
Vol. XCI�-No. 9. JESTABI,ISHED 1845. 

Copyrig'ut 19M by MUIlO & lJp. 

IENTIFI£ MERI£AN 
lEntered at the Post Office of New York, N. Y . . as Second Class Matter. Copyri!!ht, 1904, by Munn &; CO.J 

NEW YORK, AUGUST 27, 1904. ls CENTS A COPY $3.00 A YEAR. 

From a pbotograph taken specially for tbe SCIEN1'IFIC A lIIERICAN. 

'J'lvclvc-Inch 4Z-callbre Gun 011 DIsappearing Mount. 'Velght of Gun. 131,500 pounds; Weight of Shell, 1,000 pounds ; Muzzle Velocity, 23,000 feet per second. maximu.u Rance, 
18 miles. Gun is traverEed tind elevated by two i-horsepower electric motors, whose controllers are seen in lower Jeft-hand corner. 

THE WAR DEPARTMENT'S EXHIBIT AT ST. L011I8 :FAIR.-lSee page 144.J 



SCIENTIFIC AMER.ICAN 
EST ABLISHED 1845 

MUNN 6. CO .• Editors and Proprietors 

Published Weekly at 
No. 3b1 Broa.dwa.y. New York 

1'ER]}IS 1'0 SUBSCRl.H]<;llS 
One copy, one year for the uuited States. Canada. or MexIco ..... .... $8.00 
One copy, one year. to any foreign country, postage prepaId. £0 16s. 5d. 4.00 

THE SCIENl'lE'10 dlvlElUGAN PUBLIGA1'l.ONS. 
Scientific American (I1Jstablished 1�4�) .... " .... .................. $3.00 a year 
SCientific American Supplement (Established 1876) _ . ............ [).OO .. 
SCientific American Building .MOllthJy (b:stablished 1885) •..• _ ... 2.50 .. 
Scientific American Export Edition ll"]stablished 18.8). . ...... 3.00 

The combined subscription rates and rates to foreign coulltries will 
be fllrnished upon application. 

Remit by postal or express money order, or by bank draft or check. 

MUNN & CO.,361 Broadway. New York. 

NEW YORK, SATURDAY, AUGUST 27, 1904. 

The Editor is always glad to receive for examination illu�tra1ed 
articles on subjects or timely interest. If the photographs are 
Shftrp, the articles short, and the facts ctLtthentic, the eont.ributiolls 
wiH receive special attention. Accepted articles will be paid fOt' 
at regular space rates. 

THE SCIENTIFIC AMERICAN AND THE ST. LOUIS FAIR. 
In spite of some rather serious but inevitable de

fects the St. Louis Exposition is unquestionably the 
most comprehensive and instructive of any that have 
been held in this country. Its chief drawback, as we 
have already stated in these columns, is its huge area 
size; but this was scarcely avoidable when once the 
sponsors of the fair had planned it on the vast scale 
upon which it has been built. The late President Mc
Kinley once spoke of expositions as being the time
keepers of progress. and in the intervening eleven 
years since the last great international fair was held 
in this country, such has been the feverish activity of 
industrial life, not merely in America but in every 
part of the civilized world, so vast have been the strides 
:.llat have been taken in many of the industrial arts 
and SCiences, that it seems to require an exposition of 
the magnitude of the present one at St. Louis ade
quately to record, in concrete form, the world's ad
vancement during these eleven years. 

If it be a difficult task merely to walk through the 
exhibits and see them with one's own eyes. it becomes 
a still more formidable task to serve as the eyes 
of the great multitude of readers of the SCU;?'ITlFIC 

A1IH:lllCAA, and adequately set before them by pen and 
by picture a comprehensive review of the Exposition. 
or the two alternative methods of doing this which 
presented themselves, that of publishing a special 
·World's Fair number devoted exclusively to the Ex
position was rejected, for the reason that it was al
together impossible to do justice to the fair in any 
single compact edition that would not be too cumber
some to serve its purpose. Consequently we have de
cided to distribute our \Vorld's Fair an,des through 
the successive issues of the SCIENTIFIC A::VrERlCAN and 
the SUPPLEMENT-a policy which will enable us to 
place the subject more exhaustively before our readers 
than would be possible in a single issue. Our editor 
has just returned from a two months' residence on the 
grounds, and the material that he gathered will be 
used in the form of illustrated and descriptive articles 
that will appear in our various publications during 
the next few months. 

• 1 • •  
RAILWAY SPEEDS HERE AND IN EUROPE, 

There are some controversies that will not down, 
and one of the most persistent of these is that relating 
to the relative speed of railroad travel here and in 
11:urolle. \Ve have been in receipt lately of several 
letters asking us for an expression of opinion on the 
sulJject, and we therefore think it well to state, for the 
benefit of those who are interested in the question, 
that in respect of the number and speed of fast express 
trains, our railway service in this country simply can
not compare with that of France and England. We 
say this with the full knowledge that there are a 
few fast expresses that maintain a high average 
speed for long distances in this country-trains which, 
if the element of total distance be taken into account, 
aR in the case of the Twentieth Century Limited. on 
the New York Central and Lake Shore lines, have no 
competitor in Europe. There is also a service of very 
fast trains running between Philadelphia and Atlantic 
City, during the summer months, which are scheduled 
to run at a higher speed than the fastest of what might 
be called short-distance expresses in other countries. 
But when it comes to a broad comparison of fast ex
press service in France and England with that of the 
United States, we may as well confess to the uncom
fortable fact that our service, taken as a whole and 
judged merely with regard to its speed, can scarcely 
be entitled to be called first-class. After we have 
eliminated the Empire State Express, with its average 
speed of about 54.5 miles an hour between New York 
and Buffalo; the Twentieth Century Limited. with its 
average speed of about 50 miles an hour from New 
York to Chicago, and the service of a few fast trains 
£l-om Philadelphia to Atlantic City. maintained durinp' 
the summer months. wp have mentioned all of the 

trains that can be presented in comparison with the 
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remarkahle service that is being r1ln on regular 
SdH:rlule lhil; year Oll the oilier side of the A Llantic. 

It was only a few yean; ago lhat the l,'rench rail
roa(l::; took the lead from England by ll\ltting into 
service several trains that ran at average speeds of 
from 55 to 60 miles an hour. At the present time 
there are in F'rance thirty-five trains that are booked 
to run at speeds from start to stop of 55 miles an hour 
and upward. The fastest of these runs from Paris to 
Longean, 79 miles, at 60.8 miles an hour; another is 
timed to do the distance from Paris to Busigny, 112 % 

miles, at 60.3 miles an hour; the next fastest run is 
the 109 miles from Paris to Abbeville. at 60.2 miles 
an hour, and the fourth fastest train runs from Paris 
to St. Quentin, 95n miles, at 60.1 miles per hour. 
Then follow seven trains, with a timed speed of from 
58 to 58.6 miles PCI' hour; eleven trains at from 57.1 

to 57.8 miles per hour; and ten that . run at an aver
age speed of from 55.0 to 56.5 miles an hour. These 
runs are made without a stop over distances that will 
average about 85 miles. 

During the past two years the Engl ish railroads 
have been building more powerful engines, and the re
sult is seen in a greatly-accelerated train schedule. 
They have regained the lead in fast express service by 
putting in regular service a total of fifty-three daily 
trains scheduled to make a speed of 55 miles an hour 
and over from start to stop. The fastest run of these 
is over the 44 % miles from Darlington to York at 61.7 

miles an hour; but the most meritorious are the runs 
from London to Bath, 106Ys miles. at 59.4 miles; from 
London to Bristol, 118'12 miles, at 59.2 miles; two 
trains between London and Exeter, 193%, miles, at 56.7 

miles, and three at 55.3 miles an hour. These last
named trains are run on the Great Western Railway. 
on which a train carrying the American mails was re
cently run from Plymouth dock to London, a distance 
of 246%_ miles, at an average speed of 65.49 miles for 
the whole journey, the last 36 miles being covered at 
the rate of 79.17 miles an hour. The fifty-three daily 
expresses that run in the British Isles include twenty
four trains with a schedule speed of 5 5.1 to 5 5.8 miles 
an hour; thirteen trains with a speed of from 56.2 to 
56.9 miles an hour; seven trains of from 57.0 to 57.8 

miles an hour speed; five trains of from 58.1 to 58.9 

miles an hour speed; three of from 59.1 to 59.4 miles, 
and one of 61.7 miles per hour schedule speed. The 
average distance of these runs, start to stop, is 101 

miles. 
It must be understood that this comparison is made 

merely on the basis of the actual number of high
Bpeed trains available to the traveling public. No ac
count is taken of train weights. Compared with 
American train weights these European trains are 
light; but so are the engines. Moreover, though the 
trains are lighter, their carrying capacity, owing to 
the lighter construction, is equal to that of our larger 
and heavier trains. so that the passenger is still the 
gainer. It would not pay to run so many trains at such 
high speeds in the United States, for the reason that 
our latest Pullmans weigh over 60 tons, or over 2 tons 
to the passenger, which, from an engineering point of 
view, is an absurd proportion. The only argument in 
their favor is that such heavy cars are safer in a col
lision; hut would it not be a saner policy to build our 
cars lighter, abolish collisions, and operate our rail
roads with the same care that enabled the English 
roads, in spite of their many fast trains, to operate 
their railroads, as they did the year before last, with
out killing a single passenger? 

,Surely this is a problem worth consideration. 
• • • 

A GREAT RAILWAY SCHEME. 
The government of Canada has entered into partner

ship with a newly-incorporated company for the con
struction of a transcontinental railway from the At
lantic to the Pacific, to be wholly within Canadian ter
ritory. This road will be about 3,600 miles in length; 
and the total cost is estimated at $150,000,000. This 
does not include the branch lines, aggregating about 
2.000 miles. 

The western division, extending from Winnipeg to 
the PaCific., is to be constructed by the Grand Trunk 
Pacific Railway Company, a chartered corporation, not 
yet organized, to be controlled by the Grand Trunk 
Company. which will be the majority stockholder. 
The line from Winnipeg to the Atlantic terminal, at 
or near Moncton 'in the province of New Brunswick, 
will be built by 'the government, and leased to the 
Grand Trunk Pacific Company at a 3 per cent rental 
for fifty years. 

From Winnipeg to Edmonton, about �OO miles, the 
line will run through a prairie c.ountry, paralleling 
or intersecting branches of the Canadian Pacific and 
Canadian Northern railways. Northwest from Ed
mont.on. for 300 miles to the foothills of the Rocky 
Mountains, there are no engineering difficulties until 
the route enters the valley of the Upper Peace River. 
Following this valley through the Rockies, the sur
veyed line reaches a point. where a southerly turn 
brings it to the canyon of the Skeena. By a tortuous 

and diffic11lt r011t8 thro11gh the Coast. Range, the lino 
nlld� ifH wpstern terminal at or near Port Simllson, 
within a do;wn miles of the recently defined sout.hern
most point of the Alaskan boundary. An official 
statement presented to the Senate gives the length 
by the surveyed route, through the mountains, as 766 
miles. This makes 1,886 miles for the total length of 
the division, Winnipeg to the Pacific, to be built by 
the company. 

The surveys of the eastern division have not yet 
made sufficient progress to permit a definite location 
of the route. The most favorable line will probably 
be found north of the height of land, crossing a suc
cession of valleys which have their outlet in Hud
son's Bay. The St. Lawrence River will be traversed 
by the great bridge now under construction a few 
miles west of Quebec city. Between Quebec and 
Moncton, the line will come very near to the boundary 
of the State of Maine, until the valley of the St. John 
River is reached, thence a choice of routes is pre
sented to the seaboard. 

The government provides the cost of the eastern 
division. For the western division, bonds issuable 
by the Grand Trunk Pacific Company are to bear gov
ernment guaranty of 3 per cent in respect of three
fourths of the total amount; the interest on the re
maining fourth part is to be guaranteed by the Grand 
Trunk Company. The government guaranty. however, 
becomes operative only on the completion of the rail
way from \Vinnipeg to the Coast. Interest upon outlay 
in construction is to be capitalized. The western 
division must be completed by December 1, 1911. 

. •  1 .  
THE ROMANCE OF LIGHT. 

Tllere are few objects in daily use about which we 
stop to ask how they came to us, and through what 
stages of development they passed before arriving at 
that perfection which we now enjoy. Should we turn 
a retrospective eye toward "those good old times," 
we should be amazed at the slow steps of progress, and 
the almost infinite struggles through which inventions 
came into acceptance. 

The connection between a burning fagot and an elec· 
trolier may seem remote, but every link in the chain 
is perfect. From the smoky rays of the first flaring 
brand of the cave-dweller, to the electric light, filling 
the most spacions halls with its glory and making the 
streets of our cities luminous as the day, the way has 
been paved with human effort and illumined by human 
genius. 

The pine torch was no d.oubt coeval with fire in the 
hands of men. The resinous knot was the first step 
in artificial illumination. Its use is found in every 
savage tribe and nation. while it is a necessity.in the 
lives of all first settlers in new countries. When the 
nineteenth century dawned, the children of America 
were learning to read by the light of pine knots and 
the crackling of logs of an open fire-place; so closely 
are we related to what may seem the remote past. 

It is hard to believe that the world groped on to 
the thirteenth century without discovering even the 
tallow candle; yet so it is. The expression that "man
kind was plunged in darkness during the early ages" 
is true in every sense. It was perhaps the accidental 
burning of a bit of fat of some slain animal that sug
gested its use as a luminant. while the hollow 1311811 
from the sea, a concave rock, or a mold of li!un-bake(l 
clay held the fat, which was burned by placing a rush 
in the fat, with the lighted end projecting over the 
edge of the rude dish. Step by step the lamp was 
fashioned into a thing of bea.uty. though barely a joy 
forever. Thus came the first improvement in the art 
of domestic illumination. 

Admirable specimens of lamps in terra cotta, in 
stone,in brass, and in bronze have been found on sites 
of Hebrew cities and in the temples of Hindustan. 
From the tombs of Egypt; from the tumuli of Assyria 
and ancient lettered Babylon; from the opened graves 
of Chaldean sages, come examples of household lamps, 
revealing a general use many centuries before the 
Christian era. Herodotus speaks of a procession· of 
lamps, as a scene of imposing magnificence, and Horner 
sings of a torch borne upon a staff, its flame no doubt 
feeding upon the wax from the wild honey, and the 
resinous gums of the forest trees, nearly a thousand 
years before the Christ. 

So, from the fat of slain animals, the resinous pro
ducts of the forest trees, and the wax of the wild bee 
came those lights which gleamed upon fair women 
and brave men at Belsha,.zzar·s feasts, the revels of 
Dives and the grand balls given by the first Napoleon 
in the Palace of the Tuilleries. 

When men discovered the�art of extracting oil from 
the olive and other vegetable sources the use of the 
lamp became very general among the wealthy and 
noble. Only they could enjoy the less offensive meth
ods. Lamps wrought in cunning form of marble, 
silver, and gold were ornamented with precious stones, 
inlaid with curious handicraft. and artistic workman
ship indicate a high position for this method of illu
mination. Even the terra·cotta specimens, used in 



cottages, are graceful in shape with an elegance of 
finish which no art of modern times can surpass. 

Beautiful as indeed they were, of how little practical 
use! An eighteen·penny lantern of the eighteenth 
century, with its tin refiector and its bullseye of third· 
rate glass, diffused a better light than any lamp of 
Rome or Greece in the days of their greatest glory. 

As they knew no method for refining oil, they made 
it a luxury by mixing with it the perfumes of the rose 
and of sandal wood. Although detracting from its 
burning properties, the fragrance was supposed to 
compensate for diminished light. The flame emitted 
an enormous amount of smoke, and fluttering in the 
3lightest breeze spluttered out altogether in a gust of 
wind. At the end of an evening conference a party of 
!loble Romans would resemble a congregation of chim
ney sweeps. 

From Rome the oil lamp passed successively into 
Germany, Gaul, and Britain. In these countries, 
torches, rushes dipped in grease and a very odorous 
fish oil were the methods of artificial lighting until the 
Roman conquest. The rush-light of th�t day consisted 
in a notched wooden stick set in a wooden base. Stalks 
of the rush were peeled to the pith save for one strand 
of husk, and passed through hot grease. Sometimes 
three or more were twisted together and when cold 
were placed in a notch of the standard, to be pushed 
up when the fire neared the wood. It emitted a strong 
flame and a similar odor. You may make one of these, 
and enjoy for an hour the ancient light of Britain 
and that which to this day dispels the gloom of night 
in remote Irish cabins. The candle of the common 
people was the rush-light of our ancestors. It burned 
where candles made from wax were too dear and 
before Chevreul and others found a way to refine a 
cheap candle grease from the fat of animals. 

The Picts and Scots, the Danes and the tribes of 
Scandinavia had not advanced to the use of the rush
light at the time of the conquest. When torches were 
necessary they stuck a bit of wood into the body of 
some fat bird, and supporting the stench as best they 
could allowed this dismal sort of a candle to burn until 
the bird became a cinder. 

The lamp as brought from Rome continued in use 
without being greatly modified until weIl into the thir
teenth century, when the invention of candles made 
an artificial Ifght of comfort to those who could af
ford it. 

The curfew bell which tolled at eight o'clock was no 
hardship to our ancestors, considering the badness of 
the lamps which lighted their houses or hovels as the 
case might be. Through all the medireval ages, men 
were supposed to rise at daylight and retire soon after 
the sun had set. 

The first step toward the use of the modern candle 
was the invention of a tallow torch which came into 
use about the last of the twelfth century. This re
mained in use for about a hundred years when the 
tallow candle either dipped or molded made its ap
pearance, much as it now exists. The haughty barons 
who forced King John to sign the Magna Charta at 
Runnymede would have considered a bundle of taIlow 
dips of almost as great value as the rights which they 
wrung from the unwilling hand of their sovereign. To 
have stolen one from the kitchen table would have in
curred the noose without hope of pardon. Not until 
the fifteenth century were the burgesses and trades 
people able to purchase a taIlow candle. At the open
ing of the nineteenth century they were sold singly 
for about twelve cents each. 

Flax being the wick, they burned rapidly. Cotton 
was more expensive than silk and to use it for wicks 

was extravagant folly. Three pounds sterling was 

the price of a pair of cotton stockings one hundred 

years ago. Tapers made of wax had been in use in 

churches since the ninth century, but no one ever 

dreamed of using so expensive and sacred an article 

fOl' domestic purposes. Toward the close of the four

teenth century they were timidly introduced in a few 

palaces, and the homes of great noblemen. To offer a 

wax taper at a shrine was a princely gift, and absolu

tion foIl owed the presentation of a taper weighing one 

pound. To vow a. taper to the Virgin Mary was like 

vowing a hundred doves to Venus or a heifer to Juno. 

At a cost of ·four hundred crowns in gold, King Henry 

sent two wax tapers weighing twenty pounds each to 

Thomas it Becket, hoping thereby to appease the great 

primate of Canterbury. 
In the Cathedral of Pisa a ton of bronze slowly 

swings from the lofty dome. A keen-eyed student 

watches its regular oscillations as its hundred wax 
tapers flash upon a thousand worshippers engaged in 
evening prayer. The great candelabrum, almost a 
world's wonder at the time, was weaving a message of 
light in Galileo's brain, and from the cathedral he 
went away to'·startle the world with the story of its 
motion and "toi'eveal the secrets of the pendulum as a 

means for measuring time: Still swings the chandelier 
under the cathedral's dome, with the same potent mo

tion as when its flashing lights taught the old astrono
mer the deeper story of the world's life. 
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In the yea.,r of 1509 a few enterprising chandlers con

ceived the idea of mixing animal fat with the wax, 
but the deceit being discovered the king by royal edict 
debarred every chandler of the realm from making and 
offering for sale any mixed substance or composite 
article in the place of wax. 

It was no doubt after seeing on his grocery bill that 
he was paying 36 shillings a dozen for candles that 
Oliver Cromwell in the year 1654 blew out one of the 
two candles on his wife's work-table, on the ground 
of unnecessary ext�avagance. Louis XV. complained 
that he could ke8p a regiment, music and all, with 
what was spent in lighting the palace at Versailles. 
It is related of Voltaire, that, when dissatisfied with 
the salary afforded by Frederick the Great, he used to 
put in his pocket the wax candle ends of his royal 
master, and from them turned quite a pretty penny. 
The cost of lighting the Tuilleries under the first Na
poleon with wax canrnee was about what it would 
be were the electric lamps of the present day employed 
-namely, $4,000 per annum. When the Emperor was 
giving magnificent fetes at Dresden he often spent six 
hundred dollars for the wax candles of a single night's 
carousal. 

