to provide a construction of seat wherein the
greatest possible amount of strength will be
obtained, together with economy in labor and
material. In order to strengthen the struc-
ture, glue or its equivalent is applied at the
tongue-and-groove connections to the keys and
dowels~. The grains of the wood are also run
to obtain a maximum of strength.

Machines and Mechanical Devices,

SAWMILL-FEED.—G. S. SERGEANT, Greens-
boro, N. C. The invention is an improvement
in rope or cable feeds for sawmill-carriages.
Many objections incident to the use of a cer-
tain form of drum are avoided in this inven-
tion by a novel construction suitably supported
from the mill-frame and adapted for adjust-
ment to exert any suitable tension on the rope.
It can be readily applied to mills already built
as well as to those in the course of construc-
tion.

MOLD.—I. RoBBINS, Wilkes-Barre, Pa. Mr.
Robbins’s invention pertains to a mold which
is particularly applicable to the molding of
concrete building-blocks and the lilre. The
principal objects of the invention are to pro-
vide a mold of great simplicity and of low cost
to manufacture and to operate. The device
can be used for solid or hollow articles.

ADJUSTABLE RIG FOR CIRCULAR SAWS.
—J. H. MaARTIN, Springfield, Mo. The inven-
tion is an improvement in sawing-machines
adapted for sawing down trees or cutting up
logs and other analogous work. It is more par-
ticularly an improvement in that class of ma-
chines in which a circular saw is supported in
a swinging arm pivoted upon a wheeled frame
upon which is carried means for imparting ro-
tation to the saw.

ROPE-UNTWISTING' MACHINE.—F. A.
KAISER, Scranton, Pa. The invention refers
to such machines as are used for untwisting
twisted strands or fibers. The object is to
produce a machine which is simple in con-
struction and which will operate with speed
and efficiency. It is intended to be used espe-
cially for the purpose of untwisting African
fiber, which is a commercial product in the
form of a rope.

RECORDING ATTACHMENT FOR LIQUID-
DISPENSING APPARATUS.—E. C. GRAHAM,
Washington, D. C. In this patent the inven-
tion is an improvement in recording mechan-
ism, and has for an object the provision of a
novel recording mechanism by which , to indi-
cate the amount of liquid dispensed and the
person dispensing the liquid from a dispensing
apparatus. )

SASH-OPERATING MECHANISM.—G. P.
BuLn, Ojus, Fla. In this instance the inven-
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The day’s work of the operator has been made
easier, swifter and better by the NEW ESCAPEMENT

on the latest models of the

Remington

climbing”’ easy.
They invite it.
ators into speedy ones.

Model Remington.

That pleases her.
boy.

machine.

These new Remington models set a new standard
for ease and lightness of action.
They make high speed possible —and more,
They encourage it.

A big day’s work has no terrors for the operator of a New
Closing time always finds her work done.

It also pleases every one else down to the office s
Above all it pleases the employer who pays the bills.

No wonder that users everywhere call the. New Remington

Escapement the latest and greatest improvement of the writing

Remington Typewriter Company
NEW YORK AND EVERYWHERE

Typewriter

They make ‘“hill

They turn even slow oper-

;;

Mound City Dishwasher

The Only Scientifically Constructed
Dishwasher on the Market

. No More Drudger
loushwashlng Made Eas)

Washes all kinds ot dishes.
slass and silverware. Can be
used on gas, oil, wood or coal
stove. Family size will wash 20
to 30 assorted pieces atone time.
| There is more popular demand
for a cheap, practical and dura-
ble Dishwasher than any article
that can be mentioned. Every
lady wants one. Agents wanted
ur agents, both men and
women,are making Big Money
Secure the agency for this won
derful seller in your territory.
 Agents wanted in all foreign
countries. - Sendl lat, once for
testimon: " ortioul

—
MENNEN’S
BORATED TALCUM

TOILET
POWDER

After Shaving.

Insist that your barber use Mennen’s
Toilet Powder after he shaves you,
Itis Antiseptic, and will preventany
of the skin diseasesoften contracted.
A positive relieffor Prickly Heat,
Chaflngand Sunburn,and all afflictions of the skin. Removes
all odor of perspiration. Get Mennen’s—the original, Sold
everywh~se, or mailed for 5 cents. Sample free.

GERHARD MENNEN CO., Newark, N. d.

= = and prices,‘ Dgg‘)lt. B.
Mound City Dishwasher Co., Dept. 628, St. Louis, Mo.

JAGER Marine
4-Cycle Engines

Skillfully designed and well
built. Single lever control, com-
bining automatic carburettor
with spark advance. Develops
wide speed range and reliability
under most trying conditions.
Sizes 3t0 60 h. p. “Serd for catalog.

CHAS. J. JAGER CO.
281 Franklin, cor. Batterymarch St.,
Boston, Mass.

STEAM TURBINES. — THEIR CON-
struction, Operation and Commercial A[éplicalion.
SCIENTIFIC AMERICAN SUPPLEMENTS 1306, 1307,
1308, 1422, 1400, 1447, 1370, 1372. The
articles have all been prepared by experts in steam
engineering. Price 10 cents each, by mail. Munn &
Co., 361 Broadway, New York City, and all newscdealers.

w E L L DRILLING

Over 70sizes and styles, for drilling either deepor
shallow wells inany kKind of soil or rock. Mounted
on wheels or on 8ills. With engines or norse powers.
Strong, simple and durable. Any mechanic can
operate thein easily. Send for catalog.

WILLIAMS BROS., Ithaca. V. Y,

YoUu NEED IT!

314 Pages. Bound in Cloth.

';:Modern Gas Engines
& Producer-Gas Plants

By R. E. MATHOT, M.E.

152 Illustrations.

Price $2.50, Postpaid

A Practical Guide for the Gas-Engine Designer and User.
A book that tells how to construct, select, buy, install, operate and maintain a gas-engine.
No cumbrous mathematics; just plain words and clear drawings

The only book that thoroughly discusses producer-gas, the coming fuel for gas-engines.
Every important pressure and suction producer is described and illustrated. Practical
suggestions are given to aid in the designing and installing of producer-gas plants.

Wirite for descriptive circular and table of contents.

MUNN & COMPANY, PusLisaers, 361 Broadway, New York

A |

tion has reference to improvements in mechan-
ism for raisipg and lowering window-sashes,
the object being to provide a simple means in
connection with the sash-weight whereby the
'sash may be conveniently operatéd from the
side of the window-casing.

Prime Movers and Their Accessories,

PISTON-PACKING.—T. W. W. SmITH, Bal-
timore, Md. Mr. Smith’s improvement relates
to packing, commonly known as ‘“packing-rings,”
for pistons, and has for its object certain im-
provements in the construction thereof over
similar packing as same has heretofore been
fashioned, the same to be effective to an im-
proved degree and adapted for use in piston
rods, and similar reciprocated bodies requiring
packing therebetween and their inclosing body.

VALVE-GEAR FOR STEAM-ENGINES.—J.
W. DAvis, Olney, Ill. In this case the inven-
tion is an improved means for effecting instant
movement of the slide or other regulating valve
of an engine, it being adapted to cut off at full
stroke, if desired, and the usual eccentric cam
or cam-rod and other valve-gear being dis-
pensed with.

TUBE-CLEANER.—T. ANDREWS, Rockaway,
N. J. The improvement is in devices for
cleaning scale or the like from the interior of
steam-boiler tubes, the object being to provide
a tool for this purpose of the turbine type that
may be operated by air, steam, or water pres-
sure and having ports and turbine-blades so
arranged that the motive agent may operate
with great force.

Railways and Their Accessories.

TRAIN SIGNAL APPARATUS.—J. R. MoN-
ROB, Haskins, Jowa. As its object the inven-
tion provides apparatus which will insure that
a train-order is delivered to a train before the
train is allowed to pass a signal station. More
specifically the invention contemplates an ar-
rangement for controlling the semaphore-levers
through the medium of the pad upon which the
orders are copied.

RAIL-JOINT.—W. D. McCurpy, Dennison,
Ohio. The joint is formed by means of a
metal coupling or connecting-piece applied to
the meeting ends of the rails and which is
effective without the aid of bolts or spikes,
while providing a firm and rigid support for
the rail ends. The coupling comprises a form
of chair adapted to receive the meeting ends of
the rails and a block, preferably of iron, which
serves as a wedge for holding the coupling
firmly engaged with the rails.

RAILWAY-TIE.—C. J. Kopr, Paducah, Ky.
In the present patent the improvement has
reference to railway-ties, the object of the
inventor being the production of a metal tie
provided with simple means for attaching rails
thereto, and, further, provided with means for
yieldingly supporting a rail upon the tie.

Pertaining to Recreation.

NET.—H. J. HucHES, New York, N. Y. The
object of the invention is to provide a new
and improved net arranged to clearly and ac-
curately indicate the side lines of the lawn-
tennis court to aid the players in properly
serving the ball and to readily determine
whether a ball was passed over the net within
the proper boundaries.

CABINET.—J. L. CorLeEMmAN, Fargo, N. D.
The invention pertains to a cabinet intended
to be placed in a pool or billiard parlor for
the purpose of receiving the balls when re-
moved from the tables. The object is to pro-
duce a cabinet of improved construction, which
is especially adapted to facilitate the removal
of the balls when they are to be racked up or
spotted upon the table.

Pertaining to Vehicles.

VEHICLE-WHEEL.—L. A. ALLWINB, Lor-
ain, Ohio. The invention relates to wheels
commonly known as ‘elastic” or ‘spring”
wheels, and has for its object the cure of ob-
jections to wheels of this character as they
have been heretofore constructed. It consists
of a novel arrangement and construction of
cushioning means interposed between two inde-
pendent portions in the make-up of the wheel
and also novel details of construction whereby
the invention is practiced.

LANTERN-HOLDER. — H. WALDSCHMIDT,
Benson, Ill. This invention relates to im-
provements in holders for lanterns or lamps
used on vehicles—such as buggies, wagons, and
the like—the object being to provide a holder
that will be simple in construction, inexpens-
ive, and having no parts liable to get out of
order, and that may be readily placed in posi-
tion.

ELECTRICALLY-OPERATED VEHICLE. —
H. Ducassg, Paris, France. This case is a
division of an application for Letters Patent
for an electrically-propelled vehicle formerly
filed by Mr. Ducasse. His invention relates to
an electrically-operated vehicle, and more par-
ticularly to the means for supporting the con-
trolling mechanism and other parts related
thereto. To this end it comprises a cross-bar
extending from one side to the other of the
vehicle-frame and carrying the entire group of
parts to be thus supported.

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

7

the invention, and date of this paper,
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Business and Personal {Uants.

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. Im
every case it is necessary to give the
number of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Ingquiry No. 8299.—Wanted, t0 bu
tails which are brought on the market
waste product.

* U. 8.” Metal Polish. Indianapolis.

Inquiry No. 8300.—For manufacturers of illumi-
nating lamps that would burn denatured alcohol.

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.,
Chagrin. Falls,” O.

Inquiry No. 8301.—Wanted, parties who could
manufacture pressed metal coat hangers.

black skunks’
y furriers as a

Samples free.

Sawmill machinery and outfits manufactured by the
Lane Mfg. Co., Box 13, Montpelier, Vt.

Inguiry No. 83022.—For a machine that extracts
oil from all kinds of seeds.

1 sell patents. To buy, or having one to sell, write
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y.

Inqnu‘\; No. 8303.—For the address of manvfac-
turers of Victor collar button.

The celebrated * Hornsby-Akroyd ” safety oil engine-

Koerting gas engine and producer. Ice machines. Built
by De La Vergne Mch. Co., Ft. E. 138th St., N. Y. C.

Inquiry No. 8304.--For firm making rustless pipe
by the oxidizing procss.

airy No. 8305.—For parties who manufacture
nov elties and patented articles.

Manufacturers of patent articles, dies, metal
stamping, screw machine work, hardware specialties,
machinery tools, and wood fiber products. Quadriga
Manufacturing Company, 18 South Canal St., Chicago.

Inguiry No. 8306.—For makers of concentrators
for treating low-grade gold and platinum bearing sands
and gravels.

Automobile experts are in constant demand at high
salaries. Our seven weeks’ course is the mast thorough
and practical, fitting men to drive, handle and repair.
Day and evening classes. Special course for owners
New York School of Automobile Engineers, 146 West
56th Street, New York.

. Inquiry Neo. 8307.—For manufacturers of collaps-
ible tubes for salves, etc.

Inquiry No. 8308,—Wanted, a wire mattress
gveavmv machine for weaving wire iabric for mat-
resses.

Inquiry No. 8309.—Wanted, address o f Earl Mfg.
Co., manufacturers of the new aluminum * Name in
your coat ”’ coat hangers.

Inquiry No. 8310.—For manufacturers of a patent
cistern cleaner.

Inquiry No. 8311,—Wanted, a hand power ma-
chine for ginning, carding and spinning cotton.

Inquiry No. 8312.—For parties t0 manufacture
home savings banks, or pocket size, by the thousand.

~. HINTS TO CORRESPONDENTS.
Names and Address must accompany all letters or

no attention will be paid thereto. This is for
our information and not for publication.

References to former articles or answers should give
date of paper and page or number of question.

Inquiries not answered in reasonable time should be
repeated; correspondents will bear in mind that
some answers require not a little research, and,
thqugh we endeavor to reply to all either by
letter or in this department, each must take
his turn.

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished with
addresses of houses manufacturing or carrying
the same.

Special Writtén Information on matters of personal
rather than general interest cannot be expected
without remuneration.

Scientific American Supplements referred to may be
had at the office. Price 10 cents each. |

Books.reterred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(10093) J. O. D. says: Do you publish
an Encyclopedia of Receiptshand a book on
patent laws? A. We recommend and can
supply you with the ¢“Scientific American
Cyclopedia of Receipts, Notes and Queries,”
last edition containing 15,000 receipts, 736
pages, cloth bound, price $5: Our “Scientific
American Reference Book,” price $1.50, gives
the patent laws. Always give full name and
address when corresponding.

(10094) Constant Reader says: A con-
stant reader wishes to knew if bodies drowned
in the middle of the ocean will sink to the
bottom of the ocean, or remain stationary at
a certain depth. You will oblige me greatly
by answering these questions in your valuable
paper. A. We do not answer unsigned com-
munications as a rule. Always send your
name and address. The name will not be
published. The probability is that bodies
would sink to the bottom, unless it was very
deep. The specific gravity of the body is so
nearly that of water, that slight water cur-
rents might keep it from sinking to the bot-
tom. It would not stay there very long,
however, as decomposition would produce gases
which would distend the “body and lower its
specific gravity, and eventually bring it to the
top.

(10095) J. G. B. says: I was much
interested in your description, a few weeks ago,
of the wire-wound gun, and I would like to
ask if .the exploding gases do not exert the
same force between shot and the breech as
they do between the sides of the gun; if so,
where is the advantage of this form of gun?

OLDS

Engines

Olds Gas Engines and Pintsch
Suction Gas Producers are built in
the same plant—engines 2 to 1,600 h. p.
—producers 4 to 2,000 h. p.

We know each complete plant (pro-
ducer and engine) will run #ig/¢ before
it leaves the factory, perfectly adapted
to the coals you will use—operating
costs are 1-3 to 1-5 of steam, 1-2 of
gasoline—adapted to all kinds of work.

Send for detailed information applied
to your requirements.

OLDS GAS POWER CoO.
947 Chestnut St., Lansing, Mich.

Formerly 0lds Gasoline Engine Works

Silver's Band Saws

20-in. Foot or Belt Power
20=in. Belt Power
32=in. Belt Power
36-in. Belt Power

ALSO
Hub Boxing and Spoke Tenon
Machines, Forges, Drills and
‘“Ohio”’ Feed and En-
silage Cutters

Manufactured by

THE SILVER MFG. CO.

