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The Editor i s  always glad t o  receive for examination illustrated 

articles on subjects of timely interest. If the photographs are 

shat·p, the articles sho1"t, and the facts authentic, the contributions 

will receive special attention. Accepted articles will be naid for 

at regular space rates. 

COMBINED RECIPROCATINI7 AND TURBINE ENGINES. 

Unquestionably the greatest defect of the steam tur· 
bine, when used for marine work, is the fact that it  
cannot be reversed. Many attempts have been, and are 
now being, made to remedy this; but, as far as we 
know, a practical reversing turbine has yet to be built. 
The present practice is to provide two reversing tur
bines of limited power, usually fitted on the same 
shafts as the low-pressure  turbines, which, when the 
ship is running ahead, revolve idly in vacuo. To' re
verse, the steam is shut off from the ahead turbines 
and admitted to the auxiliary reversing turbines. This 
arrangement has the double disadvantage that a por
tion only of the motive power is available for backing, 
and a considerable section of the plant is idle for 
the greater part of the time.  Furthermore, the addi
tion of reversing turbines calls for additional longI
tudinal space in the ship; with the result that the floor 
space occupied by marine turbine engines is actually 
greater than that occupied by reciprocating engines of 
the same horse-power. With a view to obtaining all 
the advantages of a great range of expansion and a 
high vacuum, which are marked characteristics of the 
turbine,  the. White Star Company has placed an order 
with Messrs. Harland & Wolff to build the first of" two 
large steamers for the transatlantic trade, which are 
to be driven by a combined reciprocating and turbine 
engine plant. Power will be developed on three shafts, 
the outer two of which will be driven by quadruple
expansion reciprocating engines, and the central shaft 
by a low-pressure turbine, operated by the exhaust 
steam from the low-pressure cylinder of the recipro
cating engines. For going astern the reciprocating 
engines will be used, while in ordinary service all 
three engines will be driven in combination� 

Further advantages of this installation are that 
there will be separate steam connections from the 
boiler room to each of the three engines, so that in 
case of disablement, the vessel can be driven under 
the reciprocating engines or even by one of them alone, 
or by the steam turbine. alone, live steam i n  this last 
case being fed direct to the turbine. The range of 
expansion will be increased, since it  will be possible 
to use a higher pressure steam i n  the reciprocating 
engines than is found to be economical for steam tur
bines; while, on the other hand, the turbine end of the 
expansion can be carried down very much lower and 
with a higher vacuum than is possible in the recipro-
cating engine alone.  

. I .  I • 
UNITED STATES AND BRITISH GUNNERY. 

There can be little question that the close attention 
which has been paid,  both in our own and in the Brit
ish navy, to the improvement of gunnery, has placed 
these two nations far to the front in accuracy of 
marksmanship.  The remarkable results attained by 
both navies at the target, as published from time to 
time, have raised the question as to which navy has 
achieved the highest record. A daily contemporary 
recently published some figures from Washington giv
ing a few of the best records obtained in our Atlantic 
fleet. The most accurate shooting appears to have 
been done with the 6-inch rapid-fire gun; one gunner 
on the armored cruiser "Maryland" having made 11  
shots and 11  hits in one minute. A gun of the same 
caliber was fired on the, battleship "Ohio" at the rate 
of 10 .8 shots a minute, and made a perfect score. A 
siL�ilar gun on the battleship "Maine" is credited with 
It perfect score at the rate of lOA shots a minute, while 
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the battleship "Missouri's" best record is 10 .3  shots 
a minute. The smaller guns have done even better. 
A 3-pounder on the battleship "Virginia" fired 20 shots 
with 20 hits in 75 seconds, while another 3-pounder 
fired 10 shots with 10 hits in 221/2 seconds. 

The latest figures available from the British navy 
are those of results obtained during gunnery practice 
at Wei-Hai-Wei , China, when three 6 -inch buns on 
the armored cruiser "King Alfred" fired 38 rounds in 
one minute, scoring 37 hits, of which 28 were bull 's 
eyes. One of these three guns made a bull's eye every 
time in 11 shots. The same ship made almost as good 
practice with her two 9 .2-inch guns, one uf which fired 
10 rounds in one minute, making 10 hits with eight 
bull's eyes, while the other fired 9 rounds in a minute, 
all of which found a target, and 7 of which were 
bull's eyes. The range in all cases was approximately 
one mile . To establish satisfactory comparison be
tween the American and British results, it would be 
necessary to have more complete data, including the 
exact range and the speed at which the ship was 
steaming past the target. In any case, the results are 
truly surprising. They would have been pronounced 
impossible only a few years ago. • 

HEALTH CONDITIONS IN THE SUBWAY. 

The investigation conducted for the New York Rapid 
Transit Commission by Dr. Soper, to determi ne the 
sanitary conditions, particularly as regards the effect 
of the air upon the health of employees, has material
ized in two reports, in the first of which the author 
states that although the Subway air is disagreeable, 
it is not harmful except for the presence of iron dust. 
In the second of the two reports, dealing with the 
effect of iron dust upon the employees, it is stated 
that a sufficient number of persons were subjected to 
physical examina:1:ion to determine the condition of 
the average employee. A careful search was made for 
evidences of diseases of the lungs, such as are com
mon among people engaged in occupations where dust 
is present. An .examination of the air showed the 
presence of a large amount of iron dust, and of various 
kinds of fragments due to the wear and tear of the 
Subway and the abrasion of the clothing of the pas
sengers. From the samples taken it  was estimaled 
that in every month 25 tons of iron and steel are 
ground off the rails, brake-shoes, and wheels, on the 
21 miles of the Subway. Much of this material is in 
such large pieces that it falls immediately to the traek, 
and adheres to the surface of the ballast or ties. 

Among the conclusions reached by Dr. Soper are 
the following : The air of the Subway as determined 
by analysis and careful studies of the health of the 
men is not injurious, the most objectionable feature 
being the dust, made up chiefly of angular particles 
of iron. 

The odor and heat of the Subway, although they 
are disagreeable, are not actually injurious to health, 
the most objectionab;e atinospheric conditions, as far 
as health is concerned, being the strong drafts and 
changes of temperature which occur at the stations. 

The employees submitted by the company for physi
cal examination were a particularly robust lot of men, 
who haG. evidently been carefully selected. ThiR was 
explained by the fact that a large majority of the 
men had previously been engaged in railroading, where 
the capacity to do hard manual labor was required. 
Judging from the accounts given by the men them
selves, they have suffered very little sickness during 
their Subway employment. Most of the men com
plained of drowsiness, which may be explainer! by the 
comparative darkness of the Subway, the monotony 
of the work, and fatigue to the eye. 

Careful physical examination showed that an exces
sive amount of dry pleurisy without pain or other 
physical discomfort existed among the men, the pro
portion being 53 per cent among the employees, as 
compared with 1 4lh per cent among persons not en
gaged in Subway work. Congestion and inflammation 
of the upper air passages were prevalent. 

Among other recommendations made in the report, 
it was suggested that while the dust does not prove 
to have· produced harmful results, sanitary conditions 
require that it should be prevented as far as ]Jractical 
from getting. into the air. To this end, sand and saw
dust should not be scattered for cleaning purposes; 
sweeping and cleaning should be done in accordance 
with the recommendations of the Advisory Board qr 
the Department of Health; and investigations should 
be made to determine whether it is feasible to r",tluce 
or collect much of the iron dust. Lastly, the city 
ordinance against spitting should be enforced to the 
letter. 

FULTON THE FATHER OF COMMERCIAL STEAMBOAT 

NAVIGATION. 

Although the celebration of the centennial of Ful
ton's successful inau$uration of steam navigali o n  v'ill 
not take place for another year, it is fitting that some 
antici]Jatory tribute should at this time be paid to the 
event, and to the remarkable man to whose faith, 
farsightedness, and indomitable will that event was 
due. The claim of Fulton to be considered the father 
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of steam navigation stands 01" falls with the claims ot 
pretty nearly every inventor of the first rank in his 
own field of endeavor. The SCIENTIFIC AMERICAN has 
always held that, if some individual must be chosen 
from among the many who are associated in the de
velopment of any great invention, whose name it is to 
bear in the years to come, the choice should fall 
upon the man who gathers together the unrelated 
and more or less fragmentary work of his prede
cessors, stamps i t  with his own i nventive originality, 
and gives it to the world in practical working form. 
It is upon these principles of selection that Bessemer 
is known as the father of the modern steel industry; 
Edison, of the electric light; Westinghouse, of the ail" 
brake; Marconi, of wireless telegraphy; Sprague, of 
the trolley car; and Parsons, of the steam turbine. 

With equal impartiality, posterity has agreed to 
name Fulton as the father of modern steamboat navi
gation. In doing so, there has been no intentional 
slighting of the work of earlier inventors; of William 
Henry, who in 1763  was at work on the problem, and 
actually built a steamboat propelled with paddle 
wheels; of Fitch and Rumsey, who did excellent work 
in the last years of the eighteenth century, and last, 
and by no means least, of Stevens. Indeed, if there 
is  any one inventor in America who, on the strength 
of his practical achievements, presses Fulton rather 
closely for the claim to be considered the father of 
steam navigation, it is Stevens, who in 1 804 ran a 
steam yawl from the Battery to Hoboken, and three 
years later ran the "Phcenix" to New Brunswick, and 
in less than a year after the trip of the "Clermont" to 
Albany and back, sent the same "Phcenix" to Philadel
phia by sea, thus securing the credit for inaugurating 
deep-sea navigation. However, the consensus of opin
ion on the part of those who have made careful i nves
tigation of the historical facts, accords to Robert Ful
ton the distinction of placing on a regular route, run
ning on schedule, the first practical passenger steam
ship. The "Clermont" was no mere inventor's model . 
It was a stanchly-built craft, designed for a special 
purpose; and at its very first venture, it achieved 
what, considering all the conditions, must be forever 
regarded as a brilliant success. 

The most authentic record of the "Clermont" is the 
model which is housed in the National Museum at 
Washington. Even a cursory inspection is  sufficient 
to show to the naval architect how strong an influence 
Fulton's craft has had on the subsequent designs of 
Hudson River steamboats. In it we find the typical 
flat bottom and shoal hull; the wide guards, and even 
the system of trussing which has remained as an in
tegral and important structural feature of these boats 
for nearly half a century. The "hog frame" was pres
ent in the . "Clermont" in the shape of two trusses 
extending through the vessel abreast of the boiler, 
engine, and paddle wheels. According to the figures 
given by Fulton himself, the vessel was 150 feet long, 

- 13 feet wide, 7 feet deep, and drew 28 inches of water. 
The plan of accommodation shows a kitchen in the 
bow, and aft of this the men's room, with a compan
ionway leading to the fore deck. Aft of the boiler 
room was the gentlemen's cabin; and the extreme 
after part of the ship was given up to a ladies' cabin, 
access to the deck from these two cabins being had 
by means of a companionway situated between them 
in a separate vestibule, entered by separate doors 
from the two cabins.  It is evident that, even i n  this 
pioneer boat, an effort was made to provide suitable 
privacy, and such conveniences as the limited size of 
the little craft could afford. 

The initial-trip of the "Clermont" was made from 
Paulus Hook ferry, now known as Barclay Street. 
That Robert Fulton himself must even at that time 
have been fully conscious of the historical and com
mercial importance of the feat which he had at last 
accomplished, is shown by a letter which he wrote to 
the editor of the American Citizen, the text of which 
is as follows : "Sir : I arrived this afternoon, at four 
o'clock, in the steamboat from Albany. As the suc
cess of my experiment gives me great hopes that such 
boats may be rendered of great importance to my 
country, to prevent erroneous opinions and give some 
satisfaction to the friends of useful improvements, 
you will have the goodness to publish the following 
statement of facts : I left New York on Monday at 
one o'clock, and arrived at Clermont, the seat of Chan
cellor Livingston, at one o'clock on Tuesday-time, 
twenty-four hours; distance, one hundred and ten 
miles. On Wednesday, I departed from the Chancel
lor's at nine in the morning, and arrived at Albany 
at five in the afternoon-distance, forty miles; time, 
eight hours. The sum is one hundred and fifty miles 
in thirty-two hours, equal to near five miles an hour. 
On Thursday, at nine o'clock in the morning, I left 
Albany, and arrived at the Chancellor's at six in the 
evening; I started from thence at seven, and arrived 
at New York at four in the afternoon, one hundred and 
fifty miles, equal to five miles an hour. Throughout 
my whole way, both going and returning, the wind 
was ahead; no advantage could be derived from my 
sails: the whole has, therefore, been performed by the 
power of the steam-engine." 
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THE HEAVENS IN SEPTEMBER. 

BY HENRY NORRIS RUSSELL. PH.D. 
Daniel's comet, which has been visible to the naked 

eye in the morning sky for some weeks past, is still 
increasing in brightness, and has become a conspicu
ous object, much surpassing anything of the sort that 
we have had the chance to see in the last fifteen years. 

At the date of writing, its head is almost of the -

second magnitude, and its tail is fully ten degrees 

long and is growing rapidly. For the next few weeks 

it will be a fine sight, though the neighborhood of the 

moon has interfered with it somewhat during the lat

ter part of August. But early in September she gets 

out of the way, and at this time the comet will prob

ably appear to great advantage, as it will be j ust past 

perihelion, when coments' tails usually reach their 

greatest development. 
The comet has already passed its nearest approach 

to the earth-70 million miles-which was reached 
on August 1,  when it was 85 million miles from the 
sun, but it will not be ne rest to the sun till Septem
ber 4, when its distance will be 48 million miles. At 
this time it will be about 100 million miles from us, 
but the resulting loss of brightness will be more than 
balanced by th'e gain due to its approach to the sun.  

At the date of writing the comet is in Gemini, in 
R. A. 7h. 15m.,  and about 
six degrees south of the 
ecliptic. It is moving rap
idly eastward, nearly par
allel to the latter, and its 
elongation from the sun is 
diminishing, but it wil l  
remain well visible before 
dawn till after perihelion 
passage. 

Scientific American. 
them further, and then our later observations can be 
used to determine just how they are moving. 

In the present case it  is too soon to say what the 
exact character of the comet's orbit is.  We can, how
ever, be sure that it is not of short period, for so 
conspicuous a body would certainly have been seen 
at an earlier return to the sun,' if  i t  had made one 
in recent years. 

Of the physical characteristics of comets, and the 
explanation of the formation of their tails, we will 
speak next month. 

THE HEAVENS. 
Our map shows the principal constellations' of the 

evening skies. The Lyre and the Swan are overhead. 
Sduth of them are the Eagle, with the bright star 
Altair and the little Dolphin. Low in the south and 
southwest are the Scorpion, with the bright red star 
Antares, and the Archer, which now contains the 
still brighter red planet Mars. In the southeast are 
the Sea Goat and the Water Bearer, which now bears 
Saturn as well within its limits. Below them is the 
lovely bright star Fomalhaut, in the Southern Fish. 

Pegasus and Andromeda are in the east, with the 
Ram, the Fishes, and the Whale rising below them. 
Perseus and the Charioteer are just rising farther 
north. Cepheus and Cassiopeia are above th� pole on 
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the meridian about 7 P. M. on the 15th. Neptulle is  
in Gemini, observable in the early morning. 

THE MOON. 
New moon occurs at 4 P. M. on the 7th, first quar

ter at 11 P. M. on the 14th, full moon at 4 P. M. on 
the 21st, and last quarter at 6 A. M. on the 29th. 
The moon is nearest us on the 18th, and farthest off 
on the 2d and the 30th. She is in conjunction with 
Neptune on the 2d, Jupiter on the 4th, Venus and 
Mercury on the 7th, Uranus and Mars on the 16th, 
Saturn on the 21st, and Neptune once more on the 
30th. At midnight on the 23d the sun crosses the 
celestial equator, and enters the sign of Libra, and in 
almanac phrase, "autumn commences." 

Princeton Observatory, N. J. 
.. , . , . 

THE COMPETITION FOR THE SCIENTIFIC AMERICAN 

FLYING MACHINE TROPHY. 

On account of lack of sufficient time in which to 
complete their machines, several intending competi
tors for the - silver trophy offered by this journal for 
the first public flight of one kilometer (six-tenths of 
a mile) to be made in this country by a heavier
than-air flying machine, have requested that the date 
of the closing of entries be made later than Sep
tember 1, -which was the date set. We have con-

ferred with the A e r 0 
Club of America, and 
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It is so conspicuous that 
no special directions for 
finding it are really neces
sary. All that is  needful 
is to get up about half 
past three in the morning, 
and look from any window 
that commands an unob
structed view of the east
ern sky. The comet will 
be below and to the left 
of Orion ( or, later on, be
low Jupiter) and can be 
known at a glance by the 
long tai l, sweeping up
ward to the right. It is 
well worth getting up to 
see at present, and will 
probably be better yet 
early in September. 
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m a d  e arrangements to 
have the entries held 
open until September 11, 
or three days before the 
contest, which is to occur 
at the Jamestown Expo
sition on Saturday, Sep
tember 14. This will give 
intending competitors an
other fortnight in which 
to complete their ma
chines before making for· 
mal entry, and we hope 
that it may serve to bring 
out still other inventors 
who have been holding 
their machines in abey
ance. The entries must 
be made in writing, and 
must be received by the 
secretary of the Aero 
Club of America at the 
club rooms, 12 East 42d 
Street, not later than 
September 10 .  

-
With each 

entry there must be given 
a description of the ma
chine, such as its dimen
Sions, weight, supporting 
surface, horse-power, and 
description of m o t  0 r , 
diameter and pitch of 
propellers, etc. Any in
ventor who intends to 
compete can obtain fur
ther information and en
try blanks by writing to 
this office or to the - sec
retary of the Aero Club. 
The trophy is nearing 
completion, and, when 
finished, it will be ex-

Toward the end of the 
month it begins to recede 
rapidly from both earth 
and sun, and it will not 
remain a naked-eye object 
for more than a few 
weeks, though it should be 
visible telescopically for 
many months to come. 

It is natural that the ap
pearance of this fine comet 
should lead us to ask 
some questions about com
ets in general . What they 
look like anyone can now 
find out for himself by get-
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hibited both in New YOrK 
city and at the Exposi-
tion. 

ting up early enough-a 
bl'ight star-like point or 
nUCleus, surrounded by - a 
hazy light called the 

In the map, stars of the first magnitnde ",re eight-pointed; second magnitude, six-pointed; thkd magnitude, five-pointed; fourth magnitnde (a 
few), fonr-pointed; fifth magnitude (very few), three-pointed, counting the points only as shown in the solid outline, witbout the inter
mediate lines signifying star rays. 

...... 

An interesting heliogra-

coma, which extends on one side into a long beam of 
light, gradually growing fainter, called the tail. This 
description applies, of course, to the bright comets; 
the faint telescopic ones are often mere clouds of 
luminous haze, with neither nucleus nor tail .  

The orbits of comets, in accordance with the law 
of gravitation, are conic sections. About four-fifths of 
them have very nearly, i f  not exa,ctly, the form of a 
parabola-they come toward the sun from a very 
great distance, swing round it, and recede again in 
the same direction from which they came, not to 
return for an incalculably long time. Almost all 
the remainder of the comets move in elliptic orbits, 
usually much elongated, and return regularly to the 
sun at intervals varying from three years (in one 
case) to many thousands. A very few appear to have 
hyperbolic orbits, going off into space, never to re
turn, in a slightly different direction from that whence 
they came. 

It takes a large number of observations and a deal 
of laborious calculation to determine with accuracy to 
which of these classes a given comet belongs. At the 
start, astronomers always assume that a newly-discov
ered comet is  moving in a parabola, for in all cases 
this will enable us to predict their motions with suf
ficient accuracy to find them when we wish to observe 

the right, and the Little Bear -and the Dragon on the 
left, with the Great Bear below them. Hercules and 
the Herdsman ( Bootes) and the Serpent and Serpent 
Bearer fill the western sky and complete our list. 

THE PLANETS. 
Mercury is in conjunction with the sun on the 6th, 

and is not well placed for observation this month. 
Venus is likewise in conjunction with the sun ( chang
ing as does Mercury from a morning to an evening 
star) and is unobservable . 

Mars is in Sagittarius, and comes to the meridiaa 
about 7: 30  P. M.  in the middle of the month. He is 
less than half as bright as he was in July, but is still 
conspicuous. 

Jupiter is in Cancer, and rises at about 2 A. M. in 
the middle of the month. 

Saturn is in Aquarius, and comes to opposition on 
the 17th, being visible all night long. He is an 
exceedingly interesting object in large telescopes at 
present, for his rings are turned edgewise to us, and 
appear as a very fine line of light, upon which the 
satellites, if they are near the planet, appear like 
beads on a fine wire . With small telescopes nothing 
of this can be seen, and the planet appears without 
appendages, as it did when it puzzled Galileo three 
centuries ago. Uranus is in Sagittarius, and comes to 

phic experiment will short

ly be made at the suggestion of several captains of the 

North German Lloyd on the fireship "Weser." Daily 

experience shows that sunlight reflected from glass 

plates will make houses and the like visible to great 

distances, which without this l uminous reflex would 

be difficult  and sometimes impossible. Starting from 

this principle, the promoters of the experiment in 

question will place at the top of the fireship a pol

ished glass body comprising a number of plane poly

hedral surfaces. The apparatus itself is very simple 

in construction, comprising a frame about two feet in 

diameter, - in which plane glass plates coated with 
mercury are fitted, it being left to chance when some 
glass surface will be struck by a sun ray. This appa
ratus will work as a heliograph in a low mist or in 

hazy weather for many miles, facilitating to a high 

extent the locating of the fireship. In case of satis

factory results, the apparatus will be fitted also on 

other fireships, etc. 
.1 • . . 

Packing for Steam Conductors .-Ashestos 40 per 
cent, slag wool 20 per cent, wood cellulose 20 per cent, 
long fibers of hemp rope 20 per cent. Ropes are ground 

to half stuff, above quantities mixed, ground, poured 

into plates, saturated with water glass, and after dry. 

ing cut into rin&s or slabs. 



" BLACK ART " REDIVlVUS. 
From time to time various identical stage illusions 

crop up with a regularity that seems to be dependent 
only upon the bad memory of the show-goer. We 
have recently had a revival of the mysterious and 
uncanny "black art" in this country in the "Wizard 
of Oz," and in London, under the direction of Mr. J. 
N. Maskelyne, the well-known magician, "black art" 
has always lent itself to spiritualistic purposes as in 
the present case. When the curtain rises the stage 
is  empty. Mr. Maskelyne enters with a friend, 
who is introduced to provide the usual scene asso
ciated with spirit mediums. The actor 
in the course of a few minutes appears to 
go into a trance, and almost immediately a 
filmy cloud of vapor is seen to be issuing 
from his left side. In a few seconds .:\ 
human hand appears followed by a head 
and body, until at last the complete figure 
of a woman clad in light draperies appar
ently in a trance is visible. The woman 
walks across the stage to the footlights, 
opens her eyes in apparent wonder, ex
claims, "Where am I?" The illusion has 
produced a profound sensation in London, 
and many were the theories which have 
been put forward. The true solution is 
however found in the so-called "black art." 

In this illusion the entire stage from the 
first groove to the rear is hung with black 
velvet, the floor covered with black felt, 
and the top also, thus forming a room 
lined with black. The woman is garbed 
entirely in black and is provided with a 
black mask. The garments are made in 
sections adapted to be pulled away piece
meal until she is completely exposed in. 
light raiment. Black cords manipulated 
by attendants behind the black back cloth 
pull away the black covering in detail or 
all at once. The number and style of tricks 
performed in the mysterious black chamber 
are almost unlimited.  This is one of the 
most expensive of stage illusions, costing 
several hundred dollars to properly stage 
it with the best drapery and accessories, 
and unless such are used the proper illu. 
sory effect is lost. In magic as well as in 
other business, cheap apparatus is dear at 
any price. 

The Limit.. of LiCe. 

BY DR. VICTOR GRAFF. 
In general, life is closely dependent upon 

external conditions. Plants, for example, 
retain their vitality only within a narrow 
interval of temperature. But the limits of 
life recede as we descend in the scale of 
creation, adaptability being inversely pro
portional to evolutionary development. 

AlgIE are found growing in the hot 
springs of the Yellowstone, at a tempera
ture of 1 76 deg. F., at which albumen coagu
lates. A bath in boiling water actually in
creases the germinating power of the spores 
of Bacterium subtilis. 

Most of the organisms that are not killed 
by drying endure very high temperaturp'l 
when dry. Yeast and the seeds of many 
plants germinate after exposure to dry 
heat of the temperature of bOiling water. 

Many organisms resist extremely low 
temperatures still better. Parts of many 
higher plants can be frozen without suffer
ing the slightest diminution of the power 
of growth. According to Charpentier, Alpine 
clover ( Trilphium alpinum) , mountain 
areus (Geum montanum) and other Alpine 
plants live and grow after being covered 
by ice for four years. In experiments with 
liquid air Pictet exposed diatoms for a long 
time to a temperature of -39 0  deg. F., and 
Macfadyen cooled bacteria to -480 deg. F. 
without killing them. It is not yet known 
whether this astonishing resistance to cold 
is due to an entire arrest of the vital 
process or  merely to its reduction to a 
minimum. It is certain that frozen fishes 
and frogs and completely desiccated roti-
fera and worms can be restored to normal 
life by heat and moisture, respectively, unless the 
abnormal condition has continued for a very long 
time. Beijerinck has discovered that chlorophyl
bearing parts of plants retain the' power of assimi
lating carbonic acid when exposed to light even after 
they have been pulverized, and Molisch has obtained 
the same result with spinach leaves that had been 
dried, pulverized and mixed with water. 

Buchner's discovery of cell-free fermentation and 
the isolation of zymase, the chemical compound to 
which fermentation is due, have thrown a new light 
upon the vital process in plants. Many processes 

Scientific Arnerfcaft 
which were formerly explained by the vital activity 
of living plasma are now regarded as purely chemical 
transformations due to enzymes, the production of 
which substances by living organisms constitutes the 
only connection between life and the processes in 
question. 