When, however, wax and tallow had been sufficiently 
cheapened to aIlow their use in drawing rooms and 
boudoirs, the oil lamp and the rush light were rele
gated to the parlors and kitchens. No room in which 
costly paintings and gilded furnishings began to ex
hibit elegance and refinement could tolerate the smoky 
and greasy contrivances which remained without im
provement through the centuries. 

Toward the middle of the eighteenth century the 
number of lamps increased among the poorer classes, 
owing to the invention of Colza oil. The new liquid 
was far chEaper than the olive oil used in France and 
Italy or the whale oil of England and America. Not 
till then began the processes of lamp regeneration. 
It was in 1 783 that an enthusiastic and radical re
former, one Argand, discovered a lamp which consumed 
its own smoke ancl most of the odor. By admitting 
oxygen to both sides of a flat flame he increased the 
light so that a shade became necessary. The new 
lamp was at onc,� popular in France and England. 
When improved by a convex reflector placed behind the 
flame, the light was rendered too dazzling for an ordi
nary room. 

Fred and Phillipe Girard improved this lamp, placed 
the reservoir for oil below the wick; softened the 
glare by the use of whitened glass, giving the first 
effect of beauty to artificial light. It is an interesting 
fact that the first appearance of the new lamp devised 
by the brothers Girard took place in London at a party 
given by the Duchess du Barry, then in exile. Jose
phine, hearing that it was enthUSiastically admired, 
and jealous that it was not first seen at her soirees, 
ordered the brothers to bring a lamp at once to the 
palace. The significance of this circumstance is little 
beyond the fact that the lamp presented by the 
brothers to the Empress was decorated by a young 
and obscure artist, struggling for bread, to be later 
known throughout the world as Jean Auguste Ingres. 

·On. the arrival of the Pilgrims at Plymouth in 1621 
they adopted the Indian's method for light and used 
the pine knots, furnished in abundance by the-virgin 
forests. No doubt the pitchy drippings of these knots 
were a source of discomfort to the cleanly housewife, 
and the candle when it came was greatly prized. 
Cattle were not introduced into the colony until about 
eleven years after the arrival of the "Mayflower," up 
to which time candles were unknown except when 
imported at· rare intervals. EIliot translated the 
Bible by a spluttering, smoky torch. New England 
lii!erature was spattered by the dripping flame and 
clouded, perhaps, by the odorous smoke. 

There is a long step between the torch of the fathers, 
still in use at the opening of the nineteenth century, 
and the electric searchlight, of which it was the humble 
progenitor. 

The forerunner of the street light was the basket 
torch, fastened to a building at a street corner, or 
later swung by a chain across the street. This basket 
filled with pitch pine knots made the place quite light. 
Such a basket, but of enormous proportions, was 
swung from a crane at the top of a high place in Bos
ton and gave the name to Beacon Hill. 

In the year 1660 candle making became quite common 
with the pilgrim housewife. Tallow was not plenty, 
so the fat of the bear and deer was added to the tallow, 
increasing the light but softening the candle, making 
is less durable .. The method usually employed was 
dipping, with a few molded candles _for "company." 
To dip, a number of wtcks were placed upon the sticks 
a sufficient distance apart, the wick suspended verti
cally. These wicks were dipped or carefully lowered 
into a pot of hot tallow on a cold day. Tallow would 
adhere and quickly cool. This repeated until the 
proper size was reached secured the "taller dip" of the 
"mothers." 

Not alone was the oil from the sperm whale used as 
an 1lluminant, but the fatty substance which gives the 
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name to the fish was discovered to- be most excellent 
for candles, being more costly, but of great(;lr power. 
Inclosed in little square lanterns "spermaceti" candles 
lighted the streets of Boston, were suspended over the 
front doors of the wealthy, and adorned the front halls 
of elegant mansions. That which gave happiness to 
the young eyes of "Dorothy Q.," the grandmother of 
the genial "Autocrat of the Breakfast Table," is still 
in existence. 

Not until about 183 0 did our fathers have a match 
to carry in their pocket. ,UP to that time they must 
light their pipe with an ember or by the tinder box. 
Should the fire of the hearth go out he must revive it 
by steel and flint or make a hurried trip to the neigh
bor's to secure his fire. At an early hour on a cold 
morning this was no pastime. 

In the early days of the last century, Sir Walter 
Scott, writing from London, to a friend in Edinburgh, 
said: "There is a fool here who is trying to light the 
city with smoke." 

Sir Walter's "smoke" was not a human invention. 
It was a product of nature's laboratory. Accumula
tions of gas from coal beds found their way to the 
surface, and being highly inflammable attracted the 
attention of men

' 
who erected altars over them, and 

their perpetual flres were dedicated to the gods. After 
the defeat of the Persian armies at Platea, two vic
torious generals, Pausanius and Aristides, were direct
ed by the Oracle to build an altar to Jupiter, and to 
offer no sacrifice thereon until they had extinguished 
every altar fire in the country, polluted by the Per
sians, and had relighted them with the sacred fire 
from Delphi. It would be natural to, expect men of 
science to imitate a process of nature which held such 
promise. For thousands of years the Chinese have 
speculated upon the meaning of the natural gas which 
has escaped abundantly from the earth in several 
provinces. 

In 1 7 2 6  Dr. Hales informed chemists that by dis
tilling a few grains of coal, he had obtained an equal 
number of cubic inches of "inflammable air," and that, 
if attempted on a large scale millions upon millions 
of cubic feet of that valuable substance could be made, 
and conveyed unseen along the highways of the land, 
and become the means for obtaining perpetual day. 
In 1813  Sir Walter's "smoke" was burned on West
minster Bridge in London, and one year later the 
streets of St. Margarets, Westminster, enjoyed illumi
nation from gas, it being the first parish contracting 
for such a luxury. 

The common kerosene lamp, with its chimney of 
glass, its varied forms of beauty, its shades modified 
to every grade of vision and of taste, suggests the rela
tion of man to light. The oil, natural, cheap, brilliant 
and volatile, was long known to civilized humanity 
as a crude outflow from the earth. It was not until 
about 1845 that the iridescent scum seen floating on 
the surface of a stream near Pittsburg suggested to 
thoughtful men to dig for a greater supply. Indians 
came from a distance and soaked it from the water 
with their blankets which they wrung out into vessels 
in order to secure a quantity for some secret purpose. 
When the American found it he was rich beyond com
putation, at the same time providing at a small cost 
the best fuel and the cheapest light for the common 
people. It was not until 1860 that it passed into com
mon use. Since that time it has driven every form of 
wax, grease, fluid, camphene, and whale-oil lamps from 
the common use of mankind. 

From the clouds overhead, lowering along the hori
zon as the sun goes down, Franklin and Edison have 
drawn the electric fire and in our chambers darkness 
is unknown. All the way from the pine knot to a 
nightless day has been won from the darkness in the 
lifetime of one man and he but just reaching the cent
ury point. 

This is the Age of Light. FRED. HOVEY ALLEN. 
. .. , . 

On the Lake Erie & Western Railroad, which belongs 
to the Vanderbilt group, an experiment is to be tried 
in electrification. It has been determined, according 
to report, to install electric motors upon portions of the 
Peoria division. where the competition of electric sur
face lines is keenest, with a view of trying to recover 
some of the passenger traffic which the road has lost. 
If the experiment on this division proves successful, 
it is likely tttat before another year is ended the Lake 
Erie & Western will have, an electric passenger ser
vice all 'the way between Lafayette and Indianapolis, 
and will later extend such service to cover every mile 
of road which comes in competition with surface lines. 

• • • 
The transporter bridge that is being erected across 

the river Mersey between Widnes and Runcorn, and 
which was described in a recent number of the 
SCIENTIFIC AMERICAN, is rapidly approaching comple
tion. The most difficult part of the undertaking has 
now been successfully accomplished. This was the 
suspension of the two aerial cables, of a span of 1,000 

feet, which are to carry the suspended traveling deck. 



GLASS MODELS OF MICROSCOPIC rORMS OF LIFE-AN 
INTERESTING ART. 

To the layman anything connected with the count
less minute protoplasmic forms of animal life that 
exist in the sea and the waters of the land is a mys
tery. As the scientist becomes acquainted with them 
and informed concerning them by means of close 
study and microscopic research of a most exacting 
and painstak
ing kind, it 
seems an un
dertaking 0 f 
c o n s i d e r 
able difficulty 
to place before 
t h e  general 
public, in our 
museums, an 
accurate and 
at the same 
time compre
hensible repre
sentation 0 f 
these vastly in
teresting speci
mens of ani
mal life. To 
show these an
imalcul::e b y 
m e a  n s of 
drawings 0 r 
even colored 
illustrations is 

Hydroid Polyps. 

Scientific American. 
worker, under the direction of Dr. Dahlgren, of th!' 
Department of Preparation. Aside from the impossi
bility of distinguishing or even seeing many of these 
organisms with the naked eye, the glass models exhibit 
the form, structure, and color far better than the actual 
preserved specimen; for' preserved specimens usually 
lose their natural shape and color in spite of and often 
through the action of the preserving medium . 

Hydroid Polyps. 
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worker's art. The extreme delicacy and nicety of this 
work, the accuracy and patience necessary, need no 
comment. A glance at the accompanying photographs 
of the completed models is sufficient. 

Many of the models on exhibition at the Museum of 
Natural History are of the class of Protozoa, too small 
to be seen with the naked eye, composed of a single 
cell, and such as are popularly known "to be found 

Hydroid, Natural Size. 

in a drop of 
water." One of 
our p h  0 t o 
graphs shows 
a model of the 
siliceous skele
ton of one of 

radio
found 
depth 

these, a 
larian 
at the 
o f perhaps 
thousands of 
fathoms and 
entirely invisi
ble to the na
ked eye. A I -

though from a 
b i olo g i 
cal standpoint 
a simple struc
ture, it is very 
c o m p li 
cated and mar
v e l o u s l y  
wrought. This 
skeleton is in
vested in a 
p r o  t 0 plas
m i c capsule 
which f o  l' m s 
the living por
tion of the or
ganism. 

at best unsat
isfactory t 0 
tcle unscientific 
eye. To give a 
correct repre
sentation 0 f 
these curious 
living forms, 
models a r e  
n e c e ssa r y  
which p o r 
tray the intri
cate and some
times e v e  n 
m a r v el 
ously involved 
form of the 
a n i m a l 
cule. S u c h 
models must 
be made of 
some material 
capable of be
i n  g worked 
with ease into 
any desired 
shape, a mate
rial that may 
be colored any 
desired tint 
and that will 
give a correct 
idea of the 
qualities and 
substance 0 f 
the original. 
Many of these 
a n i mal 
cul::e are trans
p a r  e n t or 
t r a n s l u 
cent. Especial
ly is this true 
of m a r  i n e 
forms. Hence 
the material of 
which t h e  
models are to 
be made- must 
possess these 
properties. 01 
course the best 
available sub
stance is glass. 
However, t h e  
skill a n d  
trailling neces
sary in the 
rna k i n  g of 
t h e  s e glass 

Studying a Specimen Through the Microscope. Fashioning a Glass Model. 

Another pho
tograph shows 
a model of a 
B r y o z o a n  
(Bicellaria bel
la), also an in
habitant of the 
deep sea. It is 
very minute 
but much more 
highly organ
ized than the 
p r e c e d 
ing t y p e. 
While the in
dividual organ
ism is almost 
i n d i s t in 
guishable t 0 
the naked eye, 
it often forms 
colonies a s 
large as a wa
termelon. One 
particular spe
cies of Bryozoa 
occurs in the 
immediate vi
cinity of New 
York, and Mr� 
Mueller is at 
p r e  s e n  t at 
work on a 
model of a 
specimen 0 f 
this kind. 

Bryozoan, Bicel1aria Bella. Protozoan. Siliceous Skeleton of a Radiolarian. Protozoan. Also a Radiolarian. 

A third illus
tration shows 
a group of hy
droid polyps 
m a g n ifie d 
about twenty 
diameters, pre
senting a beau-
tiful flower-
like appear-

GLASS MODELS OF MICROSCOPIC FORMS OF LIFE-AN INTERESTING ART. 

a nee with 
long contrac
tile stems and 
waving tenta
c 1 e s attached 

models are so great that up to a short time ago it had 
not been accomplished in this country, though it has 
been done successfully in Europe, the few models of 
this kind to be found here having been made by Blas
cha in Germany. 

At the present time a considerable number of these 
beautiful representations of protoplasmic life are to be 
seen at the Museum of Natural History in New York, 
where they have been made by Mr. Mueller, a �lass 

When one of these models is to be made the animal
cule is first microscopically examined, magnified from 
10 to 700  or 800 diameters, and is then carefully stud
ied, sketched or modeled in clay. The model is then 
painstakingly built up, piece by piece, the branches, 
tendrils or filaments being added one by one by means 
of the blowpipe, each member receiving its proper 
shape and formation by the most delicate manipulation 
of the blowpipe and other instruments of the �lass-

in a circle 
about the mouths. They are bound together by, or 

rather arise from a network of tubes invested in a 
chitinous framework, which, with the tubes, is part 

of the organism. Some of these polyps are used to 

nourish the organism while others containing stinging 

cells protect it. Moreover, in ease of danger the stems 

can contract till protected by the spines at their base. 

This organism is found spreading over dead shells 

usually such aa Olre inhabited by a hermit crab and to' 
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the unaided eye presents simply the appearance of a 
fine, almost colorless fuzz. 

A fourth photograph represents a model, natural 
size, of another hydroid. The original of this model 
is a deep purple in color and exhibits in  a striking 
way the peculiar flower-like beauty so characteristic 
of organisms belonging to this class. The last two 
photographs are of models of organisms similar to one 

or the other of those de
scribed above and the sim
ilarity is easily seen. 

For courtesies extended 
in furnishing the informa
tion contained in the fore
going account, we are in· 
debted to Dr. Dahlgren, 
of the American Museum 
of Natural History. 

••• 

THE NEW YORK SUBWAY 
INSTRUCrION CAR. 

That· the man in charge 
of a train to run in New 
York's Subway may be en
tirely competent �o fulfill 
his responsible position, 
the Interborough Rapid 
'fransit Company is  using 
an instruction car, where 
the prospective motorman 
may be taught something 
of the construction and 
operation of the apparatus 
he is to handle. In thi s 
instruction car, the appli
cant is shown the use and 
mode of operation of every 
piece of mechanism that 
will come under his 
charge, is taught how to 
handle it and what to do 
in almost every emergency 
that can arise. 

Scientific American 
the working of this complicated piece of mechanism. 
To supplement all  this a series of colored drawings 
show the details and operating positions of every im
portant piece of apparatus. A section of contact rail 
with the rail shoe is used to teach the men what to do 
in case of trouble there. An automatic car coupler 
and drawbar is  installed for a similar purpose. A 
complete set of controller and air-brake coupl ings is 

uee of the mechanism but also how to act in cases of 

emergency. This personal teaching is supplem ented 
by an excellent book of instructions containing about 
1 5 0  questions and answers of a practical nature, with 
cuts and explanations of all the apparatus. This the 
motorman is expected to study closely and thoroughly. 
From time to time his knowledge of its contents is 
tested in examinations. Should he b e  of an inquiring 

turn of mind he is further 
allowed the privilege and 
opportunity of  entering 
the shops and studying the 
entire system in detail ,  as 
much as h e  desi res. 

------..•.. ------
SIDE - DOOR COACHES FOR 

WORLD'S FAIR SERVICE. 
.BY CHARLES ALMA BYERS. 

The school car is simi- INTERIOR OF THE CAR USED FOR THE INSTRUCTION OF NEW YORK SUBWAY MOTORMEN. 

The use of side-door 
coaches for quick service 
on railroads is rapidly 
growing into popularity. 
The advantages pointed 
out some time ago by the 
SCU;NTIFIC AMERICAN of 
side doors for passenger 
coaches over end doors 
have been fully realized. 
Actual experiments have 
clearly shown the theory 
that a train of coaches 
thus constructed can han· 
dIe a crowd of passengers 
much more quickly to be 
absolutely practical .  The 
first real test of this the
Ol'y was made by the Ill i
nois Central Railroad at 
the Chicago Exposition in 
1893. That experiment 
proved satisfactory in 
every way, and as a con
sequence the Wabash Com
pany has followed suit by 
using coaches of such con-

lar to the regular service 

cars to be run in the Subway, with the Sprague
General Electric multiple unit system of control .  The 
apparatus is uncovered for demonstration purposes 
wherever possible-master .and air-brake controllers, 
contacters, reverser, pump governor, switch-board, and 
the like. Portions of the apparatus underneath the 
car have, where possibl e, been placed inside of it to 
facilitate the explanation of their operation. In the 
case of the motors, motor resistance, and air pumps 
this, of course, was thought to be neither feasible 
nor necessary. 

I n  addition to the regular equipment the car con
tains a complete air-brake outfit for a six-car train,  
operated from the brake controller which is used to 
make the men familiar in all details with this com
plicated mechanism. It  contains, moreover, a de
fective triple valve, the presence of which the men 
must detect after a certain amount of teaching. To 
facil itate the instruction there are add itional parts, 
such as the auxiliary reservoir and the brake cyl inder, 
with portions of the metal cut away to permit the 
instructor to explain their operation fully. A triple 
valve similarly cut away, and connected in tandem 
with another operating triple valve, fully demonstrates 

Interior of the Side-Door car. 

employed to demonstrate their use in operation or 
emergency. 

The safeguards in the system used are manifold, and 
so complete that only a rather inventive mind can 
conceive any situation which the prospective motor
man has not been taught to meet. Should the motor
man release the controller handle :while it is in a 
running position, not only would the current be imme
diately shut off but the emergency brakes would at 
once be set and the train brought to a stop. Should 
he attempt to reverse his motors while running, the 
same thing would happen. The controller is auto
matically govetlled and no matter how fast the 
handle is  turned, the motors are started at a certain 
fixed speed. Should the contacters adhere or fuse, the 
current is automatically shut off. Should the motor
man not see or ignore a signal to stop, the brake is 
automaticall y  tri pped and the train brought to a 
standstil l .  The train may be run from any motor 
car, or any motor car may be cut out and used as a 
trailer. The wiring insulation is as nearly perfect 
as it can be made, and the steel cars are fireproof. 

The prospective motorman is thoroughly drilled in 
the school car by a competent instructor not only in  

struction for  its shuttle 
trains between the Union Station and the World's 
Fair grounds at St. Louis. The construction of the 
Wabash's side-door coaches, however, differs sl ightly 
from that of those used by the Illinois Central .  This 
d ifference is noticeable mainly on the interior. I n
stead of an aisle on each side, there is only one 
through the center, as in the ordinary coach. This is 
probably an improvement so far as affording more 
space for seats is concerned, but the plan undoubtedly 
detracts from the real obj ect of the side doors-that is, 
of allowing the cars to b e  the most quickly filled and' 
emptied. Another difference is that the Wabash's 
coaches have only four doors on each side, or eight i n  
a l l ,  whil e  those used by the I l l inois Central had ten 
to the side, or a total of twenty. This is also a feature 
in which the I l l inois Central surpassed in the matter 
.of constructing a coach so as to b e  more quickly filled 
and emptied. Neverth eless, the time which is required 
for filling or emptying a Wabash coach of passengers 
is remarkably short as compared with the ordinarily 
constructed car. 

The length of the Wabash coach is 5 0  feet and its 
seating capacity 92. Stra]Js, however, are provided for 
standing passengers, as in a street car, and if neces-

View Showing Side Doors and the Lever by Which n.ey Are Opened. 

SIDE·DOOR COACHES FOR WORLD'S FAIR SERVICE. 
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sary one can be made to accommodate as many as 120 
persons. The doOrs are so arranged that all are opened 
together by one move of a lever, but are closed sepa
rately. The piatforms at the stations being l evel w ith 
the floor of the coach, no steps are necessary, and con
sequently much time is saved in this way. These cars 
have b een especially constructed . for World's J<�air  ser
vice, but I am told it is the intention of thp company 
to convert them into furniture cars as soon as the 
Exposition closes. On this account the springs first 
put under the coaches were made too strong, and the 
temporary abandonment of the use of the cars for a 
few days has therefore been made necessary in order 
to remove a couple of l eaves and make them weaker. 