SALEM, OHIO
Electrical Engineering

and Experimental Work ot Every Description

"We have every facility for producing first-class work

promptly. Our factory is equipped with modern ma-

ehinery throughout.
C. F.

Engineering Dept.

SPLITDORF
1727 Vandewater St., N. Y. C\ty

most brilliant,

economical light
made. Our light gives
100=candle power at

the small cost of 2c per week.

Is portable and there is no dirt, grease,
odor or smoke, Over 100 different styles—
everyone warranted.

Agents wanted Everywhere.
THE BEST LIGHT CO.

Owners of Original Patents.
87 E. 5th St.,
Canton,O

IT MAKES MONEY
" RAPIDLY
and pays for itself in two days work.
| There never was a machine hke the
PHOTOSCOPE

for makiug money. Takes a perfect pho-
torrnfh aucomatically, develops, finishes
| and frames it for a nickel in less than
| one minute, Thousands in use making
| fortunes tor ‘their ‘operators. Booklet
and price-list free from
dl M. 8. KLINE
45 N. Division St., BufFaro, N. Y.

[CONCRETE]|

Is the Recognizaf]
Standard Publisfie}

Devoted to Reinforced Con-
crete, Sidewalks, Hollow Build-
ing Blocks, Cement Brick, Plastic
Art Work, Culverts and general
mformatlon onCementand Con-
crete. It isthe leading publica-
tion in this field, Price $1.00

r year. Sample copy 10 cents.

end to-day.

Concrete Publishing Co.
21 Home Bank Building
Detroit, Mich.

ONEg/ BoLian & vea

EVERY ADVERTISER =
And Mail Order Dealer Should Read
«“The Western Monthly’’

An Advertiser’s Magazine. Largest circulation of
any advertising journal in America. Contains 80 to
96 pages every issue. Regular departments every
month with many valuable contribuuons from
America’s leading advertising men. Best * School
of Advertising ” in existence. Sample copy free,

The Western Monthly, 812 Grand Ave., Kansas City, Mo.

14
Manufactory Established 1761.
Lead-Colored & Slate Pencils. Rubber Bands,
Erasers, Inks, Penholders, Rulers, ater
Cofors, Improved Calculating ules.
Send for descriptive Qircular S.
44-60 _East 23d Street, New York, N. Y.
(xrmld Prize, Highest Awm'd, St. Lonis, 19( "

M/ﬂﬂﬂfﬁﬂ@”

WAL A

768 Pages
556 Illustrations

SLUNE

Electricians’

Price $3.50
Postpaid

Handy Book

A MODERN WORK OF REFERENCE

A COMPENDIUM OF USEYUL DATA, COVERING THE
FIELD OF ELECTRICAL ENGINEERING

Including The Theory of the Electric Current and Circuit, Electro-
Chemistry, Primary Batteries, Storage Batteries, Generation and
Utilization of Electric Power, Alternating Current, Armature
Winding, Dynamos and Motors, Motor Generators, Operation
of the Central Station, Switchboards, Safety Appliances, Distri
bution of Electric Light and Power, Street Mains, Transformers,
Arc and Incandescent Lighting, Electric Measurenients, Photo-

metry, Electric Railways,

Telephony,

Bell-Wiring, Electro- L

Plating, Electric Heating, Wireless Telegraphy, Etc., Etc., Etc.

Containing 556 Illustrations, and Diagrams

By T. O°'CONOR SLOANE, A.M., EM,, Ph.D.

Handsomely Bound in Red Leather, with Titles
and Edges in Gold, Pocket Book Style « « o

0=~ Special civculay of contents free.

MUNN & COMPANY, Publishers
361 Broadway, New York City

Or is there any compensating strength given
by electric welding or otherwise, to prevent the
blowing off of the breech? A. At the moment
of expiosion, the pressure on the sides of the
powder chamber, on the breech and at the
base of the shell, is uniform per unit of area.
The advantage of the wire-wound system is
that the wire possesses a considerably greater
tensile strength per square inch of section than
the hoops used in the ordinary hooped system
of construction, and there is also more certain-
ty as to absence of flaws. Sufficient longitud-
inal strength has been secured in the latest

| guns by the use of, powerful reinforcing hoops.

Electric welding would decrease the strength
of the gun if it were applied to the whole
mass of wire winding.

(10096) W. V. says: 1 Will you
please give a receipt for softening chilled cast
iron castings so as to be able to drill or file
same easily? A. Chilled cast iron -can be
drilled by the use of specially-constructed drills,
or the chilled part of the casting can be made
soft by packing in red hematite in pots or

boxes, from which the air is completely ex-
cluded, and heating them for a prolonged
period. 2. Give a receipt for brazing cast iron.

A. With reference to brazing cast iron, we
would say that it is difficult for one who has
not had a great deal of experience in doing
this work to make a satisfactory job. It is
necessary to file or grind the ends of the pieces
of cast iron, so that they will make a proper
scarfed lap-joint. Be sure that the surfaces
are perfectly clean and bright. Use powdered
resin as a flux and hard solder. When all is
in readiness, apply the flux to the joint, put on
a few smal. pieces of the solder and grip the
joint tightly with a pair of blacksmith’s tongs,
the jaws of which have been heated to a bright
red heat. The heat in the tongs is sufficient
to braze the joint.

(10097) W. A. L. asks: Is there any
other metal that can be used in a gravity bat
tery besides zinc that will not dissolve? A.
There is no way of obtaining electricity with-
out’ using up some material. In the dynamo
steam or water power is employed. In the bat-
tery we usually burn up zine. It is just as
impossible to produce electricity without a dis-
appearance of some other form of energy as
it is to heat a house and still have the coal,
or cool a refrigerator and still have the ice.

INDEX OF INVENTIONS
For which Letters Patent of the
United States were lIssued
for the Week Ending
August 14, 1906.

AND EACH BEARING THAT DATE

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

Adapter, A. SWAN e eviierrinnneanns 5000000 828,582
Advertising device, travelmg, WwW. L. D

A3 15 X3 8 o000 00000000000 0000 G0 OR00000 828,634
Agricultural implement tooth, M. Mohr.... 828,329
Air brake system, N. R. Beauchamp...... 828,635
Air compresor, T. H. Smith................ 828,522
Air, means for increasing the work ob-

tainable from a charge of compréssed,

W. H. S0A€AU .vvvvverroennseannnonane 828,432
Alkali metal oxids, making, G. W. Meiser. 828,759
Alkamins, making, E. Fourneau .......... 28,846
Amusement apparatus, L. A. Thompson.... 828,689
Anchor, F. S. Manton ......cooveeeeeennss 828757
Angle finder or roof form, carpenter’s, G.

W. White ...ciiiiininenieeiinnrianenes 828,792
Animal releasing device, W. A. ... 828660
Annunciator apparatus, F. Brine........ 828,376

Anthraquinone aldehyde and making same,

H. ISIEr t.veeeeerecoccncocsocannns 828,741
Apparel, infant’s, E. S. Dix. ... 828,390
Arm rest, S. Kline ........ ... 828,670
Ash pan, Byar & Clopton ......... . 828,710
Assembling device, H. Y. B. Duff.......... 828,391
Atomizer and like instrument, F. C. Dor-

MENE  ¢oveueenteneesosoessosoascanasones 828,722
Automatic gate, C W. Marsh...... ... 828,619
Automatic lubricator, J. Meehan .. . 828,327
Automobile wheel, A. J. Robertson 828,863
Automobiles, changeable speed gearing for,

W. A, Klingberg ........c.ceeeeeeunes . 828,749

. 828,621
828,845
828,468

828,594

Axle, H. E. Martin
Axle box, car, E. Denegre
Axle brass replacer, car,
Bag. See Feed bag.

Barrel filling and closing means, E. Berliner

Finch & Brown..

Basket making machine, E. Craig.......... 828, /842
Battery cell, dry, A. E. PoSt...ccceeeeenns 828335
Bearing, centrlfugal machine, W. A. Saun-

(T 080000 Ea080085000830000068000080 828,628
Bearing ﬂexrhle roll, roller, T. S. Crane.... 828,387
Bearing, roller, A. E Putnam ... 828,337
Bed bottom, T, B. Laycock ... 828,324
Bed brace, B. Shemwell ....... ... 828,631
Bed pan, Lopitsch & Naumann . . 828,754
Bed riser, F. & J. M. Holland 828,654
Bed tilting back and head rest, F. Deuer-

b33 5 500000000003000000600000 600000000 828,720
Bedclothes clamf» . Baley - . 828,800
Bedstead, metallic, B. H. Jones 828,742
Belt attachment for sanitary supports, J.

L. Bornstein .....ccceeveevencennnceas 828,809
Binder, J. R. & A. M. Barrett........... 828,297
Blacking stand, boot, H. L. Yarbrough.... 828,797
Blast furnace, L. Heckscher ..........cc.. 828,310
Blue prints, liquid separator and distributer

for washing and potashing, C. F. Pease 828,773
Boat, life, O. R. Ingersoll ............. 828,852
Book, loose leaf, J. W. Cleland.... 828,640
Book, manifolding, C. A. Monson . 828,496
Book mark, J. A, Walsh ......... 5 8,353
Bottle, D. C. Breed .....ccvvevvenneinnnenns 828,707
Bottle and box wrapper and label, com-

bined, J. H. Parrish ........covcvvnnnn 828,770
Bottle cap, wax paper, G W Harrington. 828,817
Bottle, non-refillable, A. Frank ............ 828,395
Bottle, non- reﬁllable, E. N Tones . 828,664
Bottle, non-refillable, B. B. Moss 828,675
Bottle, non-refillable, Mackin & Hammer... 828,756
Bottle washing and rinsing machine, A. & N

C. Winckler ........c.ocivevieeencenns 828,361
Bottling beer, etc.; F. W. Jacob ... 828,405
Bowling alley pin, T. Mayhew..... . 828,415
Box covering machine, C. A. Garrett . 828,471
Box 1lid holder, W. Tisch .... . 828,350
Brake beam fulcrum, C. E. Bauer..828,369, 828,370
Brake shoe, W. P. Taylor...... 828,346 to 828,348
Brake shoe, J. S. ThompSOn....ceveveeenees 28,442

Brick and tile cutting machine,

P.
Mayer s eee. 828,622
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Brick clamp, J. H. Shaffrank.............. 828,576 JU U I Fire alarm, A, E. Watts ....... ceecenes 828,356
” ’I Brick machine, Brown & Lang ......... . 828,317 ST P B ISHED Fire alarm system, J. McFell ............ 828,420
Brick mO]d]l)ng ‘I,nachine, E. A. Enos.. Sgg,’;% " S S grre lex(timgglslxer, Aeh%micial H. Mikorey.. 338,860
Brush, .J e €r€ seeesessssscsscsns s ire hydran owles ....ieevnn . 8,597
Brush J. K. ThOomAas .eeecevencanncsanasne 828,584 Fire plate cover, foraminous, P. J, Mooney 828,330
Brush back boring and ﬁl].ing machine, C. - n ] ’ Fireproof curtain, L, Carter ...eeee... 828,532
. Gruneberg ........ Fish hook, W. T. Rice 828,505
Four Cylinder Car Brush, cléaning, P. J. Bo@e v.eeeeeenes Fishing rod, C. G. Levison eeeen.. 828557
Brush’ ferrule or.band, A. H. Wolcott: 828,697 Flax and hemp straw, etc.,. treatmg. C.
Brush, fountain, E.- L. Anderson..... 828,364 Colahan "................. teesssssesss. 828,813
Buckle, J. H. Pilkington ...... 83%,226 gllll(slhmg thank JW BHeail)) o . ggg,g(B
Buckle, W. G. Stratton ..........o.0000ee 8 olding chair, eabody . . 01
Buckle and plow line supporter, ‘back band, Form, display, H. O. Miller ... . 828,328
J. L. Reynolds .....eiceiececeeennans 828,339 Fruit clipper, N, F. Anderson .....c.c...... 828,798
Buckle, cross line, D. G. Hawkins ...... 323475 Furnaces, automatic regulator device for
Building wall and block for same, Hood & steam boiler, E. B, Kirby ..eceecee... 828,411
828,818 Galvanic cell, B. Jonas ......... .. . 828,319
The Demin Tl‘O h gambrel D. tH hﬁart%)u ........ 828,620
B 1 1 , B. 11 . ame apparatus, . . Martin .... 828,825
g p y B‘éitge;“cﬁt?gf‘ C. P. ROSS ...o.. garmen% llllanger, lﬁ Lfl %tansbury . . 828:435
B hine, B R armen anger, . ubin ........ . 828,573
puttr vt mactine, 8, B, Fld4.0; SR | Prot. T. 0°Conor Sloane, A.M., E.M.,Ph.D. | Gi"ehloitfess B £hiiy 0o A
Cable chain grip, automatic, G. S. Fouts.. 828,645 as controlling apparatus, J. Higginson,
WITH A PERFECT SCORE Caisson, Moren & DOLY eevnrernnnnsennanene 28761 | Handsomely Bound in Red Leather, Gaerg eneraior aestoiene M G ggg,gég
, _acetylene, oldstein 8
1134 Miles on Schedule to the Catsgong atl;rd the like, shatting_for, Moran 828,861 with Titles and Edges in Gold Gate fastener, J. HOIIODELET «..o.seees 28,740
Camera leveling and plumbmg device, A. N (éear, ieversible fd“‘éliﬂgr é-‘ iT (%lbbs . 828,648
enerators, air
Minute Camgigcml;ll;otoériﬁﬁic SR b .. 828,621 | Pocketbook Style Price $3.50 e D Masher cing  device for steam, 828,498
’ AT < . Glass articles, apparatus for for
Camerd, Dlate oicers Aber & Harris...... A thoroughly practical up -to - date low, J. O, Johnson . . . 828,318
oTHER MAXWELL VicTORIES |G vy making madiig "3 D] SBT3 | book of 768 pages, covering the entire | it mokh W Keemn 111U S
Chicago Reliability | Los Angeles-El Pismo | | cap, W B Meekor . ..I.J?TI.I.Z..ZZI'.Z sog)561 | field of electricity. - Contains no useless Glassware, 1m3kmté air hole, W. Keenan.. 828,485
e . «  eg e . rain bin indicating and warning attach-
Run, Four Maxwells | Endurance Contest, 106 | | Capsule flling machine, T I Kobler...... §25.93 |theory. Everything in it is to the point| " ment, D. H. Houston . 828,655
started and F O UR | carsstarted (the largest § | ars extension step for railway, J. B, and can be easily understood by the|Srit separator, rotary, W. A. Brewster... 828520
MAXWELLS  FIN- | contest ever held in JONES  tvviiereeeensnennsnsneneas ve.. 828,743 A Grain treating apparatus, Caldwell & Barr. 828.55_1
X . : N Carbureter, A. Peterson """ s2s,334 | student, the practical worker, and the |Graphite lubricator, W. B. Wright ........ 8,363
ISHED WITH PER-| A ri HI EST arbureter, . eterson  .......... cecee Y ’ i
merica). GH Cards, etc., device for “holding, W. d ki lectrici Th d Graphophone reproducer, H. R. Brocius 828,836
FECT SCORES. 86| HONORS AWARDED BIHS +.%vvevnsrnnensrnnssoss T . 828549 | CVETY-day WOrXilg electrician. € ad-| Grate, Parkison............... - 828,769
cars started. Carousel or merry-go-round, J. Bevington.. 828,636 | vanced electrical engineer will also re-|Gun mounting, A. Bremberg ... I 11 828,811

THE MAXWELL.
Write today for catalog to Dept. 22

MAXWELL - BRISCOE MOTOR CO.
Chicago Tarrytown, N.Y. Pawtucket

Members American Motor Car Manufacturers’ Association

1 9 0 6
THOMAS
AUTO-BI

Model No. 44, Price $145
Three Horse Power. Simplest motoreycle on the
market. Agents wanted everywhere. atalog free.
THOMA

S AUTO-BI
1450 Niagara Street Buffalo, N. Y.