This theory has recently been extended to the 
assimilation of carbonic acid, for Friedel and Reg
nard claim to have effected "photosynthesis" ( as
similation of carbonic acid under the influence of 
light) with lifeless vegetable extracts, outside of the 
vegetable cell and in the absence of living protoplasm. 

A Startling Apparition.-'!'he Figure Begins to Appear. 

The Fignre Emerging from Chaos. 

The Apparition Completely Unveiled. 

" BLACK ART " REDIVIVUS. 

Friedel's experiments have not yet been confirmed. 
Molisch has also asserted that life is not necessary 

for carbonic acid assimilation, basing his assertion 
on the ability of desiccatEld spinach leaves, which had 
certainly lost the power of growth, to absorb car
bonic acid and evolve oxygen. But to the writer it 
does not appear legitimate to assume that this is a 
case of assimilation by a dead organ, as we can not 
assert that an organism is dead merely because it is 
incapable of continuing a vital existence. Wiesner 
has pointed out that leaves in perfect health may be 
caused to fall by rain and frost followin� a drou�ht. 
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The<:;e leaves cannot grow, but they cannot properly 
be called dead. 

I have proved by an extensive series of experi. 
ments that the respiration of lowly organisms like 
yeast and also that of the leaves of higher plants is 
a very complex process which involves several dis· 
tinct stages and various factors which can replace 
each other to some extent and exhibit different de
grees of . sensitiveness to external influences. Dried 
yeast was heated to various temperatures and then 
added to solutions of sugar. Now yeast not. only 
causes sugar to ferment but it completely oxidizes a 

portion of it. Carbonic acid is evolved
'

in 
both processes, but fermentation also pro
duces alcohol in definite proportion to the 
carbonic acid of fermentation. The excess 
of gas above this proportion must be 
ascribed to oxidation, or respiration. In 
fermentation, furthermore, sugar is simply 
resolved into alcohol and carbonic acid, 
while in oxidation a measurable quantity 
of oxygen is absorbed. In the cultures of 
heated yeast fermentation and oxidation 
took place simultaneously al).d in the same 
proportion for all temperatures of' prelimi
nary heating up to. 120 deg. F. At this 

. point there was' a transient increase in 
oxidation, but with increasing temperature 
the oxidation decreased very gradually up 
to 230 deg. F., while the activity of fer
mentation remained constant. ,Heating, 
furthermore, diminishes the general vital 
activity, for, while yeast at normal tem
perature consumes by fermentation and 
oxidation all the sugar offered to it, after 
it has been heated to 230 deg. F. it is able 
to consume only 29 per cent of the sugar. 
Up to this pOint the ratio between fermen-
tation and oxidation remains nearly con
stant, about 10 per cent of the consumed 

sugar being oxidized. Above 230 deg. F. 
the proportion of the consumed sugar that 
is oxidized rises very quickly to 67 per 
cent, because of the rapid decrease in fer
menting power, which is destroyed entirely 
by heating to 266 deg. F. 

There can be no "life" after exposure to 
such a temperature. The oxidation, to 
which I have given the n�me '�dead oxida
tion," is caused by lifeless organic products 
or oxidases. But even the activity of these 
oxidases is diminished by heating. Heating 
the yeast to 340 deg. F. greatly diminished 
the evolution of carbonic ..acid, and the 
amount of oxidation that remained was 
proved to be due to inorganic substances, 
the activity of which was finally destroyed 
by heating the yeast to 480 deg. F. 

These experiments prove that the pro
duction of carbonic acid is due to three 
factors-living protoplasm, lifeless organ:c 
enzymes, and inorganic "catalyzers"-which 
differ in their ability to withstand higher 
temperatures. At a comparatively low 
temperature the activity of the protoplasm 
is destroyed and . the rapidity of oxidation 
falls. At a higher temperature there is a 
second fall caused by the failure of the

' 

enzymes, and at a still higher temperature 
oxidation by inorganic substances also 
ceases. The same law applies to higher 
plants. Similar results have been obtained 
by Palladin, in St; Petersburg. 

It seems fair to assume that under ordi
nary conditions all these factors work to
gether but that the lifeless factors become 
recognizable only when life is arrested or 
reduced to a minimum. Probably the liv
ing cell cim employ all or only. part of its 
vital energy, according to its need. These 
considerations suggest a plausible explana
tion of the tenacity of life under unfavor
able conditions within certain limits.
Translated for the SCIENTIFIC AMERICAN 
from Umschau. 

... e ... 
R. I. Phelps contributes an article to the 

Mining and Scientific Press of San Fran
cisco on the furnace plant erected at Her
oult, Shasta County, Cal., to treat the mag-

netic ores found on the divide between the Pitt and 
McCloud rivers. The current available is three-phase 
60-cycle alternating current, which has not hitherto 
been used in electric smelting. Three carbon ele0-
trodes are used, each 18 x 18 x 72 inches. The water
cooled stepdown transformers deliver to the electrodes 
30,000 amperes at 50 volts 60 cycles from the 22,000-
volt potential of the power transmission line Thp 
first heat was started on July 4, but after a few 
hours' work. trouble developed, and the heat had to 
be stopped. After several hitches smelting has now 
been resumed, and the first heat tapped. 
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STRIKING A LIGHT. 

BY PERCY COLLINS. 

Looking romid upon the civilized races of mankind 
to-day, one's imagination is sorely taxed to picture a 
time when the ready means of striking a light was not 
available. Yet it is certain that such a time must have 
been-far back in the dim ages, when man roamed 
the wilds and dwelt in holes and caves of the earth, 
scarcely more advanced in his domestic arrangements 
than the beasts of the' field. In what manner the 
value of fire as a servant first dawned upon the mind 
of man must ever remain mysterious. But at all times 
there must have been fires and great conflagrations 
kindled by natural means and entirely without the 
aid of .man. Thus, the effect of the lightning stroke, 
of friction caused by falling rocks or the chafing of 
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ligiously preserved and fed, and members of the tribe 
took of it for their domestic hearths. These and simi
lar fables of the preservation of fire in a box, and its 
being borne from tribe to tribe, or family to family, 
are reminiscent of the unquestionable fact that man 
knew and employed fire long before he had discovered 
the means of making it for himself. 

Probably the first essays of man as a fire-maker 
were  confined to the friction of sticks. There are just 
three ways in which o"ne piece of wood may be rubbed 
upon another, namely, by moving with the grain, or 
"plowing"; by moving across the grain, or "sawing"; 
and by twirling a pointed stick within a wooden 
socket, or "drilling." All these methods have been used 
by early man; Neither the first nor the second method, 
however, was

' 
brought to a high state of perfection-

" Plowing." " Drillin�." "Sawing." 

String-operated 
• , Fire Drill." 

Flint and Pyrites With Moss 
for Tinder. 

Flint and Steel Set With Paper 
Matches. 
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never, perhaps, been successfully employed save in 
countries where the bamboo flourishes, the reason be
ing that bamboo is the only really 'suitable wood. Two 
pieces are taken, one with a sharp edge, the other with 
a notch cut in it nearly, but not quite, severing the 
substance. After sawing for a time, the floor of the 
notch is completely pierced, and the heated particles 
fall below and ignite. 

But the most important method of 'primitive fire
making is that of drilling. In its most simple form 
a stick of dry wood is twirled vertically between the 
hands upon a very dry and partially decayed lower 
platform. It  is extremely difficult to obtain fire in this 
way, as modern experimenters may prove for them
selves. Yet there is a certain knack about the opera
tion, and this once being mastered, smoldering wood 

Drillin� With Bowstring. 

Using the Flint and Steel 
Set • 

Metal Tinder Box With Steel 
and Flint. 

"Chamak" Steel and J<'lint 
Set of the Himalayan. 

Pistol-like Tinder Box and Bundle of 
Sulphur-tipped Matches. 

Method of Striking a Light 
With Flint and Steel. 

" Oxymuriate" Match. First Lucifer Match. " Promethean'" .Match. Modern Safety Match. 

limbs and stems in the dense forests, or the volcanic 
overflow of the" smoldering furnaces within the globe, 
would from time to time display the prOl>erties of fire 
before the wondering eyes of primitive mankind. 

Probably man first feared fire, then began to worship 
it as a god terrible and omnipotent to destroy. Then, 
his fear departing from him, he began to employ fire 
to benefit himself and his tribe, using it for cooking 
and warmth. Notice that he did not at first make fire. 
He took it from Nature's hand, so to speak, just as he 
gathered fruit from the forest boughs. There is 
direct evidence of this in the traditional history of 
many races. For example, the T'lingit family of 
htdians in southeastern Alaska say that the raven 
gave them fire, and have an elaborate folklore descrip
tive of the bird and its flight through inky darkness 
bearing the divine spark in a box. The fire was re-

METHODS OF STRIKING A LIGHT. 

or, to be more precise, they both reached perfection 
in rudimentary form. The fire plow, which was widely 
used among the Indo-Pacific races, and sporadically in 
America, consists of two parts : first, a stout piece of 
thoroughly dried, wood perhaps 3 feet long and 2 
inches in diameter, which forms the hearth or sta
tionary part ; second, a smaller stick of the same 
kind of wood, about a foot long, cut wedge-shaped at 
its lower e'nd, the edge forming a very obtuse angle. 
This constitutes the working part, or plow. It was 
rubbed violently backward and forward on the station. 
ary piece, cutting a groove running with the grain 
for a distance of some four inches. Minute shavings 
were thus detached, and, in the hands of a skillful 
manipulator, these were soon heated above the point 
of ignition. 

Fire-making by sawing was a Malay device, and has 

dust may be createq with comparatively little labor. 
It is clear, however, that the fire drill could be made 

more effective and rapid in action in several ways. One 
such way calls for the co-operation of two individuals, 
one of whom supports the vertical spindle by means 
of a socketed rod, while the other wraps a cord about 
the spindle and pulls it backward and forward as 
rapidly as possible. No doubt a strip of hide took the 
place of a cord in primitive times, while if the reader 
will examine a collection of Eskimo men's tools in 
any museum, he will find that many of them have a 
cavity somewhere along the middle of the handle, en

abling them to be employed as a socketed rod in this 
kind of fire-making. 

A further complication of the fire drill was the ap
plication of the bowstring-similar to the drilling ap
pliance used by the jeweler. The socketed rest for 



the vertical shaft was then held by one hand, while 
the thong was alternately pulled and slackened with 
the other. Thus a saving of labor was attained. One 
worker was able to command results equal to those 
produced by two working without the bowstriLg . 

. 
Still more elaborate and effective fire drills were 
evolved by savages. Among the Iroquois, for example, 
the pump-drill is reported. Its parts are the vertical 
shaft, the fly-wheel or spindle-whorl, the hand-piece 
by the up and down motion of which the drill is 
worked, and the string. The hand-piece is a stick held  
in  the hand and attached at  its extremities to the cord, 
which passes over a notch at the top of the spindle. 
The hand-piece is  either perforated, the shaft passing 
through it loosely, or (in the ruder forms ) it simp:y 
rests against the spindle. To set the apparatus in 
motion, the string is twisted once or twice about the 
shaft, and kept in motion by moving the hand up and 
down. 

The forerunners of the comparatively m'.�, 'fern flint 
and steel as a means of striking a l ight were flint 
and pyrites, or two pieces of pyrites. These were 
struck together, and the sparks thus generated were 
caught among a little dry moss. The Eskimos from 
Smith Sound to Behring Strait use this method. A 

very complete strike-a-light set, including flint, pyrites, 
tinder in dainty little bags, and a leathern pad to 
guard the fingers, comes _from Cape Bathurst. Evans 
points also to l!'uegia and the European archreological 
sites for the antiquity of this method. 

Modern forms of the flint and steel are well known 
to most people from examples preserved in museums. 
Photographs of several of the more interesting vari
eties are here reproduced. There is the very old type 
of wooden box, perhaps the earl iest strike-a-light set 
made by civilized mankind. With this are certain 
small angular pieces of stout paper, the tips of which 
are dipped in sulphur. These are the most primitive 
kind of match known. They were used for generating 
a flame, by application to the smoldering tinder. Genu
ine specimens of these matches are now extremely 
rare, though "faked" ones are often offered for sale by 
dishonest dealers in curios. 

Another, and more compact, type of tinder box is of 
metal . In the bottom is seen the old dry rag, used as 
tinder, and upon this the flint and steel reposed when 
the box was not in use.  Still more interesting is the 
ingenious strike-a-light made in the form of a pistol. 
The flint is worked by the trigger, and strikes upon 
an upright plate of steel , throwing the sparks through 
an opening upon the tinder contained in a narrow box 
which takes the place of what would be the barrel in 
the case of a pistol .  This contrivance is a relic of the 
old stage-coach days. By means of it a light could be 
struck in a high wind. The matches which were then 
used were strips of thin pine wood, the ends being 
dipped in sulphur. One other tinder box may be men
tioned/ namely, the "chamak"-still in use among the 
Himalayan tribes. It is a little leathern pouch con
taining flint and tinder, while the steel is a strip of 
metal riveted along one side of the pouch. It is of 
small size, suitable to be carried about the person.  

In conclusion, we may dwell briefly upon the devel
o,pments of the match proper, as perfected by civilized 
man . Phosphorus was discovered by Brandt in the 
seventeenth century, and was used as a means of ob
taining fire shortly afterward. But its costliness, to
gether with the danger attending its use, militated 
against its popularity. But in the year 1805 ,  the 
Parisian .Chancel introduced the so-called oxymuriate 
match. It was a slip of wood tipped with a: mixture 
of chlorate of potash, sugar, and gum. To ignite it, 
the match was thrust into a bottle containing a piece 
of asbestos saturated with sulphuric acid : an awkward 
arrangement, especially in the dark. 

Then came the "Promethean" matches, whose career 
was short-lived. They were a kind of paper cigarette, 
dipped in a mixture of sugar and chlorate of potash. 
Rolled within the paper was a tiny glass bulb filled 
with sulphuric acid. To strike these matches, the tip 
was compressed between the teeth or pliers. By this 
means the bulb was broken, the acid liberated, and 
subsequent chemical action caused ignition of the 
paper. 

The first really practical lucifer match, however, 
was invented by John Walker, of Stockton-on-Tees, in 
1827,  and by him named after Sir William Con greve, 
of rocket fame. It consisted of a splint of wood first 
tipped with sulphur, and then with a chlorate mixture. 
These matches were drawn rapidly through a piece 
of folded sandpaper to ignite them. It is curious to 
note that a tin box containing seven dozen of them, 
together with the necessary bit of sandpaper, cost one 
shilling. 

Finally, after endless experimenting, inspired by 
handsome prizes offered by America, Engl and, and 
other enlightened countries, the non-phosphorus safety 
match was brought into being, putting the top stone, 
as it were, upon man's monumental struggle with the 
problem of striking a light. 

It is a curious commentary on the old world's slow
ness of invpntive genius that the first practical match 
should have been made less than a century ago. 

Scientific American. 
Tests 01' Ballo o n  Envelope FabriCS Under Severe 

Weather C o nditions. 

Some interesting experiments were carried out re
cently by Carl E. Myers at his well-known balloon 
farm in Frankfort, N. Y., nine miles east of Utica. 
These experiments had in view the better retention of 
hydrogen gas in balloon fabrics, the handling and 
decanting of hydrogen from one vessel to another 
speedily without loss, and the operation of captive 
balloons and airships for long periods, exposed to all 
variations of weather, good ·and bad. The extreme 
hot, cold, rainy days, with wind and thunder storms, 
of the past few weeks, which wrecked farms and 
buildings throughout this section of the country, 
have been utilized to test the balloons exposed out 
doors almost constantly to whatever weather occurred. 
The extension of the use of captive balloons in the 
army, to which M'r . . Myers has contributed over a 
hundred, and the late attempts of the French and 
German g:>vernments to make longer flights than two 
hours with airships, have demonstrated the necessity 
of approved methods for retaining hydrogen gas in 
balloon fabrics. 

During the week of July 4 Mr. Myers operated his 
captive balloon, carrying hundreds of passengers, and 
concluded with a cut-loose voyage by himself and 
assistant, landing an hour later, and anchoring till 
morning, when the same balloon arose again, carrying 
Mr. and . Mrs. Myers, who made a six hours' journey. 
This continuous use of a hydrogen gas balloon during 
five days, both as captive and free, has never been 
equaled. Since July 6 this balloon and another like 
it have been almost continuaily inflated out doors at 
the balloon farm, exposed to all kinds of weather. 

On Monday morning, July 29 , a motor airship was 
substituted, with which the same evening Mr. Cough
lin, of Dayton, Ohio, made several flights to learn 
its control, followed by · three free flights for prac
tice. Tuesday evening the same' airship made several 
flights over the balloon farm grounds with Mr. Cough
lin, for further

' 
practice. Wednesday the hydrogen 

from this airship was decanted into another of exactly 
the same pattern, and Mr. Coughlin, who had bought 
the former airship, left with it for Columbus, 0.,  
where he expects to use it for exhibition. 1\'1'r. Myers' 
latest airship remains anchored out doors at tne bal 
loon farm, exposed without harm to the rain and 
thunder storms prevailing since, which prove the 
worth of this airship in all kinds of weather. 

On August 2 a terrific storm of wind, rain, and 
hail passed over the balloon farm, but did no damage 
to the new airship. Not a puncture was made by the 
thousands of hail stones of all sizes dancing on and 
reboun ding from the elastic envelope, which retained 
its hydrogen without any loss. Half an hour later 
the warming sunshine had re-expanded the contents, 
which had been shrunken by the chilling storm, and 
the gas bag had now to be allowed more space within 
its netting to avoid possible rupture. This test is 
regarded as the most marvelous in this line of experi
ence. 

... . .  � .. 
Green and Blue G old. 

When precipitating by means of cathode projection 
thin transparent films of gold on a glass plate, two 
kinds of deposits can be obtained according to the 
method used. One kind of film is found to be green 
in transmitted light and yellow in reflected l ight and 
is optically identical to hammered gold  foil.  The 
other film . is deep blue in transmitted light while 
showing, like the former, a metallic brilliancy in re
flected light, but of a paler yellow. 

Prof. L. Houllevigue, of Marseilles, by his recent 
researches on these two varieties of gold, an account 
of which he presented to the FrencQ" Physical So
Ciety, has found that the latter variety, while being 
stable at ordinary temperatures, will be transformed 
into green gold on being heated beyond 130 deg. C. 
( 266  deg. F. L  and at the same time will lose 7 to 8 
per cent of its weight, while its electrical conductivity 
is increased considerably. 

As the green and the blue gold cannot be chemically 
identical, Houllevigue ascertained the chemical com
position of the latter variety, which was found to be 
identical with gold hydride. In fact, when using a 
film of blue gold as anode in a voltameter containing 
acidulated water, the oxygen evolved at the surface is 
found to reduce the gold film to the state of metal
l ic gold, the film becoming green. . If, on the other 
hand, some blue gold be inserted in a Pliicker tube 
which, after being exhausted and carefully dried, is 
sealed, this tube, when excited by electric dis
charges, will not give the spectrum of hydrogen; the 
latter will ,  however, appear if the tube has been 
raised to the temperature of conversion at which the 
blue gold is decomposed into metallic gold and hy
drogen. 

The character of a deposit obtained by cathode pro
jection mainly depends on the temperature of the 
room in which the experiment is made, blue gold 
being obtained in the case of a low temperature an d 
green gold in that of high temperatures. According 
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to these phenomena, the cathode would project nor
mally gold hydride, which is either decomposed cr 
remains unaltered. This accounts for the fact that 
blue gold is obtained by operating slowly, and green 
gold by hastening the process, and that deposits of 
variable thickness are generally blue in the thinner 
and green in the thicker portions. The same fact 
affords an explanation of the aging of cathodes, a 
gold cathode which when new gives blue gold, yield
ing exclusively green gold after some prolonged usage. 
In fact, if one-half of this cathode be lined with 
galvanoplastic gold, blue gold is found . to be precipi
tated by cathode projection on the newly gilded por
tion and green gold on the other half of the cathode. 
The more hydrogen a cathode contains, the less hard 
will the tube be and the lower the temperature in 
the parts surrounding the cathode. 

• ' e ,  • 
Geologic W o rk In Natio nal Forests. 

The United States Geological Survey, in connection 
with its other work in the West, has undertaken to 
examine geologic conditions in the national forests. 
It has been . the policy of the government to encour
age mining in the areas included in the national 
forests, but many fraudulent entries have been found, 
which cover non-mineral lands or deposits that by no 
possibility could be developed into paying mines, and 
it is clearly in the interest of legitimate mining en
terprises to prevent "wild-cat" mining companies from 
obtaining titles to the lands . covered by such claims. 

The work of the Survey will be of practical value 
both to the Forest Service and to the miners, for the 
reports of the geologists will enable the Forester to 
make recommendations to the Commissioner of the 
General Land Office on the character of mineral loca
tions. The policy of the Survey will be to requh a 
its geologists to assist in every way the claimant who 
is acting in good faith and to help the officers of the 
Forest Service in their task of protecting the mining 
industry and all other interests which beneflt by the 
proper administration of the national forests. 

· I. I • 
A New Extinct Elepha nt troDi. A Crlea. 

In the final report of a recent geological survey of 
Natal and Zululand, Dr. W. B. Scott, the well-known 
palreontologist of Princeton, New Jersey, gives a de
scription of the two last lower molars of an extinct 
elephant obtained from a deposit of late Tertiary age 
in Zululand. For the elephant the author proposes 
the name of Elephas zulu. Its teeth have their con
stituent plates more numerous and thinner than aro 
those of the existing African species, and they are 
described by Dr. Scott as being to a great extent 
intermediate in this respect between the latter and 
those of the extinct European and Asiatic Elephas 

antiquus. To Mr. R. Lydekker, who writes on the 
subject in Knowledge and Scientific News, they seem 
to be much nearer the molars of the species last 
named. It is suggested that E. zulu may have

' 
been 

the ancestor of the living E. africanus, in which case 
it would almost be imperative to regard the molars 
of the latter as being of a degenerate type. Th:s 
question requires very careful consideration ; but, 
apart from this, the discovery is one of great in
terest. 

.... I .  � • 
The C u rrent. SuppleDl.ent. 

The opening article of the current SUPPLEMENT, 

No. 1652,  deals with the giant floating dock which 
was recently sent from England to Trinidad. Mr. 
J. H. Morrison begins an interesting series of histori
cal articles on the development of armored war ves
sels. Col .  C. W. Larned's excellent paper ·on the 
history of map-making and topography is completed. 
Curious examples of old maps are published with the 
text. The Paris correspondent of the SCIENTIFIC 
AMERICAN writes on European automobile fire appa
ratus. . A very complete account of Dr. Cushman'S 
theory of the electrolytic corrosion of iron is pub
lished, and will be continued in the next number. 
Prof. James Swinburne contributes an excellent paper 
on incandescent illuminants. The fuel-testing plant 
of the United States Geological Survey at the James
town Exposition is described and illustrated. George 
M. Little writes on new developments in arc lamps 
and high-efficiency electrodes, and gives some inter
esting comparisons between metallic and carbon arcs. 
An historical review of chemical conceptions is given 
by Prof. Charles Baskerville. 

· t .  I .  
The cultivation of bamboos on an extended scale is 

contemplated by the Japanese residents of Victoria, 
B. C. Experimental growths have proved very suc
cessful , and during the coming winter many roots 
will be imported from Japan. The cultivators hope to 
develop a big trade I'n bamboo furniture; and also to 
introduce the use of bamboos as water pipes, a 'pur
pose for which thpy have long been in use in the 
Orient . Bamboo cultivation is a profitable industry 
in .Ta]Jan , where the returns from an acre yield frOm 
$20 to $90.  
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THE RACES FOR THE ASTOR AND KING'S CUP. 
All things considered, the annual cruise of the New 

York Yacht Club for the year 1907 was the most 
successful event of  the kind in the history of this 
famous institution. Incidentally, it served to show 
that in the United States the noble sport of yachting 
was never more flourishing than at the present time; 
for when the fleet started on the first day's run, from 
Glen Cove to New London, considerably over one 
hundred yachts were flying the pennant of the New 
York Yacht Club ; the greater part of whom followed 
the fortunes of the cruise until the fleet was finally 
disbanded. 

The event opened with a race off Glen Cove, fol
lowed the next day by a beat to windward througn 
the waters of Long Island Sound to New London. 
The next day there was a reach from New London to 
Newport ; and following that, on the third day, WhS 
another reach, to Vineyard Haven. Returning, there 
was a stretch of windward work to Newport, where, 
on Friday and Saturday of last week, two excellent 
races were sailed for the Astor and the King's cups, 
the former race being somewhat marred by the l ight 
and fluky character of the wind, and the King's cup 
race being favored with an excellent sailing breeze of 
moderate force. During- the whole cruise there were 
races for nineteen special cups, a dozen of which 
were given by the flag officers of  the fleet ; two by 
John Jacob Astor, and one by King Edward, while 
four were challenge trophies. Over and above these, 
were forty-five class races, for many of which second 
prizes were offered. 

The principal interest centered in the 90-foot 
schooner class and the new 57-foot sloop class. The 
former was represented by three famous schooners, 
the "Elmina," designed by Carey Smith ; "The 
Queen," a new Herreshoff boat of last year, and the 
famous "Ingomar," also from the Herreshoff boards, 
which a few years ago made a clean sweep in a sea
son's racing against the crack schooners of England 
and Germany. In this class, also, was the l ittle 
schooner "Venona." The 5 7-foot class was represented 
by four exceedingly handsome sloops, all designed 
and built by Herreshoff this year. 1'1o ree of these, the 
"Aurora," "Winsome," and "Istalina," were built up 
to the limit of the 57-foot rating and were practically 
identical boats. The fourth, and most successful 
from the prize-winning point of view, the ; 'Avenger," 
was built with a view to securing the full adyantage 
of the time l imit, her rating being about 48, or just 
sufficient to bring her into the class. Her large time 
allowance, coupled with the fact that she was built 
with hollow spars, and had all the advantages of 
purely racing construction, caused the "Avenger" to 
win out against the three larger sloops on time allow
ance, generally with a considerable margin to spare. 