For their shuttle-train service at St. Louis the Wa
bash has a double track running all the way from the 
Union Station to the World's Fair grounds ; and, with 
the exception of a short distance, these tracks are pro
vided with automatic electric block signals every 1 ,200  
feet. Fifteen m inutes is the time required for a one
way trip, and at present the trains are being run each 
way fifteen minutes apart. If at any time, however, 
the business demands it they may be run every five 
minutes. Each train may contain as many as ten 
coaches, and if thus forced to the limit it is possible  
for  the  system easily to handle 25 ,000  an hour. The 
total number of persons handled by the  Wabash on 
the opening day of the Exposition was a l ittle over 
17 ,000,  and consequently it  will be seen that a rush i s  
n o t  a p t  t o  occur. T h e  number of side-door coaches 
constructed for the system is 150 .  

.. . . .  ., 
ICE-CUTTING MACHINE. 

Pictured in the accompanying engraving is a ma
chine for cutting blocks of ice into small pieces for use 
in hotels and other establ ishments. The machine 
will be found very useful, owing to its arrange
ment, which permits of quick and convenient han
dling of the block during the cutting operation. 
The machine comprises a feeding table over 
which the block of ice is moved to successive
ly engage the cutting devices. These con
sist of gangs of circular saws on shafts 
disposed at right angles to each other, and thus 
adapted to make intersecting cuts in the ice 
block. The ice block is first moved against the 
saws shown at A in the illustration, which make 
a series of parallel cuts in the block, and then 
against the saws shown at E, which make a 
series of parallel cuts intersecting the first series. 
The ice then presents the appearance shown in 
our detail view. Tile block is  now moved against 
a horizontal band or l ink saw which makes a hor
izontal cut, cutting off the cubes formed by the 
previous saw cuts. These cubes drop into a 
chute which conveys them to a suitable recepta
cle.  The main body of the ice block, however, 
slides over the band saw, ready to be moved 
again against the gang saws at A. The process 
is then repeated until the entire block has been 
cut up into small cubes. The machine is provided 
with fast and loose pulleys, which carry the belt 
that drives the cutting mechanism. The shafts 
which carry the gang saws are geared together 
and also to the pulleys of the band saw so that 
all the saws turn in unison. A patent on this 
machine has been secured by Robert Mowery, Hot 
Springs, Ark., and John D.  Tellman, care of Hotel 
Jefferson, St. Louis, Mo. 

• • • 

'rile Chicago River Tu nnels. 
Lowering the Chicago River tunnels has been report

ed on by Col.  O. E. Ernst, U. S. Enginers. liIe recom
mends that the Washington Street and La Salle Street 
tunnels be lowered to give a depth of 26 feet in the 
river, on the ground that such a depth would be re
quired to carry 8 ,000 cubic feet of water per second 
without making a to?, rapid current. This amount of 
water must ultimately flow through the river to the 
drainage canal .  The time for completing the work is 
to be l imited to May 1 ,  1907 ,  but the tunnels are to 
be removed so that half of the channel shall be open 
to navigation by April 1 ,  1905 ,  says Engineering News. 
It will  be necessary to abandon these tunnels at once, 
and cofferdams will have to be built to the center of 
the river, enabling the contractor to build half of the 
new tunnel while leaving the other half o f  the st- - - -n 
free to navigation. Regarding the Van Buren Street 
tunnel, Col. Ernst reports that no cofferdam work will  
be necessary and the reconstruction may be carried 
on without interfering with the use of the tunnel. 

. t e l . 

Death of Prof. Ratze1. 
Prof. Friedrich Ratzel died on August 9 .  He is best 

known to Americans by his splendid work, "The 
United States of North America," in which he ex
haustively studied the natural resources of the United 
States and their relation to its populatioll. His work 
on uThi! Political Geography of the United States" and 
many other works of an ethnological and geographical 
character are likewise well known. 

Scientific American 
THE DIRECT PRODUCTION OF PHOTOGRAPHS IN COLORS 

BY A NEW METHOD. 
Messrs. August and Louis Lumiere, the well-known 

French experimenters and manufacturers in photo· 
gnq>hic p roducts, have recently described in a com
munication to Focus their latest experiments toward 
the attainment of direct colored images by photog
raphy, which ' are novel . The method is based on the 

following theories : 
If a collection of microscopic elements, of a trans

parent nature and colored respectively red-orange, 
green, and violet, be spread on the surface of a glass 

plate in the form of a single thin coating, it  will be 
found, if the intensities of coloration of these ele
ments and their number be correct, that the coating 
so made does not appear colored when examined by 
transmitted l ight, and also that this coating absorbs 
a fraction only of th e  l ight transmitted. 

The l ight rays in passing through the elementary 
screens, orange, green, and viol pt, reconstruct white 
l ight, if the number of surfaces or elementary screens 
for each color, and the depth of coloration of these, 
are in accordance with the relative proportions of those 
which are found in white light.  

This th in trichromatic coating being formed is then 
coated with a sensitive panchromatic emulsion. If the 
plate so prepared is submitted to the action of a color
ed image, taking the precaution to expose through the 
back of the plate, th e luminous rays pass through 
the elemen tary screens, and undergo, accordin,\, to 
their color and the screens they encounter, a variable 
absorption before having any influence on the sensitive 
coating. 

By thi s  means a color selection should be effected 
by means of the microscopic elements and making it 

ICE-CUTTING MACHINE. 

possible to obtain, after d evelopment and fixing, color· 
(ld images in wh ich the tones are complementary to 
those of the original .  

If ,  f o r  example, we take a portion of t h e  image 
which is colored red, the red rays are absorbed by the 
green elements of the coating, while the orange and 
violet elements allow the passage of those rays. 

The coating of panchromatic gelatino·bromide emul
sion wi ll therefore be acted on beneath the violet and 
orange screens, while remaining unaltered under the 
green screen. 

Development reduces the bromide of silver sensitive 
coating, and so masks the orange and violet portions 
of the image, while the green portions appear after 
the plate is fixed, because the emulsion covering them 
has not received l ight action, and so is transparent 
after fixing ; the result obtained in this case is there
fore of a green color, which is complementary to the 
red rays dealt with. Similar phenomena are produced 
with other colors, as, under the action of green l ight 
the green screens are masked, and the coating would 
appear of a red color ; with the use of yellow l ight the 
im age would appear violet, and so on in like manner 
with other colors. 

It follows that with a negative showing comple· 
mentary colors obtained in this way it is  possible to 
obtain, with plates prepared in this manner, positive 
prints which will be complem entary to the negatives, 
i .  e., reproducing the colors of  the original. 

Also, after development, and before fixing of the 
negative image, that image may be reversed, and, by 
the lmown processes, a positive image may be obtained, 
sb owing the co,lors of the object photographed.  

The difficulties we have met in the applicat ion of  
tb is method are numerous and considerable, but  the 
results obtained show that those difficulties may be 

overcome. It will suffice if we indicate a few of the 
more important conditions, showing the delicacy of 
the problem before us. 

A coating m ust he prepared, formed of  microscopic 
screens, orange, green, and violet, which coating it is 
necessary should adhere to its support and oe extremely 
thin, that the coloration of these microscopic elements 
or screens should be exactly determined as regards 
intensity, qual ity of color, and the number of elements 
of each kind, It  is also necessary that these colors 
should o'e stable, that they do not diffuse, and that 
there is no superposition of color screens or elements, 
nor gaps between them. 

It  is further essential that the photographic sensi
tive emulsion should be orthochromatized in a manner 
which shall not falsify colors, and that this orthochro
matism should be in relation to the nature of the emul
sion and the colors of the elementary screens. This 
coating of emulsion must also be of a special nature to 
avoid diffusion, and the manipulations, development, 
exposure, etc.,  must b e  of a nature suitable to these 
preparations. The simple enumeration of some of the 
conditions necessary to be filled shows how essential 
are care and m ethod to the success of such p rocesses. 

This research is not entirely finished, but we indio 
cate hereunder the practical position to which we have 
brought tbe process at the moment. We first separate 
i n  potato starch, and by th e aid of apparatus made 
for this purpose, the grains having a diameter of 
from the fifteen-thousandth to the twenty-thousandth 
of a mill imeter. These grains are divided into three 
pa rts, and colored respectively red-orange, green, and 
violet, by the use of special coloring matters, and by 
a process too prolon ged to d escribe here. 

The colored powders so obtained are mixed, after 
complete desiccation, in such proportions that 
the mixture shows no dominant tint. The result
ing powder is spread by a brush on a sheet of 
glass covered with an adherent or sticky coating. 

With suitable precautions we obtain a s ingle 
coating of grains all touching and without super· 
position. We then stop, by the same process of 
powdering, the spaces which may ex ist between 
the grains, and which would allow the passage 
of white l ight ,  This stopping is accomplished 
by the use of a very fine black powder, as for 
example, charcoal .  

We have by these methods formed a screen in 
which each square millimeter of surface repre
sents two or three thousand small element.ary 
screens of orange, green, and violet. The sur
face so prepared is isolated by a varnish possess
ing an index o f  refraction as near as possible that 
of starch. This varnish must also be as imper
meable as possible, as it is coated with a thin 
layer of panchromatic gelatino-bromide emul
sion. Exposure is made in the ordinary manner, 
in a photographic camera, taking t.he precaution 
always to turn the glass side of the plate to the 
lens, in order that the light may pass through 
the color particles before · reaching the sensitive 
emulsion. 

The necessity of employing emulsions of an 
extremely fine grain, and in consequence of a 
lower speed, and the superposition of a coating 
formed of a system of microscopic screens, reno 

del' the necessary exposure longer than for ordinary 
photography. 

Development is performed in the same manner as 
ordinarily, but as we have said , if  t.he negative be 
fixed with hyposulphite, a negative is obt.ained which 
shows by transparence colors complementary to those 
of the object photographed. 

If it  is desired to obtain correct colors, we must, 
after development, but without fixing the image, pro
ceed to reverse it by dissolving the reduced silver, and 
then by a second d evelopment reduce the silver which 
has not been primarily acted on by the l ight. 

We see then that by simple manipulations l ittl e 
different from those used in ordinary photography, it  
is possible to obtain with these special plates, pre
pared as indicated, the reproduction, by means of a 
single plate and a single exposure, of objects in their 
natural colors. 

... , t , .  
A breach has been made in the Manchester Ship 

Canal at Runcorn, and when the tide is out water 
pours into the bed of the river Mersey at the rate of 
70 ,000 to 100 ,OOU gallons per hour. As, however, the 
tide sweeps into the canal twice in every twenty-four 
hours, no appreciable difference appears to be made 
in the level of the waterway. The danger l ies in the 
possible undermining of the wall at th is point. The 
"burst" has occurred at a point where there was ex
perienced great difficulty in building the wall. 

.. . . J "  
At the Kleinfontein shaft, in the 'fransvaal , 853  feet 

of sinking was done in the first five months of 1903.  
The dimensions were 21 feet by 6 feet, the rock was 
hard, and the maximum rate of progress in May was 
7 feet 2 .2  inches per hol� i�q1:fld, there being 4,032 holes., 
or 144 rounds. 



Tile Trap- D o o r  � pi del·. 

To the Ed itor of the SCIENTIFIC AMERICAN : 
In yo u r  issue of the 3 0th July, is an article by C. E .  

Hutchinson, on "A Trap-Door Spider," placing its 
habitat in Cal i fornia. It has always seemed strange 
to me that this spider i s  assigned to the Pacific Coast 
when I know that i t  i s  found i n  numbers, at l east in  
one place, on the Atlantic Coast. 

Upon what used to b e  known as the Tidyman planta
tion ( The Marsh ) ,  on Minim Creek, North Santee, 
South Carolina, when I was a boy, about the years 
1850-1860,  there were many of these trap-door spi ders ; 
and I must say that this is the only place where I 
have ever seen them. In front of the house there was 
an open grass-covered lawn of perhaps four or more 
acres, and many times I have amused myself hunting 
for the trap-doors of the spiders' tunnels .  And I well 
recol lect how interested I have been at the strength 
of the spiders in holding the doors shut as I attempted 
to open them. My recollection i s  that

' 
the spiders 

were stout, and possibly % -inch long ; �nd that the 
tunnels were about % inch, or % inch in diameter. 
Forty-four years have passed since I have been on the 
grounds, but the trap-door spiders were there at that 
time, and probably are there still .  

This is why I have always been surprised to see 
th is  spider invariably written of as a native of Cali-
[ornia. AIlTHUK P. "B�01l[). 

A iken, S .  C., August 9 ,  1904 .  
----.... �_<O.>-_ ------

Is E l e etril' i l y as a llI o t i v e  P O 'V ('l'  T: nheaUhfu l ! 

To the Ed itor of the SCH�:,\ TlFIC AMEIU CAN :  

Anent the very pertinent question raised by Mr. 
Albert W. Dennis,  in your issue of July 30 ,  in an arti
cle  entitled "Are Pressmen Affected by Electricity 
from the B elts 7" the inference drawn from Mr. Den
nis' observations and remarks would be that electric
ity as a motive power is  unhealthful for the operative

'
s ,  

and others who,  from choice or duty, remain near the 
belts or motors charged or driven with or by elec
tricity. 

As one of the pioneers in  the electric field, I could 
not for a moment allow this i mpression to go abroad 
unchall enged.  

It  is  clear that Mr. Denni s  i s  a close observer, and 
has the welfare of his  employes at heart.  Both of 
these traits are in  the highest degree commendable .  
I t i s  also clear to any one at a l l  familiar with the 
practical operation of electrically-driven planb, that 
one of three things must be  th e  matter. 

First. If th e electricity carried by the belts escapet; 
from th e motor the insulation is  defective, and needs 
Immediate attention, to save waste of current and loss 
of power. 

Second. If the current does not escape from the mo
tor, but on the oth er hand it is frictional electricity 
with which the belts are charged, it is dear that the 
belts are slipping, with a resultant loss of travel and 
power, and they shoul d be t ightened until the vagrant 
current disappears. I f  i t  is  not conveni ent to tighten 
the belts to a point where the generation of current 
ceases a pul ley cover of rubber applied to the face of 
the pulleys would be advi sabl e. 

Third. I f  the motor is  hot enough "so that the at
mosphere always seems to be hot and surcharged so 
as to induce a sort of feverish feeling about the tem
ples, etc . ,"  as Mr. Dennis describes, i t  is  clear that 
the motor is  overloaded, as the resultant heat from a 
motor suited to its load should be nil .  After remedy
ing the electrical di scharges, and other troubles as 
above outl ined ,  Mr. Dennis will probably find that it 
is lack of ventilation and not electrical troubles his  
people have been suffering from. The homeopathic  
doses of magnetism or el ectricity one would be able  to 
receive in a few minut es' stay in a press-room as de
scribed, would be too infinitesimal to be  appreciable 
and certainly not so l iable to cause nausea as a com
bination of hot air, printers' ink, and machine oil in 
a poorly-ventilated room.  

That the magnetic influence of motors operated in  
clos8 prox imity to the human body from day to day 
for  long p8riol1s under proper conditions i s  of great 
benefit to the person so brought within its influence, 
is the firm belief of the writer, and he has yet to see, 
in  nearly twenty years' experience and observation in 
the various fiel ds of electrical work, a single instance 
w here i t  was not beneficial. vVhen Leo Daft, Thomas 
Edison, Vanderpole,  and :1<'. J. Sprague began the cru
sade ( along d ifferen t l i nes but all  leading to the same 
end ) wh ich l ed up to the abandonment of the hay mo
tor ( mules and horses ) ,  in favor of electric traction, 
and incidental ly the adoption of the e lectric motor for 
all kinds of motive power, there was no oth er school 
than experiment and ohservati on i ll w h i <"b 1 0  I parn 
the mys lel' ies of  t h e  subtl e flu id ,  consequenll y  many o f'  
u s  were graduated from i t .  

The writer well remembers the many cats killed by 
the electric cars on the first roads equipped, while 
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taking their  evening electrical bath by rolling along 
between the rails of  the road bed. 

Pussy, l ike  man, has grown wise to the fact that the 
cars sometimes kill, and while she may yet be seen 
in the early evening disporting herself near the rails 
i t  is  rare indeed nowadays to find one which has been 
killed by the cars on the older road s. The writer hav
ing been a horse-car man previous to the advent of 
electric traction, was quick to note the antics of the 
cats, and was led to investigate the influence of elec
tric traction on man. After transforming several 
horse-car l ines to electric l ines, and converting the 
d rivers into motormen, it was noted that invariably 
the health of the men began to improve and they began 

, to take on flesh. As they were running over the same 
route as formerly, and were exposed to the same weath
er conditions ( th e  vestibul e not having been invented ) ,  
there was no way to account for improved health ,  
snap, a n d  vigor, except as t h e  result of t h e  impercepti
ble magnetism of the motors, or the proximity of 
h eavy electric currents. 

While the writer was superintendent of the San An
tonio ( Tex. ) S'treet Rail way in th e early nineties h e  
called t h e  attention of D r .  F. M. Hicks, t h e  company's 
surgeon ( and one of the most noted practitioners of 
Texas to-day ) ,  to his  observations as above. Shortly 
afterward Dr.  Hicks requested me to take on two 
consumptive citizens from Il l inois as motormen. 
They were accord ingly installed, and in a few 
months were both apparently restored to robust health. 
I t  is  true that San Antonio is  a healthy resort for this 
type of d isease, and i f  there was no sequel to my story 
i t  would lose its point. Now for the sequel ! After 
about two years' service one of these left the employ 
of the el ectric rail way and retired to a farm on the 
outskirts of the city ; within a year his  d isease re
turned and he died.  The other continued in the ser
vice for several years, and when the writer saw h i m  
last, h e  seemed sti l l  t o  be in t h e  same robust healtb ; 
]1 e  inform ed me, however, that he quit the road for 
about six months,  at one time,  and returning ill health 
warned him to again go back to the service, which he 
did and is  now at work in Houston. Another horse· 
car conductor in a poor state of health was changed 
to the electric cars and after running for two years 
his highly nervous, emaciated form had rounded out 
to magnificent proportions at the time he l eft the ser
vice to embark in the cattle and horse business. I n  
less than two years after abandoning the motor cars 
he died from nervous debility and exhaustion. An en
gineer from Indianapol is ,  Indiana, who came south for 
bis health, was recommended by the writer and put in 
charge o f  th e press-room plant of the Daily Express 
operated by el ectric motors. The Daily Express build
ing i s  a magnificent example of the modern publishing 
house, and its press-rooms as well as all other parts 
of the building is  thoroughly ventilated, and although 
the work was wholly night work, and h e  was thrown 
continually in  close proximity to the motors, belts and 
presses, of such an establ ishment. in two years he 
\yas thoroughly sound and well, and returned to the 
north to again take up his occupation ' of steam engi
neer. 

Many instances could be cited and substantiated of 
the above nature which have come under the observa
tion of the writer if  space permitted, but as it  does 
not I wi l l  content myself by calling attent ion to the 
fact that the census reports show that during the last 
decade tbe b ealth of the prill(� ipal cities greatly im
proved and the death rate was consi derably lower than 
formerly. 

As the period between 1890 and 1900 witnesfled th'" 
almost universal adoption of electric traction, and the 
electri c  motor in our cities,  and mill ions of our citi
zens were thrown within the gentl e and Htirnulating 
( a lthough imperceptibl e )  influence of the motors i n  
their d a i l y  rides on t h e  cars, or in  t h e  various occu
pations operated by m otors-is i t  not worth while to 
consider whether or not the adoption of el ectricity as 
a motive power has not had as much to do with im
proved health conditions in our cities as "i mproved 
sanitation," which i s  usually given all the credit ?  

.T .  VV .  GHEEK. 

Yoalmm, Tex . ,  August 2, 1904 .  

'(' h e  (j u .Tent SII I) Jl l e n.c n t .  