GAS ENGINE DETAILS.—A VALUA-

ble and fully illustrated article on this subject is con-
tained in SUPPLEMENT No. 1292, Pricz 10'cents. For
sale by Munn & Co. and all newsdealers.

FREE FOR 0UR DESK

Fult
Cloth
Edition

At a cost of thousands of dollars,
with the aid of twenty-sever
business experts, we have clip
ped, extracted, preserved bus:
ness data from thousands ¢
different sources — from maga
. zines, newspapers, books, cor
4 respondence courses, from actua’
business experience. And al:
¥ this data we bave boiled down,
i classified, arranged and indexed
i into one complete business
Britannica.

There are dozens of books on
accounting, advertising, sales
manship, business letter- writin:
and other branches of business; but the Business Man
Encyclopedia is a condensation of them all. It deals nc
merely with one department of business, but with all departments
—from the purchase of raw materials to the sale of the finished
product —from advertising and selling to credits and collections.

One man under ordi- twenty-seven experts
nary conditions could haveseen a hundred.
not gatherin a lifetime  And the best of what
one-tenth of the busi- they learned they con-
ness infor- densed in

mation SYSTEMthese

t h es e qup MaAGAZINE OFBUSINESS Dooks_for
books you. Em-

contain. Where the ployer or employee,
average business man  you need these books
sees one article, reads 1n your office, on
one book, meets one your desk, or in your
business man these library.

System, the magazine, is essential to business success. Tt tells
every month all that i3 new in business to save time—all tbat is
good in business to 3
make money. 226 or
more pages of indispen-
sible information for
business men. Through
SYSTEM you can learn }
all that anyone can
possibly tell you about
sy stem and business
methods. It will give
you each month dozens
of clever advertising,
selling and manutactur-
ing plans that have
built some of the great-
est retail, wholesale and
manufacturing concerns in America,
The price of SYSTEM is two dollars
ayear. Itis worth a great deal more
than that to any alert man with his
eyes on the main chance.

W. P. Cu ask & Co.: “We would
not have SYSTEM discountinued
now though the price were raised to
$10 a year.”

. P. Jonnson : “Secured one idea
from SYSTEM that solved the hard-
est problem in my department.’?

Send $2.00 to-day for a full year’s

subscription to SYS EM. At once ' Successful through Systen
we will send you free a full cloth , (Bioer e‘fh"”“)

bound set of the Business Man's En-

cyclopedia—in two volumes—all transportation charges prepaid.
‘Write your name on the margin of this advertisement—tear out
—mail to us to-day with a two-dollar bill. Better still, include
$1.00 extra ($3.00.in all), and we will bind the books for you
in the finest flexible Moroceco and gold the edges.

THE SYSTEM COMPANY
New York Desk 30, CHICAGO London

Regular Departments
Building a Sales Force
Orgamzmg an Advertising

Department

Organizing a Factory
Business Correspondence
Credits and Collections
Talks to Salesmen
Systems in Banking
System in Shipping
Systems for the Retailer

1 Estate and Insurance
System in the Professions
Short-Cu ts that Save
The Business Review

Carpet fastener, stair, L. A. Louden...... 828,673
Case. See Packing case,
Casket lowering device, B. F. Shuart..... 828,342
Castings, apparatus for introducing pow-

dered elements into, F. G. Wright.... 828,590
Cellulose vessels, apparatus for making, W.

Glader 828,472

Cement and concrete binder, Inman

Robinson ......c..iiiiiian. ceseeesee. 828,550
Cement cistern mold, G G. Myers ..... ... 828,418
Chair and step ladder, combined,

W. H. Whithy .....cocvveeeniaa... 828,696
Charging apparatus, T. F. & J. G. Wither-

T . 828,796
Checkrein loop, O. B. Read ..... .. 828,776
Cheese cutter, W. F. Stimpson. .. 828,437
Cheese press, E. L. McKinnon ....... .. 828,421
Chocolate dipping machine, T. Shaffer . 828,520
Chocolate dipping tray, W. H. Weeks.... 828,694
Chuck, L. A ellington ............ 828,695
Churn, E. C, Bail ..ceiviivierennrnnnnnns 828,366
Cigarette making apparatus, G. Tickner,

R 828,786
Cigarettes, apparatus for flattening or

shapening the sides of, Aptekman &

Van Lennep ..eo.eeeieeeeesnnnenenennns 828,799
Circuit controlling device, automatic,

F. Spamer
Clarinet attachment, W. P. Hauerbach

Clasp, S. LeVYy ..etiiiieinerinennennnnnnns
Cleaning, dry, J. i)oux ..

Clip, E. Gardner .......c.ceeeveeeees .

Cloth cutter, electric, J. B. Replogle.... 828 681

Clothing hanger and clamp, combined, F
hompson
Cluteh, friction, G, E. Turner ..
Clutch, magnetic, L. T. Gibbs ..
Coaling station, W. J. Selleck
Cock ors vllillve, automatically closing, Blein
alle
Coffee making apparatus, F. B. Maynard..
Collapsible mold, C. W. Overturf
Composing machine, Bancroft & Indahl ....
Compound of the anthraquinone series and

making same, R. H. Scholl..... «e... 828,778
Compressed _air motor, I. W. Ammon...... 828,295
Concrete block making machine, H.

Palmer ...c.eeieieiiiiiiiiiiiininnn | 828,767

Concrete cross tie, reinforced, W. A. Bryant 828 837

Concrete . roof structures, mold for, J. J.

Daniel ...iiiiiiiiiiiiiiititiiieienan 828,719
Constructional sections, making G Atter-

DULY  cveveeoeeereeeeocroscsosocnsnsans 828,833
Controller, A. Cushman 828,388
Conveyer, C. K. Baldwin 828,296
Conveyer, L. Moss ...... 828,331
Conveyer drive, Robins & Hersh e 828 341
Conveyer, metal bar, V. E. Edwards, r

ISSUE  iiiiiiiii it i i i 12,520
Cooking apparatus, W. E. Baxter 828,801

Core making machine agitator, J. 8 N ho

-1 ¢ 828,567
Corner fastening, C. E. Springer 828,523
Corner fastening, L. B. Prahar 828,679
Cotton chopper, J. B. Clark ... 828,639
Cotton gin, W. H. Kent ........... 828,668
Cotton gin breast hinge, 828,438
Couches, davenports, etc., bandle for box,

W. P. Seng ..c..oveninnnnnn 828,519
€rate, display, W. H. Thomas 828,441
Crate, folding, C. Smithk 828,686
Cream cooler, C. C. Hills 828,314
Cultivator, A. Lindgren 828,615
Cultivator, J. W. Klopp .....c... 828,750
Cultivator attachment, J. A. Staples 828,783
Current motor, G. A. Larson ............ 828 412
Curtain hanger and support, G. W.

Powell ..iniiiniiieiietncnoseosocnanas 828,503
Curtain rod, E. W. Vaughan . 828,586
Dam, G. E. Ladshaw ........ccc0iianns 828,752
Dandruff, etc., apparatus for removing, M.

Strunsky ... c.iiiiiieiiiitiiiiiiii e 828,439
Desk, office, A. Rollmann..........ceeuuun.. 828,507
Diseases. by light, cabinet for treating, B.

F. Fuller......coocot tiiiiiinnnnnnnns 828,733
Dispensing device, W. C. Jones ....... 828,407
Ditching machine, C. H. Daughters 828,537
Ditching machine, C. J. Van Buren... 828,831
Dividers, E. Keane ..........cecevveeenns 828,608
Door construction, sliding, J. R. Hussey... 828,658
Door holder, Becker .......cciieiennnn 828,802
Doubletree, three horse, C. W. Spangler .. 828,433
Drawing apparatus, S. H. Donaldson ...... 828,721
Drill. See Rock drill.

Drive wheels, traction attachment for, W.

A. Klingberg ......cceciceceennennnens 828,748
Drying rack, G. R. Carr ........cccuuvuenn. 828,596
Dust, method of and agent for laying, C.

B. Dolbear .......e.c.cieiieencencinnns 828,643
- Bgg separator, C. D. Herrick ............. 828,312
Electric motor and brake, H A. Bal-

COME  tevieinrevonenentonassnonsnsnnnns 828,528
Electric switch, G. W. Hart .............. 828,739
Electrical distribution system, A. S. Hub-

€71 828,315
Electrical switch, H. A. Beynon ......... 828,373
Electrically operated indicator, M. C.

Regan ............... feereceeianectanns 828,670

Blectricity meter, A. Baumann ..
Electrode, arc light, F. J. Gerard
Electroplatmg apparatus, F. R. Cunning-

1T 1 S PN
Elevator bell signal, J. King
Elevator gate, Lovette ......
Elevator guard, W. P. Conolly

. 828,371
828,544

828,814

Elevator safety device, E. Dunkerley, Jr.. 828,30
Elevator safety device, J. H. ANeY ..o on. 28,753
Ellipsograph, J. W. Becker................ 828,372
Embroidering machine, V. Kobler-Stauder.. 828612
Engines, cylinder cooling device for gaso-

lene, Stoltenberg ..........c000. 828,867
Envelop and the like closure, T. J. Gorman 828,847
Bvaporating apparatus, F. D. Smith ......
Wvaporating apparatus, J. A. Warren.
Qvaporator, F. Scherr ...........c.ecceees 28, 6
Wxcavating and loading apparatus, G. Snook 828,431
Wyeglasses, pince nez, H. Brinkhaus ...... 28,812
Fan, centrifugal, W. E. Allington
Faucet,. Wares & Holman .......
Feed bag, F. J. Luebbert ........
Weed water heater, H. W. Legel.
“eedmg device, R. J. Rodd ...........cu0.

“ence making machine, wire, T. Patterson..
"ence post, cement, F. W. & E. G. Shella-

DArger ......cciieeriiaciiatctstoccnnns
“encing .tie, wire, J. W Slater
fertilizer. dlstributer, J. P. Johnson...
Fiber cleaning machine, F. S. Macy...
Filter apparatus, K. Kiefer .......
Filter, cistern, W. H. Duncan ......

F‘iltermg apparatus, G. W. Durbrow....... 828 467

ceive great benefit from its perusal and
study.

Fifteenth Edition Revised, Enlarged and Reset

Gias, Gasoline and
0il Engines

Including Gas Producer Plants
By GArRDNER D. Hiscox, M. E.
Price $2.50

The only complete American book on
the subject for Gas Engine Owners, Gas
Engineers, and intending purchasers of
gas engines, treating fully on the con-
struction, installation, operation and
maintenance of gas, gasoline, kerosene,
and crude petroleum engines.

The new rewritten, enlarged and re-
vised 15th edition of this work has been
prepared to meet the increasing demand
for a thorough treatise on the subject.
Its 430 pages give general information
for everyone interested in this popular
motive power, and its adaptation to the
increasing demand for a cheap and easily
managed motor requiring no licensed
engineer. It is fully illustrated by 351
Engravings and Diagrams.

MODERN MACHINE SHOP
(ONSTRUCTION

Equipment and Management
By Oscar E. PERRIGO, M.E.
Nearly 400 Large Quarto Pages, Illustrated
by over 200 Engravings Specially
Made by the Author

Price $5.00 '
A work designed for the practical and
every-day use of the Architect who de-

signs, the Manufacturers who build, the
Engineers who plan and equip, the

- Superintendents who organize and direct,

and for the information of every Stock-
holder, Director, Officer, Accountant,
Clerk, Superintendent, Foreman, and
Workman of the Modern Machine Shop
and Manufacturing Plant of Industrial
America.

SEND FOR DESCRIPTIVE CIRCULAR

Hectric Wiring,
Diagrams and
Switchboards

By NEwroN HARRISON, E. E.

Instructor of Electrical Engineering in the Newark
Technical School

PRICE $1.50

A thoroughly practical treatise cover-
ing the subject of Electric Wiring in all
its branches, including explanations and
diagrams which are thoroughly explicit
and greatly simplify the subject. Prac-
tical every-day problems in wiring are
presented and the method of obtaining
intelligent results clearly shown. Only
arithmetic is used.

MUNN & CO., Publishers,

361 BROADWAY, NEW YORK.

Hame tie fastener for harness and holdback

straps, L. C, Kimberly ...¢cece0ce... 828,321
Harness rlngs, wear loop for, Perkins &

YCe aieai.an 828,774
Hasp, J P Reily ........ 828, 8-
Hay loader, E. A. Johnst 828,652
Hay rake, H. F. Rodemeyer 828,571

Hay rake, horse, L. E. Waterman . 828,692

Heater. See Feed water heater,

Heater, O. N. Anderson ..... . 828,702
Heel, shoe, A. T. Schroeder ......eeeee.. 828,779
Hide unharrmg and working mac ne, A E.

& F. Whitney . . 828,588
Hinge, P. C. Greenawalt . 828,649
Hinge, A. L. MOreaux ......eccee. . 828,762
Hinge and check, door, C. E. Treadwell . 828,351
Hoe, rotary, M. bcbllhng . 828,575
Hoist, A. J. Burbank ... 828,380
Horbeshoe, C. 0. Millard . 828,495
Horseshoe calk, removable, Plerson & Dun—

T R 828,422
Hose reel, G. M. Melven ........ 828,562
Hose supporter clasp, E. Cleary 828,840
Household mill, J. H. Johnson, 828,662
Hydrocarbon burner, E. A Bird............ 828,804
Ice in the field, means for harvestlng, K.

B, Losee ..ivviiiiiiiiiiiiiiiiiiiann 828,821
Illusion apparatus, marine, F. M. White.. 828,791
Incandescent light fabric, body of woven,

F. A, Macziossek .......cccevveennnn. 828,492
Incandescent light holder, adjustable, A. B.

Buckland .......0ii0en.. P ceveen 828,709
Incubator, F. Linstrom ..........cceceee.. 828,490
Index cutting and printing machine, W. A.

Philpott, Jr. ...ceviiiiiieeionennnnnnes 828,568
Ink fountain, J. Mercer ......eeeeeeeecass 828,760
Internal combustion engine for hqmd com-

bustibles, G. Trinkler ...ecceeecececss 828,352
Iron manufacture, O. Thiel ......evveueenns 28,583
Jeweler’s bench attachment, J 0 Kellum. 828,745
Joist hangers, making, J. Lanz ...... .e 28,488
Key, Ibott & Yearwood ....ceeeceveconaes 828,480
Kitchen and adjuncts thereto, W. C.

JAMEeS ci.iiiiiiiiiiiie it iietaanaan 828,481
Kneading machine, dough, H. Kircher .... 8,609
Lacing, F. W. Whitcher ...........c 0ol 828,525
Lacing hooks, etc., device for feedlng, w.

F. Fraser ....c..cceiieecieeicencnacanees 828,396
Lasting apparatus, boot and: shoe, A. F.

Bott «.cvviiiiiieiiiiiiiiiees esessess .. 828,300
Latch, A. Shepard ........... . 828,780
Lawn rake, E. R, Frederick ... oo 828,646
Lifting jack, F, M. Patterson ...eeeeeeees 828,171
Linotype machine, P. T. Dodge .eeceee... 828,641
Linotype machine, D. S. Kennedy.......... 828,663
Linotype machine, M. W. Morehouse ...... 28,763
Linotype machine attachment G. Kretz-

SChImMAr  .i.ieienreeedecececoncesnnonans 828,323
Liquid dispensing apparatus, W. Helmer .. 828,477
Liquid distribution, L. Rudemann ........ 828,574
Lock for trunks, dress suit cases, etc., L.