The Astor cup for schooners was won in a light and 
rather fluky breeze by Rear Commodore F. F. Brews
ter's schooner "Elmina" after a close. race against 
the "Queen" and "Ingomar." She beat the "Queen" 
by 1 minute and 16  seconds corrected time, and the 
" Ingemar" by 9 minutes and 59 seconds. The course 
was laid with the first leg to a mark off West Island, 
a - distance of 6% miles ; the second leg to a mark off 
Block Island, 18 miles ; and a home leg of 1 3 %  miles, 
making a total course of 3 8  miles. Among the 
schooners, "Queen" led at the first mark, having taken 
54 minutes, 58 seconds over the leg. "Ingomar" came 
next in 55 minutes, 54 seconds, and "Elmina" in 5 6  
minutes, 19  seconds. "Queen" was still leader at the 
Block Island mark in 2 hours, 22 miputes, 57 sec
onds, followed by " Ingomar" in 2 hours, 26  minutes, 
2 seconds, and "Elmina" in 2 hours, 30 minutes, 6 
seconds. Here the wind softened considerably, and 
"Elmina" drew to the front, her time for the third 
leg being 1 hour, 58  minutes, 7 seconds, "Queen" being 
second in 2 hours, 10 minutes, and 16 seconds, fol
lowed by "Ingomar," 2 hours, 13 minutes, 44 seconds. 
On corrected time the "Elmina" beat the "Queen" by 
1 minute, 16 seconds, " Ingomar" by 9 minutes, 59 
seconds, and "Winona" by 2 0  minutes, 17  seconds. 

Among the sloops, of  which fourteen started, the 
"Avenger" was winner on corrected time, in 5 hours, 
17  minutes, and 40  seconds. In her own 48  to 57-foot 
class the "Winsome" came nearest to the "Avenger," 
her corrected time being 5 hours, 24 minutes, 38 
seconds. That the "Avenger" should have beaten the 
"Effort," as she did, by 1 3  minutes and 3 seconds 
marks her as a phenomenally fast boat, and proves 
that Herreshoff's hand has lost none of its cunning. 

Although the race for the King's cup was inaugu
rated only last year, it has come to be as famous an 
event in its way as the race for the Astor cup. There 
were nine entries for the race, and seven crossed the 
starting line, the absentees being the "Weetamoe" and 
the "Effort."  The race was sailed over one of the 
King's cup courses laid out ' a r;t 8'.1 mmer, the first leg 
being 12  miles, the second 11 11! miles, and the last leg 
1 2  miles in length, making a total course of 3 5 14 miles. 
There was a fine breeze, and so much promise of more 
to come that the sailors had on oilskins in preparation 
for the thresh to windward. The "Queen" sailed the 
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first leg in 1 hour, 46 minutes, 12 seconds, the "Ingo· 
mar" in 1 hour, 45 minutes, 33 seconds, the 57-foot 
"Istalina" took 1 hour, 59 minutes, 32 seconds, and 
the "Avenger" 2 hours, 7 minutes, 42 seconds. The 
secon d leg was a reach of 1 1 14  miles, and the "Queen" 
drew slowly away from "Ingomar," her time for this 
leg being 1 hour, 5 minutes, 53 seconds, and that 
of "Ingomar" 1 hour, 7 minutes, 45 seconds. The l it
tle "Avenger" actually made better time over this leg 
than the larger sloops. The race was finally won t y  
"Queen" in 3 hours, 30  seconds, corrected time, the 
"Ingomar" being second in 3 hours, 34 minutes, the 
"Avenger" third in 3 hours, 43 minutes, 24 seconds, 
followed closely by the " Istalina," "Aurora," and 
"Winsome" of the same class, the last being the 
"Neola," whose corrected time was 3 hours, 51 min
utes, 27  seconds. The coveted trophy, therefore, for 
this year goes to the "Queen," which last year fin
ished far ill advance of the fieet, only to lose the cup 
on corrected time to the sloop "Effort."  

Autolnobiling and Health. 
Interesting researches on the influence of automo

biling on health have been recently made by A. 
Mouneyrat, and communicated to the French Acad
emy of Sciences. After the favorable influences ex
erted by an automobile trip on the skin, the organs 
of respiration, blcod circulation, and nervous system 
had been first ascertained by Dr. Legendre, the ef
fects produced by the rapid air exchanges on such 
a trip, both on normal , anremic, and neurotic persons, 
have now been investigated by Monneyrat. He made 
many experiments during automobile tours lasting 
eight days, with an average speed of 25 miles an hour 
and a daily run of 60 to 125 miles, both in spring and 
in summer, when . a  striking increase in the number of 
red blood corpuscles was noted. In normal persons 
the number of blood corpuscles on the day of start
ing was found to be 5 ,200,000 per cubic millimeter, 
while as many as 6,700,000 were found after eight 
days. In an anrnmic person 4,530,000 corpuscles were 
found on the day of starting and 5 ,300,000 after eight 
days, while in another anrnmic person the number in
creased from 4,300,000 to 5,600,000.  In the first per
son the percentage of red corpuscles would thus in
crease by about 29 per cent, in the second by 18 per 
cent, and in the third person by 30 per cent. 

An automobile trip results therefore in a consider
able increase of the percentage of red blood both in 
normal and anrnmic persons. .On the other hand, an 
excessive appetite also occurs . It is interesting to 
note that an automobile trip will prodUce the same 
effect as a stay in the mountains, the increase in the 
number of red blood corpuscles observed at a height 
of 1,200 to 1 ,800 meters being about equivalent. The 
trip induces deep sleep both in normal and neurotic 
persons ; the latter, who normally sleep but l ittle, 
rapidly becoming normal. 

... ' . . .. 
Hand L o olll Weavi ng in India. 

Hand loom weaving is  making consid erable pro
gress in the Madras Presidency in I ndia. Several 
factories have been established, the most important 
one containing forty to fifty looms, at Salem, under 
the direction of Mr. A. Chatterton, director of indus
trial and technical inquiries in the Madras Presi
dency. Here various looms have been installed to 
test their relative merits. So far an English hand 
loom with an automatic take-up motion has proved 
the best. These are manufactured in the School of 
Arts, Madras, where a loom with 54-inch reed space 
costs, exclusive of reeds and healds, 85 rupees ( $ 42 ) .  
The best reeds and healds come from England. The 
reeds are made of brass and the healds are fitted 
with steel eyes. In this  loom cloths can be manu
factured from yarn of coarse counts or a degree of 
fineness beyond that for which there is any consider
able demand. It is understood that in the hands of 
a skilled weaver it can be used for any class of work 
that can be done on the native hand loom. 

For the present, attention in the Madras Presidency 
is mainly directed to improvements in the methods 
of preparing warps and sizing them. Experiments ,n 
hand-sizing have proved a failure, and it seems al
most certain that the present methods of sizing will 
have to be retained in any process of warping which 
may be devised. Already the use of warping mills is 
very common throughout the Madras Presidency, and 
in Salem, for instance, it is usual for weavers to get 
their yarn warped at a separate establishment where 
nothing else is done. 

.. � . � ., 
'Roofing Paper Paint ( according to R. Roedelius. ) 

Distilled coal tar 2 5  parts, distilled wood tar 1 8  parts, 

silicic acid 15 parts, magnesia 10  parts, linseed oil 

6 parts, authracene oil 6 parts, iron oxide 8 parts, 

oxide of lead 8 parts, silicate of soda 4 parts. At 

a temperature of about 212 deg. F. ,  thoroughly mixed 

together into a syrup-like ma.ss. 
changes within 1 2  hours into a 
gutta-percha-like quality, that is 
sistant. 

This, applied thin, 
plastic cement, o.f 
very weather re-

l S I  
SOME NOTABLE GERMAN BRIDGES. 

BY F. C .  KUNTZ. C.E. 

The accompanying illustrations of German bridges 
show what particular attention is paid to the esthetic 
appearance of bridges in Germany. Artistic taste 
and consequently the growth of art are the result of 
the continuous impressions we receive 'from the beau
tiful surrounding us. Beautiful public buildings, 
monuments, fountains, parks are as much the cause 
as  the effect of the appreciation of art. The con
struction of a bridge in or near a city should be a 
welcome opportunity for a beautiful structure. We do 
n ot need any medieval towers at the ends of our 
bridges, as they would be meaningless to us. Amer
ican rivers have been and are means of communica
tion, not n.atural barriers like the historic Rhine but 
there is a wide field between a medieval tower

' 
and 

an anrnmic-Iooking end portal with a 5/16-inch web 
plate, a few punched holes representing the figures of 
the year of completion, a few punched rosettes and 
perhaps a bronze plate stating that the bridge is able 
to carry "a live load of 80 pounds per square foot 
of floor and a concentrated moving load"-and all 
that connected to the end posts of an unsightly Pratt 
truss with a few rivets, usually not strong enough to 
take the wind shear. The one is the work of an 
architect advised by an engineer, the

' 
other the work 

of an engineer trying to be a decorator. The only 
salvation is co-operation of engineer and architect, 
since it is impossible for any one man to master both 
branches of the art of building. 

Up to the nineteenth century bridge-building was 
considered a part of architecture. The distinction 
between architect and engineer originated soon after 
t.he French revolution, when during the reorganiza
tion of the Academie d' Architecture in Paris a breach 
occurred between the "Decorateurs" and "Construe
teurs." With the specialization of their work aud 
the extensive use of iron for bridges and other 
structures the breach widened vntil finally the neces
sary mathematical training of the engineer made of 

. 
him a hopeless utilitarian. In his address as presi
dent of the Institution of Civil Engineers, the late 
Sir Benjamin Baker, referring to the Firth of Forth 
bridge, remarked that, if engineering structures built 
on the line of utility and economy do not appeal to 
the artist, he has to change his requirements of their 
beauty. Similar ideas were expressed by many 
others, and they have had a wholesome influence on 
engineers and architects in wiping out useless con
struction and senseless ornamentation-we smile to
day at the highly ornamented guns, flying machines, 
and other "tools" of the eighteenth century ; but it 
certainly is more than doubtful ' that because a 
statically incorrect structure is not rational and 
therefore not beautiful , a statically correct, one is 
necessarily beautiful .  Much more justified would be 
the expression that the correct but ugly structure is 
only partly correct. 

The first of our front-page illustrations shows the 
highway bridge across the southern branch of the 
River Elbe at Harburg, built 1897-1899 at a cost of 
$420,000.  It consists of four arch spans of 331  feet 
each, weighing 2 , 270 tons, and six deck spans of 102 
feet, weighing 600 tons. The roadway has a clear 
width of 23 feet, accommodating one trolley track. 
There are two 8-foot sidewalks, carried by brackets 
outside of the trusses. The truss system is a "two· 
hinged" braced arch with a tension member under 
the floor, tying the two end hinges together. The 
tension in the tie replaces the horizontal resistanCe 
of the abutments against overturning, forming with 
the arch one elastic truss system exe rting only ver
tical pressures on the supports. Uniform changes in 
temperature do not ca,use any stresses because the 
tie will change its length with the other arch mem
bers, provided one hinge is placed on rollers. The 
greatest advantages of the vertical pressure on the 
supports, however, occur in the case of several con
secutive arch spans ; as without the tie, the inter
mediate piers and their foundations would have to be 
very thick to resist the hori zontal thrust resulting. 

In this bridge the so-called "secondary"-usually 
neglected-stres�,,"J, caused by the customary rigid 
connections of the floor beams to the trusses, were 
reduced in making the floor system "freely sus
pended," so that its vertical elastic deformations are 
entirely independent of those of the trusses . Each 
floor beam is fastened to the suspenders by means of 
a ]lin instead of being riveted, with the only excep
tion of the center floor beam, which is rigidly con
nected to the suspenders. The horizontal ties of the 
trusses and the lower horizontal wind bracing form 
thus a fixed line to allow the floor system to expand 
or contract toward both ends. For the same reason 
no vertical, but only a h?rizontal upper wind bracing 
is used. The lower horizontal wind · bracing consists 
of stiff diagonals riveted to the two ties, but having 
no connection whatever. to t.he floor beams, the wind 
force coming from the live load moving across the 
bridge being transmitted to the leeward tie by means 
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"A fenger," Winner of Astor Cup for Sloops. Commodore Cornelius Vanderbilt's Flagship ,. North Star." 

" Queen," Winner of the King's Cup. ,. Elmina," Winner of the Astor Uup for Schooners. 

Start. of the Race Off Newport for the King's Cup. 

Start of the Sloops for the Astor Cup. 

THE 1907 RACES FOR THE ASTOR AND KING'S CUPS. 



of a loose vertical butt joint formed by I!!mall pro

jections of the bottom chord of the floor beam. 
This fact is very interesting, showing that Euro

pean engineers are adopting articulated connections 
in their briges-at least in a transverse direction
at a time when American engineers .are abandoning 
pins and eye-bars in lighter bridges in favor of riv-
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AMERICAN SUPPLEMENT, February 23, 1901), to prevent 
the stilt-like appearance of the steel structure at the 
piers. The viaduct across the island consists of six 
deck spans with parabolic trusses of 130 feet span 
each. In the accompanying illustration these- trusses 
are shown being erected from a traveling gantry. The 
floor system is also here "freely suspended," which ia 
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arches while carrying above a superstructure of mao 
sonry composed of defiant medieval towers of great 
beauty. 

Another view represents the highway bridge across 
the Rhine at Worms, built in 1897-1900. It consists of 
one center span of 346 feet and two side spans ot 
310 feet each, with· a total steel weight of about 2,000 

Highway Bridge Across the Rhine Between Ruhrort and Homberg, Showing Method of ErectIOn by Overhang. 

eted connections for the sake of greater rigidity 
under traffic. This construction will hardly be copied 
in this country. A bridge should be a stiff structure 
in space, able to resist unforeseen shocks, stresses, 
etc., and not be stiff in a longitudinal and transversal 

plane independently. Stiffness, that is, freedom from 
excessive deflection with vibration, is just as neces
sary to lengthen the life of a bridge as is its strength 
expressed in so-and-so-many thousand 
pounds of permissible working stress per 
square inch under a probable live load; 
but it does not generally receive the at
tention it deserves, because it cannot as 

easily be defined. 
The lower front page illustration shows 

the railway bridge at Mainz which crosses 
two arms of the Rhine and an island, to 
accommodate two tracks and two side
walks for the considerable length of 
3,000 feet. It cost $1,300,000. The two 
river crossings consist of three and two 
arch spans· respectively, the span lengths 
varying between 306 feet and 382 feet. 
The truss system is the same as in the 
bridge described above, that is, a braced 
arch with a tie connecting the end hinges. 
It is not clear why the river piers were 
not extended a little higher, as has been 
done, for instance, in the bridge across 
the Rhine at Diisseldorf (see SCIENTIFIO 

even less commendable in this case, since the bridge 
carries railway traffic. The bridge being located at the 
gates of the old city of Mainz, whose history reaches 
back into ancient Roman times, special care was taken 
in the architecture of the abutments to express the 
strategic importance of this 10Gation in history, and it 
must be admitted with great success. The massive 
abutments are relieved below the floor by masonry 

Highway Bridge Acr\lss the Rhine at Worms; a Fine Example of Correct Architectural I)esign. 

SOME NOTABLE GERMAN BRIDGES. 

tons. There are masonry approaches on both sides, 
consisting of 12 concrete arche3 with 3 hinges and 
spans varying from 70 feet to 115 feet. The roadway 
is paved with wooden blocks on asphalt and has a 
clear width of 22 feet. There are two sidewalks 7 feet 
wide, each carried on brackets outside of the trusses. 
The arch trusses located entirely below the floor are 
25 feet apart, have two end hinges and the shape ot 

Island Spans of /'he Railway Bridge at 
.Kainz, Showing Erection of Trusst's 

by a Traveling Gantry. 

a crescent to indicate the concentrated 
reactions at the hinges. The rise of the 
center line is very small, being only 
about one-tenth of the span. To accen
tuate the boldness of the outline with a 
flat curvature in the center, giving also 
more clearance for the river traffic and 
at the same time keeping the hinges low 
to reduce the lever arm of the great 
horizontal thrust, the center line of the 
arch is an elliptical curve. The depth 
in center is about one-fiftieth of the 
span. Architecturally the bridge is a 
model. Tha arches being below the floor 
clearly show their static function, while 
the portals, treated as massive masonry 
towers, furnish the necessary horizontal 
stability, giving at the same time ex· 
pression to the historic dignity of the 
place. The masonry is treated in a sim
ple maimer, to impress more with its 
massiveness than with small ornamental 
detail. If we were allowed to express a 

wish, it would be that the three river 
spans had been made a little longer and 



154 

the masonry arch adjoining the one tower on the 
river side left out, making the river crossing sym
metrical, both towers accentuating the limits of the 
steel construction. 

Another view shows the highway bridge across the 
Rhine between the cities of Ruhrort and Homberg 
during erection. The construction began in 1905 and 
will be finished this year at an expense of about 
$1,100,000. The width of the street is 53 feet between 
railings, and the distance between trusses 36 feet . 

The total length will be 2,001) feet, with a center span 
of 667  feet, which will make this the longest span in 
Germany, and, with only two exceptions, the longest 
in Europe; the larger spans being, in the Viaur via
duct in France, 722 feet, and in the Firth of Forth 
bridge in Scotland, 1 ,710 feet. A span of 667 feet is too 
long for an ordinary truss bridge, the longest so far 
built being 546 feet. An arch or suspension bridge 
woLld have been possible, but these were con
sidered undesirable on account of the danger of set
tlements of the foundations caused by coal mi nes nea:
the bridge site. The only system left was the can
tilev�r, which exerts vertical reactions only, and this 
was adopted. The outlines of the trusses are very 
pleasing, which is  indeed rare in cantilever bridges. 
It is interesting fo note that in spite of the great 
weight, the trusses are riveted throughout, no eye
bars or pin connections being used. 

• t • • •  

THE SHEEP-KILLING KEA. 

BY GEORGE R. MARRINER, F.R.M.S., A S SI STANT IN BIOLOGY, CANTERBUBY 

COLLEGE, NEW ZEALAND. 

New Zealand has its full share of interesting ani
mals, but with the exception of that strange out-of
date lizard-like animal, called by the Maoris the tuatara, 
the avifauna claims them all. The extinct moa, that 
giant of the bird world, is the only bird known that 
has not even a vestige of a wing; the little kiwi itself 
is  almost wingless, and is the only bird known that 
has its nostrils opening to the exterior at the tip of 
its long beak; while among the migratory birds the 
godwit holds the record for long sea fiights, for it 
flies from New Zealand to Siberia and back every 
year. 

However, of late years the bird that has come to 
the front, owing to its strange habits, is the kea. This 
mountain parrot ' (Nestor notabilis ) is somewhat 
larger than a pigeon, and its feathers are mostly dark 
green edged with black, while under its wings and on 
its tail its color is brick red. Its beak is very strong, 
and the upper mandible very much curved. The bird 
is confined to the South Island of New Zealand, 
where it lives among the peaks of the Southern Alps, 
which often rise from seven to over twelve thousand 
feet in height. However, it does not by any means 
always live near the summits of these snow clad peaks, 
but is most commonly found just about the forest 
limit. 

About thirty-eig�t years ago, a number of sheep 
were found torn about in a way that was quite un
known to the sheep farmers, and so a very close watch 
was kept. The result was that several keas were seen 
sitting on some sheep and pecking at the wool, and 
at another time several keas were seen sitting around 
a wounded sheep. At once the keas were condemneJ. 
without any further proof, and the slaughter of these 
interesting birds which was then commenced CO:1-
tinues until this day. This was the first and best 
instance recorded of the keas killing sheep, and when 
the evidence is sifted there is no absolute proof at all 
in the record. 

This supposed change of an insectivorous and berry· 
eating bird to a bird of prey has been the cause of 
a long controversy between station owners and sheep 
farmers and the scientific men of the colony, who took 
the part of the kea. 

When the writer took up the question in 1905,  after 
reading through all the available records, he could not 
find one writer who saw the bird kill a sheep, nor was 
the name and address , of any actual eye-witness given. 
Not only was the fact of the kea's change of habit of 
scientific importance, but the loss of thousands of 
sheep made it essential that the question should be 
once an!! for all time satisfactorily settled. The writer 
then set to work, and collected written accounts from 
men who had actually seen the bird killing and 
attacking sheep, and the result of this investigation is 
published in the Transactions of the New Zealand 
Institute, 1906 ,  

Great care was taken to make the evidence authentic, 
and in each case the. witness had to send in a written 
statement that he would be willing to swear to his 
evidence before a justice of the peace. 

. 
The reason why so few people have ever seen the 

kea at work seems to be due to the fact that the 
killing is mostly done at evening or early morning, at 
places which men seldom reach until long after the 
bird has finished its deadly work Among my corre
spondents, over thirty men have actually seen the kea 
killing the sheep. These witnesses do not consist only 
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of musterers and shepherds, but in many instances 
they are either managers of the sheep stations or the 
station owners themselves. Summing up the different 

accounts, which owing to limits of space cannot be 
published in full here, the birds' mode of procedure 
seems as follows : They may attack in ones or twos 
or in numbers, but usually one or two birds do the 
killing, and the others share in the spoil. The keas 
always seem to choose the pick of the fiock. The bird 

'" Vegetable Sheep," Saill to Account for the Sheep
Killing Habit of the Kea. 

settles on the ground near its quarry, and after hop
ping around for some time, it leaps on its prey, usually 
on the rump. The movement of the sheep may cause 
it to fall off, but it persists until it has firmly perched 
itself on the sheep'j'l back Then the kea begins it:; 
operations by tearing out the wool with its powerful 
beak, and at last gets its beak into the fiesh. 

The sheep, which for some time has been moving 
uneasily about, gives a jump as the beak pierces the 
fiesh, and then begins to run wildly about in vain 
efforts to rid itself of its tormenter. When, however, 
the sheep find� it cannot dislodge its enemy, it seems 
to become terrified with pain and fright, and rushes 
blindly about, usually at a 'high speed, the kea mean
while holding on and balancing itself with out
stretched wings. When the beast stumbles, the kea 
rises on its wings, and settles down again onto the 
sheep when it )las regained its feet. This awful race 
is continued, until, bruised by its numerous falls, 
utterly exhausted by its death struggles, the poor ani
mal stumbles to rise no more, and becomes an easy 
prey to the kea. 

It has always been supposed that the kea attacked 

THE NEW ZEALAND KEA, WHICH HAS ACQUIRED THE 
HABIT OF KILLING SHEEP . 

the sheep for the sake of the kidneys, and the first 
man to dispute this, as far as I know, was Mr. F, F. C. 
Huddlestone. Dr. Alfred Russel Wallace, in his bool{ 
entitled "Darwinism," after describing the method of 
the kea's attack, says : "Since then it is  stated that 
the bird actually burrows into the living sheep, eating 
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its way down to the kidney, which forms its special 
delicacy." 

From the evidence of men who have seen many 
sheep killed and wounded by keas, this statement ap
pears to be erroneous; and of the many correspondents 
that have communicated with me, only one states that 
the bird eats . the kidneys, and later on, the same 
writer says : "I have shot many keas by the dead 
sheep, and they have vomited up fat." It appears : s  
if, even in this instance, the birds eat the fat rather 
than the kidneys. 

One reason why people suppose the kea to be fond 
of kidneys is that the keas nearly always attack the 
sheep on the loin, just near these organs. But this 
may be due to the fact that the rump of the sheep is 
its widest part, and provides a firm foothold for the 
kea. Several witnesses say that it is almost impossi
ble for the kea to keep on the sheep's back unless he 
perches on this part. Furthermore, when flying after 
a sheep, the rump is the nearest and handiest part to 
settle on; and as the birds often have to alight on 
the sheep when it is running, it is no wonder that the 
rump is the part chosen. It naturally follows that 
when perched on the animal's hind quarters, the bird 
will commence to pick the sheep's back at the handiest 
part, namely, the loin, which is  very easy to tear open, 
owing to the absence of ribs. Even the first recorded 
accounts of sheep killing mentioned that the birds 
attacked the loin. I can hardly believe, as some peo
ple do, that by some kind of instinct the kea knew 
where the kidney fat was to be found in the live 
sheep. This latter idea is somewhat upset by the 
fact that cases have been seen where the flesh around 
the backbone has been eaten, and the kidney and the 
kidney fat left almost untouched. 

We now come to the interesting question as to how 
the kea acquired the habit of killing sheep and eating 
the carcasses. This can never be completely answered, 
but there are several theories which are well worth 
considering, as they throw a certain amount of light 
on the reasons for the bird's change of diet. 

I . The Vegetable Sheep theory is certainly the 
most popular, though it has very little to recommend 
it. The supporters of this theory suppose that the 
kea had been in the habit of tearing open the "vege
table sheep," Haastia pulvinaris and Raoulia eximia, 

in search of grubs which are supposed to live in these 
peculiar plants. They are found especially in the 
northern half of the Middle Island at an altitude of 
from 4,600 to 6,000 feet, and in external appearance 
they somewhat resemble a sheep, growing as they do 
in the form of cushions often as large as sofas, and 
the whole surface having a woolly appearance. It was 
supposed that when the sheep first wandered into the 
kea's domains, the birds mistook them for the wool
like plants, and with the idea of digging out the grubs, 
they began to tear open the skin of the sheep. In this 
way the keas are supposed to have acquired the 
method of killing the sheep and eating the fiesh. 

This all sounds very feasible, but on further investi
gation, it is found that the true facts do not support 
the theory. 

1 .  Where the keas were first known to kill sheep, 
the vegetable sheep do not exist. 

2. There are no grubs in vegetable sheep that are 
large enough to attract the keas. 

3 .  In places where both the keas and the vegetable 
sheep are found, the latter is never seen in a torn-up 
condition. 