The current S UPI'U;JIHJN'1' .  No. 1495 ,  opens with a 
splendid p icture of an exhibit  of rock and ore crush · 
ing and screening machi nery in the M ines Building 
at the St.  Louis fair .  The St.  Louis  correspondent of  
the SCUJ:,\TIFIC A�nJI UcA:,\ describes the machinery 
bri efly Y 2t clearly. From the same pen is published an 
i l l ustrated article on "Geron imo" and an account of the 
1 . 000-horse-power eompound French engine and llyna
mo at the fair. A n  ex('el1 ent pi (' tnre of t h e  engi n e  i n  
q ue,;t i oll a l s o  appears.  A n  3 J' 1 i<'le  pnl i l l p,] " T h e  A ero· 
]ll ane" by M. Rudol phe SOl'ean . o utl ines SOl1l le or  Il l () 
difficulties met with in the construction of an aero
pl ane flying machine. George E . Walsh writes instruc
tively on "Briquette Fuel Materials." " Sewage Purifi-
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cation" is the title of an article by C. M. Ginther, 
which i s  excellently i l lustrated. Emile  Guarini w rites 
on the Krieger electric automobile . Very few aro 
aware of the notable service rendered to farmers and 
gardeners throughout the entire growing season by 
the common toad. The usefulness of this despised 
animal is  eloquently set forth by A. H. Kirkland. The 
report of Mr. W. Ripper, of the University of Sheffiel ll ,  
o n  observations of t h e  Mosely Educational Commis
sion, begins in  the current STJPrLE�HJ:'\'I' .  Of e l ectric ','.! 
i n terest are articles on some new experiments wIth 
cathode rays and the Janns tel ephone system. 

.. I .  � .. 
Calxia. 

Calxia is  a new SUbstance destined to take thc pl ace 
of terra cotta and plaster in  the majority of tlH)i r ap
plications, principally with regard to the manufaduJ'fl 
of small obj ects and the covering of surfaces of mo(i
erate size. 

The various ingredi ents that enter into its composi
tion impart to i t  remarkable hardness and cohesion 
and at the same time great plastici ty. 

The proportions are as follows : 
vVater . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 part:; 
Albumen . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  parts 
SUlphate of magnesia . . . . . . . . . . .  . 4 parts 
Alum . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 9 parts 
Sul phate of calcium, roasted . . . . .  . 4 5  parts 
Borax . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 parts 

100 parts 
The preparation of the mixture must be condue(ed 

w ith great exactness, otherwise i t  will  lose some of its 
qual it ies.  F irst dissolve 10 parts of aJbumen and !J 
parts of feather alum in 3 0  parts of  water, wh ich 
l iquid is used for mixing to a conveni ent consi sicncy, 
4 5  parts of burnt sul phate of calcium. 4 of sulph aV) 
of magnesia  and 2 of borax. The prod1J(�t obtained 
is  a paste which is  molded by the usual processes. As 
soon as it has "set" i t  is  placed in  a stove at 60 deg. C .  
I t  i s  very important not to exceed this temperaturc, 
oth erwise the composition will crumbl e .  In order to 
increase its hardness and to render i t  inalterable in 
the air, i t  is well to plunge it  for a minute into a 
receptacle h eated in the water-bath and containin" 
oil  boiled with l itharge with Carnauba wax addel� 
Then it is again put in th e stove to be dried at a tem
perature of only 3 5  deg. C .  H eat and humidity have 
after that no more effect on it. 

lt  i s  easy to give to the p iece thus obtained the 
shades of fired stoneware by coating it w ith a solution 
oj' alcohol and sandarac and sprinkling on powdere(1 
sandstone when it is still  fresh . The l i ght parts o f  
t h e  color are done with l iquid enamels applied cold 
and placed in the stov e at 6 0  deg. C .  The tints are 
unalterable and adhere very firmly. Any desired effect 
may be produced and veritable obj ects of art be  created 
bearing the imprint of the personal taste of the maker 
and adaptable to decoration in all imaginable forms.  
These manipulations are productive of appreciable ad
vantages. First of a l l . this material possesses great 
sol idity, which enables it to w ithstand shoel{s whiell 
would be fatal to plaster and terra cotta. Neverthe
less, it  i s  very ligh t  and this fact i s  of interest when 
it  comes to ornamenting interiors by means of statues. 
bas-rel iefs, friezes, cornices, and various applications. 
whose weight must needs be  l imited.  

Its great resi stance to flexion and traction is  utilized 
in  the manufacture of consoles,  sockets. pedestals . 
soc l es,  and tablets destined to support considerable 
weight. 

Finally, a very important advantage possessed by 
the new substance should be noted. viz . .  its impervious
ness to hot and caustic solutions. At an epoch whcre 
antiseptics are more and more becoming the order 
of the day and dust i s  pursued by all availa1! l e  mean" 
it  is  indispensable to be able to decorate i nteriors 
w i th objects or applications which can be aseptieized 
frequently and in a thorough fashion. In  condnsion.  
let us state that th e  low price of the raw materials 
an d the s implicity of the manipulations. whieh any· 
body can carry out. reduce the cost of calxia to one
half of that of terra cotta.-La Na ture. 

.-.--+-.-�-------------
Twenty-four ovens in the new Sernet-Solvay plant of 

the Milwaukee Coke and Gas Company have begun 
operation, and the remaining fifty-six will  be starteel 
soon . Each of the ovens requires.  every twenty-four 
hours, 7.5 tons of "oal, and the product of the twenty
four ovens now runs to about 1 3 0  tons of coke a day. 
vVhen the eighty ovens are in operation. the daily 

p roduct will be between ,t50 and 500 tons. Thl') gas 
now generated by the ovens is  being used to h eat the 

n ewer ones, but there w i l l  be a surplus of about  

3 . 000 ,000  cubic feet a day, of which the  company 

d esires 1 0  rjispose. 

The Il 1lm hel' of fUl'Ila()es i n  bla81 in the Uni terl King
dom for the quarter enlled JlIne 30 last was 329 ,  and 

the estimated make of p ig iron for the half-year is  

4,218,000 tons. 
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WAR DEPARTMENT EXHIBIT AT THE S T .  LOUIS FAIR. 

BY THE ST. LOUIS CORRESPO .\ DE N T  OF THE SCIEN TIFIC AMERICAN . 

The character of the displays which have been made 
by the United States government at previous exposi
t ions led the public to expect that the government 
exhibit at the present World's Fair at St. Louis would 
be exceptionally fine. 
The truly magnificent 
building of the govern
ment, with the very 
fine col l ection of ex
hibits within the build
ing and surrounding it,  
have amply j ustified 
the expecta tion. Of 
the many departments 
that are represented, 
each in its own section 
of the building, p er
haps the most popular 
and certainly the most 
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guns in their emplacements, one a 5 0-caliber, 6-inch, 
and the other, i l lustrated on our front page, a 42-
caliber, 1 2-inch rifle. The 1 2-inch rifie, which was 
recently completed at the gun shops, is one of the 
model of  1900 .  The gun itself, which weighs 131,500 
pounds, cost $43,451 to construct. It is mounted on a 

in practice ) of 18 miles. This type of gun and mount 
has shown very good results in target practice ; as 
at Fort Greble, R. 1 . ,  where four shots were fired with

in five minutes, with four perfect hits. Another gun 
of the type fired five shots in four minutes and thirty
nine seconds during practice at Fortress Monroe, Va_ 

This type of disap
pearing gun carriage 
has been so fully illus
trated in the SCIENTIFIC 
AMERICAN that no ex
tended description is 
necessary here. In the 
front---page engraving 
the gun is shown in 
the firing position and, 
therefore, above the 
parapet. Normally the 
gun lies in the depress
ed position and en
tirely within the shelter 

Groups of Thirty-three Lifelike Lay Figures, Showing the Uniforms of Ot'ficers and Men of the United States Army. To left and right the lower cuts show the uniforms 
worn in the Arctics and tropics respectively. 

Twelve-inch Spring-Return Seacoast Mortar for High-Angle Fire, Gun has a record of 30 per cent of hits. Photos taken for the 
SCIENT fFIC A MERICAN. 

UNITED STATES WAR DEJ'ARTMENT EXHIBIT AT ST. LOUIS FAIR. 

striking is that shown by the War Department ; and 
of the various elements of its display, the most at
tractive is the series of reproductions of coast defenses 
that are arranged around the western end of the main 
building. Facing the northwestern angle of the build
ing are two emplacements-two reproductions of the 
actual fortifications-representing two disappearing 

Buffington-Crozier disappearing carriage, which em
bodies the latest improvements of the type. The car
riage with its gear weighs 411 ,826  pounds , and it cost 
nearly as much as the gun to construct, or $ 41 ,000 .  
The gun fires a 1 ,000-pound shell, with a muzzle veloc
ity of 23,000 feet per second, and it has an extreme 
theoretical range ( which, of course, will never be used 

o f  the parapet, where it is loaded and sighted, the 
range being telephoned to the gunners from some 
distant point of observation in which the range finder 
is concealed. As soon as the gun is ready for firing, 
it is raised to the firing position by ' means of heavy 
counterweights, which are attached to the lower ends 
of a heavy pair of cast-steel pivoted arms, in the up-



per end of which rest the trunnions of the gun. When 
the piece is fired the energy of the recoil is  sufficient to 
throw the gun backward and downward into the l oad
ing position. The traversing, elevating, and depress
ing of the gun are accomplished by means o f  electric 
motors, the controllers of which are seen in the bottom 
left-hand corner of the cut. 

In addition to the two disappearing guns above 
mentioned, the outside exhibit includes a 1 2-inch 
breech-loading mortar, mounted in its carriage and 
shown in a reproduction of a mortar pit. In service 
this type of 
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would land at Hastings-on-the-Hudson, 21 miles dis
tance from the Battery. Alongside the gun are ar
ranged samples of the projectiles and powder charges 
used in the army guns of from 6-inch to 1 2-inch caliber. 

The Quartermaster's  contribution to the exhibit is 
three cases containing full-sized models dressed in 
the various uniforms worn by the officers and men of 
the United States Army. The · case to the left repre
sents the clothing of furs, skins, etc. , worn in the 
Arctics, the case to  the right exhibits the l ight tropi
cal dress, and the center case, which is the largest 
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means for visual signaling ; various types of tele
phones, the telautograph, the typewriting telegraph, 
the 'wireless telegraph, etc. The Artillery Corps has 
built a model tank, that attracts l arge crowds of the 
visitors to this building it contains a miniature mine 
field in which is  shown a floating model o f  the man-of
war. The whole exhibit, which includes a full-sized 
submarine mine, possesses special interest at the 
present time, when th is type of weapon is  demon
strating its terrific powers. Mention should be made 
a lso of the West Point exhibit, rich in historic interest, 

and the very 
fi n e exhibits, 
c h i e fi y  b y  
means of relief 
maps,  of the 
v a r i o  u s na
tional mil itary 
parks. 

An interest
ing d iscovery 
o f  the remains 
of a prehistoric 
a n i  m a I has 
been effected 
near P e t  e r 
borough ( Eng
land ) . While 
e n g a g e  d in 
some 
t i o n 8  
d e p t h 

excava
at a 

o f  

gun is used 
for attacking 
w a r s  h i p  s ,  
whether they 
are a t  anchor 
or in motion, 
at ranges be· 
t w e e  n 3,000 
a n d  12,000 
y a  I' d  s .  The 
mortar is en
tirely hidden 
in its deep 
e m  p I a  c e 
ment and be
i n g elevated 
skyward, i t s 
shell is thrown 
several miles 
into the air 
and falls, liter
ally "a. bolt 
from the blue" 
upon the deck 
o f  the enemy. 
Side by side 
on a n  0 t h e I' 
platform a r e 
a 7 - i n c h  
breech - loading 

Three·inc)) I 5-pounder Gun to left ; 6-inch, 50-caliber Gun, With New Type of Curved Shield, to Right, shown in bar bette emplacements. 

twenty feet in 
the 0 x f o r  d 
c I a y, s o  m e 
w o r k m e n 
al ighted upon 
the huge head 
of a monster 
of the alligator 

Howitzer and a 

7-inch breech-loading mortar. The Howitzer, which is 
mounted on its carriage, represents a type of cannon 
used in siege operations against fortified places ; 
while the field mortar is used exclusively for high
angle fire. On another pl atform is a 15-l;>ounder, 
3·inch rapid-fire gun, mounted on a barbette carriage, 
the province of this type of gun being to attack 
the superstructure of ships that may attempt to 
run past fortifications, and to protect submarine 
mine fields against the operations of the enemy. Ad
joining the 15-pounder is a 6-inch 5 0-caliber rapid-fire 
gun, mounted on a pivotal barbette carriage provided 
with a new type of curved shield, which is finding 
considerable favor in the army. One of the most in
teresting features of this outside display of the Ord
nance Department is the daily practice with the dis
appearing guns by detachments of sea-coast artillery
men. The whole process of load ing, sighting, and 
firing the guns is  gone through exactly as it woul d ,  be 

These are the latest patterns of army guns. 

and handsomest of the three, shows the various uni
forms in use both by mounted and infantry troops. 
I t  should b e  mentioned that these figures are so per
fectly modeled and are given such a natural coloring, 
that at first sight one can easily be deceived into 
believing that the models are live men instead of l ay 
figures. 

The interior exhibit includes a mountain gun and 
equipment packed for transportation on five lay 
figures of pack mules, while another of these guns is 
shown assembled on its carriage ready for firing. A 
similar exhibit is made of a Colt automatic machine 
gun. Nearby there are a 3-inch rapid-fire field gun, 
a Vickers-Maxim automatic gun, and two Gatl ing guns, 
all  mounted on their respective carriages. A particu
larly interesting feature is  a series o f  fifteen ma
chines, shown in operation, making ball cartridges for 
the army rifie. The Springfield armory exhibits, in 
a very interesting display, the development of portable 

genus. T h  e 
jaws were two 

feet in l ength, and were firmly clenched together by 
the pressure of the earth through countless years. The 
bones, however, were in an excellent state of preserva
tion. The creature has been determined as a member 
of the Steneosaurus family. Other interesting re
mains of a similar nature have also been unearthed in  
the same district. 

A paper was read at the last meeting of the Paris 
Academy of Sciences on "The Action of Terrestrial 
Magnetism upon a Tube o f  Nickel Steel O nvar ) In
tended for Use as a Geodetic Pendulum,"  by M.  G. 
Li ppma

'
n.  The alloy of nickel and iron known as invar, 

which possesses a coefficient o f  expansion only one
twentieth that of brass, has obvious advantages for 
penduluIll observations. This steel ,  however, is  mag
n etic, and it was thought possible that the disturbing 
influence introduced in this way might be too large 
to b e  neglected. The magnetic moment of a tube of 

Model of 1 6-inch Army Gun, with Row of Projectiles and Powder Charges for 6-inch to 1 2-inch Guns. Weight of 1 6·inch Gun is 130 Tons ; Muzzle Velocity, 23,000 feet per 

Second, and Maximum Range 21 Miles. 
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in war·t i m e  operations. The outside exhibit al so in
cludes the famous 12-inch Krupp plate which was 
smashed to pieces in th e recent attack upon it by high 
explosive shells filled with maximite and dunnite. 

The most striking feature of the indoor exhibit of  
the War Department is  an exact model  of  the great 
1 6-inch coast-defense gun which was tested recently 
at Sandy Hook. This gun, which weighs 130 tons, 
throws a 2 ,400-pound shell with a muzzle velqcity of 
2,300 feet a second. I f '  it were set up at the Ba':tery 
and fired with an elevation of 45 degrees, the shell 

firearms, from a small iron tube fired from a support 
by means of a l ighted match held in the hand, to the 
latest pattern of army magazine rifle ; whil e  arranged 
on the wall is a series of pictures illustrating the 
various stages of the manufacture of the service rifle, 
the carbine, and the officers' sabre and cadet sword. 

Other sections o f  the War Department are the 
M edical Department, with its fine exhibit of a brigade 
field hospital ; the Corps of Engineers, with its splen
d i d  array of models relating to river and harbor im
provements ; the S ignal Corps, with its exhibit of 

this material was determined, and the possible error 
on a p endulum observation calculated. I t was fOll llrl 
to be negligible, and hence invar can be advantageous· 
ly  substituted for brass in the pendulum. 

.. . . � .. 
Fifteen electric clocks at Paris take their time from 

the Observatory ; and M. Bigourdan has succeeded with 
a wireless telegraph station in transmitting the beats 
correctly to two or three thousandths of a second to 
telephone receivers with an area of two Idlometers 
radius. 



THE DEFEAT OF THE VLADIVOSTOCK SQUADRON. 
It must have been with considerable satisfaction that 

Admiral Kamimura sighted at dawn on the morn
ing of August 14, three of the illusive Vladivostock 
squadron steaming to the southward in the Strait of  
Korea ; for herein lay his  opportunity of forcing the 
enemy to combat, and proving to the over-zealous and 
not-too-discriminating Japanese patriots at home,  that 
the Russian squadron was able to carry on its success
ful raiding of merchant ships only because Kamimura 
was tied down to the important duty of watching the 
narrow seas in which he finally intercepted and de
feated the enemy. 

/ 
/ 
I 

, 
I 
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a part of her l ength, and her armor, although 10 
inches thick at the water l ine, was of inferior quality 
compared to the splendid material with which all mod
ern ships are protected. The other two armored cruis
ers were greatly superior to her. The "Rossia," built 
in 1896,  is a vessel of 12,500 tons and about 20 knots 
speed, and she has the great advantage of being 
sheathed and coppered. Her main armament consists 
of four 8-inch guns of modern pattern, but her second
ary armament, consisting of sixteen 5 .5-inch guns, is 
altogether too light according to modern ideas, being 
effective only at close ranges. Her protection is good, 
consisting of a belt extending over the greater part of 

cruiseI'!!. All three ships were distinguished by their 
very numerous batteries, no other vessels in  the world 
being so loaded with guns. Indeed, as the event has 
proved, they would have been far more effective ships 
had they carried fewer guns of greater weight and 
power. 

Opposed to the Russians was a homogeneous fleet of 
four modern armored cruisers of practically the same 
size, speed, and armament. Three of them, the " I d
zumo," " Iwate," and "Tokiwa," of about 9 ,800 tons dis
placement and 2 2  knots speed under forced draft, were 
.built by Armstrong and carried guns of his make. 
The main armament consisted, in each case, of  four 

n h lpJacement, 12,500 tons. Speed, 20.25 knots. Coal Supp l y ,  2,500 tons and liquid fuel . Armor : Belt, 10 inches to 5 Inches. npper belt, 4 inches, casemates 2 inches, screens, 2 melles. Arm a.ne nt, four 
B-inch, sixteen 5.5-inch, twelve 3-i nch , :J6 smal ler guns. Torpedo tubes, 6 above water. C o m plement, 735_ 

ARMORED CRUISER " ROSSIA," SEVERELY DAMAGED IN THE KOREA STRAIT ENGAGEMENT. 

Di"placement, 10,950 tons. S p e e d ,  18.8 knots. Coal S u pply, 2,000 tons. A rm o r : Belt, 10 inches to 5 inches ; deck. 2% inches ; spon"ons, 2 inches. A r.nanl e n t : four 8-111Ch . sixteen 5.5-inch : siX 
4.7-inch, 22 small gnns. Torpedo tubes, 6 above water. Complement, 727. 

RUSSIAN ARMORED CRUISER " RURIK, " SUNK IN THE KOREA STRAIT ENGAGEMENT. 

The Russian squadron was composed of three large 
armored cruisers. of which the oldest, t.he  "Rurik," of 
aLout 11,000 tons displacement, was not.abl e  as having 
been the progenitor of the big, powerful , and fast ar
mored cruisers which have become so popular in the 
present day. The "Rurik," built in 1 8 92,  must be 
called an o l d  vessel ; for h e r  guns were of short cal iber 
and low v e l oc i t i e:-; : l ler speed . original l y hetwpen ] 8 
and 19 lm ots,  Im,[ d ropped to J 5  Imol s 01' un de r ( for 
not being wood-sheathed and copppred she natura l l y  
fouled rather quiclrly ) ; her armor belt extended only 

the water-line, and composed of Harvey steel of a 
maximum thickness of 1 0  inches. The " Gromoboi ,"  

built  in 1899 ,  is a vessel of about the same tonnage, 

also sheathed and coppered, and having about the 

same speed, 20  knots an hour, as the "Rossia." Her 

main armament consists of four 8-inch or possibly 8.4-

inch guns .  and is greatly superior to that. of the "Ros

sia" becanse a t' 1111'  fad that her seeondary battery i s  
m ade lIJl at' sixteen 6-inch guns, 4 5  cal ibers i n  l ength , 

which were available for effective work of much great

er ranges than the rapid-fire guns of the other two 

8-inch and fourteen 6-inch guns, and the vessels were 
protected with 7- inch Harvey nickel belts, with (i 
inches of casemate protection for the guns. The 
fourth vessel of the squadron was the "Azuma," built 
at St. Nazaire, France. She i s  of 9 ,43 6  tons displace
ment, 21 kilOts speed and carries four 8-inch and 
twelve 6-inch guns as her main armament. Her belt 
is of K r u p p  s teel . all ,l s lu, h as· G i ncll es o f  Harvey 
nickel-steel protection 1'01' Iter  guns. 