RanSOm ...ovveevvoenccnnnnnonans vee.. 828,423
Locomotive controller, automatic, J. E.

Stiegelmeyer ........cciiiiiiieenann 828,344
Loom shuttle and mechanism operated there

by, Williamson & Collinson ......... 828,360
Loom thin place detector, Clayton & Bent-

JEY ettt i . 828,534
Loom thin place detector, W. F. Clayton 828,635
Lubricating pad frame, G. Maa

828,617, 828,857, 828,858
Machinery safety device, D. A. Brennan.. 828,454
Marking device, A. J. & N. Hodge........ 828,478
Measuring the heights of persons, coin con-

trolled apparatus for, W. B. Bartram.. 828,593
Metal ribbon bending and coiling machine,

F. G. Frankenberg 828,732
Milk cooler, B. F. Craig . 828,716
Milking machine, F. A, La 828,613
Milling and burnishing tool, hollow, I. W.

SPrink  tieuiiieiiiieniereesreneanannnns 828,632
Mirror for brushes, etc., H. Emerson .oe. 828,393
Motive power trom the movements of tides,

waves, etec., apparatus for generating, :

J. Hutching$S .......cecciveiinnnns veeees 828,659

Motor. - See Compressed air motor,
Motor controller, S. D. ACK ceeeee ceees. 828,637
Motor cylinder, jacketed, T. Huber ........ 828,656
Mower and harvester, H. L. Hopkins .... 828,404
Mowing machine huncher attachment, N. G.

Hanna .... ceeseieeeaeea.. 828,738
Nest, hen’s, C. 'B. Knudson - .. 828,75}
Nlppers, G. B. Lunbeck ...... . 828,755
Nut grinding device, J. Miller, Jr . .. 828,663
Nut lock, H. McLaughlin........ ... 828,332
Nut lock Konkle & Anderson ............ 828,487
0il cloth or linoleum substitute, W. Mel-

Ville ceeeninennnnnrearenanneannn .... 828,623
0Oil feeding and vaporizing apparatus, G.

B. L0OCKWOOd ...iiiverrienennanannnnss 828,850
Ores, treating vanadium, Haynes & Engle 828,850
Organ, reed, J. R. England...... [P 828,726
Package tie, I. M. Sanders ... ... 828,612
Packing case, A. R. Speer ......... . 828,579
Packing, metallic, Kilborn & Maker ... 828,654
Paper cutting machine, E. Z. Tay lor ..... 828,688
Paper feeding and stencil duphcatlng ap-

paratus, A. B. Dick .....cceiiiiienann 828,465
Paper, making photographic, Hoffsummer 828,652
Paper winding machine, F. E. Holbrook... 828,653
Pastry and confectlonery moldmg machme,

C. M. CaD0Z ...evivenonnnnonnsesinnss 828,711

Paving, means
Gammie
Peanut stemming machine,

828,734
828,736

Pebble mill, M. F. Abbe . 828,591
i Pencil, penholder, and lik A

Handly ......................... . 828,737
Perforating machine, J. S. Bancroft . 828,449
Perforating machine, F. Hart ............. 828,546
Perforator line measuring mechanism, J.

French ......cieviiininieennns t L 828,470
Phonograph repeatin, attachmen .

Cr: g bl? . p ..... g ............ . 828,598

Pianissimo action, H. O. " Clark
Pick holder and carrier, J. G. Bird

Pick, miner’s, J. Beetoll .....
Picker check, F. O’Donnell .
Pijer, bridge, C. E. Fowler ................
Pinion actuating device, E. P. Lehmann.
Pipe, A, C. F. Schroder ..eeccceeeeeees .
Pipe bending machine, G. H. Reynolds..... 828, 1338
Pipe collar, C. Riegger ...ecceececevecen. 828,424
Pipe mold forming apparatus, J K. Dim-

mick ...eiiiiiiieiiiiiiiiiiieann N 828,601
Pipe threading machine, B. Borden ....... 828,808
Piston cross pins, device for securing, H.

Hart .......cce00en 828,402
Pitman, A. M. Akin .. 828,700
Plaiter, D. S. Kolbeck .. 828,486
Planing machine, A. BOCKEE +evvesveeesses 828,298
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Inexpensive
Classified Advertisements

Advertiging in this column is 50 cents a line. No less
than four nor more_ than ten lines accepted. Count
seven words to the line. All orders must be accom-
paniedthy a remittance. Further information sent on
request.

SALE AND EXCHANGE.

FOR SALE.—Patents and all right on slot machine
Exerciser and other new slot machine patents. HKor
fuither particulars address R. H. Hartley, 405 Fourth
Avenue, Pittsburg, Pa.

FOR SALE.—The George A. Seaman pipe and hose
coupling patent and all for sale. For further par-
ticlulars address George A. Seaman, Independence,
Colo.

FOR SATLE.—Going Machine Shop. Reasongiven for
selling. Will bear strict investigation. Situated in
Northern Ohio. Natural gas. A bargainif sold at once.
Address Machinist, Box No. 525, Tiffin, O.

FOR SALE.—My patent No. 823,986 cream remover, or
would take partner for developing same. This is a
money-maker. Kor further particulars, E. S, Bartram,
Selma, Ala.

AUTOMOBILE FOR SALE AT A BARGAIN.—A
Knox double opposed cylinder touring car, 1906 Model F,
roomy and comfortable. powerful hill climber, never
cat of order, has elegant tow, glass tront, and full equip-
ment, and used only a short whaile. The reputation of
the Knox cars is too well known to need more descrip-
tion ; the magnificent score of their car in the Glidden
Tour speaks for itself. Address Automobile Bargain,
Box 113, New York.

POULTRY PAPER, 44 pages, illustrated, 25c. per
year, 4 months, 10c; sample free; 64-page practical
poultry book free to yearly subscribers; book alone,
10c.; catn.)(igue poultry books free. Poultry Advocate,
Syracuse, N. Y.

IF YOU WANT to buy a machine, engine, boiler,
power equipment, electrical, steam, pneumatic or other
machinery—anything in the machine line—Tell Us and
we will see that you get full descriptions, prices, cata-
logs, etc., from all the first-class manufacturers. We
charge nothing for the service. Address Modern Ma-
chinery Daily News, Security Building, Suite 10, Chicago.

MANLOVE AUTOMATIC DRIVEWAY GATE—
Always in order: ogaaomted by any wneel. Safe, hand-
some, valuable. 0,000 work ing. (Canadian rights for
sale.) Manlove Gate Co., 272 Huron Street, Chicago, 11l

BUSINESS OPPORTUNITIES.

A CEMENT Machinery Manufacturer looking for
first-class practical cement mixer, desires to hear from
inventors having something aloneg this line that has
been developed and tested. Address Buyer, Box 773, N.Y.

MOTION PICTURE MACHINES, Film Views, Magic
Tanterns, Slides and similar Wonders For Sale. Cata-
logue Free. We also BuE‘lMagic Magchines, Films, Slides,
etc. T. S.Harbach, 809 Filbert St., Philadelphia, Pa.

CAPITAL WANTED.—Have been building two cycle
marine engines for five years. Have built and engined
some of the fastest launches in the country, among
them one which has a record of over 213§ miles per hour.
Our engines have more power, speed and durability than
99 per cent. of the engines now on the market. We can
manufacture these engines at a large profit if made in
favorable lots. Present owners will take the whole
value of the plant in stock if company is incorporated.
Capitalists address X. Y. & Z., Box 73, New York.

CAPITAL 'TO INVEST for practical patents of in-
terest to women. Dress, fashion, utility, etc. Only

atents filed within six monthg of interest. Address
eVilliam F. Homan, 454 Broome Street, New York.

BARGAINS TQO CLOSE AN ESTATE.—All practi-
callynew. One Barnes No.%bench leg screw-cuttin,
lathe, cost spot cash $5L.75. Price with the tools an
dogs, $38. One Barnes friction dnll with chuck, cost
cash $40.30. Price $32. One Eddy three-horse 500-volt
electric motor, $40. One Gray silver-plating outfit, never
used, cost $18. Price $12.° One iron-frame floor-leg
hand-teed lathe, very cheap, $8. These are all bargains.
g. HY Jones, 414 Elwanger & Barry Building, Rochester,

BARGAIN for ope desiring a small and well-estab-
hsheh manufacturing business, fully protected by
atents, clearing $10. annually. Investigation so-
ﬁcited. Inquire Manufacturer, Box 73, New York.

W ANTED.—Buyers for our one and two-seated busi-

ness and pleasuré Concord spring wagons. Send for
age carriage and harness catalog, free. BoX 525,

Kalamazoo Carriage & Harness Co., Kalamazoo, Mich.

AGENTS WANTED.—Rubber Grip Burner fits any
kerosene lamp, prevents breaking of chimneys, smok-
ing or flickering. Send 25¢. for sample. Rubber Grip
Burner Co., 7 Park Place, New York.

HELP WANTED.

HUNDREDS OF BUSLNESS and technical positions
open, $1,000 to $5.000. Opportunities describes a few of
them. Write to-day for free sample copy and state ex-
perience. Hapgoods, 305 Broadway, New York.

PARTNERS WANTED.

WANTED, A PARTNER.—I have a complete plan of
a new propelling mechanism: a necessity for all kinds
of vessels. 1t prevents collision, needs less fuel, and
controls the direction of the vessel quicker without
rudder. Wanted, a capitalist to develop the invention.
G. Unzner, 159 Lincoln Avenue, Bronx.

POSITION WANTED.

A GOOD MAN OUT OF WORK. -Anvone wanting a
works superintenden- is invited to answer this pro-
vided they Spaly $4,000 or over fora mechanical executive.
George F. Stillman, 117 Summit Ave., Syracuse, N. Y.

SITUATIONS AND PROFESSIONAL
OPENINGS.

EXPORT ADVERTISING SOLICITOR WANTED.
—An advertising solicitor having had long experience
on export business can have a valuabie position with a
well-known exgort medium on proving his ability. Ad-
dress Export, Box 773, New York.

HOTELS AND RESORTS.

JAMESTOWN, OPPOSITE NEWPORT. Thorn-
dyke Hotel and 8 new cottages, furnished. Charm-
ing location on shores of Narragansett Bay; 15 min-
utes to Newport by ferry. P. Horgan, New-
port, R. I.

PATENTS FOR SALE.

U.8. PATENT.—For Sale, U.S. Patent on Steel Ro-
tary Dump Wagon. The only water-tight dump wagon
in the market. Address Wagon, 30'% Savings Bank
Building, Auburn, N. Y.

PATENT RIGHT FOR SALKE.—An air-bed curtain®
protection. Greit invention for breathing the pure
a}rrewbm&e] in the ioom orwix}&)eg;‘ f'l‘he best cure for geak
affected lungs. Kranz Wild, Professor of tur re
1502 Market Street, La Crosse, Wis. Na et

W

. .
SENSITIVE LABORATORY BALANCE
By N. Monroe Hopkins. This “built-up” laboratory
balance will weigh up to one pound and will turn with a
quarter of a postage stamp. The balance can be made
by any amateur skilled in the use of tools, aud it will
work as well as a $125 balance. The article is accom-
panied by detailed working drawings showing various
stages of the work. This articleis contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1184, Price 10
cents For sale by MUNN & Co0. 361 Broadway, New

Scientitic American

Plate holder loader, C. P. Klenck.......... 828,669
Plow attachment, J. Spoden .............. 828,782
Plow attachment, shovel, R. L. Burnett... 828,638

Postal system, electric telpher, R. T. Pis-

cicelli ............... 565000008 seees... 828,678
Pot and tank furnace, combined, J. A.

Chambers ........... 0000000000300 60000 828,839
Powder distributer, M. P. Cannon.......... 828,383
Power converting apparatus, G. H. Morgan. 828,497
Power in varying directions, mechanism for

transmitting, A. H. Edwards .......... 828,815
Press, I. J. Lockwood ......... 09000000000 828,325
Printing machine inking trough, G. Kathe. 828,667
Pruning implement, J. MeNair ............ 28,764
Puff box, E Bagby ........ 828,365
Pulley frame, L. Zamboni ...... 828,698
Pulley frame, Zamboni & Bowen....... .... 828,699
Pulp from waste water; reclaiming, H.

1549 {539 600060000 0600000 60 0880030000000 828,500
Pulp molding machine, M. O. Kasson.. 828,408
Pulverizer, Scoullar & Hill............. 828,517
Pump, oil, C. W. Manzel ........... . 828,326
Pumping apparatus, D. C. MclIntire ....... 828,624

Pumping apparatus, oil well, M. W. Quick.. 828:680
Pumping power, oil well, G. H. Luther .... 828,560
Punchix}g machine, hand operated, R. Hin-

(i) 50 6606600000000000000a0000030000 828,650
Quartz mill, Byers & Myer ........cceueeees 828,456
Rail fastening for metallic ties, G. W.

hiteman ........00000iae. 828,793, 828,795
Rail joint, D. A. Bruton .....ceeeeeeeeneens 828,378
Rail joint, S. W. Shaw . 828,428
Rail joint, W. George ..... . 828,735
Rail tie, M. McCawley .......... . 828,499
Railway appliance, W. R. Hoyle .......... 828,549
Railway brake, emergency, Counselman &

(03 Y4 {8 I 5560 5008 00088 00000000000 00000 828,536
Railway crossing signal, electric, E. W.

I S 5680 00800060000000 0000000000000 828,788
Railway, electric, C. J. Kintner ........... 828,322
Railway gate, automatic train operated, C.

E. Fanning ......cciiieiienenennancans 828,308

Railway rail, A. M. Clark .
Railway rail, E. Elmore
Railway signaling apparatus,

G LG I S S R AR R 000 a0 06 a0a060a00860 80
Railway tie, M. Bartley
Railway tie, Appenzeller & House ..
Railway tie, C. S. Howell
Railway tie and rail, G. H. Grove 828,
Railway track adjuster, Wieberg & Hausner 828,359
Railway track construction, H. F. Beal.... 828,453

Railway track construction, street and

other, R. D. Culver .......coceveeenes 828,718
Railway trains, system for transferring pas-

sengers and freight to and from moving,

W. H. RiCe .ccviiereeececonnncorsonss 828,340
Railways, sectional third ra system of

electric, C. J. Kintner ................ 828,747
Railways, tramways, etec., automatic elec-

tromagnetic sanding gear for, Crosbie

& Ward .. 828,717
Rake. See Hay rake.
Razor, W. W. Jamison ..... . 828,406
Reaper and mower cutter

H. Pope ...c.vvviiennnnns 828,502
Receptacle, J. H. Greenstreet 828,400

Receptacle closing machine, C. H. Burckett 828,381
Receptacle closure, Foot & Pauli ... 828,730
Refrigerating apparatus, W. Brothers 828,530
Rein support, E. T. Wade 828,444
Rock drill, J. E. Sales .....
Rope holder, K. W. Nilsson
Rotary engine, Mollier & Mari
Rotary engine, M. Blackmer
Rotary engine, H. I. Call

Rotary kiln, P. O. Krottnaurer... 828,555
Sad iron, R. F. Hostin .................. 8,851
Sampler for sampling sands in cyanid tanks

and other material, O. P. Ankeny...... 828,527
Sash and shutter lock, combined, W. B.

YN LT S 060000008000530000006000530000 828,349
Sash and tightener, window, F. Schaetzke. 828,513
Saw oiling device, L. F. Stewart.......... 828,436
Scale, J. H. Bodfish ............. 828,806
Screen, C. W. Roland ....... 828,627
Seal, car door, L. S. Flatau .... 828,729
Seed distributer, D. V. C. Rapp.. 828,504
Sewage clearing vat, ‘B. Schmidt ......... 828,515
Sewing machine box plaiting attachment,

J. F. Wilkingon .......cioveivunnnnnn 828,589
Sewing machine, button, C. A. Dahl ...... 828,844
Sewing machine needle motion, C. M. Aber-

(111D 85668 06600000000000000000000000 828,294
Shade and curtain fixture, adjustable, L.