It seems to me that unless further evidence is  forth
coming to support this theory, it must be left out of 
consideration. 

I I .  The Curiosity Theory suggests that the kea, 
being a very inquisitive bird and fond of investigat
ing anything at all strange that comes in its way, 
when it first saw the sheep wandering into its domain, 
at once began to investigate this strange object, and 
so learned to tear the sheep open. 

III. The Hunger Theory suggests that lack of food 
caused the birds to feed on the fat and mea

'
t thrown 

away at the sheep stations. In this way it obtained a 
taste for meat, and soon became daring enough to 
attack the living e'xample. 

IV. '1 he Maggot Theory suggests that the birds first 
began to eat the maggots found on the dead sheep, 
and soon learned to eat the meat and then to attack 
live sheep. 

This theory seems to have much in favor of it, 
especially when we remember that the kea is naturally 
insectivorous. Again, the very fact that the birds 
seem fond of dead carcasses rather supports this the
ory. It is of course impossible to say which theory 
is nearest the truth, but I think that there is no doubt 
that the main factors that caused the harmless keas 
to change their diet and become birds of prey of no 
mean order are expressed in the last three theories. 

In conclusion, I think that I am justified in saying 
that, as far as human evidence can be relied on, I 
have conclusively proved that the kea has not only 
taken to meat eating, but that it does actually attack 
and kill sheep for the sake of the meat and fat. 
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VARIABLE PRESSURE MECHANISM FOR AIR BRAKES. 
About thirty years ago, during some experiments 

with air brakes, conducted by the Institute of Me
chanical Engineers of London, it was discovered that 
the friction between the brake shoe and the wheel is 
dependent not only upon the pressure applied to the 
shoe, but upon the speed of the wheel as well, because 
the same pressure at high speeds will not develop as 
much friction as it will at low speeds_ It is on this 
account that the engineer must ease off the brakes as 
his train slows down, else a pressure which could 
safely be applied to the wheels when traveling at high 
speed WOUld, as the speed slackens, develop sufficient 
friction to lock the wheels and produce 
injurious skidding. With a view to over
coming this defect of the common air brake, 
a valve mechanism has been devised, which 
automatically acts upon the air pipe to re
duce the pressure gradually. 

Scientific American 
wheels when the brakes are set, thus lifting the arms 
N and swinging the shaft 0 upward on the upper legs 
R as a fulcrum. Should the truck be traveling in 
the opposite direction, there would be a downward 
drag on the shoes A, tending to swing the shaft ° 
downward on the lower legs R as a fulcrum. How
ever, any displacement of the shaft 0,  whether upward 
or downward, is resisted by the springs P. By adjust
ing the heads on

' the studs Q, the spring tension on 
the shaft ° may be regulated to any desired degree. 
Not until the coefficient of friction at the shoes A 
overpowers the resistance of the springs P will the 
shoes A be displaced ; but with them the shoes carry 

155 
Investigation of' Steel-Hardening Metals. 

So many investigations have been carried on in 
connection with the manufacture of crucible steel and 
of high-speed tool steels that further advance in this 
direction would seem most improbable, but the com
bination of other metals with steel has now fully 
shown that they give it specific properties that adapt 
it especially to particular uses. The known steel-hard
ening metals, in the order of importance of production 
and use, are nickel, chromium, manganese, tungsten, 
molybdenum, vanadium, titanium, cobalt, and tiranium. 
The value of these metals produced in the United 
States in 1906 amounted to $458,327,  of which .$393,667 

was for tungsten. The price of tungsten, 
which has been increasing for a number of 
years, was quoted at $ 5  to $6  per nnit ( 1  
per cent o f  a ton ) i n  1905 , and a t  $12 per 
unit in the spring of 1907. Only small 
quantities are at present imported into the 
United States, as European markets utilize 
practically all that is produced in foreign 
localities, mostly in Peru and Australia. 
Large deposits of tungsten are found in 
Australia, and it is  not improbable that 
sufficient may be obtained there to permit 
a certain portion of it "to be shipped to 
the United States, but for the present this 
country will have to look within its own 
borders for sources of supply. 

Our attention has recently been directed 
to a new solution of the problem, consisting 
of a mechanism that is operated and con
trolled directly by the frictional engagement 
of the shoe with the wheel, varying the shoe 
pressure without reducing or wasting the 
air pressure. The coefficient of friction be
tween the wheel and shoe is held at a pre
determined constant, regardless of speed or 
slippery conditions of the wheel. In this 
way a maximum retardation of the train 
is obtained at the outset, and the same uni
form retardation is maintained until the 
train comes to a stop. The new brake is 
called the "Maxim us," and details of the 
mechanism are shown in the aCCOm' 

Tmck Equipp�d with Variable Pressnre Brake Mechanism. 

The increased demand for the steel-harden
ing metals has stimulated prospecting for 
the ores in the United States, and informa
tion concerning them is eagerly sought. So 
many inquiries have reached the United 
States Geological Survey that a special in

panying drawings. Each truck wheel is provided with 
a pair of brake shoes A and B, respectively operating 
on opposite sides of the wheel. The shoes B are sus
pended from the truck frame by means of hangers a, 
while the opposite shoes A are supported by links D, 
which connect them with the pressure-regulating 
mechanism, as will be presently explained. The brake 
beam, which carries the shoes A, is  formed at its 
center with a yoke E, that extends under the axle and 
finds support in a pair of hangers F. A cam groove 
G is  formed in the yoke E, which is adapted to receive 
a roller mounted on the lower end of a lever H. The 
lever is supported ' at this end in hangers I, while its 
upper end is  connected to the brake rod J, which runs 
to the usual brake cylinder. The brake beam K, car
rying the brake shoes B, is connected to the lever H 
by means of links L, and to the end of yoke E by 
means of links M. It will be evident that when the 
brake cylinder is  operated to move the rod J toward 
the left, the lever H, by pressing against the cam G 
and by pulling the link L, will draw the opposite 
shoes, A and B, against the peripheries of the wheels. 

When the brakes are set, the hangers a resist the 
frictional drag exerted on the shoes B by the wheels. 
The links D perform a similar office for the shoes A, 
but are not attached to a rigid body as are the hang-

, 
\. 

the brake beam and yoke E. and by altering the point 
of contact of the lever H in the cam groove G, the 
pressure of the shoes on the wheel is eased np. 

When this occurs, the brake
' 
cylinder is prevented 

from exerting a higher pressure by the action of' a 
bell-crank lever S, as best shown in Fig. 2. One arm 
of this lever bears against the square shaft 0,  and the 
arm is adapted to engage the teeth of a rack T. The 
latter is connected by means of a rod U with the 
piston of the brake cylinder. Normally, the lever S 
is held out of engagement with the raCk, but when the 
shaft 0 is swung bodily upward or downward- by 
excessive friction on the brake shoes A, the lever is 
pressed by a spri ng into engagement with the rack T, 
thereby locking the piston of the brake cylinder. 

It will be evident that this mechanism may be made 
to give any desired minimum or maximum pressure, 
by adjusting the normal compression of the springs P. 
When the brakes are applied at any speed, they adjust 
themselves at once to the friction existing at that 
speed, and reduce the pressure at the shoes as the 
speed reduces. Skidding is impossible, and there is no 
danger of injurious shocks. A uniform retardation 
is automatically effected without imposing any re
sponsibility on the engineer. The brake has been 
put into actual service on one of the principal rail-

vestigation of the subject has been planned, which has 
been assigned to Frank L. Hess. In the course of 
this work, which will extend throughout the summer 
and into the fall, Mr. Hess will visit South Dakota, 
Idaho, Colorado, Montana, Washington, Oregon, Cali
fornia, Nevada, Utah, and Arizona. The results of 
Mr. Hess's work will be reported in a bulletin on the 
steel-hardening metal deposits other than manganese. 

Kight to TIse the N,allle " Chartre use." 

After a long litigation in the English courts the 
Carthusian monks have lost their case in an action 
which they brought to restrain the use of the name 
"Chartreuse" in connection with the sale of liqueurs 
in England. 'The monks were expelled from France in 
1903 and their business of La Grand Chartreuse was 
continued by a French government sequestrator, 
against whom the action was brought. Justice Sir 
William Joyce, in the High Court of Justice, in deliv
ering judgment said that after the expulsion the 
sequestrator became entitled to the business of La 
Grand Chartreuse, including the distillery and its 
assets and good will. The business now conducted by 
the monks at Tarragona, in Spain, was not legally the 
old business or a continuation of it. The defendant 
had not made any misrepresentations regarding the 
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DAltaili'i of the Variable Pressure Brake �Iechanism. Efficiency of Improved Bi'akfl As Compared With Ordinary Brake. 

ers a, and will yield when the frictional drag exceeds 
a predetermined limit. It will be observed that the links 
D are connected to arms N affixed to a square shaft 
O. The ends of the shaft 0 are inclosed in a pair of 
boxes carried by the truck frame. A pair of springs 
P, held in compression between the boxes and adjust
able heads on a pair of studs Q projecting from oppo
site ends of thc shaft 0, exert a tension on this shaft, 
which is sustained by the legs R formed on the shaft 
and bearing against the end walls of the boxes. It is 
these Iilprings P which govern the amount of pressure 
that shall be exerted by the brake shoes on the wheels. 
If  the truck be traveUng toward the right, there will 
be a tendency for the shoes A to ride up on the 

VARIABLE PRESSURE MECHANISM FOR AIR BRAKES. 

roads of England,  and has thoroughly proved its 
efficiency. It applies a varying force, which is 160 
per cent or more of the weight of the vehicle at the 
commencement of application, and gradually eases off 
to 80 per cent. A comparison of the improved brake 
with the ordinary air brake is shown in the accom
panying diagram , and it is found that the former 
exerts nearly 70 per cent more pressure, that it 
effects 62 per cent more retardation, and that it stops 
a train in 38 per cent less distance than the ordinary 
brake. 

• • • • •  
Soft solder deteriorates. If kept for a long time 

in a damp atmosphere the metal does not flow readily. 

liqueurs he manufactured. The monks' action was 
therefore dismissed, with costs. 

• • •  
_ An effective bactericide is announced by Messrs. 

Paterno and Cingolani , w ho have found that one-half 
grain of silver fluoride in a quart of water effects 
complete sterilization. Experiments were made with 
complete success on sewage water infected with vari
ous injurious micro-organisms, including those of 
typhoid, diphtheria and cholera. In each case steriliza
tion was complete and permanent. Fluorides are 
reputedly .very poisonous, but dogs given food

' 
con

taining a small quantity of the preservative showed 
no ill effect. 
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RECENTLY PATENTED INVENTIONS. position. The key, when assembled for use, PRECISION GRINDING. By H. Darbyshire. Cement and other products, manufacture 
of, A. P. Bjerregaard . . . . . . . . . . . . . . . . .  864,068 

Cemeilt in rotary kllns, burning, B. H. ElectrIcal Device.. Is slightly larger toward the head end so that 

ELECTROMAGNETIC SOUNDING APPA- it can be dr�ven tight in its seat. 
New York : Hill Publishing Comvany. 
162 6x9 pages ; 39 illustration's ; 3 
tables. Price, $2. 

Thwalte . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; 864,045 
RATU S.-W. F. SEIDEL and E. SASSENHOFF, FEEDING-HOPPEll.�A. JOHNSON, New 
Elkhart, Ind. The hIvention relates to appa- i York, N. Y. The improvement pertains to hop
ratus capable of general use but of pecul iar i pel's for feeding �etal cro�ns or caps for 
service upon automobiles, motor-boats and the bottles or other artIcles havmg inclined walls 
like in which it is desirable to sound signals of gradually increasing diameter, ,to an as
at will. It may be operated by direct or sembling table. The object being to provide a 
alternating currerits, and employed as a horn device so constructed as to direct and deliver 
or whistle, and operated by hand or foot. It · the articles open side, or tight side upward, 
is easily regulated and admits of a variety of for receiving cork disks therein, thus oDviat
uses. Ing the necessity . of man ually . turning the 

The author Gf this book, who is a well 
known contributGr to the columns of the 
American Machinist on grinding and kindred 
subjects, sets forth in this volume some valu
able infGrmation which should be of service to 
users of 'grinding machines in general . He 
deals briefly and to the point with the advan
tages of grinding, describes various classes of 
grinding wheels and methods of making and 
grading them, discusses speeds and feeds, of 
wheel and ' work and the effect Gn output 
and quality of finish, of coarse and fine grits, 
hard and SGft wheels, brGad and fine side 
feeds, etc. One chapter is devoted to plain 
cylindrical grinding and another to plane sur
face grinding In which the use of the mag
n etic chuck Is taken up alGng with other mat
ters pertaining to this line ' of operations.  
Some causes of defective work such as tem
perature, improper methods of chucking. 
pGorly fitted arbors, etc., are treated in a way 
that should make this section Gf the bOGk 
especially useful to grinding-machine opera
tors. The last two chapters of the book . are 
devoted to laps and lapping. and measuring 
tools and gages, both of which subjects are of 
ImpGrtance in connection with the finishing Gf 
precision w Grk. 

Centerer, L. Evans . • . . . • . • . . . . . . . . • . . . . . •  863, 909 
Chain, expan.lble, S. B. W. Covell . ,  . . . . .  863.836 Channel cutter. J. S. Ramlose . . . . . . . . . . . . 863,939 
Chaplet. F. Vollmer . . . . . . . . . . . . . . . . . . . . . . 863 . 816 Charging device, T. F. & J. G. Witherbee 864.053 Cheese cutter. long horn. W. L. Bridges . . .  864, 1 19 churn, O. G. Guss . . . . . . . . . . . . . . . . . . . . . . . 863.713 
CIgar mol.tener. J. K.  William • . . . . . . . . .  863.769 
Cigar wrapper cutter. L. W. Palmer . . . . .  864, 105 
CIrcuit closer. automatic. Pearson & Adams 864.027 
Clamp. Gee Door clamp. 
Cleaning rod. thread tiP. A. M. Sheakley . .  863.762 
Clock, J. C. Burke . . . . . . . . . . . . . . . . . . . . . . .  864 .075 
Clock case, C. E. Sanford . . . . . . . . . . . . . . . .  863.882 
Clockworks. spring attaching means for. J. 

crowns; therefore. saving considerable time In 

or General Intere.t. the assembling of parts. 
S. Kirstein . .  . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  863.725 

Cloth cutttug machine. electrical, E .  M. 
Waring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 863.956 

MAILAB LE B LOTTER.-G. W. SPEYER, 
I 

Prhne ltIoverll and TheIr A c c e  •• o ri .. ... �hiladelph�a. Pa. The object 01 the invention FEED-WATER HEATER .-M. L. CABLE, IS to' prGvlde an article. Gne portion of which Greensboro, N. C.  The invention relates to 
comprises a blotter and the remaining pGrtlon ' water heating systems designed for use in con
adapted to carry any desired amount of adver
tising matter and also the name and address 
of the perSGn to' whom the article is mailed. 
On arriving at Its destination, the . advertising 
and address sections may be torn off, leaving 
the blotter perfectly clean and fresh for use. 

Cloth. manufacture of. T. N. Burberry . . . 863.780 
Clothes drainer. J. C. BlIemelster . . . . . . . . 863,776 
Clothes rack. locking. Knowlton & Wll-

IIams . . .  . . .  . . . . . .  . . . . . . .  . . .  . .  . .  . .  . . . .  863,726 
Clothes wringer, G. A. Paddock . . . . . . . . . .  863 ,748 
Clutch and drum, J. D. Maxwell . . . . . . . . . . 864, 01 6 
Clutch. friction, N. M. Powell . . . . .  863.639, 863, 640 

PICTURE-HANGER.-H. N . PATRI C K  and G. 
T. OGLESBY, Sheffield. Ala. In this Instance the 
invention is an Improved means for hanging 
or suspending pictures from walls. It pro
vides for easily and quickly raising or lower
ing as required, and ' fGr locking at any re
quired height. The rim Gf a disk is bent out
wardly to provide increased space for the cord 
when wound on the pulley. 

FENCE-POST.-A. M. WEATHERLY. SR., 
Rome, Ga. The object of the Invention is the 
provision of a double metal post which may 
be manufactured eCGnomically and is rigid and 
durable in use. It is adapted for use Gf bGards. 
pickets, or wires comprisin g the body sections 
Gr portiGn of a fence, and may be used in l ine 
as a part of the fence proper, 0'1' a s  a corner 
therefor. 

STOVEPIPE.-J. MCGHIE and B. BLOOD, 

Spokane, Wash. The invention is an improve
ment in stove and other pipe-joints and has 
for an obJect to provide a Simple construction 
which can be easily made and which will ef
fectually and safely couple the pipe sectiGns 
SO' they may be cQnveniently detached. In prac
tice the sectiQns may be made with projecting 
hook-like tongues at Gne end and the beads at 
the other end for convenience in fitting the 
seetions together. 

. 

DINNER-BUCKET.-J. J. B URNS. Cumber
land, Md. In this patent the invention is an 
improvement In dinner buckets intended espe
dally for working men and others who may 
de�ir() to take dinner with them. and for heat
ing the different articles. The bucket will be 
found useful by hotels and resta uran ts fQr 
sending Gut hot dinners. 

DEVICE FOR TEACH ING PENMAN SH I P.-
L . G. MCCONACHIE. Madison. Wis. In the 
ordinary schoO'l copybGok used in teaching pen
manship each page cGntains an engraved head
line 0'1' model and a dozen or more lines under
neath upon which the pupil endeavors to re
produce the CGPy. The inven t()r s object is to 
overcome the above objections by providing a 
simple and 'compact article of novel form. 

MEASURING DEVICE.-G. F. CLARK , Tower. 
Minn. The object of this imprGvement is to 
prQvide in one cGmpact implement. cGnvenient 
fGr use. a board 0'1' log rule of suitable length, 
a short scale to take the thickness of plank 0'1' 
boards. and a pencil hGlder and a chalk h older 
for respectively tallying the material as meas
ured. and for marking the area 0'1' cubical con
tents of boards or logs, respectively. as they 
are measured. 

nection with the feed water for boilers, radiat
ing systems and the like. in which . exhaust or 
waste steam from an engine or the like is 
utilized for the purpose of heating water, the 
st�am and water being combined In a heater 
before being supplied to the feed pipe connected 
to' the boiler or other device. An Gbject is to 
get the greatest possible temperature in the 
feed water with the least amount of steam. 

WATER-PURIFYING APPABATUS FOR 
FEE])-WATER IN STEAM-BOILERS.-J. 
JORGENSEN, Baldersgade 8. Copenhagen, Den
mark. In the present patent the invention Is 
an improvement in purifying apparatus for 
feed water, and relates especially to that class 
of purifying apparatus wherein the feed water 
is mixed w ith Ume water contained In a tank 
or vessel , the lime water being supplied to' the 
feed water at definite intervals. 

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

NEW BOOKS, ETC. 

FIGHTING SHIPS . Founded and edited 
by Fred T. Jane . ,  London : Pub
lished .for the Naval Syndicate by 
Sampson Low, Marston & Co., Ltd .• 

1907.  Price; $8.50.  Oblong 4to ; 
pp. 495.  

Clutcb , friction. A.  Master . . . . . . . . . . • . . . . .  863.864 
Coal hOisting apparatus. A. Suck . . . . . . . . . .  863 . 668 
Coke extracting machine, E. H. Abraham . 863.891 
Coke oven, G. C. Landi • . . . . . . .. . . . . . . . . . . .  864.099 
Comb. C. A. Dunbar . . . . . . . . . . . . . . . . . . . . . . .  864 . 124 
Composite layers. uniting and molding. A. 

'Tboma . . .  . .  . . . . . .  . .  . . . . .  . . .  . . . . .  . . . . .  864. 043 
Concrete block mold. E. O. Ricks . . . . . . . . . . 863.751 
Concrete mixer. F. W. Blakeslee . . . . . . . . . .  863.775 
Concrete, etc. ,'" reinforcing bar for, S. B .  

WIlliamson . . . . . . . . . . . . . . . . . . . . . . . . . .  863,959 
Condenser, barometi."ic, H. D. Baragwanath. 863 , 577 
C'onveyer for metal bars, J .  R .  George, 

863.842. 863.841 
Conveying apparatus. J. T. Cowley . . . . . . . .  863.590 
Cooking utensil. J. Fitzgerald . . . . . . . . . . . . .  863.911 
Cop�er solUtions, preparation of ammonia� 

cal. A. Lecoeur . . .  . . . . . . . . . . . . . . . . . .  863.802 

INDEX OF 
Copper solutions, purification o f  ammonia� 

INVENTIONS cal .  A. Lecoeur . . . . . . . . . . . . . . . . . . . . . . .  863. 801 
Corn husker, green, C. H. Bennett . . . . . .. . .  864 ,065 

For which Letters Patent of the 
United .states were Issued 

for the Week EndiDg 
August 20, 1 907. 

Corn busklng machtue. 'green, W. J. Latcb-
ford . .  . .  . .  . . .  . .  . .  . . . .  . . . . . . . . . . . .  . . . .  863.857 

Cotton picking or harvesting machine. 
Ames & Schwendener . . . . . . . . . . . . . . . 863,962 

Cotton tblnning Implement,  D. A. Cable . . .  863 . 586 
Counting or regl.tering mecbanlsm, F. G. 

Jahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  863.997 
Coupling. R. Brumbaugb . . . . . . . . . . . . . . . . . 863 .901 
Cow blanket. S. Kllhefner . . . . . . . . . . . . . . . . 864. 003 
Crane. floating, Bode & Bottcber . . . . . . . . . .  863.898 

A' N 0 B A C H B B A I U  N O T H A T  0 A T B Crane, weigb, E. Scbenck . . . . . . . . . . . . . . . 864.036 
Crate, breeding, G. A. Laybourn . . . . . . . . . .  864.006 

I See note a� end Gf list abGut copies of these patents.] ���'i;in:bl::ri�:;;'e�' M� ' G���:��il·. : : : : ·. : : :  ��:��� 
Cultivator arcb, E. M. Spence . . . . . . . . . . . . 863. 948 Acid. purification of arsenical sulfuric, J. Curtain , flexible, E. H. McCloud . . . . . . . . . . •  863,741 Raschen et al . . . . . . . . . . . . . . . . . . . . . . . . .  863,94� Curtain pole. A. W. Hunter . . . . . . . . . . . . . . . 863.993 Air and gas mixing apparatus, air-supply� Curtains, etc. , suspension "device for, T. ing and pressure regulating mean. for, . Ludwig . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . .  863 . 618 

E. A. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . 863.602 Cutter bar raising and 1m 'ring device. E. All' brake apparatu.. Nelson & Brown . . . . . . 863.746 Sattler . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  863 . 883 Air brake, combined automatic and · Cutting machine W G lIa er 863 714 stralgbt, E. A. Wrlgbt . . . . . . . . . . . . . . . . 863 . 823 • . . ' g . . . . . . . . . . . • 
Air brake coupling. Nelson & Brown . . . . . . . 863.744 Cym���n��� d:':'� .������ . ���������: .�: .�: 863 ,998 All' brake system and engineer' . valve ,  au- Detector bar, W. E .  Foster . . . . " . . . . . . . . . .  863,912 tomatic. F. B. Corey . . . . . . . . . . . . . . . . . . 863,785 Dlsb drier and drainer, A. T. Baugb . . . . . 863.772 

The 1 907 edition of Jane's "Fighting Ships" Air purifytug apparatus. Clements & Host- - Di.b washing apparatus, S. F. Robinson . .  863.649 
. k d b th d I t ess ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 864 . 07& Di.play case. C .  A.  Weaver . . . . . . . . . . . . : . .  863,767 IS mar e y e  accuracy an comp e en Alkyl ethers of aromatic bodle.. making. Displaying wall paper, etc. . means for, F. 
which have given to this annual its widespread M. Engelmann . . . . . . . . . . . . . . . . . . . . . . . 863,792 C. Scbmidt . . . . . . . . . . . . . . . . . . . . . . . . . .  863,661 
popularity, and there are certain new features Alloy or compound. metallic. W. Rucbel . . 864 ,140 DI.tllllng apparatus. wood, E. G. Jewett . . . 863.71 8 

AllJY •• manufacture of. W Rueb�I . . . . . . . .  864, 139 Door check. J. G. Keith . . . . . . . . . . . . . . . . . .  863 . 610 added which greatly, enhance its value. The Alluvial deposits. apparatus for recovering Door clamp. D. Dixon . . . . . . . . . . . . . . . . . . . .  863 .789 
principal addition is the treatment of mer- values from, O. T. Cro.by . . . . . . . . . . . . .  863, 700 Door, folding screen, B. F. Fatscbke et al . 864, 026 
Chant ships, .ph otographs of which have now Amusement apparatus, O. Robert • . . . . . . . . .  88

64
64

,
.°1

3
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2 Door banger. C. Dipple. Jr . . . . . . . . . . . . . . . .  863.595 
Animal trap, A. M. Grubbs . . . . . . . . . . . . . . .  Door. screen, A. A. Armitage . . . . . . . . . . . . .  864. 059 

been given a natiGnal arrangement. whlle at the Automatic coupling. J. C. Sands . . . . . . . . . . 864 . 108 Dougb raising device. M. M. Gill . . . . . . . . .  863,982 
end of each of the principal navies are placed Automatic lubricator. J. Fadey . • . . . . • . . . . . 863.707 Dowel for dOdr constructI< "  B. C. Rock-

Automoblle wbeel. A. Heldman . . . . . . . . . . . .  863 . 848 well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  863. 650 
all liners which are likely to have some war Automobiles. compressed air cusbion mech- Dre.s .bleld and bust supporter. comblna-
use as scouts. etc., or which are subsidized. anlsm for. T. F. Scott . . . . . . . . . . . . . . . . .  864. 141 1 tlon . J. & G. M.- Guest • . • . . . . . . . . . . . . .  863,917 

Bag bottoming macbine. F. J. Kuerz! . . . . . 864,098 Drier. Asbley & Hullng . . . . . . . . . . . . . . . . . .  863.830 Silhouettes Gf these merchant ships have also Bag-boldlng device, C. F. Asplund . . . . . . . . . 863,96') Drying apparatus. A. O. Dupuy . . . . . . . . . . . 863.704 
been added. Even greater in value is an ad- Balance weight. C. E.  Pope . . . . . .  863. 635 to 863 . 638 1 Drying cylinder. J. H. Whittle . . . . . . . . . . .  863,686 
dition at the end of the book which includes Balcony. folding, G. Regond! . . . . . . . . . . . . . .  863, 877 Driving mechani.m. variable .peed. H. A. 