It should be mentioned that whereas the Japanese 
cruisers carried their armament in turrets or within 



casemates, the Russian cruisers carried but few of 
tbeir guns in casemates, most of the pieces depend
ing upon gun shields for protection. The Japanese, 
in this fight as in that off Port Arthur a few days 
before, elected to make the conflict a battle between 
gunners. They appear to have remained at long 
range ( though the reports of the Japanese and Rus
sian admirals do not agree on this point ) ,  and trust
ed to their superior pieces and better gunnery to 
disable the en-
emy at the cost 
of a minimum 
amount a f 
d a m a g e to 
t h e  mselves. 
This was ob
viously t h e  
proper course 
for thp Japan
ese. S u c h 
fighting would 
have to be 
done mainly 
by the 8-inch 
and 6 - inch 
guns, and of 
the 8-inch Rus
sia possessed 
b u t  twelve 
guns against 
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of construction and tactics once more strongly veri
fied. That the speed of the fleet is governed by the 
speed of the slowest ships was proved by the fact that 
the slower "Rurik" dropped behind and became the 
target for a terrific concentrated fire from the four 
Japanese cruisers ; and although the two faster Rus
sian ships repeatedly returned to her assistance, they 
were themselves so hard hit in doing this that they 
were forced to leave the "Rurik" to her fate. The su-

147 
go far to enhance the value of the copper bottom in 
future warship construction. 

THE NE'W BALDWIN AIRSHIP. 
BY J. MAYNE BALTIMORE. 

Capt. T. S. Baldwin, of Oakland, Cal . ,  is the recent in· 
ventoI' and constructor of what proves to be a very 
successful dirigible airship. 

The first and initial trial of the craft was made 
from I d a I' a 
Park, Oaklal�<l 
Since then sev
eral a t  h I' I' 
trials h a v I' 
been made, ::tll  
o

'
f w h i c h  

proved v e l' y 
sa tisfactory. 

No high alti
tude was at
tained by the 
new airship. 
Capt. B a I d -
win's princi
pal aim was to 
determine if 
the movements 
of his ship 
coul d be con
trolled. He as
certained that 
this could be 
d o n  e quite 
easily. 

sixteen carrierl 
by the Japan
ese ; moreover 
four of those 
twelve were 
the short 30·  
caliber pieces 
of the "Hurik," 
whose velocity 
and range were 
very limited. 
Hence, in the 
earlier stages 
of the fight, the 
Japanese must 
have been abl e  
t o  reach the 
Russian ships 
with a b o u t  

DisplaceDlent, 12,367 tons. Speed, 20 knots. Coal SUPPlY, 2,500 tons and liquid fuel. A l'mol', belt, 6-inch ; deck, 2 · inch ; secondary belt. 4_lnch ; casemates, 6-incll. 

At a height 
of about 7 0 0  
feet, he circled 
several times 
c lear around 
the large park, 
going b o t  h 
against a n d  
with the wind, 
and moving at 
various angles. 
After being up 
n e a r l y  a n  
hour, C a p  t .  

ArDlaDlent, four g-inch ; sixteen 6·inch ; twenty 3-inch ;  twenty-four small guns.  Torpedo Tn bes, four. CODlplellleln, 800. 

ARMORED CRUISER " GROMOBOI," SEVERELY DAMAGED IN KOREA STRAIT ENGAGEMENT. 

twice the number of 8-inch pieces that the Russians 
could hope to make effective upon the Japanese ships. 
I n  the 6-inch pieces, the Japanese had a tremendous 
superiority, carrying fifty-four against the sixteen 
mounted by the "Gromoboi." The "Rossia" and the 
"Rurik," it is true, mounted sixteen 5 . 5-inch guns 
Hpiece ; but the one-half inch drop in caliber means a 
big drop in striking energy and carrying power, and 
it is doubtful if  the 5 . 5-inch guns were able to do 
much effective work in this long-range fight. 

It is a question as to which squadron had the ad· 
vantage in the matter of speed. For although the 
Japanese ships were credited with from 21 to 2 2  knots 
trial speed, they were not sheathed, and for some 
months they have been tied closely to the task of 
watching the Straits to prevent a junction of the Port 
Arthur and Vlad ivostock squadrons ; hence their bot-
toms w e I' e 
probably very 
foul, and their 
speed not. much 
better t h a n  
that of the 
"Rurik," or, 
say, about 15 
knots an hour. 
The immense 
advantage of 
s h e a t h i n g 
and coppering 
was shown at 
the close of 
the fight, when 
the "Gromo
boi" and "Ros
sia," which 
should h a v e 
b een captured 
or sunk by the 
victorious Jap
anese, w e I'  e 
able ' to draw 
a w a y  and 
make g o o  d 
their escape to 
V l a d i v o 
stock. 

There is no 
new 1 e s s o n  
taught by the 
fight. We sim
ply see the ac
cepted theories 

perior armor carried by the newer Russian ships 
showed its value in protecting th� water line from 
vital injury. The softer and less extensive water-l ine 
belt of the "Rurik" presented a weak point which the 
Japanese were quick t.o take advantage of. She was 
evidently so badly hulled that her ultimate sinking 
was only a question of time. 

The two sheathed cruisers which escaped to Vladi
vostock present an interesting problem for the Jap
anese to solve. With their copper bottoms and with 
the large Vladivostock drydock available for cleaning, 
unless their engines have been seriously disabled, they 
can prey upon commerce without any fear of being 
captured for many months to come. For it is doubt
ful if  there are any Japanese ships that can be put 
into condition to match them in speed. There can 
be l ittle doubt that the experience of these ships wil l  

BALDWIN'S AIRSHIP ABOUT TO ASCEND. 

B a l d w i n  
brought his ship back to the starting point, and safely 
descended to earth. These trials were witnessed by 
great crowds of spectators. 

Subsequent trials have also been made, when it was 
demonstrated that in every revolution of the large 
propeller, and in every move of the steering gear, and 
oj' the weights which raise or lower the vessel at will ,  
the plans of the inventor have been carried into effect. 
The large propeller, having two metallic blades,  and 
nearly 6 feet in diameter, instead of being placed at the 
stern, is located at the bow of the frame or car, as in 
most recent airships of this type. I n  this manner the 
airship, instead of being pushed through the air, is 
pulled. This facilitates the steering as well a s  rais· 
ing or lowering the ship. 

The balloon, by means of which the whole machine 
i s  raised, is somewhat blunt cigar-shaped. It  meas-

ures 5 4  feet i l l 
l ength and : "  
1 7  feet i n  di
ameter in the 
middle.  T h e 
balloon is con
structed of a 
very fine qual
ity of silk, ex
tremely strong 
and flexible, 
and with the 
r e t i c u 
lated netting 
which attaches 
it to the car, 
weighs only 90 
pounds. T h e  
balloon is  in
flated with hy
drogen g a s, 
and at an or· 
dinary disten· 
sian pressure 
contains 8 ,000  
cubic  feet. 

To this bal· 
loon is attach
ed the frame 
which s u p 
ports the pro
pel l ing a n d 
81 eel' ing mech
anism. This 
frame, which 
is made 01 
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strong, l ight '�OOd, is t�iangUlar in shape, I p l ug i n  tl

.
l; c I·own

.
-sheet a valve may be

. 
quickly 

the three ends uniting at a center at eaeh brough t  mto a ct I O n  to close the receiver for 
• • • I the p lug, and thus p revent steam from entering 

extreme. ThIS frame IS 4 8  feet long, I tlle box and extinguishing the lire, and also 
and i s  very securely braced and l ashed. i enabling the fire under such conditions to be 
It has been thoroughly tested and will ' properly attended to or drawn or banked with-

support 1 ,400 pounds with safety. out undue peril  to the stoker 01' fireman. 

The engine which drives the propell er 
is one of the ordinary gasoline type, Raihvays and Their Acce .. sorie ... 

fpl'uishes 7 horse-power, and weighs 6 0  I HAND-S'l'RAP l" O R C A R S .-J. S. PAX'l'()�, 

pounds. The transmitting mechanism is i New York, ;\1'. Y. The puqJose of the invention 
. is to provide a strap f o r cars having a panel 

so adJusted and geared as to cause the 

I' in which an ad,'prtisement may be inseded and 
propeller to make 150 revolutions pe',;' relJloved at w i l l ,  which adverti sement may 
minute, ,J ust wha t speed can be obtained I 1'8 ma fic t o  appeal' upon one 01' both sides 

under ordinary conditions, has not yet I of the panel. Another i s  t o  p royide a frame 

been definitely determined by the in-
for the panel,  into which the panel  lJIay be 
readily introduced ()]. from which it may be ventoI'. 

The frame, or car. , is placed directly 

below the balloon-about 12 feet-and 

w eighs 65 pounds. The total weight of 

the airsh ip is 220 pounds, while its buoy

ancy will l i ft nearly 500  pounds. The 

rudder, which is rectangular in shape, 

5 x 3 1/� feet, is very easi ly manipulatecl 

from any part of the car ; and the engine 

is r egulated by a steel l ever. One person 

can ver'y easi ly navigate this airship. 

The aeronaut can sit about m idway of 

the frame, or he may move about freely 

if ne.ee;;sary without disturbing the gen' 

eral eqnilibrium to any extent. 

A weight, which can be shifted from 

bow to stern, or 1!icc-VeTsa, permits the 

airship to be raised or lowered at wil l .  

a feature borrowed from Zeppelin's craft. 

Capt. Baldwin intends soon to construct 

another frame that w ill be 6 feet longer 

and 1 5  pounds lighter. He thinks it will  

inerease the speed and facil itate the 

steering. 
So confident is the inventor and builder 

q u i ckly removed, an(l also to provide a strap 
in hvo sections, npper and lo\yt'l', the upper 
having a swivel connection ,vith the frame 
o f  t h e  panel and the lower a flexible connec 
Uon with the frame. 

Dc sig'lls. 

D E S I G N S  F O R  A S TO VE.- .T . 1'. Omm
BAcKFm, Lonhnri l h-' ,  Ky.  'rI ll'  ({psi g"ll in t h i s  
patpnt i s  a s t o v e  Ol'nalllf'll tp(} t h l'oughout its 
s ide uy n n  attl'B etiyp scroll \\' O l'k which gives 
a p l easing' ornamental pfi'ect n n d  p rovides a 
graceful and artistic panel in the 'Y" i ddle of the 
o ven door which may be uti l ized for any de
sired p Ul'pose . 

NO'l'Fl.-Copi'es of any of these patents w i l l  
be furnished by J\Iunn & C o .  for t e n  cents each. 
Please state the name o f  the pa tentee. title of 
the invention, an d date o f  this paper.  

Businus and P�rsonal Wants. 
HEAD THIS COL G}[;\I' CA ltIWULI.Y.-Yoll 

will tind i n quiries for certain c l asses of articles 
numbered i n  cnl1RBc utive order. If you manu
facture tbese .'roods write llR at once n n d  we will 
send you the name and address of the party (1e�ir� 
i n g- tbe l nformation. i n  every ('ase it  i,Cil ne4:e s
�ar:r to give the lluluber of the inquiry. 

�r U N N  .\; CO. 
of success that he has already entered , Manne Iron Works. C h i cago. f:ar alo"ue free. 
hl' s  a l'rshl' p  in the $ 1 ,000 ,000  prize com I J n q u i r \'  N" n .  5 � n 7' .�For manufacturers of parts 
petition at the 'World's Fair .  Capt. Bald- for !,(asol ,ne engines, 

win expects to start soon for St. Louis AUTOS .-Duryea Power Co" lteadinK, Pa. 

,yUh his aerial machine. th�lWr�:i�h �g�;A)���h-;�,oBli��f; ]��nufacturers and 

In working the ship, the propeller may . .  [T. S." Metal Polish. I ndianapo lis. 8amples free. 
be reversed at pleasure, thus pushing p

J;�����
.
Y No. 5S9!1.-For puzzles for advertIsing 

the vessel barkward, whenever the same Pl'rforated Metals. Harrington & King Perforating 
is necessary or desirable. The trials Co., Chicago. 

showed that the ship very readily obeyed w!re�'I,�';.til�()':p��r�?Ji;;-l��r
g;�:!��"u�e� .

steam or hot 

her helm. Handl e  & Spoke Mchy. O b e r  M f g .  C o "  1 0  B e l l  St., 

RECENTLY PATENTED INVENTIONS. 

Chagrin Falls, O. 
I n q uiry N o .  a901 . - For machines 

straw hats. 
for weaving 

E l e ct rical Devices. If it is a paper tube we can s u p ply it .  rrextile Tube 
Com pany, Fall River, Mass. 

'l'I I I IUl-HA. I L  S Y S TFl M .-T. JJO � K 1 N S, New 
I n q u iry N o ,  590'.!. -For a captive b a l l o o n  to raise Yo rk ,  N,  Y. I n  this case the in vention relates 6 persons 300 feet h lgh. 

to  the thi rd-ra i l  system for the prop e l l ing o f  SawruiJl machinery and outfits manufactured by t h e  
l'1 H � , it s · p J'incipal  obje�ts being to furnish a n  Lane Mfg. Co . . B o x  1 3 ,  Montpelier, Vt. 
lI ffpe tive p rote�ting-cover for the rail and a I n q u i ry N o .  a 9 0 3 .-}'or manufacturers of s pring 
(.'otlYen ien t support for the contact-shoe which mo wrs. 
wi l l  permit the shoe to be llloved into and ou t Am erican inventions negotiated i n  Europe. 'V enzel 
uf the cover and coa�tion with the r a i l .  & H amburger, EqUitable Building, Berl in, German y.  

E L E C TH l C  'l' ]{OLLBY.-G. O :fDO , J)(!lancey, Inq u i r y  N o .  6 904.-For makers of gas stoves and 
Pa.  'rhe invention has reference more €spe- gas h eaters. 

d a l l y  t o  what a r e  technically known a s  " trol- Patent No. 658,853, " Safety Device for Elevators" for 
l p v - linders , "  and o n e  of t h e  p r i n c i p a l  oujpds i sale. Address H. S., 265 oran;e ���ect, 

C t l;f' l'€of i:-; to overcome lllllncrons diRadvalltagf'� I ew aven, onn. 
, _ .  t , tl ·  t · . I I n q u iry N o .  5 9 0 a .-}'or parties to turn out a n ew n n n  Oh.l
.
f'e t l on R  c o�mon 0 rnal�y

. 
() let  s 1 ue - form of gasolin e mantle burner in large quantities. 

t I J l' P H  l1 1tlw l' t o  devI sed f� r a SlIrlI la�' IHll'p ose. I n  b u ying or selling patents money may be saved T h e  means emp l oyed gUI de tlH� deV Ice t o  a s- and time gained by writing Chas. A. Scott, 340 Cutler 
�ll tlle the proper rf'laUon w Hh t he c ondu c tor Bllildmg, ltoehester, New York. 
a nd retained in s u c h  relation and the same I n q u i ry No. 6 9 0 6 .-li""'or machines for planti ng 
� p p a l'Hted entirely from the conductor when young onions. 
ue�il'ed. T h e  celebrated " H orns by-Akroyd H Patent Safety Oil 

Engine is built by the De La V ergne Machine Com pany 
Foot of East 13Sth Street, New Y ork. 

H I N 'l'S TO CO RRESPO;o.1DENTS. 
Names and Address must accompany all letters or 

no attention will be paid thereto. rrhis i s  for 
our information and not for publication. 

References to former articles or ans\vers should give 
date of paper and page or number of question. 

Inquiries not answered i n  reasonable time should be 
repeated ; correspondents will bf'ar i n  mind that 
some answers require not a little research, mnd, 
though we Plldeavor to reply to all either by 
letter or i n  this department, each must take 
his turn. , 

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

Special Written Information on matters of personal 
rather than gellPral interest cannot be expected 
without remuneration. 

Scientific Americ(l,n Supplements reff'rred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied o n  receipt of 
price. 

Minerals sent for examination should be distinctly 
marl�"p(] or lalwJ C'd,  

( 9 445 ) R. G. P. asks : Could two sets 
of storage batteries be put i n t o  a vehicle s o  
t h a t  o n e  set w i l l  be running the veh i c l e  and 
the other w i l l  ue charged lJy the �ame vehkle ; 
and how fast h a s  a dynamo gol to run 10 
m a k e  electrieity ·! A. If a storage battery i s  
doing the work o f  running a vehicle  i t  wil l  not 

h a  ve any power left with which to charge an
other battery strong enough t o  run the samp 
vehic le.  I t  would not be econ o m i e a l  to use 
a storage battery for the p u rpose o f  eha rging 
another storage battery. '1'here i s  always a 
pe rcentage of loss in tran sforming electricity 
from one form t o  another.  A dynamo may be 
b u i l t  to run a t  yarious speeds up to several 
thousand turD S per minute. 

( 9 446 ) LeG. L. W, asks : I am in want 
of information how to make small  spark 01' 
induction coils ,  etc, \Y h e r e  may I find same 'l 
A. You w i l l  find in our S epPLlollC,,'r N o .  1 60,  

w h i e h  w e  s e n d  for t e n  cen t s ,  f u l l  instructions 
with all  ueeded i l l u strations and dra wings for 
making a n  induction c o i l  which m ay give a 
spark from 1 inch to 1 % inches in length. 
S lJPPLI<J Ml'])I'l' ::\0.  1 ]  :; 4 ,  price t e n  cents, treats 
in a similar ,yay a coil  giving a spark 6 inches 
l ong. In �orl'ie' s " I n duction C o i l s , "  p r i c e  $ 1 ,  
y o u  w i l l  fl n d  deta i l s  of c o i l s  giving sparks 
from % inch t o  I :!  inches i n  length. Among 
these you can surely find what you want.  \Ve 
sha l l  be p h  .,H1 to receive your order for the 
bookt...; you · ;f Rll . 
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For which Letters Patent of the 

United States were Issued 
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7ti7, G24 
7t-i7 , 700 
7(-i7, ;-);n 

F lt I C"l"I Ol\' - C L 1 : T C I I . ---C .  S}J nlOUH, Deli 
anep, O h i o .  The uh.i e c t  of the inyen t i on i s  t o  
1 1 I'ovidp a n e w  a nd i m p l'o\'ed dui�h a J' ranged 
to hold a Ill onl ble part nndpl' ordinary condi
iiOlU; i n  l losition, t o  allow a l imited y if' l uing 
lllOVt' IlH' n t  of t l w  s a i d  p a r t  when under a n  
o l' d i n H l'Y :-:: t l' a i u ,  and to permit the parts to 
lllOVP a u y  dt' :-:: il'ed disi anee ,vhen under an ex
l.'l\sHivp H t l'a in ,  It  i s  a d i v i sion of the applica
tion for Lettprs l l a t-pnt of the lTnited States 
[or a band-saw, fOl'merly fi l e d  by MI'. Sey
lll u u r .  

P r i lne M o vers a n d  rrh e i r  A c cessorie,s 

W I N U I\I I LL.--.T .  .T . l\I('LIC A N .  )l o m.; e  .Taw, 
( Ia na d a .  I n  t hi s  p a t en t  ill e inven tion h a s  for 
UN o bj e (' t  t o  rPlldp l' tlIp conHtruetion of win d
m i l I H  more s i m p l e ,  <lUi' H Uh""' , econo rn i e .  a n d  
I'fl'pc Live than o l'di n a r i l y  and to p r o v ide a 
1l1 PHll S  wherpu.v wlwn the windm i l l  is not in 

m'e HlP wind-wheel w i l l  IJP housed nnd p erfectly 
l l l 'otected and w l1Pl'(,�1Jy m ore 01' less ,vind may 
be directed to the whee! as occasion may 
n�quire.  1\lean s a r e  p l'ovided, acting always 
10 keep the blades perfectly facing the wind, 
which blades are a fixture i n  the c onstruction 
of the wind-wlwel.  

1,'USIBLE-PLUG VALYE.-.T. L.  DOWNS, 

N O l'th Bergen, N .  J. MI'.  Downs' p u rp ose is 

Patenl cd invention s of brass, bronze. comp '1sition or 
aluminum construction placed o n  m arket. Write to 
A merican Brass Foundry Co. , Hyde Park, :'\-Iass. 