AVIASON . vvvvitiiiiniiiiiiiiaanas 828,599
Shaper guard, Bohling & Albrecht.......... 828,706
Sharpener, shears and scissors,

E. C. Ives 828,853
828,854

H. Clauss,

28,302, 828,303
Ship fueling machinery, Hulett & Theiss. 828,317
Ship loading apparatus, G. H. Hulett .... 828,316
Shirt waist holder and skirt supporter, J.

P. Sherman .eeeceeeieeecenerconecnnns 828,577
Shredding machine elevator, J. D. & C. D.

) (4 9 568 566 00006000 80000000000000 828,607
Shutter fastener, H. Ebert .... .. 828,392
Shutter worker, J. L. Simmons ....... .. 828,829
Signal circuit, electrical, E. W. Vogel..... 828,691
Signal systems, automatic train stop for

block, F. B. COrey ...ececeeevnrennans 828,386

.............................. . 828,446
Signaling device, electric, H. M. Bascom... 828,368
Signature gathering machine, C. A. Juengst 828,665
Skate for narrow tracks, roller, A. Kazubek 8284

Shaving mug, R. J. Kidney
Shears tension attachment,

Sled, G. J. Des Jardins .....cceeeeeenennn 828,539
Snap hook, A. P. Maize .........ce00unes 828,823
Snow and ice removing apparatus, J. F.

E. ROSE .iiiiriiiinteneennntennnaensnn 828,572
Sound records, producing flat molded, W.

............................ 828,604

Square, R. A. Breul
Square, J. P. Ryden ......ceecveeenn ..
Square and bevel, N. Berard, Jr......... 828,803

Stacker on grain separators, wind, F. B.

CumpSton  ...iiiiiiieeiierteeieiaiaen 828,304
Stair marking tool, M. Leblanc ...oevvvu... 28,413
Stamp,

rubber printing, L. R. Blackmore. 828,704
Stapling machine, Ray & Craig ......... 828,569

Stationery and other ornamentation, C. S.

(0)F13 3 5 5000000060000000000000040800600 828,533
Steam superheating apparatus, A. Bolton.. 828,807
Stenciling machine, E. F. Kunath ........ 828,556
Stereopticons, picture slide controller for,

A. 5 L3 50a06606005500000000080000 828,790
Stereotypes and other plates, mounting

board for, A. J. Parker ............... 828,768
Stool, pneumatic cushioned, C. Smith.... 828,781
Stove, J. F. Heister .....ccvevieieiennnnns 828,476
Stove grate, cooking, T. J. Hammer. 828,545
Strainer, W. F. Cook ............. 828,715
Suit hanger, A. Lokyitch ...... 828,491
Superheater retort, P. Meyer... 828,493
Suspensory, M. B. Hirsch ... 828,651
Switch frog, W. J. Eicher 828,725
Switch point thrower, H. T. Cline . 828,461

Take up, double recoil, F. Knight......... 828,6:
Talking machine sound box, E. R. Johnson 828,551
Talking machine sound box, J.-C. English.. 828,602
Talking machines, sound box with coupled
diaphragms for disk, L. Gardy........ 828,309

Tank. See Flushing tank,

Tank and pot furnace, combined, J. A.
Chambers ......oieieiiiinnnniveninnnn, 828,838

Telegraph transmitter, H. O. Putt ...... 828,775

Telegraphy, receiver for wireless, W.
Schloemilch  .....iieiiiiiiiiiinnns 828,864

Telephone exchange system, H. O. Rugh.. 828,683
Telephone exchange system, party line, A.
Stigherg ... il 828,866
Telephone exchange systems, register sig-
nal for measured service, F. R. McBerty 828,419
Telephone switchboard, A. M. Haubrich... 828,848
Telephone system, H. G. Webster
Telescope, G, N. Saegmuller..........

Tent stake, A. Rounsburg 828,509
Testing device, C. Wagner .............. 28, 78!
Thermostatic shut off, automatic, O. E.

W B ) B 6000608080 008000000300000a0R a0k 828,862
Threading machine. J. A. Doran .......... 828,466
Thresher leveling device, Rochford & Hot-

................................... 828,506

with, G. W. Whiteman .............. 828,794
Tile, furnace, J. F. Warwick ..... .. 828,355
Timber clamp, cross, W. Louden . . 828,616

York City. or any bookseller or newsdealer.

Tipple, C. R. Conner ........ o 828,462
Tire, F. Mesinger .. 828,416

ON A CUBAN TOBACCO FARM

$300,000,000 a Year
Spent by Americans for Cigars

Every smoker every time he smokes invests an installment on
this immense total amount. Is this $300,000,000 spent with the
proper degree of care for the value received ?

The “‘chance-may-offer’—“hope-I'm-lucky’” manner of buying
cigars has in the past been largely due to the absence of any
reliable standatd of cigar values. ntil recently all but the highest
priced cigars had always been sold without any definite assurance
as to their quality or value and in nearly every case the responsibility
of the retai(]1 dealer for the cigars he sold has been very undependable.

The smoker of medium priced cigars has been at the mercy of
thousands of brand names, plenty of them merely stock labels that
left room for plain robbery. Cigars worth $10 to $15 a 1000 have
sold for bc. each—generally to the manufacturer’s profit. The
dealer has been deceived fully as much as the public.

Five years ago the dealer could offer the public no definite re-
liable assurance of the quality of the cigars he sold—and the smok-
ers of medium-priced cigars could not prevent these impositions.

To-day conditions are changed. In'the past few years cigar
quality has been immeasurably improved—and the new standard of
quality—wreal, Zangible cigar value—is. distinguished by a simple
mark—the “ A" (Triangle A) mark of merit.

The American Cigar Company follows a certain well-defined
policy to support a certain well-defined theory. That theoryis, that
the surest foundation for a permanent business success is square
dealing with both the trade and the public.

This policy has been consistently and conscientiously followed
as a fundamental principle and every effort made toward improving
cigar quality and lowering cigar cost to the public.

The *“Triangle A"’ Insures Honest

Merit Mark

Cigar Values

HOW YOU CAN GET HONEST VALUE
FOR EVERY CENT YOU SPEND

The American Cigar Company claims your patronage entirely
on the merit that is in the cigars which it manufactures. It offers
better cigar values than are obtained from any other manufacturer
on the Continent. ’

The American Cigar Company produces a great many classes
of cigars, of characteristics varied to suit every whim and variety of
public taste. No one brand will suit all smokers, nor is any one man
sure to be suited with any one brand for any considerable time.

What you want is a guarantee that covers a lot of brands of
different characteristics, so that you may make a selection in the
comfortable assurance that whatever “A™ (Triangle A) brand suits
your taste it will be the best value your money can buy, and always
uniform in quality as long as you smoke it.

So the American Cigar Company has established a distinctive
mark of merit—a reliable standard of cigar qualities—this “ A"
(Triangle A) mark of merit. Fundamentally this merit mark stands

for honest cigar value in whatever cigar you buy, wherever you buy
it. The object of the American Cigar Company is to make good
cigars and keep them good. We expect the public to buy “A”
(Triangle A) brands for one reason only—and that is because they
represent the best values and the best quality in the stores.

Among the brands distinguished by the “A” (Triangle A) guarantee of
honest cigar values are the following:

The New Cremo (Victorias), Anna Held, George W. Childs
(Cabinets), Buck, Spanaflora, Tarita, Stickhey’s New Tariff.
Cubanola. The Continental, Chancellor, Caswell Club. The
Unico, Benefactor, Captain Marryat, Roxboro, General Brad-
dock, Orlando. Also the Palma de Cuba 'and Isle of Pines.

Smoke any one in critical comparison with the best cigar you know at the
same price and prove to your own satisfaction that the “ A" (Triangle A) merit
mark does really mean better cigars for you if youlook for it every time you buy.

AMERICAN CIGAR COMPANY, Manufacturer

SCENE IN AN AMERICAN CIGAR CO. 8TEMMERY
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Tire cover, W. A. Allen Cor meia e 828,701
Tire covers, locking band for pneumatic,

J. Cottrell .......ccivivennncnnns eeees 828,841
Tire, motor car, I. Clifford .......ccceees. 828,641
Tire wire fabric tube, wheel, W. W B.

SCHECK s veennnrennnsensnnsseansssnsns . 828,514
Tobacco dippin; machine, G. T. Brown,

et al ppg .......................... . g%g,ggg
Tobacco pipe, A. Paysen .. sy
Tobacco pipe, W. C. Curtis. ... 828,464
Tongs, J. P. Ogg .....vinnnin ... 828,625
Torsion indicator, H. Fottinger............ 828,731
Tow brakes, etc., feeder for, T. Hohaus... 828,403
Towel holder or cabinet, H. C. McDonald 828,566
Trace, S. Shisler ......ccccieveeeecaccenns 828,578
Trace hook, F. Wendler . 828,587
Trap, J. B. BONSEL .ovuvvnerennennennnns 828,695
Trolley. overhead, Schneider & Holland... 828,629
Trolley pole contrnller Lidster & Hoelllg 828,489
Trolley signal circuit closer, H. Thurston.. 828,585
Tug, thill, A. W. Peterson .......cccco.. 828,677
Turbine, A. J. A. G. Marichal....... ... 828,618
Turbine coupling means, E. Brown....... 828,301
Turbine, elastic fluid, J. C. & H. A. Pres-

COtt et i 828,827
Turbine shaft, J. C. & H. A. Prescott.... 828,826
Turbine, steam, H. J. Uhlenkott.......... 828,443
Turpentine, rosin, ete., from wood, obtain-

ing, Hale & Kursteiner ......ceeeee.. 828,474
Twisting machines, ete., separator for, J.

Jamieson .....iieiiiiiiieiiiiiia.s 828.661
Type casting machine, Bancroft & Indahl. 828,450
Typewriting machine, W. F. Helmond...... 828,548
Typewriting machine, A. H. Dahl ........ 828,843
Typographic machine, C, Muehleisen...... 828,664
Umbrella, W. W. Ream .........ccocieunnes 828,777
Umbrella, G. S. & J. M. Bowling 828,810
Umbrella, folding, F. E. Hyatt .. 828,605
Undergarment, L. J. Critcher ............. 828,463
Underskirt, woman’s, A. L. Sykes ...... 828,345
Unloading apparatus, W. J. Selleck....... 828,426
Vaccine shield, C. Heidemann........ 828,311
Valve, . B, Warren ....cciiiicieieens 28,832
Valve, automatic cut-off, Hubner & Mayer.. 828,657\
Valve, check, J. Marchant .............. 8,824 |
Valve, indicating, A. J. Stahl............ 828,434
Valve operating mechanism, G. W. Hayden. 828,547 .
Valve or stopper, C. W. Meinecke ........ 28,758 |
Vaporizer, oil, F. F. Kanne .....? . 828, 666
Vat. See Sewage cleaning vat.
Vehicle, M. J, Dawkins . 828,389
Vehicle, G. Fitzgerald . 828,728

Vehicle canopy support, H.

Vehicle, dump, E. Strehlow ...... 828,581 |
Vehicle, motor, Coffman & Cherry 28,71 ‘
Vehicle spring, J. M. Waugh 828,357
Vehicle top, P. N. Staff .................. 828 580
Veneer mill stay logs, flitch clamp for,

Pruitt & Price ........... . 828,336 |
Vise, hand, F. Van Cauwenberg! 828,787
Voting machine, C. Christensen 828,384 |
Voting machine, W. Glenn .......... 828,816
Voting machine, L. W. Luellen, reissue 12,521 |
Wagon box, . J. Dolan .. 828,642
Wagon dump. J. F. White 828,358‘
Wagon stop block, J. Stuart 828,633 |
Wall set, J. A. Birsfield . 828,835 |
Wardrobe, N. L. Jensen ...... . 828,606
Water heater, G. R. Fickert ............ 828,394
Water hbater and smoke consumer, com-

bined, J. F. Miles ...,.ccceevenncncnas 828,494
Water' tube boiler, H. Del Mar . .. 828,600
Weed extractor, H. Barry .. 828,452
Well rig, S. S. Strotman ........ . 828,830
Well strainer, tube, W. F. Cook 828,714
Well tubings, etc., apparatus for extract-

ing and applying, Bruen & Ackerman. 828,708 !
‘Wheel scraper, Davis & Dellinger........ 828,305
Winding drum attachment, W. F, Murray.. 828,565
Winding machine thread cutter J. M

Leonard ......ccivveieeinnnnnnncennnns 828,671
Window, D. ZatzKe ......ee.cevvensnncnns 828,447
Window roller shield and cnrtam pole sup-

port, G. Campbell ......... 828,457
Wire stretcher, F. A. Woodhams .. 828,362
Wire stretcher, C. W. Hudson 828,819
Wire stretcher, W. J. Lindley- .. 828,820
Wire tightener, I. U. Campbell. .. 828,382
Woven fabric, W. M. Stevenson.......... 828784
Wrapping -machine, pamphlet, .

Scott . 828,630
Wrench, J. F. Sullivan .......ccevevnennes 828,440
‘Wrench and thread retracing tool, combined,

Merckens ...cececeececas ereceees . 828,859
DESIGNS.
Badge, C. 8. Hurd ......ccovvvivninnnnaade.

Badge or pin, B. Jochiin
Bottle openér, J. Hasselbring .
Car or.float body, H. H. Pattee ..
Charm, N. B. Levy

Christmas tree supporting base, H. Olson.. 38,169
Display can, sheet metal, F Rudolphi
Jar, R. WiADEEITOAND .+ v vsreesnnnnnnnnes
Rein holder, E. J. Douglas..
Ring, M. H, Kling .....c..c000 A
Silverware, mount for, A.: Miller........... 38,163
Smoking pipe, D. Z. ‘Mérchant. . .. 38,164
Stove, C. M. Liphart ........... 38,172
Toy bank, A. C. Williams 38,165
Wall paper, H. W. Lloyd .....cecoevueennnn 38,173
TRADE MARKS.
Alloys, metallic, Phosphor-Bronze Smelting
0 5,406
Anvils, P. Wright & SODS s 55,529
Automobile tires and tire threads, C. J.
Bailey .ouiieiiiiiiiiiiiiiiiiiiiieniiaas 55,364
Baking powder, Sprague, Warner & Co...... 55,442
Barrels, kegs, buckets,  and pails, Union
; Cooperage Co. ..veveveennocanarannsnnns
Beer, Aktienbrauerei zum Lowenhrau
Munchen .......c..ciiiiieennns
Beer, Robert Porter & Co...