Baling pre ••• W. M. Fitzwater . . . . . . . . . . . . 863 .975 Coombs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  864.0'81 
in a specific scheme all merchant ships that Barrel supporting device. liquor, C. G. Drop and jack. combined, J. M. Oversblner 863, 629 
are at all removed frGm the "tramp" cate- Scbenck . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 863. 659 Dust aspIrating apparutu.. C. F. Holder . . . 863, 607 

. Barrel. and similar packages. apparatus , Electric macbine. dynamo, L. E. Underwood 86� , 81 4  gory. The first part of the vGlume cQnsists Gf for trussing. Knorr & Stankovich . . . . . 863,925 Electric meter. C. E. Holmes . • . . . . . . . . . . .  863, 799 
an lllustrated descriptiGn Qf each navy of the Batb apparatus. vapor, O. D. Waltz . . . . . . 864, 052 Electric time switch . B. Tropp . • . . . . . . . . . .  864.048 
world, Gver 400 pages being devoted to this Bat., macblne for making. W. R. Pelton . .  863. 751 Electric transmission of Intelligence, I. 

Bearing, roller. J. Halma.! . . . . . . . . . . . . . . . .  863 .986 Kitsee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  863,852 
feature alone. The infGrmation regarding each Bed for sleeping cars, C. Herendeen . . . . . . 863.921 Electrical distribution .ystem. W. L. BII.s 863 . 692 
navy cGmprises, first, diagrams of the various Beds for railway .leeplng coacbes, con- Electrode jOint. carbon. F. J. Tone . . . . . . .  863.674 

struction of. C. Herendeen . . . . . . . . . . . 864, 095 Elevator safety device. G.  M. Peter • . . . . .  864,029 
flags ; maps Gf the leading shipyards with Beet root cutting macblne. J. Scbulte . . . . . 864 , 1 09' Embankments , dams. and tbe like. facing 
ta.bles of the dGcks, building slips •. etc. ; a list Bell ringing motor. C. Simon . . . . . . . . . . . . . . 864,038 for. R. R. L. de Muralt . . . . . . • . . . . . • .  864.02 2 

f · d k d d i I th ' . Bicycle, motor. S. Panelli . . . . . . . . . . . . . . . .  863, 630 Engine. C. De Mattia . . . . . . . . . . . . . . . . . . . . . 863.594 o prIvate GC s an yar s. g v ng ell" SIzes Binder. loose leaf. W. M. Wbelldon . . . . . . .  863, 888 Engine ba.e and sbaft bearings tberefor. 
and capacities ; a cGmplete set of identification Bit brace. A. Larsen . . . . . . . . . . . . . . . . . . . . . 863.927 gas. Turner & Fricke . . . . . . . . . . . . . .  _ . . . . 864.049 

I silh' tt f th h'  f h Block .. Ignallng apparatu •• W. E . Foster . .  863,913 Engine speed regulator. internal combu.-and signa oue es 0' e S IpS 0' t e navy, Blow gun, B.  Pike . . . . . . . . . . . . . . . . . . . . . . . . 863.753 tlon. Grouvelle & Arquembourg . . . . . . . . 863.91 6 
from battleships dQwn to' torpedo bGats, fol- Blower. po.itlve pres.ure. F. P. Boland . . . .  863 . 832 Engines. device for preventing raCing of 
I d b 11 t llh tt f th I d ' Boat. combined Ice and water, J. A. Norton 863, 747 marine. A. J. Maclean . . . . . . . . . . . . . . .  863.735 owe y exce en s oue es 0 e ea mg Boiler, G. C. Andrew • . . . . . . . . . . . . . . . , . . . . . 863, 829 Envelop. G . W. Bender . . . . . . . . . . . . . . . . . . . 863 , 96;1 
liners ; tables of the types of tGrpedoes used, Boller furnace. smoke con.umlng. H. H. Envelop blank cutter, adju.table, C. E .  
giving their principal dimensiOns, speeds. etc. ; Freeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  863 ,591 Catber . . . .  . .  . .  . . . . .  . . . . . . . . . . . . . . .  863 ,588 Boiler tube cleaner, J. & A. Niclausse . . . . 863, 628 Envelop cutting machine, .Fre�se . . . . . . . 863, 840 

PHOTOGRAPHER ' S TRIMMING-WHEEL.- and tables giving full details of the naval guns Bolt. See Safe bolt. ' Envelop macbine ••  deliver. mecbanl.m for, 
emplGyed. This is followed by a tabular de- Book leaf. P. Hansen . . . . . . . . . . . . . . . . . . . . 863.988 B. Pahlitzscb . . . . . . . . . . . . . . . . . . . . . . . .  863. 749 

L. F. S M I TH, EI Paso, I l l .  This improvement 
relates to trimming wheels, that is, a device 
having rotary cutter, as employed by photo
graphers for cutting photograph prints, and 
similar material, into circular, oval oI' other 
shape, and at the same time when desired, leave 
a marginal bordp.r around the picture or print, 
of contrasting color or tirit. 

ltIachlne. and Mechanical Device •• 
WOVEN FAB R I C .-J. K .  DALK RANIAN, New 

York, N.  Y.  The object of the invention is 
to provide certain improvements in selvages 
for fabrics, notably woven pile fabrics of the 
oriental rug type. The invention consists es
sentially in a selvage having a selvage ground 

. warp, and a selvage binding warp interwoven 
transversely with the said selvage ground warp 
and interlooped with the binding weft of the 
woven fabric. 

Books, etc . ,  baffle for the locks of the ad- Envelop machines, gumming mechanism scription Gf each ship in the particular navy justable back. of loose-leaf. J. S .  Mc- for, B. Pablltzsch . . . . . . . . . . . . . . . . . . . . 863 , 750 
treated. containing all details of guns. armor, Donald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 864.136 Envelop. pay, E . C .  Albree . . . .. . . . . . . . . . . .  863.688 . d d f hi t W · th th O i Bottle. R. H. McCaugbey . . . . . . . . . . . . . . . . . . 864, 023 Envelop. registry package. I . L. King . . . . .  863, 724 SIze an spee 0 S ps, e C.  I IS S a Bottle , non�refi.llable, M. Perez . . . . . . . . . . . . 863,631 Explosive engine, Fricke & Turner . . . . . . . .  864 , 1 43 side elevation and plan, showing by shading Bottle, non-refillable. J. R. Hall . . . . . . . . . .  863, 91 8 Explosive subtsances apparatus for drying 
the distributiGn and thickness of the armor, Bottle. non-re�lJabl�, E .  Hoericbs . . . . . . . . .  864. 130 P. Butler . . . .  .' . . . . . . . . . . . . . . . . . . . . . .  : Bottling machIne.  lIquid . A. Scbnelder . . . . . 863. 884 Extension table, C. Inzlrllli . . . . . . . . . . . . .  . and also, where possible, a half-tone engraving Bowling alJey. C. Lufsky . . . . . . . . . . . . . . . . . 863,732 Fan 0 Selg 
Gf the ship Is presented. Part I I .  contains a Box covering macbine. J. G. Beattie et al . 863 , 579 Fau�et ' G w ·  'T�ibb�y . . . . . . . . . . . . . . . . . . .  . 

Box fastener, Helmer & Stute . . . . . . . . . . . . 863 , 920 Feed box ' I L Ross 
. . . . . . . . . . . . . . . . . . .  . 

863.834 
863, 994 
863.663 
863,953 
863,653 series Gf chapters on leading topics of interest Brake apparatu •• load. H. T. Herr . . . . . . . . 863, 849 Fiber dedorticatlng m��hi;'�" ;';�;'iia" ·C."JiJ: 

affecting naval development, written by well- Brake mecbanl.m for railway and other Dalley 
. , 

863.906 
known experts on the various questions con- veblcles. H. E. �rown . . . . . . . . . 864 . 1 20. 864 . 121 Fiber. l;!rOdu�tl��"�f ' b���� ' �h�d��"�� ' ih�: Bridle ring: W. J. HISS. Jr . . . . . . . . . . . . . . .  863,992 H. Scbmid . . . . . . . . . . . . . . . . . . . . . . . . . . .  863. 761 sldered. There are tables giving a Ust Gf the Brusb. polIshing, W. Dixon . . . . . . . . . . . . . . . 863 . 790 �'ifth wbeel, W. A. Scbleicber . . . . . . . . . . . 863, 660 
warships of the world that are fitted with tur- Brush. too�h. A. Abrams . . . . . . . . . . . . . . . . . .  864.054 Filaments out ot vlsco.e or similar vls- . 

Buckle. skIrt and wal.t. S. �. Phelps . . . .  864, 138 cou. material. forming. C. A. Ern.t . .  863, 793 bine engines ; others showing ships carrying Bung, C. J. Bender . . . . . . . . . • . . . . . . . . . . . . .  863.831 File. paper, L. A. Cran.ton . . . . . . . . . .  , . . .  864.083 
heavy armor-piercing guns ; ships with water- Butter .preparatlvely to cutting It Into In- Filing ca.e. E .  G. Sampson . . . . . . . . . . . . . . .  863,944 dlvldual portions. device for molding. Film •• coating nitrocellulose. F. M. Co.sitt 864 , 1 23 line belts, and the ships with waterUne belts L. M. Medbury . . . . . . . . . . . . . . . . . . . . . .  863,621 �'Ilter. ga.. Marsball & Hersey . . . . . . . . . . . 864. 012 
safe against various types of guns outside of Butter separator. pneumatic. L. Lillard . . . 863. 859 Filter press Arendt & Moore 863 894 Butter wiring apparatus. C. Sanderson . . . . 863.881 Fire IIgbtlng appUance H M'';�tz�i ' ' ' ' ' ' ' '  864'021 1. 000-yard range. This annual has become the But�on making machine. E. G. Denniston . 863.702 Firearm. automatic. W. j. Whiting : : : : : : :  863;770 standard work among naval authorities ; and CabInet, H.  G.  Gerner . . . . . . . . . . . . . . . . . . . 863. 981 Firearm., loading device for breech-load-
it will prove a source of continual interest 

Cabinet.  mediCine, J. Haller . . . . .. . . . . . . . . . 863 . 985 lng. G. S. Hodge • . . • . . . . . . . . . . . . . . . . .  863.798 Can cleaning, .terlllzlng, and drYIng appa- Fireproof .talr structure, E. E. Schachner 863 . 760 and information to that increaSing circle of ratus, milk. C. H. Hood . . . . . 864, 131 to 864. 133 FI.hing pole line guide. C. G. & W. F .  
civilians who follow clGsely t h e  progress of Can opener. G. M. Ros • . . . . . . . . . . . . . . . . . . .  863.652 Hoerle 863 606 

ENVE LOP-FORMING MACHINE.-W. L. naval development. 
Can opener. C. L. Tisdale . . . . . . . . . . . . .

.
. . .  863 . 6�3 Flsblng rod. C: ' i: ' T��d��li: : : : : : : : : : : : : : :  863;676 

B V k b M· h 
Car and self-prop�lled sledge. convertlble_ Flat Iron waxing and pollsbing device, S .  ARs'row, Ic s urg. I S S .  T e result aimed motor. F. PfeIfer . . . . . . . . . . . . . . . . . . . .  863,633 J. Harri . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  863,989 at in this invention is the productiGn of a ma- CLINTON WIRE LATH. Descriptions. Speci- Car coupllng, J. W. Malpbur • . . . . . . • . . . . .  864.00'8 Float. non-collapsible. Mower & Jobnson . . 863,623 

hi hi h I d t d t b d f th fications, Applications. Clinto. n, Car door. C. W. T.-t . . . . . . . . . . . . . . . . . . . . . 864,042 Floor surfacer cleaner and polisber A T c ne w c s a ap e 0 e use 0'1' e Car, dumping. H. \To Dougberty . . . . . . . . . .  863, 703 Spence et' 1\1. .  rel�sne . . . . . . . . .  . '  . .  : . . .  : 12, 681 purpose of .forming envelops about a circula r Mass. : The Clinton Wire Cloth Com- Car. metallic, J. L. Levy . . . . . . . . . . . . . . . . .  863. 61 5 Flour and feed packing macblne M C 
0'1' letter which is to be sent by mall ; the ar- pany. 8vo. ;  cloth ; 50 pages. Car. mine, Edmond.Gn & Fergu.on . . . . . . . . .  863 , 971 Ellison . . . . . . . . . . . . . . . . . . . . . .' . . .  : . . .  : 863. 596 Car mover. G. Bolinger . . . . . . . . . . . . . . . . . . .  , . 863, 694 Flour. bleacbing and aging, J. A. We.ener 863 , 684 rangement being such that the envelop will AlthGugh an advertising booklet published Car, railway. H. Coben . . . . . . . . . . . • . . . . . . .  863 , 904 Flower support, C. H. Martens . . . . . . . . . . .  863 , 620 
be formed and sealed at substantially the same by the Clinton Wire CIGth Company, Gf Clin- Car roofs, . means for conducting water Fluid conducting pipe. A. L. Breckenridge . 863,695 
operation. I t  will be useful in large Gffices tQn, Mass., it contains a great deal of valuable 

from, A. H. Funke . . . . . . . . . . . . . . . . . . . . 863,709 Fluid distributing apparatus. E J St 
. f 

Car 
d
safety appliance. railway. J. T. An- Croix . . . . . . . . . . . . . . . . . . . . . .  : . . . : . . . .  : 863, 666 

where a great quantity Qf mall Is sent Gut. m ormation as to' the use and possibilities of rew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  864,058 Fluid transferring connector. C. J. Coleman 864,079 
this very efficient building mater�al. Car step, exten.lon. J. H. Cameron . . . . . . . 863,699 Food product. preparing a, W. O.  Emery . 

SHAFT-KEY.-W. E. LAUDERBAUGH, Utica, Car underframe. A. Becker . . . . . . . . . . . . . . . . 863.580 et al. . . . . . . . . . . . . . .  ' . . . . . . . . . . . . .  863,974 
Ohio. The inventiQn consists in providing the PITMAN'S DICTIONARY OF COMMERCIAL Car underframe. H. M. Pflager . . . . . . . . . . . 863 , 871 Friction top can K S ekenrldge . . . . .  863 696 Car wbeel l!,brlcator, . E. L. Knigbt . . . . . . .  864,004 Friction top ca�. B. Ii. "annenberg . . . . . . 863: 721 main , body PQrtion of the key with a reverse CORRESPONDENCE. In English, French, Car wbeel 011 cbamber cover. H . W. Land- Fmlt gatberer. W. E. Thomp"on . . . . . . . . . . .  863 , 672 
taper, that is, instead of tapering from the Spanish, and Italian. London : Isaac rock . . . . . .  ' "  . . . . . . .  , . . . . . . . . . . . . . . .  , . 863, 800 Frnlt jar. N. W. Isley . . . . . . . . . . . • . . . . . . . .  863,995 
h Pit & S

Cars, banger .trap or bandbold for, J. F. Fumigator, J. B. McLaren . . . . . . . . . . .  , . . . .  863.933 ead end of the key to' the PQint end, " .  man ons, Ltd. ,. 1907.  Cloth ; Newton. J:r. . .  . . . .. . . . . . . . . . . . . . . . . . . .  863, 935 Furnace grate. J. C. Bowring . . . . . . . . . . . . .  864. 071 tapers back from the point toward the ' 12mo. ; 502 · pages. Price, $2 .25 .  Carbureter, H. B. Maxwell . . . . . . . . . . . . . . . . . 863, 739 Furnace grate., cleaning attacblllent for. 
d A d i I d th t d' d I Carbureter, E. J. Sell�y .. . . . . . . . . . . . . . . . . . .  864. 037 G1rtanner & Nlll . . . . . . . . . . . . . . . . . . . . .  863 ,914 en . we ge s p ace upon e apere si e A very excellent an d serviceable work for Carbureter. F. W. SIckles . . . . . . . . . . . . . . . . 864. 1 1 1  Furniture. convertible, B. Rajner . . . . . . . . . 863.8'14 Gf the main body and means are provided fGr those having commercial relatiGns with fGr- j Carpet .weeper. stair. J. W. EllI .. . . . . . . . .  864, 1 25 Furniture s·tandard, R.  W. Irwin . . . . . . . . . 864. 1"4 

holding the key and wedge in a predetermined eign countries. Carpet wiper, G. Friedman . . . _ . . . . . . . . . . .  863. 598 Fu.e, safety, Sacbs & Reynolds . . . . . . . . . .  863 ,656 Casting Ingot., A, J, Lu.tlg . . . . . . . . . . . . . .  863, 733 Game apparatu., J. F. Hardy . . . . . . . . . . . . .  863.845 



AUGUST 31 ,  1907. 

Uume apparatus, base ball, I. J. Roberts. 863,758 
(;arment clasp, M. B. Gardner . . . . . . . . . . . .  863.600 
( :arment clasp, F. W. Lowe . . . . . . . . . . . . . .  863,860 t :Ul'ment stand, J. W. 'Yingert. . . . . . . . . . .  86:3,820 
( : Ilrment supporter, R. E. Ebersole . . . . . . .  8G3,mO 
Gus uud a ll', apparatus tor the prodl1ctlQn 

ot mIxtures ot, H. L. Karger . . . . . . . . .  8<H,ool 
Gus burner, Scatterday & Porter . . . . . . . . . .  t>(;3,658 
Gas burner, safety, L. Ljunglof . . . . . . . . . .  863,616 
GIIS engIne . . T. G. Ennis . . . . . . . . . . . . . . . . . .  863.838 
Gas pl'oducing appnrn tus, J. N. "·hItman . .  863.817 
Gas tank. I)Ortable, A. F. Chace . . . . . . . . . .  863,783 
Gases. mnklug and delivering, LoomIs & 

Pettibone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  863,730 
Gate. See Head gate. 
Gate, G. S. Majors . . . . . . . . . . . . . . . . • . . . . . .  863,804 
Gate, Fl. Van Cleave . . . . . . • . . . . . . . . . . . . . . .  863.815 
Gate, A. N. Salbmann . . . . . • . . . . . . • . • . . . .  863,948 
GearIng, L. Krieger . . . . . . . . . . . . . . . . . . . . .  863,612 
GearIng, G. L. Martin . . . . . . . . . . . . . . . . . . .  864,013 
Gearing, J. C. Flowers . . . . . . . . . . . . . . . . . . . .  8<H , 1 20 
Geurlng tor imparting rotary movcment a t  

blgb speed. Colllus & Hartmanll . . . . . .  86:1.900 
Gearing, transmissi�n, J. D. MuxweJl . . . . .  S<H,0]5 
Glassware. machine tor making bollow, A. 

B. & O. J. Scott . . . . . . . . . . . . . . . . . . .  . 
Golt club, G. Legb . . . . . . . . . . . . . . . . . . . . .  . 
Governing mechanisUl, C. H. 'Yorser . . . . 

· ·  Graders. drart rIggIng for elevating, J. B. 

86:1,1).16 
86:3,728 
86:1,822 

Rbodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 863.880 
Gramophone records. udjustuble rack tor 
Grln����hd�Sk:

V C. DC. '���""
l
�:'· . .  : : : : : : : : : : :  �:::1:gg� ! 

Grinding machine, G. P. Ransom . . . . . . . • .  8Ua.64:3 
Grinding machine, I..... Noe . . . . . . . . . . . . . . . . 8G;�.!l:.n 
GrIppIng tool, W. Bollwahn . . . . . . . . . . . . . .  86:1.899 
Gun elevating mechanism, K. Vollcr . . . . . .  86:3.765 
Hammer, E. D. Wheeler . . . . . . . . . . . . . . . . .  8(;:3.057 
Handle bar. C. Altenburger . . . . . . . . . . . . . . .  864.056 
Harmonlcll. W. B. yates . . . . . . . . . . . . . . . . .  86.1.960 
Harrow. F. Glelty . . . . . . . . . . . . . . . . . . . . . . .  863,983 Harvesters. snapping roll(>l's for corn. J. 

A .  Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  863.812 
HIlSI), J. P. ReIly . . . . . . . . . . . . . . . . . . . . . . .  86.3,6-m 
Bat. J. W. Sutton . . . . . . . . . . . . . . . . . . . . . . .  864,().I0 
Hat brim stretchIng macblne. W. �1. Mor· 

lock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86.3 . 9�2 
Head gllte, IrrIgation, J. M. '1'lIylor . . . . . .  86.3.764 
Heatlllg apparatus, R. J. Snvnge . . . . . . . .  sn':L657 
HentlnJ{ device. combination blast nml e x -

huust, F. J. BalllntInc . . . . . . . . . . . . . . . .  �<H.062 
Heel cllshlon. P. W. Pratt .  . . . . . . . . . . . . . . .  86:1,8;3 
Hinge. E. Ganoc . . . . . . . . . . . . . . . . . . . . . . . . .  �63.710 
HoIsting aplmratus, A. Suck . . . . . . . . . . . . .  8(;:1.669 
Horseshoe, .T. Rottk8mp . . . . . . . . . . . . . . . . .  86:1,654 
Horseshoe calk, G. G. Elchs(nedt . . . . . . . . .  863,908 
Horsesboe ealk. safety, BellolI & Hoth . . .  863,582 
I IQrsesboe emergency nttachment. Bellofl' 

& Rotb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  863,581 
Horseshoes, antlslipplng at tachment for. 

L\. A. H ill . . . . . . . . . . . . . . . . . . . . . . . .  86:l,796 
Hose eart, A. Basse . . . . . . . . . . . . . . . . . . . . .  86:1.846 
Hose pipe coupllng end. Nelson & Brown . .  8G;�,745 
Bub attachIng devlee . . T.  W. �Inrler . . . . . . .  86:1 .7:l; 
HumIdifier, B. De SmIth . . . . . . . . . . . . . . . . . .  S<H.084 
Hydrocnrbon buruer. W. Lnllde� . . . . . . . . . 8G:3.854 

Scientific AlDerlcan 

"Star" F_ .... 
Power · 

Screw Cuttlnp: 
Aur:1:tiC 

Lathes 
FOR FINE, ACCURATE WORK 

III �11=""'===EIl� Send for Calaloguc B. 
SENF.CA FALLS MFG. CO. 

695 Water Street, 
Seoeca l'aUs, N. Y., U. S. A. 

Engine a n d  Foot Lathes 
M A C H I N E  SHOP OUTFITS, TOOLS A N D ' I' S U PP L I ES. BEST MATERIALS. BEST 

WORK M A NS H I P. CATALOG U E  FREE 

SEBASTIAN LATHE CO • •  1 20 Culvert St., Cincinnati. O. 

T H E R I G H T  S P A R X  
!��I����g :l��:;s ab�ob:'(\"';y °k� 
lug your )ot.or:t� bl,Uerles ch:lrged by 
the Apple Buttery ()hnrecr. A dYII:llno thnL keep .. ot the b:\tterle8 
nlways full of the right kind of cur
rent for Ignition pUrpORes. To lellrD 
� I:�re J��,I:; ':v��tlnlr th:tt::\��tWd�� H .. 1 .  Specify this outfit on YOllr 

:1utomoblle, motor bont or sbtionnry englOe. 
The DR1t&,,�('��� .. ;I\�!,'!;1�/�'a�� �:dw�'��"�';o�:yton, Ohio 

ORIGIN A L  BARNES 

YOUR Wife and 

Little Ones Should be 
Protected by Life 

P����ve Upright Drills Insurance in 
1 0  t o  �o-lDch SwlUIr 

1 The Send Jor Drill CataloglU. 
W. F. & lNO. BARN ES CO. 

M o t o r s 
for airships and other pur
poses where ligbtaud power. 
ful enilines a r e  required. 
1 to S-cylinder. 3J.9 to 40 H. 
P. Adopted by War Depart· 

8OH. P. lfJO Ibs. ment. Send for ealalo�ue B. 
G. H. CURTISS I\IANUFAVTUIUNG CO. 

Hammondsport, N� 1' .  

Prudential 

1 57 
Planter marking attachment. M. Spelll'nth . 863,66;1 
Plunter, 81)001 adhesIve, P. S. Bauer . . . . . .  864,OO:� 
Plastic or cemcntltlOus muterlal, support 

Illude of, G. I'. Woo<l . . . . . . . . . . . . . . . .  86.3,821 
Players, friction pad tor'-Ilutomntlc, .J. 'V. 

DavIs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Plow, steam, J. Joyce, Jr . . . . . . . . . . . . . . . .  . 
Portable furnoce and "IlYU, W. A. Barnes. 
Potuto sorter, B. H. Pugh . . . . . . . . . . . . . . .  . 
Power apparatus, \V. \V . �'l1cklngel' . . . . .  . 
Power, production or Ould tor, 1'-. MUler . .  
Power transmission device, E. P. Warner . .  
Printer's furniture, S. ll.  Emanuel . . . . . . .  . 
Printing machiue, rotary web, R. D. Coy . .  
Projectile, unnor piercing, J. L. Browll . .  
Protective devIce, L. Emery . . . . . . . . . . . .  . 
Pulley. friction, �1. M. llIcrliue . . . . . . . . . .  . PUIllP� r. A. Myers . . . . . . . . . . . . . . . . . . . . .  . 
Pump eloset, yaeht, W. H. Goblet . . . . . .  . 
PUmI), gear, J. G. Callan . . . . . . . . . . . . . . . .  . 
Pump, rotary. C. Euke . . . . . . . . . . . . . . . . .  . 
Race starnng gate, E. M. Sprlcb . . . . . .. . . .  . 
Rack. See Clotbes ruCk. 