BedstC'ud , .J. .1. Rol � i llson . . . . . . . .  . 
Bedstead eOllst.ruetioll,  llwtalli( · ,  D.  C .  B a r-

ton . . . . . . . . . . . . . . . . . • . . . . . . .  , 
Red sC'l'('{)Jl, A, 1... Gill is  . . . . .  , . . . . . , . . . . .  . 

I n (] u i r'Y N o .  a 9 0�.-�-'or makers of latbef'l between Bplt fastpup r, .T.  C. C orm . . . . . , . . . . " .  

j e w elers' and foot lathes. Belt Rhiftiug devj(>p, ,r. \Vpielwl't . ,  . . . . .  . 
Hplt, \\':l iRt ,  'V. ITal' t llllg . . .  , . , . . . . . . . . . 
Billiard ('loth, eOUlllouud, )I . BPllSillg"PI' . . " .  
Billiard or like eIW:-;, Illollnting tips u pe)] ) ,  

7()7 , HSO 
7H7, HS2 
767, 47:; 
7()7, (j1 {j 
7 (jH, B41 
7(J7 , !)22 \Ve manufacture anything i n  metal. Patented arti

cles. m etal stamping, dies. screw mach. work, etc., 
�l etal Novelty 'Yorks, 43 Canal Street, Chicago. L, 1'.  C .  Iloll"!ll " . . . .  " . " . . . .  " .  7 (;7 , 887 

Hinder. 'low·,p lE':l f,  11. '1'1'11 1 s(:1Iert . . . . . . . .  , 7 H7 , H70 
I tI (] u i l'Y N o .  ;,) 9 0 9 . - li'or makers of h i!!ll -speed 

stearn engine castings to generate 12 to Hi t:a u d l e  power. 
nlade hol<1pr,  0, K mllpft' . . , . ,  . . .  , . . . . . . . .  7 U7 , ()!)[) 
Bh'aehillg aud dy('illg' appal'utus,  �\.. Ho11l' . 7G7, 5G:; 

Mauufacturers of patent articles, dies , metal stamp- �i��:t ��)�lI�lll(:�iti�:;�'h i";I·P' '1: ;)]�����'
,
ki���

. ·It.' · C�l�
l
·
-

7G7, 4:�5 
illg, screw machine work, h ardware specialties, m achin. ningham . . . . , . . . . . . . . . . . . . . . . . . . . . . . . 
ery and tools. Q u adriga Manufacturing Com pany, 18 Rloek mold, .1 . C. l\Iil1(' l' , . . . . " . .  , . . . . .  , . .  
South Canal Street. Chicago. Blo('k signal, C ,  n, :\1(,1'S1' . . . . . . . . . . . . . .  . 

707, 7:37 
7(j7 , 4 U �  
767,�fi2 

Bobhin fol' twisting aIHI dryill g y <l 1'1l8, G. 
In o u i l'Y N o .  a 9 1 0.-J:l'or m akers of laundry rna· Poure . . .  , . . , . .  , . ,  . .  , . . . . . . . .  , . .  , . . . . .  7G7, 4:�8 clnnery.  Hoiler pud platp, G ,  Y .  BOll u s  . . . .  , . . . . . . . 76H , 01 1 

hld�?J�i���1'�:;s,5e!l�. 1 .-For makers of gage rods, ��:ner:l����t.�;,�'
a
���', iF· (J�'ih(�;,�

g
� . : : : : : : : : :  : :  ���:�g� 

Bool{ ,  loo':(p l('af, F. O rinllne . . . . .  , . . . . . . . 7 07 , !)40 
. J II (] u i l'.v 1'( 0 .  6 H 1 2 .-For m akers of cal'pnt-cleun- Book, m <JlIifold ing salp�, P. L. COZZPJl8 • • • •  7(i7,B!:! 7  mg machlll ery. Hottle',  \\� . . 1ohnstou . ,  . . . . . . . . . . . , . . . . . . .  7fi7 , H1U 

l n q n i rv "No • .:i O t 3 .-For machines for m aking ol d Bottlp , 11011 J'(>l�IlalJle, E , 1\1. {T �H(�l'�V • . • • • •  7(i7 , 455 

carpet.s l llio rugs. HottlE', l\(11l l'pfil�<l hJp, .\.. ,�.,.. :-:;WHllht:'t·g . . . .  7fl7, fi:10 
BottI(' sioPPpl" , J!.'. D. ConklIn . . . , . .  , . . . . . .  707, ();{2 ] ll q u il'Y 1'\ 0 .  5 9 1 4 .-For machinery for making I Bottle st

,

o
.
pper, E . •  1. D('egan . ,  . . . . . . . . . . . . 767 , 92n 

apple jelly,  etc. Bottle stollIH'I", G .  Koch . ,  . . . . . . . . . . . . . . . . 7 67 , n47 

I n q. ll i ry N o .  5 9 V i . - ifor m akers of power lace ���' f;�tt'�;e/i'Oi:'�f' 1\i.' ·H·oi��(:� · : : : : : " : " " : : : " "  +:;+:��� macbules. Rox fastelling, \Y, H. Davis . . . , . . . . .  , . . .  707, 547 

I n q u iry N o .  691 6.-For makers of m fl ch ine for Braiding machillt:',  .T.  ]) , Bishop . . . . . , . . . .  7Ci7 , :W6 
makmg copra, or for tak i n g  meat from the cocoanut. Brazing' fUl'IH l et',  h,nll'oearboIl , U. 1,-'. ""'alTIer 767, 509 

In�Jlliry N�. 5 9 1 ' . - For m anufacturers of wood- ��:���s,I{��:al;l;lg��I�(:('1. · i .. �· ·Bi��l�� · : : :  : : : :  : :  +�+: ��� carVlllg machlnery. Briquei machillt:', .1 . J .  Crawford . . . . . . . . . . 767 , 544 
I n Q u i ry N o .  ;S 9 J S.-For makers of flywheels for Bromid. E'nlul'gmellt making dpviee, r:e. J. 

engines of 20 to 50 h. p. Lande . . . . . . . . . . , . , . . . . . . . . . . . . . . . . . . .  767,571 

to provide a means whel'eby in the event the co���:i:lo���n��:!!:-;l��r makers of pins, hair pins, 

watel' in " boiler should become so low that I I n q u i ry No. i)9�" .-For m akers of fUrnaces for the lIea t from the fire-box melts the fusible , smelting lead, t in and Babbitt dross. 

Brush, ail', O. C .  Wold . . , . . . . . . . . . . . . . . .  , 767 , 510 
Brush aud dpntrifiee receptaele, combined 

tooth, Ziegler & SlaiN' . .  , . . .  , . . . . . . . .  767, 469 
Buggy boot, .J. W ,  Covprt . . . . . . . . . . . . . . . . 767,735 
Buggy seat braee, T,  D. ()lendluing . . . . . .  767,390 

AUGUST 27, 1904. 

Building blot:k, .1.  A ,  Noble . • . . . . . . . . . . . •  
BUl'glar alarm, J. 'Vheeler . . . . . . " . . . . • . . .  
Burnishing machine, E .  McDonald . . . . . . . .  . 
Button, �'. R. White ' . . . . . . . . . . . . . . , . . .  , . 
Button, eutt, D. Nideroest • . . . . . . . . . . • . . .  
Butto1l, tufting, n. Higgin . . . . . . . . . , . . . • .  
Buttonhole cutting and stitching rnachiuC', 

767,4114 
767, 786 
767, 65:3 . 
767, 461 
767, 826 
767 ,885 

E. B. Allen . . . . . . . . . " "  . . . . . . . . . .  " .  767 . 539 
Buttonhole cutting and stitching machine 

work clamp, E .  B. Allen . . . . . . . . . • • . .  767, 540 
Cabinet, kitchen, C. E.  Sullivan . . . . . . . . . .  767, m)H 
eabinet, kitchen, F .  }liller . . . . . . . . . . . . . . . 767,!=IOS 
Cable carrier knocker, P.  A .  Myers . . . . . . .  767 , 488 
Cable traction system , G. ",V. Handel's . . . .  767, 837 
Calculating machine, 'V . .b'. Yaxley . . . • • . . .  767, 468 Can opener, 'V. R. Holder . . . . . . . . . . . . . • . .  7G7, 75f) 
C andle extinguisher, C .  B.  I sakson , . . . . . . . 767 , 892 
Candy feeding machine, H. S, Gordon . • . . .  767,naG 
Cane, torpedo, P. R. U.oberts . . . . . . . . . . . • .  767, 440 
Canopy, M. J.  Dwyer . . . . . . . . . . . . . . . . . . . . •  767, 5 J :� 
Car coupling, G. H. Schaffer . . . . . . • . . . . •  767, 770 
Cal' door, fr('ight, E.  T. Hunson . . . . • . . . .  767 , 404 
Car, dump, S.  Otis . . . . . . . . . . . . . . . . . . . . . . 7G7, ()57 
Car feHdel', \\T, E. Z achry . ,  . . . . . . . . . . . . . .  767 , 538 
C a r  heating systE'm attachment. 11}.  H. Gold 768 , 020 
Car lubricating sine bearing, U, Galloway . 767, 745 
Car, railway, F .  S.  Iugoldsby • . . . . . . . . . . .  767, 69a Cal', sh�eping, P. Synnestvedt . . . . . . . . . . . .  767, 507 
C a r  unloading dpvice, ",.T. F. 'I'ravE's . . . . . . 768,006 
C a r  vestibule ("urtains, catch device for, 

.T .  G .  Ral'l'Y . . . . . . . . . , . .  , . .  , . . . .  , . . . . .  767, 623 
Cal' vestibnle, etl' . ,  diaphragm, Donaldson & 

Sch royt'r . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  , 767, 802 
Carbo1lator eontroller. automatic, I!J. E. 

::Uurphy . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . 767 , 41 !) 
CarblU'E'ter, F. C. ::\if'f'rpgc . . . . . . . . . . . . . , . .  767, 485 
Cal'bnreiel' ,  G .  1\[. Rit chie . . . . . . . . . . . . . . . . 767 , 7 1 6  
Carding' m ! H:hillC stop meC'hanism, J.  'V. 

Scott . . , . .  , . ,  . . . . . . . . . . . . .  , . . . . . . .  , . .  7H7, U65 
C a rpet renovator, M.  H. Collom . . . . . . . . . . .  7117, 630 
Carrier bar, udjustaule, A. ro, Brown . . . . . . 767 , 861 
Carrier knocker, trav{�ling, D. 1\1. .Mothel'-

,,"'ell . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  767, 652 
Carton, etc. , sptting up maehine, 'V. S. 

�eales . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  767, 44[1 
Cartons, ('te. , macbine for setting up and 

filling, 'V. IT. Doble . . . . . . . . . . . . . .  , . .  7fi7 , :mr, 
Cartridge, C .  Kurth • . . . . . . . . . . . . . . . . . . . . .  767, 570 
Case o r  saiehel, E .  A. Lamphier . . . . . . . . . .  767, 8Hk 
C elluloid, 1. Kitspe . . .  ' . , . . . . , . . , . , . . , . . . .  76i , 646 
Cellulose, dissolving nitrated, 1. K itsep, 

767, 94:" 767, iJ44 
CellulosE', prodUction of amorphous, 1. 

l{itsee . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  , . 
Checldng. apparaius, sales, R. B. Stanley . . .  
Chuck, JathE', C .  W. Barnaby . . . • . . . • . . . . .  
Chute, coal, F . •  r. U ndenvood . • . . . . . . . . .  , .  
Cigar wruppe:!:' entt.er and roBing table, com-

lined, .J. It.  "\\Tilliams . . . . . . . . .  , . . . . . . . 
Cigarptte making dC?viee, A. E. Buckingham 
Clocl{ ,  musical alarm, A.  Stange • . . . . . . . .  
Cloth cutter, G.  P.  Eastman . . . . . . . . . . . . .  . 
Clothes pin, II. S. Broughton . . . . . . . . . . . .  . 
Clothes pin blank forming machine, A .  

Sluith . . . . . . . . . . . .  . . . . . . . . . , . . , . . . .  . 
(llothE's pin slotting machine, A. Smith . . . . 
Cluteh, f1'iction, W. A. Smith . . . . . . . . . . .  . 
Coek, ball, G. E. S.tillmall . . . . . . . .  , . . . . . .  . 
Coffe£' d rier, E. Penagos . . . . . • . . . . . . . . . . . .  
Coffee pot, It. L. Vansant . . . . . . . . .  , . , . . . 
Cofff'C' pot pC'rcolating and eil'culai:ing at-

767. �2� 
767, 711 1 
7 Gi , 67S 
767, 853 

767. 620 
707. 626 
767, 60r. 
767, 552 
767, 792 

767,441> 
767.447 
767, H44 
7l17. 841> 
767, 5fl4 
767 , 778 

tachmf'nt, C. B. Pike . .  , . . . . . . . . . . . . . .  7G7, 5U5 
Coloring Ill attel' and producing same, G .  

.T. Kaufmann . . . . . . . . .  , . . . . . . . . . . . , . . 7H7, gU4 
Comlmstion regulating means, J. �l. 'V. 

K itcben , . . .  " . . . . . . .  , . . .  . . . . . . . . . .  , . .  7(-)7,o6U 
Concrete eonstruction binder, H. L. Lp\vrnuu 7()7, 5k2 
Condenser, C .  Cail1e . . . . . . . . . . . . . . . . . . . . . .  7(-)7 , :MH 
CondE'nser apparatus, D. 1\L Livingston . . .  7ti7, HOf) 
Connecting rod , C .. 1\1. Spalding . . . . . . . . . . 767, 772 
Conveyer, portable, V,,.T. L. MeCabe . . . . . . . .  7G7 , 82 4  
Cooker, U .  Abderhalden . . . . . . . . . . . . . . • . . . . .  707, 022 
Copy holdpl", A .  R.  Dearborn . . . . . . . . . . . . . 767, R7:� 
Core E:'1E'ment, R. G . . Tames . . . . . . . . . . . . . . .  7G7, 409 
Core elempnts, p rodUCing, R .  G. James . . . . .  7H7 , 4 1 0  
COl'n Innkcl', R. N .  Thomas . , . . . . . . . . . . . . .  767, 9 1 g  
COI'll shock compressors, cord carrying 

mechanism for, J.  W .  'Vebster " . . . . .  767, 457 
COJ'uet triple tongue attachmpnt, J.  G· . 

Sehl{'nter . . . . . . • . . . . . . . . • . . . .  , . . , . , . .  . 
COl'Spt, .l\L IJ, Large . . . . . . . . . . . . . . . . .  , . . .  . 
COI"Spt, appal'E'l, D. Kops • . . . . . . .  , . . . . . . .  . 
Corset attachment, M. H. Gerstle . .  ' , . . . . 
Cotton open erR,  etc. ,  evener rneehanism 

7H7,-l-tH 
767, 072 
7H7 , 4 1 5 
767,881 

for, W .  J. Hall . . . . . . . . . . . . .  , . . . . . . .  767, 75() 
Cotton piehl', pneumatic, J,  W .  B. T1Ir k  . .  7 m , 61 l 
Cranes, automatic brake and safety dt'viee 

for hand, F}.  R,  Inman . . . . . . . . . . . . .  , '  767, 8 1 7  
Cultivator, G .  �l. 'Yright , . . . . . . . . . . .  , . .  , 767 , ·Hi7 
Cultivator corn planting attachment, A. D. 

I-Ia l'l'ington . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
em'rent rec'titier, periodic, A .  D. Lunt . . . .  . 
Curtain fixture, ",Y. S. Miller . .  , . . . . . . . . .  . 
Cuspidor collector and carrier, J. P. John-

7n7, 40[) 
767,759 
767,nOU 

son, reissue . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2, 2f.g 
Cuspidor lifter, J.  M . Whitney . ,  . . , . . . . . . .  767 , 6 1 �  
Cyclf's or other mechanism, driving g e a r  for, 

.T. Dickason • . . . . . • • . . . . . . . . . . . . . . . . . .  7U7 , ROO 
Cylhlder reducer, J. N. Paulson . . 767, 52G, 7()7 , 527 
Dpntal appliance, J. D. Ford . . . . . . . . . . . . • .  707, 74:; 
Dental ehgine attachment, I .  Lyman . . • . . .  767, 705 
Dental matrix, Z. H. Tibbetts . . . . . . . . . . . . . 767, 852 
Dpntal trough , P. E(]gelow . . , . . . . . . . . . . . .  767, 5!):{ 
Derrick, drill, Emerson & Kel'stetter . . . • . .  767, 6:{,s 
Die cutting machine, B .  J.  Abbott , . . . . . . . , 767, 5 1 .1  
Dish or linen washing machine, 1\1.. E. Kel-

lum . . . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  767, 56g 
Diving suit, Petrie & Martin . . . . . . . . . . . . . .  767, (51) 
Door fastener, H. Kappelc . . . . . . . • . . . .  , . .  707 , fl6G 
Door fly excluding attachment, screen, 

.T.  M. Robl'rtt:on . . . . . . . , . .  , . . . . .  , . . . .  767 , H l  
nOOI" opener, \V. H. Edwards . . . . . . . . . . • . .  767,5fi5 
Door sill, P.  G .  'Vebher . .  , . . . . . . . . .  , . . . . .  7 67 , 61 f)  
Door supporting means, slid.ing, H .  C .  Smith 767, fiH7 
Donr trael{, sliding, Il. C .  Rmith . . . . . . . .  767, 66H 
Door, \vindo,Y, pte. , apE'l't.ur(' dosing devi('p, 

n ,  �\.. Chaddock . . . . , . . . . . . . . . . .  , . . . .  7tH. 70(; 
Dough hruke, C, .1. Pl'anl{ard . . . . . . . . . . .  , '  7H7, 7 1 2 
Draft rig-gillg, A. C, l\lath('t' . . . . . . . . . . . . .  7H7 . 52 : ;  
V I'aft J'ig:gitlg,  .1 ,  \\'i11i:-;o11 . ,  . .  , . .  , . ,  . . , . . 7H7;72..f 
l ) r,nvl1 lg: hOH I'd , J .  Shpl1hammer pt al . . ,  . . .  767, 71 7 
D l'awing l'ollpt':;:. appara t u s  fol' a pply i n g:  Hll (J  

(l(lj llsting thp JH'PSS1H'e of top, .J. Bar� 
hour . . . . . . . .  , . . . . . . . . , . , . . . . . . . . . . . . . 

Dl',\' iHg appal'atus, F .  l1J . Al1Ptl . , . . . . . . • . . . .  
I )I ' ill hit.  .\ln1'mlpl' & Dp "ritt , . . . . . .  , . . .  . 
l>rivillg lUPl'hullism, frietional,  E'. A. HpPI'!',Y 
Nlpctrie Hpparatus startillg dE'vice, vapor,  P. 

7ti7,7RR 
767,7�7 
7G7. 70n 
7H7, HO..J. 

C. Hpwitt . . . .  , . . . . . . . . . . . .  , . . . . .  7H7, 40t; 
EI('('tri e ('Oll(init ,  l'H't'tiOlWl, C .  li�. 'Yilson . . 707, 4H:� 
Elef'tl'iC' ('ollJledion l'fHwttp,  M .  Nordpll , . . . . 767 , H:2H 
l�lp(" trie  (",lIl'l'ent. rpgnlaiol' ,  F. E'. PbilliVH , .  7H7. X:{:; 
R'lpetrie Ioc'k, .Tacohson & Rlasser . . . . . , . .  , 767, 757 
Eleetric m a('hitw,  commututiug dynamo, IJ. 

H. .  \Yhit11ey . .  , . ,  . .  , . . . .  , . . . . . . . . . . . .  7H7, 7,s7 
Eh,("'tric l'eco\'dt:'r ,  F.  R, (h;bol"lI . . . . . . . , . .  , 707, f)2;) 
ElE'etric R\vi tch , HopE'w('ll & Morse , . . . . . .  7(j7 , .sH!)  
l£ket ric'al di Hi l'ilmtinll Rystpm . . J. Hallbel'g . 7fi7 . 477 
Fllectl'ical-fixtul'P base, L. StE'inbel'gpr . . . . . .  707, .s41; 
EI,' drieal regulatol', Hutomatif',  E.  Lpvisoll . 767 , 70:; 
Eleetrical1y OPPl'H tpd uppara tns, Spdgwiek & 

Ahbott . . . . . . . . . .  , . . . . . . .  , . . . .  , . .  , 7G7, S!)!) 
Electricity nwt -'"r prppaymellt mpehuni slll , 

B. !\orth . . , . . . . . . . . . . . . . . . . .  , . . . . . . .  7H7,-t! l.i 
Ij]lf'etl'olytie apparatus, "\-Y • • T . .  Hehwf'it.zPl' . . . 7U7, !)(i--! 
EleetroIllaglH'tic waves, apparatus for iJl

el'(>a�illg the eft:petive radiation of, J. 
S. Stont-' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7(i7, !l7J 

Bh,C'tromal:nwtk wavE's, incr('a�iug the effpe-
tive radiation of, J. S. Stone . . . , . . . . .  7G7 , H7 : :  

r�npV(l tOl' appuratn�,  .r. H. Honor . . , . .  , . . . . 7()7 , gXH 
IiJIevutor g'Htp, j1\ A. Swenson . . . . . , . . . " .  7(J7, 80() 
E'levator safety <lppliuncp and SIWpd eon troll-

ltlg appal'ahI s ,  '1' .  ERkilsson . . . , . ,  . . . .  7()7, !J:�0 
EnginE' cran]{ oiHl{ and pin,  stf'am, ,,�. R. 