Biscuits, Huntley & Palmers.
Bluing, bag, C. H. Adams ..
Boilers for steam and water heating sys-
tems, Kewanee Boiler Co.
Boots and shoes and leather in their manu-
facture, leather, Rice & Hutchins,
55,313, 55,314 to 55,319,
Boots and shoes, leather, Héywood Boot &
Shoe €0, «viviiiiiiiiiiiiiiie i
Boots and shoes, leather, Selby Shoe Co..
Boots and shoes, leather, F. Mayer Boot &
Shoe . Co.
Boots and shoes, leather. Geo. F. Dittmann
Boot Shoe Co..55,377, 55,378, 55,423 to
Boots, shoes, and slippers, leather, M D.
Wells Co. vvvvniinnennnnnnenns ,351 to
55,391 to 55,393, 55 429,
Boots, shoes, and shppers, leather and cloth
Hanan & Son ...........
Bottles, glass, Marlam & Co.
Bottles, round glass, Mariani & Co
Brandy, R. Myers ....cecceoeenecesens
Breads, rolls, cakes, and pies, D. S. Goss..
Bronze colors, hrocades and leaf metals,
L. Auerbach &
Butteir, Franklin County Creamery Associa-
tion -....oiiiiieiiiae
Butter, Sterling Butter Co.
Cake and pie tins, Republic Metalware Co.
Candies and bonbons, . Pot:
Candies, bonbons, and chocolate candies, M.
L. Morgenthau
Candy, J. F. Birkmeyer & Sons .
Candy Littlefield & Steere Co.......
Candy, New England Confectionery Co.
Candy Kkisses, Ginter Grocery Co..... ..
Car seats, railway, J. G. Brill Co......... 55,388
Cards playing, New York Tonsolidated Card
............................. 55,508, 55,5609
Cards, playing, United States Playing Car
Co. ......... 55,5616 to 55,5625, 55,552 to 55,554
Cards souvenir post Blanchard Young &
55,367
55,547
55,366

55,360

55,310
55,321

55,347
55,428

55,358
55,484

55,349
55,395

5,436

........................ 55,397
. 55,365

Carriages and wagons, Moline Wagon Co.
Chocolate and cocoa, unsweetened, F. Bishoﬁl‘
Chocolate creams and chocolate coated
candy, Voegele & Dinning Co..........
Chocolates and bonbons, Sparrow Co.

Cigars. Compania General de Tabacos de
Filipinas .........ccciiuiiiiennnn 55,371, 55,447
Cigars, Reymer & Brothers ............... 55,550
Cigars, Compania General de Tabacos de
Filipinas .......cc0eevenes Ceeceeeeeaaees 5,560
Cigars, E. Edmonston teieeeiieetitierataans ,561

SUNBURN, POISON IVY, PRICKLY
HEAT, MOSQUITO BITES, ETC.

quickly relieved by

Hydrozone

This remedy will allay and subdue inflam-
mation in a’ remarkable manner, it is as
harmless as water, To demonstrate its heal-
ing properties, I will send a

25¢c BOTTLE FREE

to anyone sending me this advertisement
and Ioc.: o pay postage. Hydrozone is a
harmless germicide, indorsed and_success-
fully used by leading physicians. Not genu-
ine without my name on label. Sold by lead-
ing druggists. Send for my bookiet on
Treatment of Diseases. This offer good
until September 1st.

Easy to Buy
Easyto Operate
Easy to Keep

*300

for particulars.

Dept. U, 63 Prince Street, New York

M. B. G. futomoiles

No Valves, No Springs
No Gears, No Cams
No Tires to Puncture

Simplest and most durable Automobile ever made.
like a buggy for any country or city road.
20 miles per hour forward and the reverse,

Auto Buggy Mig. Co., 4390 Olive St., St. Louis

Built
Any speed up to
Write at once

FREE
BOOKLET

The Only

THE,

phone Usages.

of Oils, etc.

For Physicians,

In

SCIENTIFIC
WATCH

made in America
NEW YORK STANDARD

“CHRONOGR APH”

For Laboratorial Work, Experi-
mental Work, “Photographic
Purposes, Electric and Tele-

For Refiners and Compounders

Surgeons
Nurses, and for the Exact Tim-
ing of all Athletic Events.

For Sale By All Fewelers
New York Standard Watch Co., 401 Communipaw Ave., Jersey City

and

h“

— )

YOU NEED IT!

AND

By R. E. MATHOT, M.E.

Bound in’ Cloth
Price $2.50, Postpaid

314 Pages

Modern  Gas-Engines
Producer-Gas Plants

152 lllustrntions

and maintain a gas-engine.

_ing fuel for gas-engines.
producer is described and illustrated.

Write for descriptive circular and table of contents.

A Practical Guide for the Gas-Engine Designer and User.
A book that tells how to construct. select, buy, install, operate,

No cumbrous mathematics : just plain words and clear drawings.
The only book that thoroughly discusses producer-gas, the com-
Every important pressure and suction
Practical suggestions are
given to aid in the designing and installing of producer-gas plants.

MUNN &
361 Broadway, New York

COMPANY, Publishers

—J

Cigars, cheroots, and stogies, Vicente Por-

tuondo Cigar Manufacturing Co.
Cigars, Havana, Havana Commercial Co....
Cigars in boxes, G. W. Chase & Son Mer-

cantile Co. ....ciiieriiniiiinnniennnnns
Coal, W. J, Hamilton Coal Co. ..55,471 to
Coal, Original Farmers Coal Co............
Coat(s, vests, and trousers, S. A. Hilpp &
De  tetesesssecronssncsssssssnssnssncanas
Coats, vests, trousers, and overcoats, Str%lige
Cocks, right and left hand stop and waste:
Landers, Frary & Clark..........c0uu..
Cocoa, C. Van Houton & Zoon..........
Composition of matter, Lactoleum-Werke Ges.
mit beschr. Hftg. ..........coevvnennn
Cooking utensils made of tinware, Lisk
Manufacturing Co. .........cceciiiinn..
Copper plates for engravers’ use, H. A
Greene ......ieuviiiivieiorninrennacnnas
Cork or corkwood, Gudewill & Bucknall,
08,
Corks uf all kinds, bottle and prescrlptlon:
Armstrong Cork COr tiiiiiiiiieriaaaa,
Corn starch, A. E. Staley .. . 55,5678,
Corsets, I\ops Bros. .....c.iiiiiiiiiiiiiin.

Cutlery, certain named, J. S. Holler & Co..
Device, certain named, R. M. Clark ....
Dolls, Strawbridge & Clothier....... .
Door springs, Columbian Hdw. Co. .

B. Kleinert Rubber Co...

Dress shields, I.
Dusters, feather, G. KOCh eevueeeennnns
Electric meters, Bristol Co. ..............
Eyeglasses, spectacles, opera and ﬁeld
glasses, and parts thereof, Globe Optical
Fabrlcs, printed and dyed textile, Eddystone
Manufacturing Co. .......cvviiiinnnnn..
Ifasteners, belt, C. S. Eaton ..............
bert)lizers, Virginia—(}arolina Chemical Co
Fertilizers, Georgia Chemical Works......

Fertilizers, Virginia-Carolina Chemical Co.,
55,470, 55,486, 55,487, 55,585,

Filing and gumming gin saws, machine for,

A. A, Wood & Sons Co....ovvvvvvennnnn
Fire hose, unlined linen, C. Nuhring........
Fireproof composxtlons or compounds, Blenio

Fireproofing Co. .vveveeiereeennnnnnnnn.
Fish (smoked, dried, or salted), cured, G.

erking .....iiiiiiiiiiiiiiiiiina..
Fishing lines and gut and gut lines, Henry

Milward & SODS ....viiiiiiiiiiaeinans
Floor filler and surfacer, F. A. Crandall..
Flour, wheat, Farwell & Rhines ..........

Flour, wheat New London Milling Co.
Furniture polish ‘W. L. Conner
Game, Milton Bradley Co. ........
Game, Children’s Amusement Co.
Game, C. W. Wilson Co.
Game apparatus, Home Game Co.
Games, certain .amed, A, H. Imboden
Gimlet bits, auger bltS, and braces, Hibbard,
Spencer, Bartlett & Co.
Gin, Baird-Daniels Co. .
Gin, Freiberg & Kahn ..
Gin, Wm, Bergenthal Co.
A. DBreslaver Co.
Pilkington Bros.
Glass bottles and siphons, C Stolzle’s Sohne
Actiengesellschaft fur Glasfabrikation.
Glass jars, self-sealing, Fisher, Bruce & Co.
Glasses, opera and field, Sussfeld, Logsch &

Co. »275,

Gloves, leather, V. Perrin & C
55,403, 55,405, 55431

Glue, Binney & Smith Co .
Gum, chewing, Curtis & Son Co
Gum, chewing, Grove Co. .
Gum, chewing, Hilo Gum C
Hats, Young Brothers
Hats, straw, Blum & Koch

Hinges, spxémgs, and pulls, door, Columbian

HAw. Co. .iiiittiiiiviinareannnnnns
Hooks, coat and hat, Columbian Hdw. Co
Horse blankets, W. Ayers & Sons.......
Horse hides and colt skins, B. D. E

drath
Ice cream, A. 1. Neble
Ink, printing, J. Sigmund Ullman Co
Iron B. M. Jones Co.

Ismglass of a gelatmous nature, &

French Isinglass Co. 55,563,
Kimonos and dressing sacks, Lion Bros. Co.
Knives, hay, #$traw, and corn, D. Wads-,

worth & Son .......oiiiiiiiiiienina..
Lamps, automobile oil,

Supply Co. tiiiiiiiiiiiiiiiiiiiianeenns
Lamps, electric arc and incandescent, Kort-

ing & Mathiesen .Aktiengesellschaft..
Lard fancy kettle rendered, F. Stokes

J. Jacobs ......iiiiiiiiienn.
patent, W. D. Byron &

Lead Co.
Lead, white,
Leather for shoes,

Sons
Lime, -Harpers Ferry Lime Co......
Lubricating compounds, J. C. Royc
Lubricating graphite, United States Graphite

Co.

Magazme or periodical, D. H. Anderson.....
Mag?zinec or periodical, Cultivator Publish-
n 0. et eiieaeiieeiiieiiiiaaaaes

Magaiazmecor periodical, Home Life Publish-
ng

Magazme D 'i)él"l.o.dl.c'a.] ....................
Journal ‘Publiching Co, ................

Maggzine or periodical, W. F. T Bushnell

Magazines, Golden” "Rule ' Co. -

Malt extract, Minneapolis Brewing Co

55,453
55,473
55,5648
55,5637
55,514

55,570
55,277

55,544
55,333

. 55,562

55,383

55,534

55,455

55,454
55,588

55,555
55,402

55,557
55,272

55,435

55,369
55,376

5, 55,276

55,434
55,531

55 414

55,559
55,446

. 55,341

55,345

55,564
55,546

55,412
55,328
. 55,506

55,682

55,400
55,502

55,325
55,329
55,339
55,440

Marble, artiﬁcial Marbleloid CO.vvvevnvnnnns 5,48
Marble blocks and slabs, Republic Marble .

L0 55,5674
Matches, safely, Aktiebolaget

Tandsticksfabrik ... ..ceieeerencecnanas 55,279
Mattress=s, J. C. Roberts.......... . 55,338
Medicated plasters, G. T. Raymond 55,549
Medicinal and adhesive plasters, J. Ellwood

Lee CO. civeverenresocnernsaasannnanns 55,539
Medicinal and adhesive plasters, Johnson &

JONNSON . iviivininneneencneneronnensoans 55,541

Medicinal and adhesive plasters, J. Ellwood

Medicinal plasters, Johnson & Johnson ..
Metal polish, American Metal Polish Co
Metal polish in soap form, Myers & Gor-

L1 55,398
Motor trucks, J. G. Brill Co. ....covvvuvnnnn 55,566
Music in sheet, folio, and beok form, Mec-

Kinley Music CO. tiiiiiiiii it 55,334
Newspaper of general interest, weekly, W.

. AUle ....iiiiieiiiiiii it 55,430
Office partitions, Mount & Robertson. . 55,359
0Oil, sewing machine,  G. T. Robie .......... 55,407
Olls and greases. illuminating and lubricat-

ing, Sterling Oil Co. ....iveeveireoenns 55,5612
Oils,- hydrocarbon illuminating, Kehew-

Bradley CO. .ovvvuiveernrnenereencncnnnns 55,504
Organs, W. W. Kimball Co..vvverennnenn. 55,340
Overcoats and trousers, W. & B. Strouse.... 55,467
Paint, mixed, Marine Paint Corporation.. 55,507
Palnts and composltions, non-corrosive and

antifouling, Humidine Limited ......... 55,481
Paints and stains, roofing, Pacific Refining

& Roofing Co. ......ovvvnnnns  eerenarane 5,672
Paints, colors, stains, and oils, certain

named, Sherwin-Williams Co. .......... 55,511
Paints, ready mixed, Atlantic Paint Works

of Baltimore City .......cceeveveiinnnn. 55,489
Paints, ready mixed, W. W. Lawrence & Co. 55,627
Paper, all kinds of fine writing, Woronoco

Paper Co. t.ovvieveereneneneeerosncnnnas 55,362
Paper and cardhoard,\ artists’ and drafts-

men’s, L.. F. Higinbotham Co. .......... 55,350
Paper cartons, Reynolds ‘‘Aertite’’ Carton

G0 it ittt it i 55,575
Paper, roofing, sheuathing, and building, Bar-

rett Manufacturing Co. ..........ecvn.. 55,556
Paper, toilet, Scott Paper Co. ...... 55,462, 55,463
Paper, wrapping, Dayton .Paper Novelty Co.. 55,307
Paper, wrapping, Dill & Collins Co. ....... 55,344
Papers, certain named, Dill & Collins Co.... 55,343
Papers, writing, S. E. & M. Vernon........ 55,361
Papers, writing and drawing, R. J. Balston,

55,304, 55,305
Pencils, lead, a. W. Faber .........coceuus 55,422
Pens other than fountain pens, C. Howard

Hunt Pen Co.......ovvvvvnnnnn 55,416 to 55,420

Pens, steel, J. Crawford .e....oeoceeoeecees 55,421
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That the structural @

strength of the p
Cadillacis much greater
than ordinary service
requires is shown in the
fact that this machine
was the only one found
to stand the strain of
‘“Leaping the Gap,”
pictured above. Either

the axles or frame of all
other machines tried
bent under the heavy

impact. With

Runabout
shown (a regular

is making repeated trips without
the slightest damage to his
machine.

While this proves nothing to
the person who wants an auto-
mobile to meet ordinary condi-
tions of road travel,it does show
that the strength of the Cadillac
is never found wanting, no
matter what the test.

This and the many other sterling
qualities of the Cadillac will be cheer-
fully demonstrated by your nearest
dealer, whose address we will send
uponrequest. Let us also send our
Illustrated Booklet N

Model K, 10 h. p. Runahout (shnwu above), $750.
Model M, Light Touring Car $950.
Model H, 80 h. p. Touring Car $2,600.
Al prices f. o.b. Detroit. Lamps not included.
Cadillac Motor Car Co.,
Detroit, Mich.

Member A. L. A. M.

ROTARY PUMPS AND ENGINES,
Thair Origin and Development.—An important series of
papers giving a historical resume of the rotary pump
and engine from 1588 and iliustrated withclear draw-
ings showing the construction of various forms of
pumps and engines. 38 illustrations. Contained in
SUPPLEMENTS 1109, 1110, 1111. Price 10 cents
each. Forsale by Munn & Co. and all newsdealers.

HASBROUCK

SAFE!
SIMPLE!
SILENT!
SAVING

A combination of excellence un-
Pz surpassed in the motor world. Send
for illustrated catalogue, sent free

Hasbrouck Motor Works, Ine., New London,Conn.

FRONT DRIV E

Best Low-Priced Automobile
on market. Will not skid, great
hill climber, easy to ueroi

D. \V. Eaydock Automobile
fg. Co., St. Louis, Mo.

Bicycle "2 Motorcycle

at smal] cost by attachin

the self-starting ERI
‘2 H. P. Power OQutfit.
N This includes all parts by
N\ Which anyone can easily
ﬁ“ make a powerful.durable
) motorcycle. weight 48 1bs.
< % Bolts to frame. Speed 2 to 30
. =SS miles an hour. A hill climber.

Hundreds in use. S nd stamp for outtit catalogue.

MOTORCYCLE EQUIPMENT CO., Hammondsport, N. Y.