863,701 
863,999 
863,578 
863,642 
863,839 
864,017 
863,680 
863,973 
863,591 
863,69� 
863,791 
86;J,OOI 
8(13,8;0 
863,8�3 
86.3,781 
863,;06 
863,81 1 

Hull bond, B. Wlllard . . . . . . . . . . . . . . . . . . .  863,818 
Roll joint, R. A. DInsmore . . . . . . • . . . . . . .  863,788 
Rull JoInt, G. R. ClllIord . . . . . . . . . . . . . . . . .  863,835 
Hail joint, W. B. �llehel .  . . . . . . . . . . . . . . . . .  863,866 
Hull joint, M. KaUnn . . . . . . . . . . . . . . . . . . . .  864.000 
Rail suppm'Ung devIce, J. \V. Carraway . . .  863,587 

I 
Hullwuy signu I, I" . M. Collord et ul . . . . . .  86.3,784 
Rullwuy slgllul devIce, W. Mlchel. . . . . . . . .  86;J,865 
ltuJlwuy slgu8I1n�, controllIng uppurutus 

for. P. J. l'UI'tlllUIi . . . . . • . • . . • . . . . • . •  86:1,755 
RaIlway tie, 8. H. WalTell . . . . . . . . . . . . . . .  863,682 
Railway tic, 'r. G. Humlltoll . . . . . . . . . . . .  863.987 
Huke uttuchment, garden, P. Peterson . . . .  86J,6::J2 
Hn,"or. safety, F. 1';. WIlcox . . . . . . . . . . . . . .  863,�80 
Itn:t.or strop protector, S. D. I'helan . . . . . . .  86-1, 1 07 
Heiny. J. B. Struble . . . . . . . . . . . . . . . . . . . . . .  863,667 
Helcusc, slow speed lllcchuilical, 'Y. P. 

Neubert . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  863,934 
Rock drIll, hydrocur!>on, ,J . V. Rice, Jr . . . .  86:l,646 
Roiler, conical spIn'llly WUlIlUJ, C. S. Lock-

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  863,7W 
H.oof for mausoleum!;, vuults, etc., '1'. J. 

i\loore . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  . 
nope-Jaying machine, C. ,Yo SponseL . . . .  . 
H.utary engine, R. E. Krnuse . . • . . . . . . . . . . .  
�otary engine, P. Schuller . . . . . . . . . . . . . . .  . 
H.otary engine, Mitschow & 'VJntclllute . . .  . 
Snd iron, J. J. Lucas . . . . . . . . . . . . . . . . . .  . 
Slife bolt, burglar proof, C. E. Blech-

sC�lUidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Satety I)In, E. S. AIken . . . . . . . . . . . . . . . . .  . 
�asll bulance und lock. U. H. Hill . . . . . .  . 
�llsh cOI'd tnstcner. I" . It. G ilbert . . . . . . .  . 
Sash fustener, A. 1Ionfalcouc . . . . . . . . . . .  . Snsb weight, C. Eo Pope . . . . . . . . . . . . . . .  . 
Scaffold, D. 1,'lutll'Y . . . . . . . . . . . . . . . . . . . .  . 
Seul, electrical socket. L. '1'. lIutftcld . . . .  . 
Seed buller, cotton. J. C. Gebhart . . . . . . .  . 
Sewing mnchine fun attachment, S. ]�. 

86:1,930 
S<H.03U 
SG:1.727 
863 , 80U 
8<H,019 
86.1,861 

863,584 
863,826 
863,797 
863,712 
864,020 
86:1.634 
863.;08 
863,847 
8<H , 1 2S 

Hartmann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  863.000 
Sewing machine work hol<.1inJ; uud feeding 

devIce, buttonbole, E. B. Allen . . . . . . . 8<H. l l ;  
Shade guide, wIndow, A .  B .  Rush . . . . . . . . .  86:1 .655 
:)hade rollers und the like, support for, 

H. A. BIerley . . . . . . . . . . . . . . . . . . . . . . . .  8<H.067 ��: ���:� i��:::�: !;]tf�lI��S�I1�� .. 'j: 'G��;]e� ��:gg& i 
:�'I� \:���W,

er
s. 

DG.D\';;���il>',: : : : : : : : : : : : : : : : :  �:;:::�� For jump spark only. Just the 
Inkstalld. N. Spanlck . . . . . . . . . . . . . . . . . . . . .  8<H . l l :l thing for your Automobile and 

The K-W Magneto" 
Shade trimming muchiue, window, A. C. 

Gast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  86.3,601 
Shutt COUI)llng. A. C. Lcilling�r . . . . . . . . .  863,928 

Int(, ID::�Ch�I�i!bU.S.t��� . . ��1�.4�:� . .  ��' . . .  1> . .  ��'.' 864 .086 
Motor Boat. Does away with all 

Intcl'1'uptl'r apparatus, R. H. 'Vappler . . . . . S6a.n55 batteries. Will start the engine 
.Tnr holder. '1'. E. Mulroyan . . . . . . . . . . . . . .  86�.10:l easily. Price, $35.00. Jewelry box. A. W. ��Ilrrlngton . . . . . . . . . . .  So-LOSS 

JoInt clamp, H. Stuttle . . . . . . .  86:1.88' 1 THE K-W IGNITION CO. .Toul'ual beuring, F. I{letel . . . . . . . . . . . . . . .  S<H.rn17 27 P A Kitchell utensIl, Z. L. Trn III ham . . . . . . . . . .  8<H. ().I 6 -;;:::==::::;�==:::;:o:w::;:e=r�:v�e;.�.:C=le:v=e:la=n:d:.:O�. I{neadlcg machine. dough. A .  F.. Kelly . . . .  8(i:�.722 i" 
L'.:���::
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r�t �tl:Jl� Coyo

O
vuer

rt Bt'cycle l Oa to Motorcycle LU.mps. apparatus for lighting or cxtln-
���Sh!.n.� . � . I.l����� . ��' • •  ��I�I��:�J�. �� . ���\� 86.1.828 at. sma]] cost by attaching 

Lamps, back plate for 011 nIght. J.  Steskel 863,951 thit�.'l�fi!'��:;ncf��it� Lantern. A. F. PruhDl . . . . . . . . . . . . . . . . . . .  86.3,872 1'hls includes 811 parts. 
t:���s.

np
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n
��Yl�� �or��.

er
��l "r;l �I;�� : : :  g�:�r Anyone can easily make a 

Lent hold(>I' uno tt'mpornry binder, loose, ��';de�a:l ��retsO:�b��er� 
J. S. McDouald . . . . . . . . . .  " . . . . . . . . . .  864,024 �·3 H.P. �Iotorc}'cle8. 

Lencognllocyunins. IltU king, C. De In Hfir})C 863,!l07 Send st.'unp (or either c.'\I!\IflS:'. 
Lite saving apparntus. L. D· Elln . . . . . . . . . . 863.787 !lOTORCYCLF. EQnPMENT fO., 6 J.ake, lIantmondsport, N. Y. 
LightnIng a 'T"ste' .. E. J. Berg . . . . . . . . . . .  863,7i3 
LImb. nrlltlci,,!. '1'. S. Sundberg . . . . . . . . . . .  864.035 
Linotype machine, D. A. Poe . . . . . . . . . . . . 863,i54 
Liquid sepul'lltor. centrifugal. Collins & 

Hartmann . . . . . . . . .  864,080 
Liquids. uppuruttlS for uutoIDutlcully con-

trolUug the flow ot. A. Prlestman . . . .  863,64] 
Lock. 8ee Padlock. 
Lock, J. B. Mlller . . . . . . . . . . . . . . . . . . . . . . . .  863,867 
Lock and key, W. AgostIn I . . . . . . . . . . . . . .  86:1,892 
Locomotive boiler. H . .  f.  'travis . . . . . . . . . .  864.0·n 
Log turner, B. S. MItcbell . . . . . . . . . . . . . . .  86:1.929 
Loom. O. 'V. Schaum . . . . . . . . . . . . . . . . . . . .  863.945 
Loom shed-forming IllPchull ism. 'V. H. Hed-

dIng . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  863,<H4 
LubrIcator, Keefer & Ward . . . . . . . . . . . . . . . .  864.002 

Send for Booklet by Dr. N. C. Schaeffer, Supt. 
Public JnArudion. Penmylvania, showing how L ire 
Insurance will Provide an Income for Your F amiJy 

The Prudential Insurance Co. of America 
Incorporated as a Stock Company by the 

State of New Jersey. 
JOHN P. D�YDEN, Prut. Dept. 121 Home Office : 

NEWARK, N. J. 

Sharl>encr, blude, .T. I I .  ltclOflardt. • . . . . . .  86a,879 
Sblrt wuist, '1'. Muller . . . . . . . . . . . . . . . . . .  863,800 
Shoe pollshor. 1 1 .  C. Biu(henlbul . . . . . . . . .  863,693 
Slluttle box 1ll0lio1lB, UlultIplier mechanism 

tor, L. W. Luttun . . . . . . . . . .  : . . . . . . . . .  863,862 
SIfter, asb, l�. C. Clnrk . . . . . . . . . . . . . . . . .  863,967 
SigDuling from moving trulns, electrically, 

A .  D. Jones . . . . . . . . . . . . . . . . . . . . . . . . .  863,609 
Signallng, system of selective electrIc, S. 

A. Reed . . . . . . .  . . . .  . . . . . . . . . . . . . . . . .  863,875 
Signallng system, selectIve, W. W. KIdney 863,924 
Signaling systems, cOlltl'oll1l1g mechanism 

for electric, ,Yo 1:1. Gi lman . . . . . . . . . . .  . 
SInk, M. Acker . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Skate, C. 1,. Hoerle . . . . . . . . . . . . . . . . . . . .  . 
Skates, safety wheel tor roller, R. I .  

864 , 1 29 
863,825 
863,605 

l'o\\'le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  863,615 
Skirt and trousers huuger, G. 11. 'Vheary. 864 . 1 14 
Skirt gage, dress:.n.lk..!r's, 'V. L. Tucker . . .  863.677 
Sled brake, J. Andersoll . . . . . . . . . . . . . . . . .  863,771 
Suap swItcb, F. W. Salltonl . . . . . . . . . . . . . .  863,80; 
Snow locomotive, I .  Q. A. Peavey . . . . . . . .  8G-l.I06 
SIIOW 0" Ice. removIng, .J . S. Lallg . . . . . . . .  863,856 
Snow plow, "'. C. Vague . . . . . . . . . . . . . . . •  863.954 
SIIOW, I'emovjng, J. S. Lung . . . . . . . . . . . . . . .  863.855 
Spark a rrester, J. H. Wlllte . . . . . . . . . . . . .  863,685 
Spurk arrester. C. C. Armstrong . . . . . . . . . .  863,800 
SI)urk plug, C. A. Mezger . . . . . . . . . . . . . . .  864,135 
SpInnIng mule, selt actIlig. J. H. Ryalls . .  863,942 
Squa "e, L. W. Kaempf . . . . . . . . . . . . . . . . . .  864,096 
Sqllare, foldIng, B. S. �(arks. . . . . . . . .  864.01l 
Stamp, halld, F. A. Crnm . . . . . . . . . . . . . . .  8&1.082 
Stuwping press, foil, O. Blnnkmeister . . . .  8U:i.58:1 
Stealll boiler, Morgan & Hustings. . . . .  863.931 
Steam engille, J. D. �lacLac�Iall . . . . . . . . . .  863.7:34 
Steam trap, tilting, G. \Y. Duydcn . . . . . . . .  863.99] 
Steel, mUllutacture of, J. 'V. Spencer . . . . .  86:.�.7G;j 
Steel plants. apparntlls for. Croekard & 

--
---------------------:---------------------- - Ster!��·�)�,

g
Pln;'; · c;l�ii,;g ' ";I;P��';;�S: ' ii: ' i,': 863,OGS 

Peerless Balanced $250 �J.r<f���f�i; $40�' Stoc:
e
��:r'� .. e, · �': · \'r. · R.;ili;. · ·.·.·.·.·.·.·.· . . . . . .  �t\',m 

Luminometer. J. T. Marshall . . . . . . . . . . . . . .  864 . 1 02 
1\111Chll1c tuols, electl'orungneticully operat· 

ed mechanism tor reversing the motton 
. ot, J. Billeter . . . . . . . . . . . . . . . . . . . . . . .  863,966 

Mall pouch bundling apparatus, J. Mnr-
banka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  863,736 

Mangle. 'l'hompson & Murphy . . . . . . . . . . . . .  863,671 
MeasurIng muchlne, clotb, C. S. Botstord . 864.070 
MC'ut curing- and colo1'mg 'compound, E. P. 

86:.�.978 
86.3,926 
86:1,717 
863.876 
863.i19 

GaInes . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . 
Meat, maklllg preserved,. lIfJ. Kurz . . . . . . . .  . 
Ment tendC'I·.'I'. F. C. Jnrurdon . . . . . . . . . . .  . 
Merry-go-round. miniature. J. T. Reese . .  . 
Mptnl sh<:'urillJ,!" Ul.)chine. H . .  Tohn . . . .  
M icroscopes, 1 1 luminatlng apparatus tor, H. 

N. Ott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Mill, Cbavanne & Ollagnier . . . . . . . . . . . . .  . 
ModeJ board, M. Snmulers . . . . . . . . . . . . . . .  . 
Molsten('r, stamp and ellYelop, T. H. Fur-

mnn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
MoldIng machine, O. W. Kelly . . . . . . . . . . .  . 
MoldIng mnchlne. P. L. O·Toole . . .  . 
Molding vessels, such I1S flower pots and the 

863.805 
863.589 
86:3.670 

86:1.599 
863.611 
8<H,104 

lIke, devIce for. C. Geraedts et ul. . . .  86:3.711 
Motors or the like, brush holder for elec-

trIc, r. S. Watson . . . . . . . . . . . . . . . . . .  86:1.683 
<Mowing muchine. Inwn, J. fl .  Auble . . . . . .  86:{.576 
MusIc cllse, J. W. R. BerwIck . . . . . . . . . . . .  864.066 
)tuslc leat tnrner, J. H. MoIsan . . . . . . . . . .  86a.740 
MusiC turner, Young & Brennnn . . . . . . . . . .  8S:�,824 
Nest. trnp. W. L. Nlemunn . . . . . . . . . . . .  86:1.9:16 
Nozzle support. hydrnullc, G. J. Henry, Jr .  86:t795 
Nozzle. vent, A. N. RItz . . . . . . . . . . . . . .  863.648 Nut wrench. vehicle, F. T. Musso . . . . . . . .  86:1.62� 
0 11  cake forming machIne. A. W. �'rencb . .  8G:l.;94 
011 clotb. rollIng stick tor, M.  F. Anderson 8<H.057 
Oil cuP. Refmund & K)·le . . . .  8();�.878 
011 press. Scbneider & Sohler. . . . . . . .  �6:1.885 
Ordnancf' Sighting npparatus. Dnwson & 

Buekbam . . . . . . . . . . . . . . . . . . . . . . . . .  86:1 .59:1 
Ol"gnlls. universal wind chcst for pipe, G.  

Weickbardt . . . . . . . . . . . . . . . . . . . . . . . . .  . 
PackIng, L. H. Martell . . . . . . . .  . 
Padlock, J. B. Mlller . . . . . . . . . . . . . . . . . .  . 
Pall . . f. W. NIchols . . . . . . . . . . . . . . . . . .  . 
Paper bag machine. \V. A. Lorenz . . . . . . . .  . 
Puper dIspenSing cnuinet. toilet. A. H. 

86:1.768 
86:1.6(1) 
863.868 
863.627 
863.;31 

Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  86:3. 662 
Puper packages. appnrn tns for producing 

Intertolded, S. Wbeeler . . . . . . . . . . . . . . .  86.3,958 
Parallel connected gf'nerntors. F.. .r. Bel·g . 8();j,774 
I'urtltlonlng. metullic. E. G. Budd . . . . . . . . .  863,779 
Paste jur. I. O. Uphllm . . . . . . . . . . . . . . . . . .  864.050 
Pavement marker. Blome & ·inek . . . . . . . . .  86·1.069 
Pear blIght. remedy for. F. K Bnek . . . . . .  864.074 
Pen, tountaln. W. C. Lulher . . . . . . . . . . . . . .  86:l,803 
Pens nnd pencils. combined safety cllp und 

capholder for. F. L. Graves . . . . . . . . . .  86.1.915 
Plano kC'y buse. J. "'. r � \  . . . . . . . . . . . . . . .  864.051 
Piano player, automatic. 'l  "7. Dnvis . . . . .  863.592 
Pl1es under water, apparl\(Us tor drIving, 

1;. Lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pllln� ... metal sbeet. F. W. Sklnner . . .  . 
PIlIng. sbeet, F. R. Dravo . . . . . . . . . . . . . . .  . 
PIpe couplIng. A. J. M. Cbapple . . . . . . . . .  . 

863.614 
86:1.886 
86.1.8.37 
863,903 

Pipes, apparatus for regulating pressure In. 
J. B. Broadbead . . . . . . . . . . . . . . . . . . . . .  863.600 

Plane. E. S. Marks . . . . . . . . . . . . . .  864.010, 864.101 
PIones, adjustnble handle tor Iwnch, E. 

S. Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  864,009 

Cootractors 

Blow off Cock The Original Auto-Buggy Stone cutting macblne, A. F. Jones . . . . . . .  863,851 
= PractIcal, durable. economIcal and Stove, beatIng, B. J. '.fuylor . . . . . . . . . . . . . . .  864.0�1 

absolutely safe. A li�ht, slron�. Stove, Val)Or, A. Akeson . . . . . . . . . . . . . . . . .  864 , 1 1 6  jiiiiiiiiiiiiiiiiiiiiiiiiii�Does not Leak I .Leel·tIred AutO-Buggy. �uitable 8toveplpe, B. I,'. Rudderow . . . . . . . . . . . . . . .  864,0.34 

Does not Bind I i��.;%o"'20c:h�?�?anUt':;ur�I)6�� �:�r�
n

�·,.vf,;g �ie�t'���\v: 'n: ' i i,;t�I; : :  : . . . .  ��:UJ 
Does not Clog I 1007 :\Iodel bas aD extra powerful SwItches, dlul plute tor, H. R. Surgent. . . .  86.1.808 

St W I E engine. natant ball·bearluJ? wheels: Switches of electric vehicles, menns tor 
OpS aste asy to Operate I price '215. Ais" 10 h. p . •  �. Rubber 'rires, �25 extra operutIng the controllIng, L. KrIeger . .  86.3,613 

No Packing I Balanced by Pres. WrIte 10r descrIptIve literature. Address 'funk. See Gus tUllk. 
sure I Higb.grade Material ! SUCCESS AUTO·BUGGY MFG. CO.,  Inc., SI .  Louis, M o .  TappIng mllchlne. W. Boyd . . . . . . . . . . . . . . .  8&1,072 

Tcaching or demonstrating uppnrntus, 1-1. 
Saves its cost several tiules a year WE L L T. Fox·Esmond . . . . . . . . . . . . . . . . . . . . . .  864,090 

in Boiler and Fuel Econolny. DRILLING T{I'legraph nneJ telcpholle cuule core. Diesel-
The best Cock ever devised for Mach."nes Tele����)t '\e�·�

ar
N." S;';itI; ' : : : : : : : : : : : : : : : : :  ��U� 

high pressures of all kinds. Full Telegral)hy, I.  K Itsee . . . . . . . . . . . . . . . . . . . .  863.85:1 

particulars u�on request. Over 70 sizes and styles, for drilling either deep Of Telepholle cull bell or ring-cr, '''. KuisJing 863,720 

aballow wells in any kind ot soil or rock. Mounted Telel)hone receiver and tl"ull!Slllllter, COIll' 
Americao Tap-Bush Co. on wbeels or on sIlls. WIth engInes or norse powers. bIlled. R. F. Ludlow . . . . . . . . .  �� . . . . .  86�,617 

& 1 74 Jefferson Avenue Strong, sImple and durable. Any mecbanlc can Telel)hollo sIgnal system, I ! .  M. Bldred . . .  863.;05 

DETROIT, MICH. Operate them easily. Send for eatalo;:. r�����
os

l,'�l;le;: t� · Rl lOr����t . : : : : : : : : : : : : : : :  �:::1:�� WILLIAiUS BROS •• Ithaca, N. Y. Tbrends Into skeIns. reelln): of. M. Waddell 86:3.766 

The Smith Mixer 
Thoroughly mixes Con. 
crete in less time than any 
other machine made. Over 
2,500 in use, l11ade in six 
sizes. "rhe most efficient 
mixing device knowll. Send 
for Catalog and Facts. 

NORWALK 
BRASS CO. 
For All Purposes 

NO�WALK. CONN. 
Supply k E. Co., Old CoIonY�B�u�ll�d�in�g�, �C�b�lc�8�gOi����������========�:� 

Tlckt·t making machine, pin, J. P. Kuhns. 86-1.005 
'fio )llnte, W. �lcKee . . . . . . . . . . . . . .  86:l,626, 8<H . I :17 
Timer. Butler & Pf'tf'I"SOIl . . . . . . . . . . . . . . .  864.077 
Tin', armored pncumutlc. Avery & .ludo . .  8(j:LGS9 
'J ire. clastic. Smith &, J·:dwnrds . . . . . . . . . . .  86-1. 1 1 2  
TIre tightener, H.  L. Rutledl;e. . . . . . . . . . . . .  86:1,806 
Touster 01' brollcr. F. J. Mushnw . . . . . . . . . .  S6:t738 
Tobacco pipe, O. A. Buse . . . . . . . . . . . . . . . .  864.076 
Tongs. plowsh8l"e. J. B. 1- I0tflllllll • • . . • . . .  86.'3.850 
Toothpick receptacle. H. Beckmnnn . . . . . . .  863.896 
Toy combination sllvln�� bunk. K I:1endl£'y 8fkU303 
Track motor. I' . .1. HItter . . . . . . . . . . . . . . .  8<H,032 
Train l1ne connection. F. Hummer . . . . . . .  86:t8-t4 
Trolley, N. J. Grcenlson . . . . . . . . .  8r.1.08� 
Trolley device. S. E. Belcber . . . . . . . . . . . . .  8ll:1. GnO 
Trousers supporter. R. M. Hunter. . . . . . .  86:1.716 
Trllck� H. L. Myers . . . . . . . . . . . . . . . . . . . . . .  86:3.H2!} 
Tug couplIng. bume. �'. A. Lerch . . . . . . . . .  864 . 100 
Turbine, elastic Uuld. F. R. C. Boyd . . . . .  86.1.777 
Turbine governing" mechanism . .T. G. Cullan 8(t�.7S2 
Turbine, wind. Higby & Millf'r . . . . . . . . . . .  863.715 
Type casting mnchlne. H. M .  DUIICtlll et al 864.0Sj 
Type machines. compOSing mechanism (01". 

A. .J. Ronton . . . . . . . . . . . . . . . . . . . . . . . .  8(1.1,065 
Type matrices und other hodl(>s. 11l11chlnf' 

for grinding. 10'. II. PIf'l"pon t. . .  . 
Typewriting" machin£'. D. Rrh:gs . . .  . 
Typewriting machlnC', O. \Yoodwllrcl . . . . .  . 
Typewriting mAchine. G. A. Sefh . . . . . . . . .  . 
T:n)ewrlting mnchlne. G. F. Stillmun . .  . 
UnIversal joint, J. D. �laxwell . . . . . . . . . .  . 
Vacuum creating and mnlntalnlng appa-

8<H.030 
8G:l.G!)7 
8r.:1.890 
863.1).17 
86.1 . 9,,2 
S(l.I.Ol� 

ratus. �Ian"ers & Pbllllps . . . . . . . . . . . .  863.86.1 
Valve tor motors. J. H. Pierce . . . . . . . . . . .  86:1.752 
Vah'e, gns engIne intC't. Housum & Norton 86.'l.!l22 
v,--q!ele .brake, N. J.  RIce . . . . . . . . . . . . . . . .  8<H.031 

. ·;1. bd�ok:,t>!i/'ABn�ty B��\:';;"I; ' : : : : : : :  �:t::� 
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VebiCle, toldIng, R. J. Eblers . . . . . . . . . . . . .  8(1.1.972 

V.blcle propelllng means, J. A. RURsPll . . .  863,759 



Classified Advertisements 
Advertising- in t.his cOlumn is 50 cents a line, No less 

tbiln four nor more tban ten lines accepted. Count 
8ev�n words to the line. All orders must be accom
panied by a. remittance. Fw·ther informa.tion sent ('I1l 
request .. 

B U S I N E SS O P P O RT U N I T I ES, 

w�,Mr.'1og?;;1S1$M;\i�U�1!?lP)fJ�?c,?iI1tkl'J;{\J: 
SIS'I'ANGE F'IBEIt-RUBBER is tbe coruiull genuine 
arttcle for all moderu steam requirements. J ... lcensees 
for America and England : Goodrich COmpany, Akrtlll. 
�f�;t ::tI�:rb��l:���i:e��ei�t� ��I���a�e;

r
08�f; S��i��; 

offers to tbe 'proprietor, Fred. M. Ekert, Akron, Ohio. 
AN EXPERIENCJ<)D MANUFACTURER of flnest 

ladles' underwear and French hand embroidery. having 
a machine that will revolutionize the manufact.ure ot 
fl�ggt.��

v
a1fy 

b��tles��?l1: JM.e
t�� ::��r�71sit'�v;:!���: 

PATTERN LErTERS AND "'!GURE'; (White Metal 
and Brass) for use on patterns for castinJls. Lorge va-

����htP10'§'J';, ��:1:,�:�:iIS,�{
n�. for catalog. H. W. 

INV EN1'ORS, MANU b'ACTURERS ! - Special mn
cblnes designed, built. repaired. and experimental work 
executed tn a well-equipped macbine shop. J. G. V. 
Mantle, Mecbanical Engineer, 1007 Park Ave., New York_ 

PA1'ENl'ED AR'l'lCLES in· wire, hrass autl other 
metals made' to order. stamping-, press work. Prices 
rreh

a:��:�6.�·r M
S&�<6��, ��e����sN�3-.estabJiShed trade_ 

},OOK BEFORE YOU LEAP.-I bave complete plant 
and facilities for investigating and workinlZ out lDecha� 
���
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Park Avenue, New York. 