Convert
Your

60 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS

COPYRIGHTS &C.
Anyone sending a sketch and description may

qu(ckyly ascertain our opinion free wgether an

invention is probably patentable. Communica-

tions strictly confidential. HANDBOOK on Patents

sent free. Oldest agency “for securing patents.
P tents taken through Munn & Co. receive

i@l notice, without charge, in the

“Scientific American,

A handsomely illustrated weekly. ILargest cir-
culation of any scientific journal. Terms, $3 8
year; four months, $1. Sold byall newsdealers.

MUNN & Co,zsrescwer. New York

Branch Office. 6256 F St.. Washington, D,

Pens, writing, H. S. Brewington ......... 55,415
Percolators, Landers, Frary, and Clark.... 55,331
Periodical, monthly, Farm Life Publishing

(85 90006000000000660000005000000000000 55,587
Photoglaphs F. J. Laracy . 55,332
Pipe joints, Moran Flexible Joint Co 55,396
Planters, guano distributers, grain and fer-

tilizer drills, cotton, T. Gantt...... 55,536
Plasters, adheswe J. Ellwood Lee Co ...... 55,500
Precious and semiprecious stones,

Drosten Jewelry Co.
Pressure recorders, Bristol Company
Razors, George Wostenholm & Son

Razors and pocket knives, A. L.

L I 5 550 600600000000 G0 000000 600009000 5
Roofing, ready felt, National Coal Tar Co.. 55,399
Roofing slates, Old Bangor Slate Co........ 55,510
Rubber heels, Thompson-Ehlers Co.......... 55,409
Saws, circular, band, hand, and crosscut,

Joshua Oldham & Sons .......coccvue.n 55,503
Scales, Kimball Brothers Co. .............. 55,543

| Scales and appurtenances thereof, weighing,

E. and T. Fairbanks and
Scissors and shears, E. Krusius ........
Shellac substitute, E. Calman & Co.
Shirt waists and shirt waist suits,

Einstein, Guggenheim & Co.
Shirts, Cutter & Crossette .. 55,586
Shirts, certain named, Regent Sh Company 55,439
Shoes, leather, Heywood Boot & Shoe Co.. 55,309

ladies’,
55,535

Shoes, leather, F. Loeser & Co0. ............ 55,311
Shoes, leather, canvas, or cloth, Chambers-

burg Shoe Mfg. CO. «..vvivivinininnens 55,476
Silver and plated ware, W. Hutton & Sons. 55,386
Silver tableware, hol;o“ ware, and flat ware,

Alvin Mfg. CO. .ivvivvnninninenneennnns 55,363
Snuff, J. P. Larson .......... .. 55,645
Soap, William Waltke & Co. . 55,474
Soap, Fels & Company ..........ceeveeenen 55,478
Soap containing a fine gri

facturing 0. ....coveecsesssncccscans 55,458
Soap, fluid, R. Hudnut’s Pharmacy 55,673
Soap, laundry, Haas Soap Co... 55,457
Sound records, American Record Co. 55,323
Spices and mustard, B. R. Durkee & Co.... 55,448
Spices and mustard, Sprague, Warner & Co.. 55,465
Splints, J. Ellwood Lee Co. .......... 55,5638
Starch for food purposes, A, B. Stale, . 55,677

Stoves, ranges, attachments, parts, and re-
pairs, Sill Stove WOrkKS ...ecvveieennss 55,408
Syringes, Johnson & Johnson .. 55,542
Syrup, Sprague, Warner & Co .... 55,466
Talking machines and parts thereof, Vic
Talking Machine Co. ......... 3 50410 55,443
Tap receptacles, Dale Company ............ 55,262
Thermometers and telethermometers, Bristol
(M Nl 2 aB06 8000000008000 800008000300800 55,633
Thread, all kinds of cotton, Clark Thread Co. 55,558
Thread, cotton, Jonas Brook & Bros........ 55,568
Tin and terne plates, Follansbee Brothers
........................... 55,450, 55,451
Tires f01 vehicle wheels, rubber, Electric
Rubber Manufacturing Co. .....ocvovunnns 55,346

Tobacco and snuff, smoking and chewing,

Bernard Gebluder ..................... 55,530
Tobacco, chewing, Ryan-Hampton Tobacco
(O T S e S I S S S S 55,461
Tobacco, and chewing, Herman
5 10) 0 7=3 o 55,676
Tracing cloth, L. & C. Hardtmuth .......... 55,384
Trees, buds, and scions thereof, fruit, Oregon
Nursery (0} 55000000 0008000880000000000 55,312
Trusses and supporters, J. Ellwood Lee Co.. 55,540
Typewriter ribbons, DeFi Manufacturing Co. 55,326
Utensils made of enameled metal ware,
household, Reed Manufacturing Co..... 55,336

Valves and parts thereof, Star Brass Manu-

facturing Co. ...ttt 55,580
Varnishes, japans, liquid fillers, and water-

proof finish, Keystone Varnish Co..... 55,505
Varnishes, mixed paints, and enamels, Val-

entine & CO. +v.ovevrirenenrnenrnennnnns 55,526
Violins and parts, bows, strings, and pegs,

Buegeleisen & Jacobson ........cc..000. 55,368
Vitreous material, slabs or plates of

Pressed Prism Plate Glass Co... 55,437, 55,438
Wall ties, Imperial Specialty Mfg. Co...... 55,456
Washboards, Manchester TFurnitnre Co..... 55,5671
Washing machines, power operated, P. T.

Coffield & Son ...... AU < ¥ TEN 55,370
Watches and parts thereof, Dubois Watch

Case 0. irvtiriininrnntantennaraanans 55,374
Watches, watchcases, and watch movements,

D. Gruen & SONS. . .u.uunnnsnsssesnnneess 55,327
Watches, watchcases, and watch movements,

Keystone Watch Case CO. «.vvvvvnnnnns 55,389
Whisky, A. Graf Distilling Co.... 55,256
Whisky, Bluthenthal & Bickart 55,260
Whisky, Corning & Co. ......... 55,261
Whisky, Gottschalk Co. 55,266
Whisky, H. J. Lebovitz .......... 55,269
Whisky, Mueller, Wathen & Kobert 55,271

Whisky, Co.

Severn Liquor
‘Whisky,

A, Berkowitz

Whisky, G. Cohn ...... 55,282
Whisky, H. F. Corbin & Co. . 55,283
‘Whisky, Eminence Distillery Co. . 55,284
Whisky, Erdreich Bros. & Marx. 55,285
Whisky, Friedman, Keiler & Co. , 55,288
‘Whisky, Goodhart Hartman Co. ... 55,289
Whisky, Herman Popper & Bro... 55,291
Whisky, Hulman & Co. ......... 55,292
Whisky, W. W. Johnson & Co. 55,293
Whisky, L. Lazarus ........... 55,294
Whisky, R. M. Rose Co. 55,297
Whisky, Showell & Fryer ...... 55,298
Whisky, Standard Distilling Co. 55,300
Whisky, Stone Hill Wine Co. . 55,301

‘Whisky, Union Distilling Co.
Whisky, H. Rosenheim & Son 5
Whisky, Swope & Mangold 5 55 322
Yeast in solid form, Vienna t

(6l 555006000800000066000500063000000000 55,584

LABELS.

‘‘Beeman’s Massage Cream and Skin Food,’’
for massage cream and skin food, C. E.

BEEIMAN ....evvvereceesnnanneosananoanns 13,042
‘‘Bestoby,”” for toilet paper, Scott Paper

(S} 5000000006000060900000000030000000000 13,047
“Bmadvsay Bits,”” for stogies, J. Fisher .. 13,036
‘“‘Campho-Menth Tooth Paste,”” for tooth

paste, W. F, Blocker .................. 13,040
“‘Fisher’s Tiger- “Claw Brand,”” for stogies,

L ) 8550600 08600000000 000000000000 13,035
‘“Indian Fish Bait Makes All Fish Bite,”

for fish bait, W. C. Andrews .......... 13,048
“Krieger’s Antiseptic Balm,’”’ for medicine,

Krieger Bros. ...o.ieenieiieneiienaienns 13,039
“Krieger’s Kascara Kastor-Oils,”” for medi-

cine, Krieger Bros. ..........cceveuenen 13,038
““Madame Celeste Depilatoire,”” for hair re-

mover, Collms 3015 5000 000000000000000 13,041
““Malt- I‘ase for malt tonic, Wilmanns

Bros. CO. vevitvininieiineroesnonsenacns 13,037
‘“‘North Star Brand Coats,”” for working-

men’s coats, M. J. Collins ............. 13,046
“Sicilia Puro Oliva Oilo,”” for olive oil,

Sicily Pure Olive Oil Co. .............. 13,043
‘““The Lox Hose Supporter,”” for hose sup-

porters, A. Frankenstein & Co... 13,045
““White Rose,”” for bread, H. Woehli . 13,044

PRINTS.

‘“Adler’s Nobby Fall and Winter Clothes

for 1906-1907,”” for men’s apparel, Davul

Adler & Sons Clothing Co. .......... . 1,755
“Doctor’s Special,” for whisky, A. 1,752
“Indian Fish Bait Makes All Fish Bite,”

for fish bait, W. C. Andrews ............ 1,757
“‘Man-a-lin The Ideal Laxative,’”” for laxative

medicine, Manalin (o) B G6066000000096000 ,753
¢Men’s Apparel,”” for men’s apparel, Schloss

Bros. (ofh 5000080008000 089030000900900 1,754

“The Merrow Machine Company,’”” for sewing
machines and products thereof, Merrow
Machine Co. ....vvveriieniinnennennnenns

A printed copy of the specification and drawing
of any patent in the foregoing list, or any pateut
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 nemed in the fore-
going list. For terms and -further - particulars
address Munn & Co., 361 Broadway, New York.

KNIPE
PATENT

a soft metal jacket.

PRESSED STEEL MFG. CO., 545

BALL BEARINGS.

One-quarter inch shaft and up.

The ‘“COMBINATION.”
A Bail Bearings and Cone combined.

The “THRUST ONLY.”
Two Raceways with Balls all conﬂned in
Ten cents in stamps for samples.

Bourse, Philadelphia, Pa, U. S. A.

LET US- BE YOUR FACTORY

*WRITE _FOR ESTIMATE ON ANY ARTICLE

YOU WANT MANUFACTURED
STAMPINGS,
WRIT

MoDELS, EXPER.

; - WORK

E FOR FREE BOOKLET .

THE CLOBE MACHINE & STAMPING CO.
970 Hamiiton 8t., Cleveland, O.

Bargains in U. S. Gov’t Helmets

Suitable for Bands, Societies, Military Organizations,
Parades, Show Purposes, City Departmerts, Political
Clubs, etc. New waite cork helmets made of the best
material, strictly up to the government gtandard. All
sizes. The War Department bought too much and we
bought the over-supply far below the actual cost of
manufacture. Will sell in quantities at less than half
faclory prices. Write immediately.
Cal. Hirsch & Sons, St. Louis.

“ Economo Emery Wheel Dresser

Size

12 in. Made of

an abra-
sive near-
n” Dresser ly as hard
as the Black Diamond.
) Will true or shape any
wheel except the very
hard and carborundum,
The *“Combination ’ is
the roughing tool
placed in the handle
end of *Economo.’’ Send for circular. Dresser sent on 15 days’ trial,

INTERNATIONAL SPECIALTY CO., 860 IIolden Ave., Detroit, Mich.

" They Make Bad Roads Good

No slipping or skidding of wheels on any
kind of conveyance if fitted with
WEED’S TIRE GRIPS
which ensure steady traveling. Can be car-
ried in any car. ccupy but little space.
Easily adjusted. Anyone can apply them.
Protects occupants of car trom flying mud

: etc. Indispensable in wet weather. Send
for free descriptive booklet S.
WEED CHAIN TIRE GRIP CO., 28 Moore St.. N. Y. City

HOW TO MAKE AN ELECTRICAL

Furnace for Amateur's UUse.—The utilization of 110 volt
electric circuits for small furnace work. By N. Monroe
Hopkins. This valuable article is accompanied by de-
tailed workingdrawings on a large scale, and the fur-
nace can be made by any amateur who is versed in the
use of tools. This article is conbamed in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1182. Price 10 cents.
For sale by MUNN & CoO., 41 Bmadway, New York City,
or by any bookseller or newsdealer.

Automatic Water Supply

Most economical, reliable and efficient.
1f you have running water the Vlagala
engines will elevate 35 feet for

each foot-fall obtainable from
spring, brook, or river. de-

livered to any distance.

Write for catalogue.

Niagara Hydraulic Engine Co.
140 Nassau St., N. Y.

RELIABLE MARINE ENGINES

Reliabulity under ail condi-
tions is the characteristic of
the “Lamb* Engines. Sizes
from 1% to 100 H. P. in stock.
Write tor catalogue.

TERRY & CO.
Managers Eastern and Foreign
ranc
92 Chambers St.,
New Yorl

Everything for Boat & Engine

Assistant Structural Steel Work Draftsmen. Pay from
$3.52 10 $5.04 per diem. An examination will be beld at

I the Navy Yard, Brooklyn, N. Y., September 12, 1906, for
the purpose of establlsmng an e)lglb!e register for the
above. TFor application and further mrormamon ad-
dress ' Commandart, Navy Yard, Brooklyn, N. Y

, WANTED.—Structural Steel Work Draftsmen and

“WANTED CHIEF SUB-INSPECTOR (Eiectrical).—
$5.04 per diem. An examination will be held at
the Navy Yard, New York, August 22, 1906, to fill the
above position. For appllcatlon and further ln.formanon
address ** Commandant, Navy Yard, Brooklyn, N. Y.”

Advertisers who have handled mining machinery
specialties with great success and possess exceptional
facilities areopen to consider solea ency for patented
mventlons of real merit to push the sale outside the

. A. Only business of first-class character will be
considered. Replv in first instance, giving fullest par-
Ecuhars to Q(, Q. Z., care J. W. Vickers, 5 Nicholas Iane,

ondon >,

AUTOMOBILE INSURANCE

Every owner of an Auto should irsure his car against
loss or damage, whether in actual riding or in transit.
We tully insure you against such loss or damage, how-
ever sustained. Premiums low kullest reliability.

H. W. BEALS, 76 William street, New York

Stan A Mail Order Business.

Acknowledged by shrewd business men

one of the most pleasant and profitable
business in the World. Stop working for others—big
profits—money comes with orders—our plan for starting
beginners 18 a sure winner and offers you a chance to
get in business for yourself. Full particulars forstamp.

A. FRANKLIN-HOWARD CO., Kansas City, Mo.

B aﬂ Buhring Water Purifying Co. ui aIBl‘
68 Murray St., New York

WE MAKE GOOD

models. Wedo experimental work, anddoitgood. We
manutacture and sell electrical and mechanical appar-
atus at the correct prices. Agents wanted everywhere.
United Electrical Mfg. Co., 53 Vesey Street, New York.

SHOP ROOM TO.- LET

FULLY EQUIPPED MACHINE SHOP
S. NICHOLAS, 30 Greenwich Avenue

Corliss Eng]nes, Brewers
and Bott]ers Machinery. THE VILTER
MFG. CO.. 899 Clinton St., Milwaukee, Wis.

MUDE[S & EXPERIMENTAL WORK.,
Inventions developed. Special Machinery
E. V. BAILLARD, 24 Frankfort Street, New York.
RUBB ER Expert Manufacturers
Fine Jobbing Work

PARKER, STEARNS & CO., 228.229 South Street, New York

—DON’'T DRINK—
Qur Filters Punfy Deodonze,
Decolorize. Booklet Free.

A.

OLD GOLD, SILYER AND PLATINUN BOUGHT
Ship to us and we will remit cash immediately.
ASHER KLEINMAN, 20 8th Ave., N. Y. City, N. Y.

E.M. ADAMS, Avery Texa
Sold Twenty Patents in 1905 and Six since Aprxl 1, 1406.
References from New York to California.