B U S I N ESS M ET H O D I Z E R S. 

OESOSDHEl'l' (C.E .. M.E.) OSGOOD (':0 .. Manufac
turing En

u
Fcneers and Busmes!!I Metbodlzers. Praclical 

i�r�����re��::.IO����ti�t�.i�lf. '�?WWlion��?o�\!�
n-

PAT E N TS F O R  SALE. 

FOR SAJ,E OR ON ROYALITV.-Patent No. 862,:;96. 
'rile invention relates to new and useful improvements 
iu endless belt rubber stamps. H. Pearlman, 223 East 
l 1�th Street, N. Y. 

PAT E N T S  W A N T E D. 

OF�'ICE l:lELPS OR APPLIANCES W ANTED.
Convenient novelties for busy offices_ Bri�ht ideas 
purchased or manufactured ilnd sold on royalty. Pax 
Company, 121 West 42<1 �t., New York City. 

A G E N T S  W A N T E D. 

Cl:a���ir�s :st::l1)�?r�:��s lr�oa��� ipai�[�i������.� 
every mecbanlc buys; geL snml,le aud terms. Utility 
Co., 646 West 44th Street, New York. 

EXCLUSIVE AGENCIES GI VEN.-We want a good 
man m every town to sell first-class electrical special-
i���g����g E:!�e �e��:s 
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our Sole Allency. Hill-Wri�t Electrlo Company, 105 Reade Street, New York City." 

P O S I T I O N  W A N T E D. 

AN ENERGEl'IC YOUNG MAN, thirty-tbree years 
�ie:rio����i::vne;Je��d�e:::�����J���C�u!fn����d:�� 
desires position a� �uperiotendent or Manager of steel 
fonndry. Best of references given If desired . Address 
:;llperlntendent, Box 773, New YO�k. 

M OT I O N  P I CT U R ES, 

'['HE MOVING PIC'l'URE WORLiJ, weekly. 10 cents 
per copy ; yearly subscription. $2. '1'he  only paper de-
��I�::1e�ru����3.Vi

�0�l��
u
p�c:�:!:\Vt1J�1�.s��� :5b?J�¥: 

M O D E LS & E X P E R I M E N T A L  WO R K . 
I NVENTIONS PER�'ECT�JD.-Mecb .. nlcal Dmwings, 

-·t;���a�
e
�c1r.��!f.

l tib�ov��f�� �g��r:::J Nag�ef:.�c7].� 
Phone 3.%9 Worth, Corner Pearl anu Centre Sts, N. Y. 

A U TOS. 

ON ACCOUNT OF 'rllE NUMEROUS IN9,UIRIES 
��:rl
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come an experienced automobile driver and mechaniC. 
�ft:

c
���c�a�::,

f
�lJ����cr�!y���:�orrc:�;. 

Automo-

A U T O  ACCESSO R I ES, 

r:rr?p;�tYe��:!t�r::���s��:k\�SS o�.edv;��eer��rIBf���: 
COils, Batteries. and In fact everything for a motor car 
at pTlces that no other house can compete With. Cats· IOJrue free on request. Reference an\ commercial 
���irl�St��:t. ��:r:�ro, 

b�
_
n�.

. Centaur . 1otor Co .• 51 

P H OTOG R A P HY. 

PHOTOGRAPHERS, we want to Ilet you in the babtt 
of readmg the American PbOlo�rapber ulld Camera. and 
Dark Room, the blll.est and b�.t" Photo

�
raPhiC monthly. 

:f:�:::
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s :��fO�1;e��b�����I� 
trial subSCription for 25 cents In �tampf' or coin_ Am
erican Pbotograpblc Pub, Co., 361 Broadway, New York 

SO U V E N I R  POST C A R DS. 

� co LLECTORS.-For25c.weseud '25 souvenir postcards 
and 6 mC"ltb. oldest and lar�e.t monthly (100 

y
nges) on 

��y�f�: ;��J: W�sc;lldto'������'s Wg;l��
l
�'u����r, ���� 

B O O K S  A N D  M A G AZ I N ES. 

DEEP BREA'rHING.-Row. Wben and Where. A 
��-fe,tl� ��

u
l�
tr

�����.
bO

��r
o
�
l
D�g���ag� s������s sr>�\g� 

Boec�ma.nn, R_S., 750 Bristol Bui ld i DjiZ, 500 J1'lfth Avenue. 
New York. 

S C H O O L S  A N D  C O L LEG ES. 

ol1f
A
e���?le����il��;&fP:m!� 'lt��:;;:rmn::r'i�)gll��: rule, �Ianlmeter, Perspective and Scales. All bv maU. 

Geert Blaauw, 25 Broad St., 20th Ooor, Room 12. N. Y. City. 

S E AS I C K N ESS, 

SEASICKNESS and Car Nausea prevented, Brusb's 
�!��e�s�

Ei
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'Kn':J����I�t� �m� bottle. . . 

Scientific American AUGUST 3 1 ,  1901. 

M I SC E L L A N EO U S. 

\"" AN'1'ED.-I war.t So,OOO kilojiZrams of chemtcally 
g�;;� ��r�u,;lt·�

c��O{l��, �����:;�� O�UI��rt:����1' J.��: 
243. Address J. H., Box 777, New York. 

\\' AN'l'ED, Platinum Scraps, We pay $1.05 per dWL 
for clean Platinum Scraps, Send by registered malJ 
for ""fety. Address National Heflnerv, 23<J Taylor Ave .. 
Newport, Ky. � 

WAN'l'ED IDnTlufuctured for liS u. /:Iheet in metal or 
other material. 16x31 lncbe�, With about 150,(0) ftgures 
stamped on same ill u cleut, readable type. \Ve have tLIe figures prepared. Address E. J. llelltcke &. Sons. 
Limited, Hanley, Saskatchewan, Cllllada. 

OliR VACUUM CAP wben useel a few miuutes eueil day draws the blood to the scaJp. causing free aud nor
mal Circulation, which stimulates tile llail' to a new, healthy gl'owtb. Sent on trlul under ",uaruntee. \-\" rite 
for free particulars. 'l'he Modern Vacuum Cap Co., ti17 
Barclay Block, Denver. Col. 

\'chide l'UlIllillg geal', .T. Beers . . .  _ _ 863.897 
\'ehlcle �prillg. i\1 ,  L. S{,llderliug . . .  S�,G6-l 
\'elliclc turning gear, E. )'JcUraw . .  8G:�,742 
Vehiclt· \\"'hc(� I , Van Etlt.'11 & Brown . . . .  80:3,678 
Vehicle \\'h�cl ,  .1. AlioaUi . . . . . . . .  �ru,t;27 
Vchicle "'heei, .\. L. Finnell . .  �ti�.Ob!J 
\·ehit.:lc wbeel, ::;ehllyler & Hyle . . . t;(H, l.IO 
" enlling machint'. L. C, �jCLoU111. . . . . . . . . .  SO�.Ha 
\'elldillg IIlHchine fOI' pustage stUWlJS ami 

the l ike, lIUlolllatic, U. Oehl'ing- . . .  SG-l.025 
\,ilH'g-Ul' apparatus. �tJjllk & Norton _ . _ . . .  SG:-tlH9 
,",illega l' Ull;1ki llg ap}Jtu·utU:::i. K A .  :O:pink . SG;J,!}f)O 
Vise, K C. Williams . . . . . . . . . . . . . . . . . . .  �U3,S19 
Votil l�. Ulu(:billCS, delachublc UI'lll for, C. C_ 

Abbott . . . . . . . . . .  ; . . . . . . . . . . . . . . . . .  . 
\V'ufer I1lHCbiDl�i SligHI', F. M. Petel's . _ . _ 
\Vagoll urake, J. B. llubb . . . _ _  . _ _  . . . . . .  . 
'VagOIl llllionuillg attaciJment, \V_ Ledoux .  
"rnli , lHliidillg, W. Curlett _ . .  _ . . . . . . .  " _ 
\Vull tie, \V. V. Hcillz . .  
\Vasllel'. l"l't' It't' wm.;ht'r. 
�rnsbillg Juacbille, C. K Mitchell . . . .  
,,'ushillg" H1,t<:iJ ill(·. U _  \\"'. "'rnC'lit'h _ _  . . . .  _ .  
'Vushtil b. st:lI  iOIlHr.,-, S_ FCllSt _ . . . _ _ _  . _ . _ .  
Watet· eioset, R. A _  Urouks _ _  ' . .  
"'utel' <"lo�l' l .  :\ .  Frost . . .  _ . .  _ _  . . . .  _ . _  . . .  
'Ynter closet !Jowls,_ automatic upening und 

SG:l, 687 
S64.02� 
�6-I,073 
S63,858 
8G3,786 
�U3,D19 

864,018 
SU--l . 1 �7 
8U3,910 
863,778 
8G:�,D77 

864 , 1 1 8 

What It Does 
It writes your bills with double the speed of the pen. 
It writes bill and charge sheet at one writing-no more need 

for separate charge entries. 
clOSing device for, H. Atkinson . _ . . . . .  

,,'1I[l'1' (' ''''-ll l t 1I'. t ' � I I l II)l'C:::ised ail", I,'. Allison 
'Yater heateL',' F... Hooch _ . _  . . . . .  . 
'Yater hOisting Upp3mtus, J. C. NorvIlle_ 

�ltl:gg� It writes, at the same time, any additional charge or order 
8U3,U38 • , 'Ycigbcl', uulolllnlic, C_ L. ljanillel' . . . . . .  . 

'Yeighel', vChicle, J_ R. HaniSOIl . . .  _ _  . _ _  _ 
\Ybeelwrlght muchine, .T. AI_ Robbins . . . . . 
"ibip holder, 'Y. J. Alleu _ . . . . . . . . . . . . . .  . 
Window cleaning devicc, F. J. Jackson _ . .  . "'ire stretcher nIH] splicer, G. \V. Riker . .  
\Vood preserving apparatus, P. G. Burns . .  

SG:;,97U copies that your system may requtre. 
86-1,O\J� 

I 8G:, 'HI I d 8G� :8
.

93 t adapts itself perfectly to your system or the nee s of any 
8();1,99G 
86:l,U·17 busm' ess 86-1 ,on • 

, ,;.t 122 1 \Voodworking tool, CJnrc & .Johnston . . . . .  . 
"·l·f�llch. N. Lyoll . _ .  . . .  _ .  _ . . . _ _  
Wringer clamp, A .  \V. '''nIker. ��:�'?;; It improves system, insures .against errors-makes short cuts 
Yeas(, lllUKIUg", C, H. FulL . . .  _ . . .  _ ,  . . . . .  �U3,U7G which were impossible under former methods. 

DESIGNS, 
Badge, IT. L. Mel'l"'ium . .  , - . . . . . . . . . . . . . .  _ _  �8,Z�� 
Bottle, C .  ;\1. & Jl. K. Brookc . . . . .  _ .  _ . .  _ _  . 38, 10);) 
Cig:lI' bum] Ol' wrnppel', L. C. Wagner, 

�ti,750 to 38,7G8 
Lnmp, gas, A. Rector . . . . . . . . .  , . . . .  �8,760, 38,761 
Phonogmph cabinet, J. Herzog . . .  _ _  . . . .  _ _  . . 38,758 
Rndlntor, H. '1'. OI'ftcruluger . . . . . . . . . . . . . . .  38,7U3 
Razor, safE-ty, F. H_ Arnol(] . .  _ . .  _ _  . . . . . . .  _ 38.75-1 
Sca Ie huse, \V. 1,'_ Stimpson _ . .  _ . . . . . .  _ . . . .  _ 38,75V 
SPOOf�l!, i,�r�: P��ta�i� l

.
l�.

l·
_ .  �1.

1'� ��1:�: . .  1�t��l�.I� 38,756 
Velldlng machine fnee pint", C. C. Truvis _ . as.762 
Watchcase, C, V. Butes . . . . . . . . . . . . . . .  , . . .  38,757 

T RADE MARKS. 
Alloys, metallIc. Phosphor-Bronze �ll1cl ting 

C o .  . " . . . . .  . . . . . . . . . .  . . . . . . . . . . . . .  6-1,751 
Anesthetics. Auuulill Uesellscullft w i t  ill'-

schl'llnkter ITartung . . . . . . . , . . . . . . . . . .  64,654 
AutomolJilf's nnd parts thel'eof, 11. n. FI'u l l k -

lIu Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . .  64,706 
Baking powdel', l.re, :)odu, etc. , S. l I uUli l i  

Co. . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-I.GS7 
Balms, Dotlds Metllcine Co. of U.  S . . . . . . . .  6-1.060 
Beef alld hacon, dried, New England Stlppl.\' 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (;-1,;46 
Beer, St. Louis lll'ewillg Assncintioll . . . . . . . G .. L805 
Belting, leather, New York Lenthcl' HI.:� 1 1  illl! 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  64,683 
Beverage, . cUl'bonatecl, .1. S . .  \JcDHll iel . . . . .. l i-t.7U2 
Boilers. hot water and steaw, �·m. 1::1 . P,:lge I " Boller Co. . . . . .  : . . . . . . . . . . . . . . .  �4.1i7;1. 1;�.091 
Ho(\ \.;:s. (J:l Ill l Jhlct�. :I l id ci l'(::nlil rs, pri ll ted . 

Rogers & Co. . . . . . . . . . . . . . . . . . . . . . . . . .  6-1,797 1 
Boots and shoes, leathel', Bloomingdnle Hros. ( i- L771 
HIMls anti shoes, leatber. E. �1. Burt & Co. U4,779 
Boots and shoes, Slippers, and soles thercfor, 

I 
certain, Edwin· C. Burt Co. . .  f i-1. 7RO 

Brenu, F. L. Shepurd . . . . . . . . . . . . .  64.759 
Butter, Blue Valley CI"t:.�uwel·.'· Co . . i.H ,'i20. 1;-1.721 
Cundy, Pn(>tlic Const Biscuit Co . _ .  _ . . . . . . . .  U4.7-H) 
CUIH):\·. bO' , hons, and icc Cl'('l1llJ. M. K Ahel 

Estnte . . . . _ . ,  • . . . .  , . .  ' . _ _ _ _ _  . _ . . .  _ . . .  , (;4 , 7 1 5  CUllIwd sHlnwJI, PUlar ltock Packing' Cu . . . .  G-I,752 
Cauned smoked sardines, Bergen Cannillg ('0. tH. 7 l !) 
Cnnned vegetables, Fuller Canneries ('0 . . .  _ &1. 7aO 
Cnrl'llJ1eJs and cnramet paste. Borden's \'I)n- . 

den sed Milk Co. . . . . . . . . . . . . . . . . . . . . . . .  64.722 
Cnrnmels, cHl'amel Iluste. and chocolate. Hor- ' den'� Con(lensed )Jilk Co_ . . . .  _ 6",,723 
Cheese, Leon C. Mnga w ClJeese Co. G�,7:38 
l'hocolalp�, 'l'ounline Confectiunery ( '0 _ . _ .  G4.7G-t 
Chocolates and candies, Allen-Dn..\' Co. . .  64.716 
Chocolates, bonbons, nnd cbe\\ illS" candies, 

B" adley, Smith Co. . . . . . . . .  6-I"72fi 
(,lga1'8, J. .T_ Schaefer . .  _ 04 .GG"i 
Ciga!'s, F. Rod!'iguez )' CIl . . . . . . . . . . . . . . . . . .  G�.G8G 
Cigars, cignrettes-, E nd tulJ:: t't·o, R. Ulmcl' 

& Son 64,G71 
Clennsll1,L:" ('lIlllpositi:JiIS fol- ale anti be.'r 

pipes, M. Muc}luhon . .  _ . .  _ . .  _ ' " 
Clo<:ks alld wal(·h 1Il0VeUtCllt:::i_ '\"'. C. 
Cloth Hud piece goods, cC'rtaln, :"\1. 

G�,743 
Bul l . . G�,718 
nOSPTl-

LauUl's Suns . _ .  _ _  . . . . . . . . . .  _ . _  . .  
Clothing, certJ. iu .  Altl{en, Son & C o .  
Cocon :1JH] chocolnte, W. ?If_ Cllhil l . .  
Cotrec, Merchunts Cort'ec Co . . . . .  _ _ _  . . . . . . 
Cotl'ee, �. Hamill Co . . . . . . .  _ .  
Coffeel A .  Schilling & Ce . . . . . . . .  . . _  
Colfe and ten, Oliv'.!I.--io' illuic Co . . . .  _ . G-1.7·17. 
Cotfrcs nnd tens, Urn.HI Union Tt!u ('0 . . . . .  . 
Coufeetloncl"'y, cel'talu. BI'udle.r. Smith ('t l .  
Cordin) , gillger br�lIHI.r. '1'. \V_ D c  HOIIs:"l ' .  
n.veil g. color-setting compound used i l l , _.\ _  

(\�,7D8 
64.768 
6-I.72G 
6-1, 74.j 
f H . 7;J1 
6-1. 707 
U4, 7�S 
r,·I.7:l2 
6-1.72-1 
(;-I.jj7 

Elhanlt Sohlle 0-1,660 
..i:arthenwal'€' lavatories, buth tllb�. ("1'(' . .  

( ' l"tlle &. Hil'.::kus . .  _ . _ . . . . . . . . . _ . . _ 
1·;trC'I"\-(·sCt· l It  salts. Norwich PharmHcnl <":1 ) .  
J.'t!J' t i l izer�, \-irginia-Cal'olillu Chemical Co _ . .  
Fi rE' exti l l�tl ishcl's chemic-aI, Amel'ican-La 

1-'1':.1 l1ce Fire Eng-ille Co . . . . . . .  _ .  
Floors. dressing" for bard wood, J-r. u .  

J-In,\-'s Sons . _ . .  _ . . . . . . . . _ _  . . . .  . 
1:'10111', wheat, Rt'H -Pnlt('l'son :\Ii l l ing Cu.  
1.'IG"'.Il', wheat, P. :':lclu'o('(iel' _ . .  
Flom-, wbent, D_ Stott . . . . . .  _ . . . . .  . 
Floul', wbent, !''''V('ClHU'1-="' lHil ling Co_ . . .  _ . . . . .  
J,'IOlIl-. whent. I'."e, and liuckwll('lI t.  \Yt':,\teL'n 

04,770 
04,G04 
G-t .7G!> 

6�.()(l5 

6�,707 
(H.7G� 
64,758 
04.701 
64,781 

Star Mill Co. . . . . . . . . . . . . . . . . . . . .  64,809 
Fl'uit extl'8cts, C. i<: l'bu . . . . . . _ _  . _ . . .  _ . . . . . . .  64,72!) 
Glue. solid and liquid, ConllllOIl\\"c a l t h  ( j lul' 

Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6�,()(l7 
Gongs and bells, cel'tnin, I,'rank :\Iossbel'g 

Co. . . . . . . . . . . . . . . . . . .  " . . . . . . . .  '. . . . . . . .  64,702 
Gum, chewing, William ',,"l'lg1ey, .1 1'. & Co. (Jt},816 
Hats and bat frames', llldies, _\Itkell. SOil 

& Co . . . . . . . . . . .  _ . .  : . . . . . . . . . . . . . . . . . . .  (;-1,817 
Headweal', certn ln, Juseph Pfeifer Clothing 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

It extends the field of the typewriter to form and tabular work 
of every kind and description, and always with an immense saving 
of time, Jabor, and expense. 

Send for our illustrated booklet on the Remington Billing Typewriter 

Typewriter Company 
(Incorporated) 

New Yorh and E.verywhere 

The Scientific ADlerican 
Cyclopedia of Receipts 
N o t e s  a n d Q u e r i e s  

REVISED EDITION 

1 5,000 Receipts 734 Pages Price $5.00 
MAILED TO ANY PART OF THE WORLD 

THE SCIENTIFIC A M E R I C A N  CYCLOPEDIA OF RECEI PTS, 
NOTES AND QUERIES has had an unprecedented sale. It has 
been used by chemists, technologists, and those unfamiliar with the 

arts, with equal success, and has demonstrated that it is a book which is 
useful in the laboratory, factory or home. It  consists of a careful compila
tion of the most useful receipts, and i n formation which have appeare(1 in the 
SCI E :\ TI F I C  AMERICA N for more than half a cen
tury. Over 1 5 , 000 selected formulre are here collected , 
nearly every branch of the \1seful arts being represented 
Many of the principal substances and raw materials used 
in the arts are described , and almost every inquiry reo 
lating to fonuulre will be found answered. It is mol',· 
than a receipt book, as in most cases it gives all 
the standard and special formulre, thus enabling the 
reader to find a receipt which fits his peculiar need. A n  
alphabetical arrangement with abundant cross references 
makes it an easy work to consult. Those who are en
g aged in any branch of industry will find this book of 
the greatest practical value, and we especially commend it to those who are 
in search of an independent business, as they will find many formulre for the 
manufacture of salable articles which will be worth many times the cost of 
the book. The Appendix contains the very latest formulre as well as 41 
tables of weights and measures, and a Dictionary of Chemical Synonyms, 

Send for Full Table of Contents 
M a i l e d  F r e e  o n  R e q u e s t  

I fuse Iloz.-:lef-'. Kell,\- & .Tnnes '('0 . _  NN & C N b ll?,�,
i
,;:;;',;u';��

m
�" i,,:,�,�e';;lIlf

o
�;,;,'l t : ' dO"!'. p (c . .  MU OMPA Y, Pu l ishers 

lights, American Bal··Lock Co . . . . . . . . . . .  64,769 

6-1, 789 
H·1 . j;�4 
6< ,787 

I nk  removing solUtion, ". & H. �I""lfHctU!" 363 BROADWAY, NEW YORK lug Co . . . . . . . . . . . . .  . ' . . . . . . . . . . . . . . . . . .  64 .661 

I ronirg�gco.AI����):� . .  �0�'8:�ld��':'.I . .  :�:.'� . .  �
n
� 64.003 1 .. __________________________________________ ..1 
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The choicest, m ost advanta
geous industrial sites in the 
Pittsburgh District are at 

KO P P EL, thirty-five miles 
. from the center of Pitts

burgh. 

Koppel has 
Unexcelled shipping facil ities
cheap freight rates-
natural gas and cheap coal
an electric power plant. 

I t  wants : 
I nJustries, large and small-
Stores and business houses to meet 
the demands of a rapidly growing 
town. 

It offers : 
Excelitional opportullltles t o t h e 
manufacturer who wants a choice 
location in the greatest industrial 
center in the world-

To the retail business man who 
wants to get in on the ground floor 
and grow up with the town-

To the builder who wants to take 
advantage of the insistent demand 
for houses. 

KOPPEL i s  a town full of opportunities. 

Write to-day for the booklet. 

K O P P E L  L A N D  C O M PA N Y  
1606 Machesney Bldg., Pittsburgh, Po. 

w A�'!�E );L-:;�£-r,�1�8Jt:in�S11��}u<fi
r

f},1}���
e

atl�tna��: 
dress " Commandant. Navy Yard, "Va.shin�ton, D. C.," 
enclosln� complete statement of experience. 

LET US B E  YOU It FACTO RY 
'Ve estimate on anyt.hlng y o u  want made t o  order. 

STA ,U P ING�, lUO J>E Li'i. E X P E R T  W O R K  

\Va publish .. ':r h e  Silent Partner," a brainy little 
ma�1l7.lne. full of �ooa tbougbts. Sample free. W'rit� us. 
'1'1": (;J,OIlF. ll AOII I N E  ANJI STAllI'ING cu. 

910 Jlnmllton St., Clen�'lnnd, O. 
�==;;;;; 

l-lIij-�U� Corliss En ... in"., Brewpr8 
una l3ot t l el's' Macblner". 'J' H E  Vl I:I'ER . .I1 FG. ('0. S9!1 Clinto:1 St . . � i lwal1kee. Wi •. 

MODELS &< E X P E R I M E N TA L  W O R K .  
l uveutions ueveloped. Speclal lJacblnery. 

E. V. B AILLAR O .  24 Franklort Street. New York. 

MOD ElS �e�:': 'Dfe�.I ��l�.T1.'ov���HJ,�I�';;ic: 
ture<!. Fine. Accurate W ork a S I> ecialty. M. P. Scbell. 
1759 Union Street. San Francisco. 

!\lAME PLA.TES-STEEL STAMP" I,J ':fMPLOYEE CHECKS, KEYTAGS & BADGES '  V 
J . RO BBINS MFG.CO. 58 KNEE LAND ST. 

SEND FOR CJi'iiifL'oGUE . .  · · · B OSTON . MAS S .  

TRADE MAqKS 
DESIGNS 

COPYRIGHTS ""C. 
Anyone sending a sketcb and description may 

quiCkly ascertain our opinion tree whether an 
invention i8 probably patentable. Commuulca. 
lions strictly conOdelltial. HANDBOOK on Patents 
sent free. Oldest agency for seCUrlllgj>atent8. 

Patents taken ttirougb 1\Iunn .,. (;0. receIve 
special notice. witbont cbarge. In tbe 

Scitntific Jlmtrican. 
A bandsomely tllustrated weekly. I.arllest clr, 
cUlatton ot any actentiOc journal. Terms, P e 

tiliJ:Nff &CO:3�� B��:�::'INeWdf�e
rk 

BraDcb omoe. 626 .. 8t.. Waabtnatoo. D. � 

Scientific ADlerican 1 59 
Jewell'Y. certain. F. -.;. Goldsoll . . . . . . . . . . . .  64.783 1 
Jewelry. certain, .T. J. Sommer . . . . . . . . . . . . .  64,803 
Kl1itt('d nndcrwenr, Otis Co . . . . . . . . . . . . . . . . .  64,795 
LaDlp shades, oecoru t l v(\, Li vcrmore & 

Knight Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6·1.790 
Lumps. 011 burlling. C. '1'. I l a w :\Iullutnctul"-

ing Co. . . . . . . . . . . . . . . . . . . . . . . . .  (14.657. 64 .658 
Leuther drcssings, \VbitH.'UlOl'c llrotlicrs & 

� · · · · · . ·  . . . . . . . . . . . . . . . . . . . . . . . . . . .  64.� 
Lea tbel' muuutucturcs, certlllll, H. \V. 