WORKING and PATENT DRAWINGS,
G. M. MAYER. M.E.. 1131 Monadnock Bl.. Chicago, Il

DRYING MACHINES. °*wnnivat o

ARRERS

Rain, snow, ice, wind, frost and sume
nier sun are pmvexless againstit. On
a barn, a factory or a dwelling it will

give pEIfPLt results for years atter
other rootings are worn out. Our free
sample shows its value, Write for it.
WARREN CHEMICAL & MFG. CO.
18 Battery Place, New York

Hannibal. Mo
WERDTLE

CH AMP C
STEEL STAMPS, LETTERS & FIGURES.
BRIDGEPORT. CONN.

Experimental & Model Work

Cir. & advice free. Wm. Gardam & Son. 45-51 Ruse St,N.Y

MASON'S NEW PAT. WHIP HOIST

for Gutrigger hoists. Faster than Klevators, and hoist

rlnstructive Scientific Papers1

ON TIMELY TOPICS

Price 10 Cents each by mail

ARTIFICIAL STONE. By L.P. Ford, A
paper of immense practical value to the
architect and builder. SCIENTIFIC AMERI-
cAN SUPPLEMENT 1500.

HRINKAGE AND WARPING

THEFST MBER. By Harold Busbridge., An
excellent presentation of modern views;
fully illustrated. SCIENTIFIC AMERICAN
SupPLEMENT 1500. e

CONSTRUCTION OF AN INDICAT-
ING OR_ RECORDING TIN PLATE
ANEROID BAROMETER. By N.
Monroe Hopkins, Fully illustrated. SCIEN-
TIFIC AMERICAN SUPPLEMENT 1500.

DIRECT VISION SPECTROSCOPES.

By T. H. Blakesley, M.A. An admirably
written, instructive and copiously illustrated
article. SCIENTIFIC AMERICAN SUPPLE-
MENT No. 1493,

HOME MADE DYNAMOS. SCIENTIFIC
AMERICAN SUPPLEMENTS 161 and 600 con-
tain excellent articles with full drawings.

PLATING DYNAMOS. SCIENTIFIC AME-
RICAN SUPPLEMENTS 720 and 793 de-
scribe their construction so clearly that any
amateur can make them.

DYNAMO AND MOTOR COMBINED.
Fully described andillustrated in SCIENTIFIC
AMERICAN SUPPLEMENTS 844 and 865.
The machines can be run either as dynamos
or motors.

ELECTRICAL MOTORS. Their Con-
struction at Home. SCIENTIFIC AMERICAN
SUPPLEMENTS 759, 761, 767, 641.

Price 10 Cents each, by mail

Order through your newsdealer or from

MUNN @ COMPANY

361 Broaédway New YorkJ

Providence, R. 1., U. 8. A
@
S Grand Bouk Catalogue. Over 700 engravings

direct from teams. Saves handling at less expense.
25c. Parlor T'ricks Catalogue, free.

Mantd. by V()LNEI w. MABON & CO.. Inc.
Magical Apparatus.
MARTINKA & CO., Mfrs., 493 Sixth Ave., New Vork.

Are you interested in Pat/ents, Model or Experimental
work? Our booklet entitled

WHAT WE DO—HOW WE DO IT

will be sent t o you on request.
KNICKERBUOCKER MACHINE WORKS, Ine.,
8-10-12 Jones BStreet, New York.

"NOVELTIES & PATENTED ARTICLES
MANUFACTURED BY CONTRACT. PUNCHING DIES; SPECIAL MACHINERY.
E.KONIGSLOW STAMPING &TOCI WORKS:-CLEVE LAND, 0.
I N ' [“IU H s lar,\zest equipment; lowest pric-
Send sample or
model for Jow estimate and best expert advice

THE EAGLE TOOL CO., Dept. A, Cincinnati, 0.
We teach it thoroughly in as many months as it
formerly took years. Does away with tedious appren=
ticeship. Money ea.rned while studying. Positions se-
cured. Easy ter Send for catalo%
ST, LOU18 \VATC][MABING SCHOOL, 8t. Leuis, Mo.
and earn $5.00 a day.

II-EAR" PluMB'"G A few monthg’ study

| at our school under the supervision of expert plumbers
will enable you to earn this salary. We have a special
department to qecure posmons for students after

We manufacture METAL SPE-
CIALTIES of all kinds. to order;

raduating. Write to-day £ FREE CATALOGUE.
g UIs TKAI)E s(,HO()L. 3972 Olive
Street, St. Louis, Mo.

EMENT BOOKS. e S Stk o

struction, 50c.; Remnforced Concrete Construction, $2.50; Hole
low Concrete Block Building Construction, 50c. ~ Sent postpald.

EMENT AND ENGINEERING NEWS, Chicago, .
PLAT ES—STEEL STAMP

-EMPLOYEE CHECKS,KEY TAGS &BADG
J.ROBBINS MFG. CO 58 KNEELAND ST
SEVD FoR CATALOGUE -***BOSTON, MASS




Scientific American

WE MANUFACTURE MOULDED
AND SPECIAL RUBBER GOODS
OF EVERY DESCRIPTION AND
CAN FURNISH ANY SPECIAL
RUBBER ARTICLE TO YOUR
SATISFACTION.

NEW YORK BELTING

& PACKING CO.LTD.
9193 CHAMBERS STREET,

stands for “The Original and First GASOLINE
ENGINE of the WORLD.” 0

Stationaries, Portables, Hoisters, Pumpers, Sawing
and Boat Outfits, Combined with Dynamos.

Also Manufactured and Natural Gas, Kerosene.

Send for Catalogue and State Power Needs.

CHARTER GAS ENGINE CO0., Box 148, Sterling, 1L

d3ILIVYHD

Best Rallroad
Track and Wagon or Stock Scales made.

Sﬁalﬂs Also 1000 useful articies, including Safes,
Sewing Machines, Bicycles, Tools. ete. Save
Money. Lists Free CHICAGO SCALE Co.. Chicago, IIl.

All varieties at iowest prices.

George White Company

Fine Experimental Machinists

OFFICE AND WORKS:
22 and 24 Morris St., JERSEY CITY, N. J.
'Phone 1554

| A Few Things That We Can Do j

We Investigate, refine and pertect Crude_ldeas or
Inventions, reducing them to ommercial Value.

ing Models of Patented and cther Inventions,

Special Machinery, Jigs, Tools and Dies.

Special Motors, Hydrocarbon, Steam, Compressed

* Air, and Turbine Motors.

Perfect and Construct Automobiles, Air-Ships, and
Flying Machines. .

Experimental Work, Mechanical Prawings, Work--

| call and See A Few Things We Have Done |

Bausch & Lomb—Zeiss
x> s STEREO

Field Gilasses

These Glasses are the
smallest, lightest,
most powerful and
give best optical re-
sults. No others like
4 them.

y Send to-day for
2]
Bausch & Lomb

catalog.
Optical Co.

ROCHESTER, N. Y.
New York, Boston,

San Francisco

WM. H. BRISTOL
ElectricPyrometers

Portable and Switchboard Forms.
All ranges to F. Practical, Ac-
curate. Inexpensive. Guaranteed to
glve satisfaction. Send for circulars.

Wm. H. Bristol, 46 Vesey St., New York

CRUDE_ASBESTOS

DIRECT FROM MINE

R. H. MARTIN,

OFFICE, ST.PAUL BUILDING
220 B’way, New York.

Washington, Chicago,

PREPARED
ASBESTOS FIBRE

for Manufacturers use

THE EUREKA CLIP

The most useful article ever invented
for the purpose. Indisvensable to Law-
yers, Editors, Students. ‘Bankers, Insur-
ance Companies and business men gen-
erally. Book marker and paper: clip.
Does not mutiiate the paper. - Can be
used repeatedly. In bozxes of 100 for 25c.
To be had of all booksellers, stationers
and notion dealers, or by mail on receipt
ot price. Samplecard, by mail, free. Man-
ufactured by Conmsolidated sSafety
Pin Co., Box 12, Bloomfield. N. J.
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¥ | IONCAVE Case Hardened Stock. Blades é
i hardened to Spring Temper and graduat
: to 32ds and 64ths, 2 to 12 ins. long.

©
Write to-day for Catalogue No. 17 B, g
THE L. S. STARRETT CO., Athol, Mass. g

900909000000006090000000000000
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$q 00
=1
‘é BY receipt of price $1.00.
g MAIL

For the man who draws, or the man who wishes to learn how. to lay out plans quickly, the

READY DRAVUGHTING INSTRUMENT
i8 the handiest and most indispensable tool it is possible to possess.” All scaies, angles,
degrees accurately gauged and maove at a single glance.
purpose of compass, protractor, square, triangle, rul:, etc., all combined in a single
tool, anywhere and at any time. Made from extra grade aluminum, bighly pol-
ished, the Re ady Draughting Instrument will be sent prepaid upon
A purchase you are sure to prize highly.
READY MANUFACTURING CO.
601 Livingston Building,

All Draughting
Tools in
Your Pocket

Accurately answers every

Rochester, N. V. 1Y
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Money
ack,
If You
Want
Tt.

9&%%?&%%?@?

‘We have Standard Complete Outfits for any size place, summer homes,

residences, launches, yacbts, etc.

Every detail included; very best ma-

terial money can buy; thoroughly practical; so simple no electrician re-
quired. Light all the time wiih our Storage Battery Outfits. Gas,

tiasoline, Kerosene or Steam engines used give plenty of power for
pumping water, sawing wood, refrigeration, ete.
Kor latest printed matter covering over a hundred outfits address

ELECTRIC

DEPARTMENT

A REAL LAUNGCH AT SMALL GOST

Can be made from an ordinary canoe or row-boat by installing a

“LITTLE SKIPPER”’

MARINE
ENGINE

gasoline engine.

5 year guarantee.

H. D. Baird's latest and greatest 2 cycle .
Simplest, strongest, most-powerful and speedy engine_ of
j its class—drives boat 6 to 10 miles
always safe and certain to go.

Descriptive catalogue FREE

SAINT CLAIR MOTOR CO,,

9ip: in$94.90

er hour —anyone can_install and run it—
but a real engine sold under

. Immediate Delivery Guaranteed.

Dent. (7 DETROIT, MICH.

ot a toy,

Current Always at Your Command

The engine on your motor car or
boat ‘gives the most power only
when your ignition current gives
big, hot sparks. With an Apple
Battery Charger on your car,
you have a steady, sure source of
current on which you can always
rely. Write for full information
to-day.

It’s a Fine Piece of Work

in itself. That’s the best reason why- all
the work it touches has the stamp of
quality and perfection.

Goodell’s Hand Drill
has new 20th century features.
ears. Two speeds. One chuck.
3¢ inch. Send for catalogue.
GOODELL-PRATT COMPANY
Greenfield, Mass.

Double
Capacity

AucGusT 25, 1906.

—

s
—

STEAM USERS

Ralnbow  Packing

The original and only genuine
red sheet packing.

The only effective and most
economical flange packing in ex-
istence.

Can’t blow Rainbow out.

For steam, air, hot or cold
water, acid and ammonia joints.

Beware of imitations.

Look for the trade mark—the
word Rainbow in a diamond in
black, three rows of which extend
the full length of each roll.

Manufactured exclusively by

PEERLESS RUBBER r1FG.
16 Warren St., New York

Co.

T gTE&M“}@@@

"OhioUSA|

Vuican Place

Vulcan jron Works €

126

> GRIFFIN<

@ MILL

The Greatest

to-day is ground in the Griffin Mill.

ing the past sixteen years.

ation, with no auxiliary apparatus.

Buy the GRIFFIN MILL and get the BEST.
every standpoint. @

) ] (]

Machine in the World
Used Wherever Portland Cement Is'Mide

Over 50 per cent. of the Portland Cement manufactured in the United States

THE GRIFFIN MILL PULVERIZES MORE CEMENT THAN THE COM-
BINED OUTPUT OF ALL OTHER MACHINES USED FOR THIS PURPOSE.

Thoroughly tested by continually successful and constantly increasing use dur-

Portland Cement Clinker reduced from %4 inch to required fineness in one oper-
No other machine made will do this.

Send for Catalogue and full information.

BRADLEY. PULVERIZER COMPANY, 92 State Street, Bo:

%

Pulverizing

It holds the world record from

ston

5

Mullins

Makes Everything In

Art Architectural Sheet Metal Work

Statuary—Ornamental Sheet Metal Work—Skylights—Fireproof
Windows— Art Metal Tile Roofing—Steel Ceilings— Finials—
Wrought Iron Grilles—Cornices, etc., etc.
designs submitted for architects, builders and contractors,

Our 120-Page Catalogue of stock designs will be sent on request.

The W. H. Mullins Co.,203 Franklin Street, Salem, Ohio.

Estimates, models and

, MARINE
MOTORS

Get prices on
1% to 24
h.p. Engines

4H.P. Bare Engine $540

will develop & &
Reversible engine. Jump spark. Perfect lubrication, Crank
shaf$, drop forged stecel. Connecting rod, bronze. Pistons
ground to fit. All bearings either bronze or best babbitt,, Best
material and workmanship throughout.

Gray Motor Co., Dept. A, Detroit, Mich.

[YEKIN

TAPES AND RULES
ARE THE BEST.

For sale everywhere. Send tor
Catalog No. 16.
LUFKIN RULE CO.
Saginaw, Mich., U. S. A.

New York and London.

o BRISTOL’S
RECORDING INSTRUMENTS.
\ Pressure’ Gauges, Vacuum Gauges. Volt-
meters, Amperemeters, Wattmeters, and
4 1hermometers, make continuous records

Day and Night. Will pay for themselves.
Every instrument fully guaranteed and
sent on 30 days’ trial. &% Send for Cata-
10g T and Specimen Chart.

.= The Bristol Comvany, Waterbury. Conn.

GOLD MEDAL, ST. LOUIS EXPOSITION.

\Prlmps You Want To Know

something about a particular
Tool,or Tools. This 950 page,
cioth-bound Tool Catalogue
No. 22 tells you all you need
to know about every tool made
with illustrations of each It
will be sent to your address
paid for $1.00 which you will get
back from the first $10.00 pur-
chase you make from us. Write
for it to-day.

MONTGOMERY & CO.
105 Fulton St., N. Y. City

1% h.p. engine only, $33.15
3 h.p. engine only, 44.00

DETROIT . New Model
AUTOMARINE / MOtOI‘ 1906

The Smoothest Thing That Runs

Noise, Friction and Uncertainty reduced to a minimum.

. The result of a high standard of manufacturing—which means every
piece of metal tested—not by rule of thumb, but by scientific methods,
on a testing machine built for the Du'?)ose. .

From foundry to user, the DETROIT AUTO-MARINE MOTOR
passes in its various stages under one organization head. .

We are making 10,000 - Auto-Marine Gasoline engines
this year, not merely assembling parts made in various factories.

WE MANUFACTURE THE MOTOR COMPLETE
AND GUARANTEE EVERY MOTOR WE MAKE

1% H.P., $33.15. Engine only
3 H. P. willdevelop 4 H. P., $44.00. Engine only

For stationary power purposes, we equip these engines with the Auto
Adjustable Governor, at sn addition of $5—making one of the most
satisfactory gasoline engines for power purposes built.

Write for Catalog describing Auto-Marine Motors
1to 20 H. P. and Auto Adjustable Governor.

DETROIT AUTO-IMARINE CO.
Wade Building Cleveland, Ohio

F. G. Havty, Mgr., 95 Liberty Street, New York
The Bourse, Philadelphia
The only builders of Auto-Marine Engines
in the World

 HAVEA tin- - IRY[T- CH'BES

SHEIMETOIR M Srsieies

15 to 21 South Olinton Street.