Owe1l, Sr. . . . . . . . . . . . . . . . . . . . ' . . . . . . . . .  64, 796 
Linen, cotton and line!l.  1111(1 cotton piece 

goods, Marshall "'lelt! & Co . . . . . . . . . . . . •  64 ,791 
Liniment. W. H. Pattel'son . . . . . . . . . . . . . . . .  64.684 
Machinery, certuiu purts of, E. L. Mcgill . .  64,74-1 
Maltresses. Soutbern CottOI. OB Co . . . . . . . . .  64.804 
�\[eats, lard, aud sausngc, cured. dressed, 

cooked, and cnnned, Coffin-FJ(>tclier Pack-
ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64,775 

Medlcinul compound,- cCl'luin, O. C. nower� . 64,G5G 
Medlclne&. certain. J. L�cson . . . . . . . . . . . . . .  64.682 
:\1edlclnes, certpill, C. E. Brunning . . . . . . . . .  64,675 
:\Iec.l1cines, certain, D. R .  Drake . . . . . . . . . . . .  1;...1,678 
i\I�dlcllles, certa in, H. P. Richardson . . . . . . .  64,f.iS5 
)1edlclnes, certain,  AntI-Septo .Medicine Co . .  (H,770 
lIetal structures, e:qHlnded, GeneI'lI l Flre-

prooUng Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  64.703 
Metals. certnin. Wi11lnm Cramp & Sons Ship • 

& Engine Bullding Co . . . . . . . . . . . . . . . . . .  G4.766 
1\'ewspuper, W. R. Hem·st . . . . . . . . . . . . . . . . . .  6:1,785 
Nuts, lock, RaUw�y Lock·Nut Co . . . . . . . . . . . W,753 
O i l .  tllsteless castor. Duvis Cbemlcal Co . . . .  64,()77 
Ointment. J. W .  Sbults . . . . . . . . . . . . . . . . . . . .  64.668 
Ore crUShers, Risdon Iron IlIiU Locomotive 

Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64,755 
Painters' materla}s, certain, Glidden Var-

nish Co. . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . .  64 ,705 
Painters' materials, cl'rtnill, l'nysoll Vnr-

IIlsb Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tH . 750 
Paints anu puiute:s' matcriuls, cl'l'tnlu, .1. 

Luous & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . 64,742 
Paper mnnufuctures, cel·taiu, 'l'Uruny & Co . .  64,808 
Papel', t issue, James R. Cromptotl & Bros . .  &4,788 
Pertumeries, triple cxtl'Hct, toilet water, 

etc.. M .  L. Babcock . . . . . . . . . . . . . . . . . . . . 64,674 
Plu receptacle, bat, Custle lll'nid Co . . . . . . .  U..J.77!l 

Pipe unions, Kelly & Jones Co . . . . . . . . . . . . .  64,710 
Plaster, wall, Sunderland Brothers Co . . . . . .  lH. 7G2 
POison tor gophers rond pl'ulrle dogs, Mickel-

Son Obemlcai Co. . . .. . . . . . . . . . . . . . . . . . . .  64,663 
Fubllcu t1ons, certain, A. L. Snnlfield . . .  G-J,800 
Pull<"ys, power d istributing. A. L. Herkcll-

boa . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  64.709 
Pulleys, sllsh, 11', .E. Stonn . . . . . . . . . . . . . . . . . .  64,760 
R('medy for colic anu bots, Van \'IN!t-

MunsfleW Drug Co. . . . . . . . . . . . . .  . 64.672 
Remedy tor purffying' the bhl()(1. H. I I .  

WetUlol'e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64 ,689 
Uemedy for thrOAt and lung affections, .J. 

S. Evnlls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·64.680 
Hemedy fOI' tube!'culosi •• H. Dietrich & Cle. 64,65U 
Remeuy, hendache, Davis Chemlcnl Co . . . . .  (H,G7G 
Hemedy, kidney, bl')od, Hnu bowel, E. V. 

Roge "s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64. G66 
Rcvolvers, pistols, rl0es, Hnd shotgulls, H a l'-

rlngtoll & Richardson Arms Co . . . . . . . . .  G.J,7i>S 
Rubber nnd rubber gUIllS, Coutinentul Rub-

ber Co . . . . . . . . . . . . . . . . . . . . . . . . 64.811 to 64 .815 
Rubber belting, pncklngs, etc., 'V. S.  Nott 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64,688 
Rnbbel' bowling bulls, hurd, Amerlcull H u rd 

Rubbe,' Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64.694 
H,uLlJer, sheet, AruericlllI H u rd Rubber Co . .  M,717 
Stll'dlnes, lllu�tnl'll , Co}emull's MustOI'd 881'-

<line Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64.728 
SlIrdlnes, ::tllioked, 1. Levin . . . . . . . . .  64,739 to 64,741 
SlHtCC, Braud & Co . . . . . . . . . . . . . . . . . . . . . . . . .  04,i72 
Sbears, t;cl:isors, razors, und pocket knive:;, 

Fum·cll. Ozmun. Kirk & Co . . . . . . . . . . . .  64. 70] 
Shcetings, shirtings, drIlls, etc . ,  Chinn and 

.111I)nn Trnding C� . . . . . . . . . . . . . . . . . . . . . .  CA.774 
Shoes, leotbel', Hen:lessy Mercantile Co . . . . . .  64.786 
Shoes, lenther, Noyes·Normun Shoe Co . . . . . .  H".79� 
Shoes, len tber, Sbu " ood Sboe Corp . . . . . . . . . .  64 .802 
Soup, Robinson Bros. & Co . . . .  , . .  , . . .  64,G65, H4.75G 
Soap, perfumed, A. & I" . Pears . . . . . . . . . . . .  n ... . li!)2 
Soap, perfumed, A. II'. Thompson . . . . . . . . . . .  G-I,76:3 
Spectacle nnd eyeglass ICIlS(,S, TIeulth-Jl.ny 

Lens Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64. GG2 
Spices. W. M. Cahill . . . . . . . . . . . . . . . . . . . . . . .  64.727 
Stoves nnd furnaces, Engineer Co . . . . . . . . . .  G4 .G79 
Stoves an<l furnaces. E_tute Stove Co . . . . . .  fA.69S 
Stoves nnd rnnges, AnH'rlcon Ston' Co . . . . . .  f;.J .GG2 
Stoves lind their parts. ArnerlcHIi Stove Co . . (i4.6;):{ 
Syrups. muplc and tnhle. Olivcl'-li'lnnle Co . .  G·L794 
'£obacco. smokinJ:', Fulk 'I'ohacco Co . . . . . . .  , . G4,700 
Tonic. blood nnd nerve, Le Compte & Guyle 

Co. . . . . . . . . . . . .  . .  . . . .  . . . . . . 64.68J 
Tonics. J.  C. de St. Ht:bel't . . . . . . . . . . . . . . . .  64.670 
Valves 1Inc.1 cocks, Kelly & .Joncs Co . .  

64.7J J .  64,733, 64.736. 04,737 
Valves, cocks, nud faucets, Haydenvillc CO. 64,78·J 
Vnlves. cocks, ami uuions, r�clly & Joncs 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64.735 
Vehleles, certain, George 'Vh ite Buggy Co . .  (H.704 
W u l l  finisb ot' calcimine. M. K Fox & Co . .  G4,6�U 
'Yn tches nnd pUl·ts of sume, Georges Favre-

Jl1cot "" Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G4.nl 
'Yatches. watch pnrts nnd cases, A. W1tt� 

11IIIIel' Co . . . . . . . . . . . . . . . . . . . . . .  64.712 to G4.7H 
'Vu ter, bottled mlnerul, DeHr Lithia Springs 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64.8JO 
Watel·. minel'ul. Apolllnnris Co . . . . . . . . . . . . .  64 .655 
Whisk)'. P. Freilcl' . . . . . . . . . . . . . . . . . . . . . . . .  64.782 
Whisky. nyeland DIsti111n): Co . . . . . . . . . . . . . .  lJ.l.799 
Whisky. Thos. Moore Distillillg Co . . . . . . . . . . .  64.80G 
WJoisky. ·Steln Brothel·s. . . . . . . . . . .  ti4.807 
Wool, sheep·s. G. Schmit' "" ('v . . . . . • • . • . . .  r ... . 801 
'Yrencbes. Coes Wrench Co . . . . . . . . . . . . . . . . .  ()4,696 

LABELS. 
"Compliments ot the Senson. "  for cigArs, 

O. L. Scbwenckc Lllho Co . . . . . . . . . . . . .  J 3.75J 
"Dunner's Ready }-lnl'dclI(>I'," for hardening 

Hquldnte. J. DunneI' . . .  : . . . . . . .  " . . . . . .  J :�,75!) 
"General v Moltkc," for mult ( 'xtracl. Pllra-

gon J\fnlt Extrnct Co . . . . . . . . . . . l a .7!H 
< ;111olnl1 ]{nOl: A l l  Sonp,' fol' :-;tl81l,  F L N 

Steen . . . .  , . . . .  . . . . . . . . . . . . . . . . . .  1 :1 .7r.7 
"Jerllsalem Herbs," for mcc.ltcilJ(.'. I. Kutz . .  l a.755 
" Llttl(> Bf'uuty . "  for b['bte:-;' h('·a(l�l·Hr. :\ 1 .  

• Mayer . . . . . . . . . . . . . . .  . . .  J3.7GO 
"i\lol'se's Nupoleoll . C)1(ocoiutc.'s. · ·  (UI' ('hoco-

lates, A. G. Morse Co . . . . . . . . . . . . . . . . . ]3.753 
"T�lekn Sbampoo." for H )ll'epn mtlon rol' the 

b o l l" and scalp. f ... F.. Vndnklll . . . . . . . . . .  J a.75G 
"�l'bc Star," for fill 1 11l-·H: t lcld£,. SHells & Co. ] 3,758 
' ;Tro 'rI'O Ohocoln tf' J( I·!mch . · '  for ('onfec

tionery, Trowbridge Cl'ocoiutc Cbip Co. 1 3,752 

PRIN TS. 
".Adlers St�les for Fall find Wlnt('l' 1 !)07-

100S:' for men's HlJpnrel, navid Adler & 
Sons Clothhl): Co. . . . . . . . . . . . . . . . . . . . . . . 2 ,091 

"Bill Postel'," f01'" It hl'£'nkfn.-:t fooll, Cream _ of Wbeut Co. . . . . . . . . . .  . . . . . .  2,081 
"Ch(\t with Ln J'J;(' l\f )wl , "  fnl' a bn-.ukfa!-'t: 

food. Crealll of Wbeat Co . . . . . . . . . . . . .  · · 2.086 
"CIllio:s r l n  PnJ:<" !\ umbel' FOil 1'. , . fOI' clnss 

pillS. S. L. (.'ol):el· . . . . . . . . . . . . . . . . . . . . . . . 2.094 
HChlSS Pin Puge );lumber 'l'bl'l""e , "  fol' CillSs ? _ 

pillS. S. L. Fol):"r . . . . . . . . . . . . . . . . . . . . . . .  _.090 
· · Drl n k . "  for whisky . .  J. �rc:\rnhf)1l . .  2,USSl 
"�lcn's and Boys' Applt rf'I . "  for 111('11':; III14I

'-J 
? 

boys np»ul'c1. II .  e. Lyttoll . . . .  " . . . . . . . .  _,09_ 
":\Ien's A IlPlll'cl.  " fol' men's appn l'ci . l...

? Adll'f Bros. & Co . . . . . . . . . . . . . . . . . · . · · · · ·  _ . 09:3 
"NonC' Pure-r None Better," tor mn1t liquors. 

Meek Co. . . . . . . .  . . . . . . . . . . . . .  , . . . . . . . .  2.088 
"Skeeter Scarcr." for u prepu ration for driv-

ing r,WHY mosquitos, L. A .  Hansen . . . . . .  2,090 

.A Ptintcc.l cOI>y of the speCification and drawing 
of uny "ntent in the foregOing list, or any patent 
in print ISStlCd s.ince 186.'l, w i l l  be furnished fro01 
this oOicc for 10 ccnts, provided the name and 
DUlllber of tbe patent dcsh'ell and tbe date be 
�iveJl. Address Munn "" Co .• 36J Broadway. New 
York. 

Canadian patents may now be obtained by tbe in· 
ventors for any of the inventions named In the tore· 
going Itst. For terms and further particulars 
address Munu & Co .• 361 Broadway, New York. 

A LMOST every man and woman in America is interested in the manu
facture of Automobiles and the construction and equipment of 

railroads to just this extent-

" I  s the steel used a safe steel ? "  
«.ll The factor of safety is the vital point in any material upon which 
human life depends. Vanadium Steel is safe as compared with the best 
steel heretofore known-its superiority is graphically shown in the fol
lowing illustrations :-

Vanadium steel. 3% twists in 24}f inch�s. Elastic limit of torsion 7.540 
inch pounds. Ultimate torsion 30,700 inch pounds. 

Carboll .  high Manganese steel. 3}f twists in 24% inches. Elastic limit 
of torsioJ1 3,700inch pounds. Ultimate torsion 17,250 inch pounds. 

«.ll These pieces of steel are automobile axles. They don't look like it, 
but they are-regular I sections of a drop forged front axle. They have 
been twisted cold and show the relative strength and toughness of High 
Manganese and Vanadium Steels. The Manganese steel began to twist 
at 3, 700 pounds per square inch pressure. The ultimate force required 
to twist . it  as shown was I 7,250 inch pounds. The Vanadium steel 
required 7,540 inch pounds to start it and 30,700 to twist it as shown. 
Almost two to one in favor of Vanadium. 
«.ll This test was made by a prominent automobile manufacturer. Vana
dium steel will be used in many of the best American Cars in I908. 

Write for tlte Va.nadiu'I'n Booklet 

AMERICAN VANADIUM COMPANY 
Miners of  Vanadium Ores. 

Manufacturers of Ferro-Vanadium. 
Frick Building Pittsburgh, Pa. 

Kerosene Oil Engines Keystone Well Drills 
Marine, Stationary, Portable {���:;·�\i�.�r R'!��)'n�'�l,�,\ 

Placer Testing for DredR'e� : 

�1W.t�rft:j,I��'\f�W�e����·0�f��: 
��1I�u�·";I��es�1I���Dlre��IO\\r�{.1���!:: 
logue S. A. ar No cbarge tor packing. 
INTERNATIONAL OIL ENOINE CO. 

38 Murray St . •  New York. U. S. A. 

For All 
L a b o r a t o ri a l, 
Experimental � 
Scientific Work, 

New York Standard 

" Stop = Watches " 

In 
Sttverocle 

Cue 

will  gIVe honest, unfail ing serVIce 
than any others made anywhere In  
are Fully Guaranteed. No other 
warranted irrespective of pnce. 

Ask Your Jeweler 

Deep DrllllnlC for Oil And GlUJ ; 
Contr:u:tor'" Blut Hole Drilling, 
Rh'er :lnd l-brbor Explor.\Uoh. 
etc. Our fh'e cAttllOjls !\re teIt,... 
boob In these 11111'8. 
KEYSTONE WELL WORKS 

Beaver Falls. Pa. 

and cost less 
the world, yet 
stop-watch is 

New York Standard Watch Co., 401 Communipaw Ave., Jersey City, N. J. 

RICE SE E D  
Wild Rice is an unequaled attraction for wild 
fowl. By our method of handling, the seed 
reaches the purchaser in perfect growing con
dition. Seed should be planted in the Fall. 
Write for our Wild Rice booklet. It tells how 
and where to plant it. 

NORTH�UP, KING &: CO., Seedlmen, MJlUleapoUs, MInn. 
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Rubber Pump Valves 
For Cold and Hot Water, Oils, Adds, 
High Pressure Mine Service and for 
every pumping requirement. .:I- .:I- .:I
Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE P ACKINGS, Gaskets, Mats and 
Matting. Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECI .... LTIES for any mechanical 
and commercial device. $ $ $ $ $ $ $ 

NEW 
PACKING 

YORK BELTING & 
COMPANY, Ltd. 

9. & 93 Chambers Street, New Yark 

8 I All varieties at lowest prices. Best Railroad 
I�:�k It1)jci u��i5t°J

l�r�i�I�:,
C��c�?3l�: S8��:: ca H S Sewin� �lnchil)cs, Bicvcles. 1'oOI'betc. :save Money. Lists Free. C ... ICAGO SCA LE Co., C Icngo. 1Il. 

T H E R E  A R E  TWO R E ASONS \\�hy we �n,1 Ullf DuplicAtor un 10 d:\ys' trilli. FIRSTIt prove.'4 0UI{ (·ontidt"TU.'1!: In Ihe machine. SECON D-By 
personAl lise YUU CAn I,Qtlili\'ely tell, before buying, 
whether it meel� your requlr�m�lIt8. Jo:ach machine con. 

C��:lbel��!\.:� :�t��.��i����I�r���: 
!\��II�J:�-i��!�� ��!n�ef:,Pi,�pii!�.Y� 
Si7.e (prints 8,,")(13 Inches), @-1.00, $5 
��ea;:d��tJ��ofo:t; t��:i:ff��: Net 

u. DaU8 Dupllcator {Jo. 
IU .Ion IOtree .. Newo "£ __ 

BRISTOL'S 

Recording Instruments 
For :l����il�i�'y 'f:I�I�e�:���: and 
J NSURJ<; SA FE &; E ( ' O N O iUICA.L 

OPERATION 

Write for l:lllalOl{ 1', stating condltltms 
T H E ·BRISTOL CO .• Waterbury. Conn .• U.S.A. 

New YOTk. 1 � .n .. ibe.rl.y Street ChlCSJO, 753. Mon"dDock Bunding 

; 
� h 

Bausch & Lomb-Zeiss 
Stereo Binoculars 

are built On a different plan. There is a reason why Ihere are 
more of our Fidd GlasSes sold than 01 any other make, A very 
interesbnll booklet sent hee. 
Bausch & Lomb Optical Company. Rochester. N. Y. 
New York &ston Washington Chicallo San Francisco 

WM. H. BRISTOL 

Electric Pyrometers 
Portable or Recording Forms. 

All ran,..es to 29C0" Ii'. Practical, A.c· 
curate. lnexpenslve. Gnnrantepd to Jrtve satisfaction Send for Circulars. 
Wm. H. Bristol. 46 Vesey St .• New York r .. .... ' ......... "'· .......... "'''''''''''''''''''''''''''''''o·i''o·s .. '1 

� ENGINES � 

! .. Best by Every Test " i 
� U. S. Go"'t Report § 
� For 25 years the � � standa i'd. Used by � 
� U. S. Government. § 
§ We build engines from 3 to 50 H. P. for all sorts § 
§ of stationary and farm power. Send for catalogue. § 
§ OLDS GAS POWE� CO .• 958 Seager St.. Lansln2, Mich. § 
i'I'I'IIIIIIIII" 'IIIIIIIIIIIIIIIIIIIIIIII'"I'"I'III'I'I'11I111III'IIIIIIIII'II" "'"I'IIIIIlIlIllIllIlIlIfl 

-. � . , 
- ' . 

LvrK!�: 
TAPES AND RULES 

ARE THE BEST. 
�'or sale everywbere. Send tor Catalog No. 16. 
L U F K I N  R U L E C O. 

Sagirlaw, M ich .. U. S. A. 
to"ew York and London. 

A M O N E Y  M A K E R  
Hollow Concrete Bulldlni? Block. 
ft:Jili�::�t��l/;���:�ie£�eape�t 

T H ' E  P.ETT Y J O l i N  CO. 
61; :-. 6th Street, Terre Hilute, IM. 

Torpedo Swimming Jacket 
NOIl-ab50r�erit · ",' getable 

fibre. co\"ered with special 
waterproof material. Will 
not water-log. WilHloat 400 
pounds live weight, ' S!rmple 
prepaid mail, 90 Cents. 

CHICAGO FLAG t!l DECOR A TING CO. 
2 to 10 Fulton Market. Chlcallo 

Scientific American 

The Importance 01 Accurate . 
Watch Adjusbnent 

The importance of accurate adjustment cannot be too strongly 
emphasized. A watch may be made of the finest materials by the 
most skilled workman , and yet without accurate adjustment be 
worthless as a timekeeper. 

In quality of mate rials, scientific workmanship and accu�4te 
adj,;!stment the HOWARD Watch is not even approached by 
ordlOary makes, because perfect accuracy, rather than cost, ill the 
chief consideration. The 

"OWAlllJ 
",ATC H 

Isjfnally adjusted in its own cast at the factory 
by men who have spent their lives in studying" 
watch adjustmentt and who put their whole 
thought and skill Into the absolute perfection 
of each and every HOWA RD Watch. 

As a measure of protection to such a splendid 
piece of mechanism. every HOWARD Watch is 
enclosed i u  a velvet·lined mahogany cabinet. 
and accompanied by Certificates of Gnarantee 
giving movemen t and case numbers and thejfx�d 

'price a t  which the watch is sold everywhere. 
Howard Walches are made in men's siztS on'y, 

Prices range from $35 10 $150, the difference being nol 
In grade o f  materials or workmanship. bul in qualil, 
0' case. number 0' jewels, and adjustments. 

.. Watch WIsdom " FREE 
We want

ll
ou to have a FREE COPT of 

;o':ka��lch
li�ii! ';;::r:�\h.':� lif::eei\!:� 

�ibe:tUatb::'cl.be':RiT'i'TC)�AtlY. b7 
Eo BOWARD WATCH COMPANY. 

Sooth Street.. WalOuun. MIlS&" U. 9; A.. 

For Cement Rock and Clinker, . Coal, 
fhosphate Rock, and other refractory substancell. 

Nothing Succeeds Liki.>Siiccess 
" ' I ' : 

:Cver. �ooo � Griffin Mills " sold_to date.. . 783 . of � .sp}Q to 
{heJoltowing six leading- Cement �oinpanies of. Ute . Uiiited Statc;s_;-

�meri� Cement Company 
.Alpha Portland Cement Company ' 

Lehigh Portland Cement . Company 
lola Portland Cement . Company 

'Vuleanite Portland Cement Company 
Hunt Engineering Company 

Olde1con' bootes. A pril. 1 st for 1 907 shipment. _ 229,' Mills. 
�UFACTURio ONLY BY 

BRADLEY PULVERIZER CO., 92 State � Street, '_BOSTON 

Mullins 
Makes Everything In 

Art Architectural Sheet Metal Work 
. 
Statuary-Ornamental Sheet Metal Work-Skylights-Fireproof 

Wmdows - Art �etal Tile . . 
Roofing-Steel Ceilings - Finials - ' 

Wrought Iron Gnlles-Cornlces, etc" etc. Estimates models and 
designs submitted for architects, builders and contracto�s. 

Our lZo-Page Catalogue 01 stock designs will be sent on request. 
The W. H. Mullins Co. , 203 Franklin Street, Salem, Ohio. 

AUGUST 3 1 ,  1907 .. 

1fiIiiPBft.�::r 
I .. Frlctlon-

I Flyer ••• 

The famous "friction·Drive" Car 
IS INDORSED AND REOOM. 
MENDED BY A M E R I O A ' S  
G R E A T E  S T  MEOHANIOAL 
EXPERTS. WRITE FOR OUR 
ART OATALOGUE " S." 

The Buckeye Manufacturing Co. 
Anderson. Ind •• V. S. A. 

Members AmerlC1\n Motor Car Mfrs. Assocl!l.tion. 

COLD GA_LY.ANI Z ING. 
AME.RI CAN PROCESS NO ROYALTIES, 

.5AMPLE5 AND I NFORMATION O N  APPLICATION. 
N I C K E L AND 
Electro·Plating 

&poaratD8 ano Material. 
THK 

Hanson lie Van Winkle 
{Jo •• 

N'e,,·nl'k. N. J .  
28 & 30 S .  Canal St.  

Cblc8ll'0. 

The Holsman.Automobile 

"Rides · a 
smoothly, over paved 
ruttiest. cQuntry roads. · t'r"'''''''''"V . and low maintenance. 

Solid Rfbber TIre8 - no pn�umatlcs to 
collapse. - '  ir-eooled - no water to freeze. 
Holsman �eatures ·are all lully patented. 

Two simple hand levers regulate entire con
trol-starti steer, stop, reverse and brake. No 
live axles/,1riction clutches, differential gears, pumps. etc. Double hm-elimblng power in 
reserve. Send today lor Handsome Book-let-Free. r 

HOlaMAN AUTOMOBilE .cOMPANY • 
685 Mlinad!i�k Block CHICAGO, IlliNOIS 

I�� 
AVOID A 

UNSEEN 1 
DANOE� 

most hrllUa.nt. 

economical Ught , 

m ade. Our Ught gives 

1 00-candle power at 

the small cost 01 2c per week. 
11 portable aDd there Is no dirt, IT''t .. e, 

odor or 8moke. 0, er 100 differont; at;yle!
every one warranted. 

Agents ttJanted EtierllttJhere. 
THE BEST LIGHT CO. 

Investigate the 

Hildreth 
Marine Motors 

We are ready to 
" SHOW YOV " 

Send for valuable facts 
about Marille Motors 
THB HILDRETH MFG. CO. 

�O:l �herld!l.n, L.'lnsing. �1iC"h" U.�.A. 

The 20th Century Disinfect 
and Germ Exterminator 

Insnre�0��
,e

3��bke����Pi�t�!:" ben 
or out house 

Is .JVonzpoisonous 
Used everywhere wltb perfect safety , Send /01' facts 

NATIONAL CHEMICAL CO. 328 E. t3th St., Ander�on. Ind. 

16 .. III 1 •• $10 ()btu 1_" 