FIHIll ing . . . . . . . . . . .  , . . . . . . . .  , . . . . . . . . .  707,:-'77 
Eligil1f' cylfwlPl's and pistons, (cooling- means 

for ga�, N. l'J ,  l<jggp . . . . . . , 7U7,i)G(j 
Engines, fuel supply mE'aus for explosive, 

�t\., A, Lo\\' . . .  , . . . . . . . " . ,  . . . . . . . . . . . . 
Engraving machinE', H. E.  Gray . . . . . . . . .  . 
Ellvelop, H. Smith . . . . . . . . . . .  , . . . , . , ' . .  . 
Exeavating apparatns, C .  \V .  Rood . . . . _ .  
Exeavatol', G .  H .  'Villiams . . . • . . . . . . . . . . . 
lJJyeglass frame, I. Ji-'ox . . . . . • • • • • • . . • . . . .  
Eyeglasses, J.  W. J. Wells . . . . . . . . . . . . .  , 
Fan, blast, D. �'. Lepley . . . . . . . . . . . . . . .  . .  

767, 48:; 
7 67 . 938 
767 . 4 ifl 
767, 765 
767,536 
767, 809 
767, 617 167,58Q 
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Fastening device, C . Haedlger • • • • • • • • • • • • •  767,812 
Faucet, G. E. Stillman • • . • • . . • . • • • • • . . • •  767,849 
Feed trough , J. Hodgens • • . . • • • • • • . . • • . •  767,643 
�'eedlng apparatus, material, W. E. Nicker-

son • • . • • • • • • • . •  • • • • . . • • • • • • • • • • • • • • • •  767,591 
��ence, movable wire, J. K .  Harris • • • • • • • •  767 , 813 
�'ence post, C.  A. Chamherlln • • • • • • • • • • • •  76S, 012 
!i'ence stretcher, wire, W. J. Masters • •  o . o  767,585 
!i'ence, wire, L. !i'retz . • . • • • • • • • • • • • • • • • • •  767,,559 
Film, roll. H. Fritzsche . . . . . . . . . . . . . . . . . . 767,880 
�'ilter. T. W. Goreau . . . . . . . . . . . . . . . . . . . . .  767, 560 
�'!lter. A. Forhes . . . . . . . . . . . . . . . . . . . . . . . .  767.808 
Filter, H. Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . 76S.014 
�"'ire alarm electric circuit closer, Bemil-

ler & Weisensale . . . . . . . . . . . . . . . . . . . . .  767.625 
Fire engine beater, steam, J. G. Matthei s .  767,586 
Fire extinguisher, detonating alarm, :M. A. 

Libbey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  767.902 

U Sf " Foot ana 
ar Power 

Screw Cutting 

Lathes 
Send for Catalogue B .  

SENECA FALLS MFO. CO. 
ull" Water Street. 

Sen_ Palls, N.Y., U. s. A. 

Fire screen, emergency, W. M. Conran • • •  767,870 
Jj"'irearm ejector mechanism, M. Wirsing . . .  767,621 
Firearm single trigger mechanism. G. 

E. 
767. 537 Foot and Powe r and Tnrret I,atheil" Plan-

Fire;�����el�oO'd: :r:' r;: F�;;eii ' : : : : : : : : : : :  767.514 SH EPARD LATHE co�
r
"iJ��'!fJ'l��c?��lnna���"&: Flanging inplement, J. P. Sneddon . . . . . . .  767, 60� 

,lI'lue, pipe, etc., scaper and cleaner, G .  
K .  Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . .  767.785 

Fluid indicator. J.  F. Metten . . . . . . . . . . . . 767,486 
.lfluids, etc. , apparatus for automatic deliv-

ery of. E. W. Lindgren . . . . . . . . . . . . . .  767, 903 
Fly screen, H. W. Pelghtal . • . . . • . . . . • . . •  767. 832 
Fob. charm. or locket, H. F. W. & H. 

F. Schleckser . . . . . . . . . . . . . . . . . . . . . . . .  767 ,963 
Friction spring. P.  Hlen . . . . . . • • . . .  ; . . . . . .  767.479 
�'rult package. knockdown. E. L. Walker . . .  767. 613 
Fruit picker. S. H. Kuhn . . . . . . . . . . . . . . . . 767.702 
l�urnace, L. Dietz • • • • • • • • • • • • • • • • • . • • • • • •  767,636 
Furnace. W .  E. Walsh . . . . . . . . . . . . . . . . . . . 767,783 
If'urnace door opener, automatic , W. Gow in 767, 561 
Furnace for steam generators, etc . ,  W. H. 

Longsdorf . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Fuse, percussion, D. J. Cartwright . • . . • . .  
Fuse post, self soldering. C .  R. Pltrat . . • • •  
Garment fastener. H.  S. Pullman • • • . . . . •  
Gas apparatus, acetylene, A .  W. Cram . .  . 
Gas bnrner. F. W. Rath . . . . . . . . . . . . . . . .  . 
Gas engine, A. S. Dickison • • . . . . • . . . . . . . . 
Gas holder, T. F. Fitz Simmons . . . . . . . . . . . 

767.704 
767. 543 
767.437 
767.957 
76V,736 
767.958 
767,549 
767.475 

Gas jet igniting and cnttlng off device. 
F .  Rossbach- Rousset • . . . . . . . . .  767 , 663. 767. 664 

Gas machine. J. T. Wood . . . . . . . . . . . . . . . .  767. 857 
Gas producers, furnace, etc. , feeding device 

for. S.  �'orter . . . . . . . . . . . . . . . . . . . . . . .  767.399 
Gas reheating furnace, regenerative, F. Sie-

mens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  767.840 
Gas valve. comhination duplex, G. Wilson . 767,,,,,� 
Gases non explosive, rendering storage 

battery. T. A. Edison . . . . . . . . . . . . . . . .  767.554 
G asket, O. Reinvaldt . . . . . . . . . . . . . . . . . . . .  767,763 
G ate. See Elevator gate. 
Gear, variable speed and reversing, J. C. 

Busche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  767, 866 
Gear wheel, M. McIntyre . . . . • • • • • • • . • . . . .  767 , 825 
Gearing, worm, J .  W .  Moakler . . . . . . . . . . .  767,588 
Gin saw cleaner, cotton. J. Y. Clark . . . . .  767 ,868 
Glass blottle, etc . ,  making machine, J.  l!'ors-

ter . .  • . . . .  . .  . .  . .  . .  • . .  • . . . . . .  . .  . .  . . . .  767.515 
Glass bottle manufacturing machine. C. 

Lsistner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  767 .578 
Glass furnace. J.  E. Berry . . . . . . . . . . . . . . .  767,373 
G L.lFS pressing and blowing macnin�, W. B. 

Fenn . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 767.807 
Glass, silvei'ing or resilvering, H. P.  Strahan 767,608 
Glass working machine. I. W. Colburn . . . .  767, 391 
Glassware, mach inery for the manufacture 

of, R. G ood. Jr. . . . • • • • • . • • . • • . • . • • . •  767.811 
Glassware manufactu ring machinery, R .  

Good. Jr. . . . . . . . . . . . . . . . .  : • • • • • • • . • . .  767,935 
Gold leaf condenser. J .  B .  Ford . . . . . . . . . .  767 , 744 
Grain bin signal, Raygor & Slife . . . . . . . . .  767.713 
Grain binder automatic trip, E. A. Johnston 767,412 
Grain, etc.,  contrivance for regulating the 

distribution or feed of, R. H .  McClel-
land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 767 , 762 

TAKE T\\:II�IEto�bt'tIIlc.-AD Jl'OR 
Lowest Rates and many unusual privileges. Special 

$15.00 rate on certain dates. Full informallion on appli-
;{��i� �f.��u�r�

t
�. °l.,�r EA.W.���:io�:�t.�:l�: 385 Broadway, New York. 

T H IS .  ____ _ 

GRINDER 
Pig�� ��qJ'I�::'J'�o 

n�;;l;1t w�g 
water . Alwayo ready for use. Sim
plest in construction , most efficient in operation . Price wiU interest 7/O'U. 

W. F. &, JNO. BARNES (JO., 
Established 1872. 

1999 Ruby St.. Rock1ord, Ill. 

N o lh l ng but  Kerosene 0 1 1  to run it 
Simple, Sate and Efficient. Needs little 
attention. Is less likely to get out of 
g�g:�, e���n�s 

�::�f:�t��e:i�'E����:'i! cal and Easily Operated. 
International Power Vehicle Co. 

Stamford, Conn. 

Patents, Trade Marks, 
CO PY R I G H TS,. etc., 

MUNN a CO Solicitors Address ... -, of Patents 
Office of the SCIENTIFIC AMERICAN 

861 Broadway. New York. Branch Office. 626 F St., W 8shlnJftoD, D. C. Hand�book Sent Free on Application. 

(arriage Motors 
Fo r B i cyc l e . Co ntact 

or J u m p  S p ark 
One Piece Casting. Light Weight. Large Bearing Surfaces. Write us to-day 

SOM ETH I N G  N EW ! 
Onr Hand IGNITER needs no 

batteries to .tart your gasoline 
engine. A few turns of the band Ie 
produces a large spark. Purcbase 
one of these igniters and save trou" 
ble and expense with batteries. 
We carry a full line of Magnetos, 
Dynamos, etc. WrIte for catalog. 

T H E  CAR L I S L E  & F I N C H  CO.  
233  E. C l ifton Ave • •  C i nc i nnat i , O. 

TOOLS AS A TOPIC 
must be interesting t o  every bandI
craftsman. There is a mine of infor .. 
mation in 
Montg o m e ry & Co. 's  Too l  Catal og u e  
which enumerates thousands of tools. 
Capital handbook of reference. Pro
fusely illustrated. Sent by mail for 
25 cen�J�i.'�"C��it"iinl;lug��; 
105 Fulton St., N ew York City. 

. The Frankl in Model Shop. � Experimental work for inventors: any-" !� thilljl in metal from a single piece to a i f complete working model. Ap paratus for � colleges. Exbibition models. Introduc-
tio" samp les of patented articles. Spe
cial tools for making metal novelties. 
Inventions perfected. Drawings and de
signs worked out, from inventors' ideas' 
Send for circular 9. 

�����';!N PARSEJ,L & WEED, ... ___ ..;p� 129-131 West 31st Street. New York. 

M ATC H M A C H I N E RY. 
BIG M O N E Y  IN MATuRES. 

We manufacture everything pertaininj! to the busi
ness. The Very Latest Process. W,e will furnish 
a manager 0,," :e{\'i� \wMfFi'tle�hLil8�,ess. 

, 1118 ASbland Block, Chicago, 111., U. S. A. 

�gu USE GR INDSTONES P 
[f so we can suppiy yon. All sIZe. 
In o n n f e d  and u n tn o u n t e d ,  always 
kept in stock. R9member, we 1l1ake 8 
8pecialtyof selecting stones for all spe .. 
cial purposes. a.:F" Ask for catalof/11;e. 

767.823 
767.428 
767, 593 

Luggage carrier. C. Lederman • • . • • • • • • • •  
Mall bag holder. N .  Olson . • . • • . . . • . . . . . •  
Massaging implement, A.  U .  Patchen . . . . .  
Match receptacle, burned and unburned, 

H .  S.  Alexander . . . . . . . . . . . . . . . . . . . . .  767. 675 
Measuring instrument damping device , V. 

Arcioni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  767, 372 
Measuring instrument,. optical, J.  G. Stewart 767, 847 
Measuring vessel. O .  G. Kelly . . . . . . • • . • • •  767, 697 
Mechanical movement, J. T. Hogan • • . • • .  767 , 481 
Mechanical movement, J. W. Martin • • • • • •  767, 760 
Metal. expanded. N .  E .  Clark . . . . . . . . . . . . 767,798 
Metal strips, machine for p rodUCing c rimped 

or corrugated, W. P .  Grafton • • . • • • • . .  767,883 
Mold. J. M. Ozee . . . . . . . . . . . . . . . . . . . . . . . . 767, 829 
MortiSing machine, H. S .  Spencer . . . . . . . .  767 , 504 
Motor control, J. D. Ihlder . . . . . .  767,69 1 .  767. 692 
Motor control. alternating .current, M. Milch 767.761 
Movements from a distance, means for con-

t rOlling. M. R. Hanna . . . . . . . . . . . . . . . . .  767,7�1 
MufHer, N. T. Harrington . . . . . . . . . . . . . . . .  768 , O l a  
MUsic roll f o r  pianolas, e t c  . •  W. S. Pain • •  767,830 
Music roll inclosing case, automatic, M. S .  

Wrigt.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  767 , 673 
Music sheet spool, perforated, F. Taft • • • .  767.722 
Musical instrument pneumatic action, M. 

S.  Wright . . . . . . . . . . . . . . . . . . . . . . . . . . .  767. 672 
Musical instrument, stringed, A. Olson . • • .  767, 656 
Musical instruments, expression mechanism 

for pneumatically actuated, E. S. Yotey 767.781 
Nail.  E. P. Hurd . .. . . . . . . . . . . . . . . .  767,020. 767,521 
Necktie fastener. W. C. Doyle . . . . . . . . . . . .  767.474 
Nut lock. J.  E. Hart. . .  . . . . . . . . . . . . . . . . . .  767 , 6�2 
Nut lock, �'. Reed . . . . . . . . . . . . . . . . . . . . . . . .  767.661 
Nut lock, W. Jarrell . . . . . . . . . . . . . . . . . . . .  767. 694 
Oil burner and furnace, combined fuel, A. 

J. Smithson . . . . . . . . . . . . . . . . . . . . . . . . . . 767, 601 
Oil. drying. W. N. Blakeman, Jr . . . . . . . . . . .  767, 6S2 
Oil separators, apparatus for controlling the 

discharge of drips from. M. P. Osbourn 767.709 
Ore concentrator, C .  A .  Ch ristenseI,l • • . . • . .  767 , 926 
:package carrier, Harris & Schobert . . . . . .  767, 884 
Packages, mechanism for filling and settling 

goods In, W. H. Doble . . . . . . . . . . . . . . . . 767,393 
Packing, piston, M.  M . .  Barnes . . . . . . . . . . .  767 , 728 
Pad. See Hoof pad. 
Paint compound 01' mixture, W. N. Blake-

man. Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  767, 6S3 
Paper clip, A. Weis . . . . . . . . . . . . . . . . . . . . . 767.458 
Paper cutting machine. L. Alliss • • • . . . . . •  767, 670 
Paper drier, W. White . . . . . . . . .. . . . . . . . . . .  767,618 
Paper fastener, Bronson & Watson . . • . • • .  767,51 2 
Paper fastening device, T. Ii" Russell . . • .  767 ,444 
Paper knife and mail opener, combination, J. 

. A.  Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . 767 , 647 
Pasteurizer, W. J.  Ruff . . . . . . •  767.960 to 7f\7.962 
Peeh", vegetable, J .  N .  Buell . . . . . . . . . . .  767,n:3 
Peeling machine, tomato, G. G .  Glenn . • . . •  767,517 
Photog raphic developer, Homolka & Schwan 767,S1 5 
Piano action, Berglund & Dowd . . . . . . . . . .  767,790 
Piano pin and string treating compOSition, 

C H Pierce . . . . . . . . . . . . . . . . . . . . . . . . 767, 4\)9 
Pick •

. 
S. 

'
Montgomery . . . . . . . . . . . . . . . . . . . •  767 , 951 

Pictures, shades, etc . ,  pole for hanging or 
taking down, P.  E.  Page . . . • . . . . . • • . •  767,499 

Pin tongue joint, C. W. !{elley . . . . . . . . . •  767,HU" 
Pipe or cigar holder mouthpiece, C. Elkin, 

767, 804 
767, 7g2 
767,904 
767, 5;)2 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Pipe puller, J. W .  Walker . . . . . . . . . . . . .  . .  
Pipe trap, waste, T. Linke • . . • . . . • . • . . . . .  
Pipe wrench, C .  H .  'I'hurston . • . • • . • . . . . . .  
Planing machine cutter, wood, G. Johnson, 

Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  767, t)().l 
Planing 01' like machines, driving mechanism 

for. R .  W .  & L. H. Bateman . . . . . . . .  767. 789 
Plaster, etc. , composition for wall, A .  W. 

Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 767,434 
Pliers, impressing and perforating, J.  Sohn 767 , 60:� 
Plow beet H .  If'. 'I'hompson . . . . . . . . . . . . .  7 67,911) 
PlOW

' 
turf �utting attachment, Ii'. Renfrew . .  7U7 , 7 1 4 

Plumb and level, C. J.  Dewuine • • • • . • . • . .  767,a9� 
Pocket book, H. Brueger . . . . . . . . . . . . . . . . . 7 67 , 793 
Post or pole, D. Warner . . . . . . . . . . • . . • . . •  767, 533 
Powder pellets, machine for manufacturing 

G rain scourer, J. E.  Mitchell . • . • . . • . • . • • •  767, 910 
Grinding machine , V. P. B;uck • • . • . . . . . • . •  767.3�� 
Huard board, J. I ... GallecIez . . . . . . . . . . . . .  767,9.{.� 
Hun, b reech loading breakdown, H. H. Fox 767,557 

GRAN T.FERRIS co. 
Troy; N. Y. 

The CLEVELAND STONE CO • .  

2d Floor. W i l sh i re.  C leve l and , O .  

compressed e xplosive, L.  D a v i e s  . . . . . . .  767 , 872 
Powder factor indicator, L. T. Robinson • • .  767,7tH 
Power transmission, W. Stanley . . . . . . • . •  767 , 77:� 
Preservation of food, apparatus for the, O. GUll ,  spring air, M .  Jj\ Stanley . . . . . . . . . . .  767,968 

Harne and trace connector, 11� . A. Klappauf _ 
et al. . . . .  • . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  767/1'58 

Harrow, G. W. Hoyle . . . . . . . . . . . . . . . . . . . 767. 890 
Harvester binding protector attachment. J. 

N. Buser . . . . . . . . . . . . . . . . . . . . . . . . . . .  767 , 867 
Ha rvester, broom corn, 11"'. Sutton . . . . . . . . .  767 ,775 
'Harvester grain carrier, Lampe & Hummel . 767,41H 
H arvester headboard, grain, C.  Doering 767,396 
Ha rvesting machine, A .  Castelin . . . . . . . . • .  767,795 
Hat dipping machine, S. H .  Ii�anton . . . . . .  767,806 
Hay carrier. W. A. Law . . . . . . . . . . . . . . . • •  767. 574 
IIpatil lg aparatus, combined, W .  H .  Denslow 7(j7 , �74 
I I eatillg device, automatic low pressure, E. 

H .  Gold . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . 768.019 
l I idf" 01' skin putting out machine, R. W. 

Strout . . . . , . . .  . . . . . . . . . . . . . . . . . . . . .  7 6 7 , 4 5 1  
B inge. A. A. Page . . . . . . . . . . . . . . . . . . . . . . .  767.431 
Hoist brake device, frictional, Fe rguson & 

Maccoun . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707 , 742 
Hoisting and tran sferring. loads, means for, I O. A. Morris . . . . . . . . . . . . . . . . . . . . . . . . .  76S,017 
Hoi stiug and. transferring loads, mechanism I for. C. A. Morris . . . . . . . . . . . . . . . . . . . .  768,010 I Hoisting and trallsferring mechanism, O. 

A. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  768. 01{; .  
Hoof pad. antlcontraction steel bar, J.  W .  I H. Chrisman . . , . . . . . . . . . . . . . . . . . . . . .  767 . 628 
H

.

orse hlanket, L. F. Mattingly . . . . . . . . . .  7�7'417

.
1 

Horseshoe, M. D. Glassbrook . . . . . . . . . . . . .  7(i7,401 
Borseshoe calk, B. Paar . . . . . . . . . . . . . . . . .  7 67 , 71 1 
Horseshoe elastic tread attachment, J. N. 

Hornblower . . . . . . . . . . . . . . . . . . . . . . . . . . .  767,7UG 
Hose coupling. A. J. Smith . . . . • . • • • • • • • •  767. 843 
Hose coupling, W. S. Jewell . . . . . . . . . . . . .  767. 894 
Hose coupling. Silvis & Backer . • . . • . • • . • • .  767.966 
Hot air furnace, F. Warner . • . . . . . . • • . • • .  767 , 61 4  
I ce creeper, C .  F. Jolitz . . . . . . . . . . . . . . . • • •  767,565 
I m plement, pocket, W. H .  Nicholls . . . . . . .  767.42a 
Incandescent mantle support, M. Hersko-

vitz . • . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  767,407 
In kstand, W .  H .  Wetmore . . . . . . . . . . . . . . . 767 ,856 
Insulated conductor and p rocpss, J.  C .  Lee 767,900 
Insulator. �'. M. Locke . . . . . . . . . . . . . . . . . . .  767.948 
Jack. See Lifting jack. 
Jar or hottle closure, P. H .  A.  Leder . . . . •  767.576 
Jewelry com ponent, J.  C .  & J. A .  Doran . . . 767, 6S7 
Jointet· guard, J.  A. Davidsen . . . . . . . . . . . . 767, 545 
.Tournal box, S.  M. Lewis . . . . . . . . . . . . . . . .  767 .581 
Journal box, self oiling, H. r.l\ Spears . . . . .  767, 845 
Lace, shoe, C. B .  Isakson . . . . . . . . . . . . . • . .  767 , 891 
Lacing, D. G. Sunderland . . . . . . . . . . . . . . •  767.720 
Ladde r  and platform , combined , M. 

Cirigliano . . . . . . . . . . . . . . . . . . . . . . . . . . . .  767,388 
Lamp attacbment, electric, H. D ' Oller, Jr . . 767,875 
Lamp cluster and swltcb , R. B.  Benjamin . 767, 6S1 
Lamp, vapor burning, R .  W. Zierlein . . . . • .  767,726 
Latch , H .  F. Kell . . . . . . . . . . . . . . . . . . . . . . .  767, 567 
I,atch , J .  C.  Hardenhergh . . . . . . . . . . . . . . . . 767.752 
Lathe adjustable tool holder, turret, Search 

& Chesbire . . . . . . . . . . . . . . . . . . . . . . . . . . .  767, 598 
I.Jathe, engine, R .  Teegler • . . • • . . • • . . . . • . •  767,609 
Laundry m arker, C. A. Bunker . . . . . . . . . . .  767 . 627 
Lead , manufacturing spongy, J . . H. Merca-

dler . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  767 , 906 
Lift or the like. H. D. Barlow • . . . • . . • . • •  767.541 I I.iftlng jack. G. Wideman • • . . • • . . . . • . • . . .  767,535 
Lifting jack. L. E. Hocke r  • . . . . . . . . . . . . • •  767. 886 
Liquid fuel distributer, J. E .  Raff . . . . . . . . .  767, 597 
Liquid or viscous substances, m achine for I applying. M. M. Nicholls . . . . . . . . . . . .  767 , 422 
Liquid separator, centrifugal, B .  A. O. 

Prollius . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  767.956 
Liquid separator liner, c�ntrifugal, C. H. 

Hackett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 67 , 5 1 9 1 
Loading apparatus, wagon. F. L. Doty . • • • •  767,550 
Loading device, automatic. T. M. Pa rk . • . •  767 , 432 
Locking device, drawer. A. G. Johnson • • . •  767,411 I Locket. W. H. Rice . . . . . . . . . . . . . . . . . . . . .  767.836 
Locomotive hrake. overhead electrically 

driven. A. 
E

. Brown • • . • • . • • . . • . • • . • •  767,865 
Locomotive. electrical. A. E. Brown . . . . . 7 67 , 863 
Locomotive sand hox filling apparatus. C. I A. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . .  767, 679 
Loom filling feeder. weft replenishing. W. 

Oldfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  767.427 
Loom jacquard apparatus. W. W. Hodgson . 767.942

1 Loom let off. Gossett & Hicks • • • • • . • • • • • •  767.937 
Loom shuttle. J. C .  Brooks . . . . • . • • • • • . • •  767,379 
Loom weft replenishing means, J.  A. Gen· 1 

The St. Louis fai r  
will be reviewed in its technical 
aspect in the columns 
Scientific American 
plemen t. 

of the 
Sup# 

Each number of the Scien# 
tific American Supplement 
contains one or more articles on 
the Engineering and Scientific 
Exhibits of the Fair, illustrated 
with photographs especially taken 
for us. 

H you cannot go to the Fair 
you can at least learn all about 
its technical novelties by reading 
the Scientific American 
Supplement. 

Each number costs J OCt by mail. 
Order through your newsdealer 
or from 

MUNN & CO., Publishers 
361 Broadway, New York 

l:.oo�ro�eit· · ';epI�iJ'i�bi�g " '��eh�;;i�m: ' ' F: 767. 934 1 
Q'J)olUlell . . . . .. . . . . . . . . . . . . . . .  767.420. 767.426 'I:==========================================� 

Beale . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  707 . !l21 
Printing machinery, pattern, C .  IJ. Burdick . 7 67, 6X4 
Projectile, G. W. �

�
all  . . . . . . . . • . . . . . . . . . .  7�7 , ��!) 

Pump, duplex, D .  Jj .  Leplpy . . . . . . . . . . . . .  767 " . . .  ) 
Pump engaging or d.isengaging device, auto-

matic air.  C .  Nielsen . . . . . • • • • . • . . • . •  767, 9 1 2  
Pump, oil well, W. Taylor . . . • • . • • . • • . . • .  767,-1-0-1-
Pump, rotury, W .  W .  H.obinson . . • • • • • • • • • •  7

7
6
( 

.• 7
7

'
,
4
t .• 

4
1 � Pumping engin e ,  duplex, E. Vogel • • . . . . .  -

PUll ching machine, 'r. Ii\ Phillip! . • • • • • • • • •  767 , S)) -I
Puzzle, W . . T. Kelly . . . . . . . • • . • •  0 • • • • • • • • •  7G7 , U-tri 
Rail clamp, J.  'ralbert . . . . . . • • . • • • • • • • • . .  7(j7 , �fd 
Rail, gnU I'd , D. J!\ Vaughan • • • • • • • • • • • • • •  767 , 77H 
H.ail joint, .J. '1\ Davis . . . . . . . • . • • • • • . . . . .  7G7 , fl -l t i  
Railway cable clip, suspended cable, H .  

W. Reinbold . . . . . . . . . . . . . . . . . . . . . . . . .  '167.439 
Railway cattle guard, G. W. Gwyn et al. . 707 , .' .... ,., 
Railway conductor, electriC, A. Whittier • • •  767, 5a-t 
Railway cross tie and clamp, E. Inora . 0 . 0 .  767 ,S7H 
Railway or tramway rail, J.  Bigwood . . • . •  7 67, 72H 
Railway switch, Gushwa & Ha rper . • • • • . .  767 , u 1 )o1  
Railway switching apparatnsJ,. 

J. P. Coleman 767.U�fJ 
Railway tie, metallie,  D • .t". Bosworth . . .  768,Ou �  
Rake, M.  F. McLoughlin . . . . . . . . . . . . . . . .  767 , 42( ! 
Ram, hydraulic. E. H. Foster • • . . . . . • . • . .  7 67 , 51 1 .  
Reinforce, J .  I!" Il�rancia • • . . • • . . . . . . . . . • • •  767, 9:12 
Releasing die, turret or screw machine, C. 

M. Smillie . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rheostat, I. B. Smith . . . . . . . . . . . . . . . . . . .  . 

707 , 842 
7U7. 9 1 G  
767,4[){j Rice polishing machill{',  It. W .  Welch • • • •  

Hod. See Connecting rod. 
Roller screpn, M . . I," Hutchinson . • • . • . . . . • •  767 , n44 
Roll ing black plates or  sheets, C. W. Bray 7 67,731 
Rolling mill feed mechanism, C. W. Bray . 707 , 730 
Roof repairing apparatus, shingled, IJ. S. 

Boulter . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  7r,s.OO!l 
Roofing or siding, F. W. Terpening • • • . . •  7 67 , 72a 
Rotury mold, J .  C. Davis . . . • • . . . . . . . . . . .  7()7 , s)2S 
Sud iron support, A .  Stamm . . . • • . • • . • . . . •  767, 50G 
Sash lock, A. J. A shley . . . . . . . . . . . . . . . . . .  7U7 . H7 7  
S a w  holdeI', T. D. Gayle . . . . . . . . . . . . . . . . . 767, !l41 
Sawing apparatus, crosscut, D. E. Crouch . 767 , 6:�4 
Sawing machine, O. WoO Ifairtield • . . . . . . . .  767, :W7 
Sawing machine, bux stuff, G. A. Smith . . .  767 , 9H7 
Scaffolding bracket. J.  M .  Sackman . • . . . . .  7 11 7 , 7118 
Scale frame, C .  B .  Hurst • • . • . . . . . . . . • • . •  767, m·ll) 
Scale, wagon, C. Skidmore . • . . • . . . . . • . . . .  767 ,�H 1 
Screen, W. E. Monroe . . . . . . . . . . . . . . . . . . .  767, 487 
Seaming head, double, Lugibihl & Zehl'bach 767 , 6u i  
Separating device, D. K .  Swartwout . . . . • .  767.721 
Sewing machine, buttonhole, D. H. Hay wood 767, 478 
Sewing machine, buttonhole, J. T. Hogan . . .  767,4�0 
Se w ing machine feed mechanism, J. C.  

�'ogarty . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  767.931 
Sewing machine, ornamental stitch, D. 

Griffiths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 767, 08R 
Sewing machine, shoe, It] . Smith . . . . . . . • . .  767, 66G 
Shade mounting, window, Dittenheimer & 

�J rikson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 767 , 741 
Shade roller bracket,  P. Lanouette . • . . • .  767, S9f) 

I Sharpening d�vice,  d i s k  plow, I. Oven s . . . .  7�7, 7 1 0  
Shaving macblll P ,  R.  W .  Strout . . . . . . . • . . • .  767.452 
Sheave, whcel, or pulley, R. H .  Bowen • . .  767 , 377 
Sheet metal box, J .  A .  Bower . . . . . . . . . . . .  7 (j7 . ;n� 

I 
Shingle die,  N .  E. Palmer . . . . . . . . . . . . . . . .  767 . 91 3 
Shipping box packing framp, Haas & Kochs 767 . 7 4!)  
Shoe shining machine, S.  Browne . . . . . . . .  767 , a82 
Shot making machinery, Pearson & Peters . 767,831 
Shovel protector plate, W. W. Davis . . . . .  767, 73fJ 
Show case, L. J. Everest . . . . . • • . • • . . • . . . .  767,SOG 
Show case, knockdown all glass. W. K. 

Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  767.462 
Show windows, means for illuminating, G. 

K. Maltby . . . . . . . . . . . . . . . . . . . . . . . . . . .  767, 484 
Sign, etc. , post, street, B. Haskell . . . . . . . .  767,40u 
Sign. street, M. Hofheirr. e r  • • • • • . . • . • • • • • •  767. 814 
Signs. card or ticket for actuating the 

mechanism controlling electric light, 
Norden & Crandall . • • . • • • • . • • . • • . • • . .  767,424 

Skein package. R. A. Bonner . . . . . .. . . . . . .  767.791 
Skirt supporter and placket fastener. com-
. bined. E. Clewell . . . . . . . . . . . . . . . . . . . . .  767 , 869 
Sled. coasting. W. E. Kidder . . . . . . . . . . . . 767 , 821 
Slicer. potato. C. Cancllni . . . . . . . . . . . . . . .  767. 386 
Smoke r ' s  accessory, J.  Weissenstein • • • • • • •  768, 007 
Snow scraper, I.  Wunnacott • • • • • • • • • • • • • •  767 ,725 
Soldering apparatus, Wirth & Beech • • • • • •  767.465 

Soldering a rmature leads to commutator bars, 
J.  Beech . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  767,472 

Sole cutting rounding machine tool. D. F. 
Hartford . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  767.754 

Spark a l' l"Pster, locomotive, or other boller, I. C • .  Bowring . . .. . . . . .  · • • • .• , • • •  , • • • • • •  767,860 



M .. rk XLIII 
WHhout special gears or extra devices of any kind, 
regular sto('k model with full touring equipment won 
event for cars costing from $1 ,000 to $li;UOin Mount 
Wa:;,hiIl�ton Climbing Coutests ; also Gold Medal in 
\Vhlte �\Toulltum Endurance Run. Price $ 1 , 70 0. 
Catalogue will be sent on request ; also spedal cata
log;,es of Columbia Electric Town Carriages and 
Commercial \T ehicJes. 

ELECTRIC VEHICLE CO. - Hartford, Conn. 
N E W  YORK CHTCACW 

134-138 w. 3�th St. BOSTON 1413 MichIgan Ave. 
74 Stanhope St. 

Member Ass'n Licensed Automobile Manufacturers 

Larse Contracts 
r.=== Sol i cit ed ===:;"I 

Our factories are so numerous and 
so completely equipped that we can 
compete successfully on large con· 
tracts-such as sheet steel stamp· 
jngs, g..!neral manufacturing and 
machine shop work. 

Pope Manufacturing Co. 
21 Parh. RoW", N eW" Yorh. City 

Not in the Front Rank.  It is the Leader 
2M H. P. Single Cylinder Motor Cycle 

For 
S pepd 

Long Life 
Mileage 

Power 

For 
Pleasure 

Business 
Economy 

Style 

OUt' Double-Cylinder Machlne holds an world's records. 
Motors and accessories sold separately. Send for catalog 

G. H. C U RTISS M F G .  CO.  Ham m o ndsport ,  N . Y .  

For PIPE-THREADING 
o r  CUTTING 

there is no machine on the market that can eom
pare for ease of operation and excellence of work 
with F O RBES PATENT D I E  STOCK 

MACHIN" N o .  30. 

Vise is self-centering and dies are adjust
able to any variation of the fittings. Parts 

���. be�iwl�h�!�(�l :!(fl(��t��o:� i�hi: ¢�� 
CATALOGUE FREE. 

C U RT I S  & C U R T I S  CO • •  
Range )4.2 in.  R. & L. 6 Garden St., Bridgeport, Conn. 

ELECTRIC LAUNCH MOTOR. - THE 
design in "Lnis paper is for a motor of unusual simplicity 
of construction, which Can easily be built by an amuteur 
at small cost. It is intended for a boat of about 24 feet 
over al i '  and 4 feet 6 inches beam, drawmg 18 inch es. and 
if'l capable of prnpelling such craft at a speed of 7 m i les 
per h our. IllUstrated with 21 cuts. See SCI ENTIFIC 
AMEHIC�N SUPPLEMENT. No. 1�02. Price 10 cents by 
mail. from t b is office and frl)ID a ll newsdealers. 

To Owners 01 Gaso l i ne E ngi n e s, 
Auto m o b i l e s, Launch e s ,  Etc 

Th'Auto=Sparker 
does away entirely with all starting and 

�������. b��r�:it��� s���h��� b:g 
teries. Can be attached to any engine 
now using batteries. Fully guarantet:dj 
write for descriptive catalog. 

Motsi ng er  Device Mfg . Co. ,  
14 Main St .. Pendleton, Ind, 

"The Sharer" 
A new foot power that can b e  applie<l 
to all light machinery. A kick starts 
the m achine and an occasional kick 
keeps it going. Send jor OW/" Booklet. 

SLOTKIN &: PR.AOLlN, 
New YOik.  �-. ---.--�-------Cb¢ SCi¢ntific }fm¢ritan 

I SUppl¢m¢nt =� 
OF S EPTEMBER :3 

will contain these articles 
on the 

S T. LOUIS FA IR 

Edison Historical Exhibit 
Twenty=foot Wooden Pulley 
The Exhibit of Welded Steel 

ALL ARTICLES FULLY I L LUSTRATED 

11111111111'1111111111111111" 

The Supplement costs 10 cents by mail 
" 1[111111111 11111111111" 1 

MUNN . .  � CO. 
361 Broadway New Yorh 

Scientific American 
f;lH-'ed i ndh'a l i l l g  }I hI. rlll, CHIllIl & LalHigl'Hf 71)7, 7:�-l 
�pike p x t r:--I c t ol', It. D. Bnth"n� . . . . . . . • . . .  7n7 , !)�;-1 
�pil'Oll1t'ter. 11 . '1'. Lyttlf'hm • • . • • • • • • • • • • •  7ti7 , r)2� 
8prin�. �f'P Fridioll spring. 
Hpring Hupport, O. I�. I-Hgl'luw • • • • • • • • • • •  Z I�7, ��4 
Stacker, hay, .F. 11. Doty . . . . . . . . . . . . . . . . I h7 , <.ul 
Stave Sd ving IllHehinc, '1\ H. \Vebt:;ter . • . .  7G7,784 
Stay covel'ing Illaeh ille, dres:-:i, O sborne & 

�teu;�ell��iler: 
. B�l�'g��: &; . 

,,�iili:� � � : :  'itii,D2:J: +�+;Z�� 
8tf>aJl1 lJoiler, fire tube, G. Inglis • • . . . . • . . .  767, 81G 
Stpam gl'uerator, "r. Mitchell . . . . . . . • • . . .  707, f)GO 
l-;toeking, II. Browll . . . . . . . . . . . . . . • • . • • • . .  7U7,a81 
:stove, 1,'.  J. Pio("h . . . . . . . . . . . . . . . . . . • . . .  767, 8:;4 
Stove, furnace, etc.,  <:lpul1ing device, V. 

K. Korjibsky . . . . . . . . . . . . . . . . . . . . . . .  . 
Stove, gas, J. J. Konigs . • • . . . . . . . . . . . . .  , . .  
Stove or furnace, heating, E. O. Daniel:-:i . .  
Stovepipe clamp, G. B. UeYllolds . . . . . . .  . 
Straiw'r, F .  H.  Vogt . . . . . . . . . . . . . .  , . . . .  . 
Strainer, teapot, A. F. Barnett . . . . . . . . . .  . 
S tropping' m ac-hine, O. K alllpfe . . . . . . . . . . .  . 
Superheater, J. II. RO�3('nthal . . . . . . . . . . .  . 
Switch throwing df'viee, 'V .  B. Perry . . .  . 
Syringe, hypodprmic, 11 , J. Detmprs . . . . .  . 
Syrup CUp:3, e1c.,  double lid for, J. L. 

7 G7, 648 
767,70.1 
7G7,7:J8 
7H7,GOO 
7U7, 780 
7G7 , 47.1 
'jH7,GOO 
7H7, 766 
707, 4:{(-) 
767, 686 

'l'aylor . . . . . . . . . . . . . . . . . . . . . . . . . 767 , \Jl 7  
Tapping apparatus, Pl'ntlarge & V ehr . . . . 767, 658 
Target trap discharging mechanism, P. 

N orth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  767, 707 
Telegrallh receiving device, wireless, J. 

S .  Stone . . . . . . .. . . . . . ' . . . •  0 • • • • •  ' • • • • • • 767,971 
'relegraph signals, apparn tus for simultan

eously transmitting and l'eceivillg spacc, 
J .  �,  �tCllE' • • •  , • •  , • • • • • • •  , • •  ' • . • • • • • •  7G7,970 

Telegraph siglluls, recciving space, J. S. 
'ltone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 767,972 

Telegraphy, SP;H'f', .r. S .  Stone . . 767,975 to 768,005 
Telephone circuit, "'T. 'V. Jacqnes . . . • • • • • •  767 , 8 J 8  
Telepholle h o o k  switch, C,  T ,  ':U a s o n  . • . . . .  7 67 ,584 
'l'elcphone support ami swit<:h, F. R. :\lc� 

Berty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  767,489 
Telephone switchboard <:ireuit party line 

ringing device, Lattig & Goodrum . . . .  767,573 
T'elephone systcm, F .  R Parker . . . . . . . . . . 767, 958 
��('lephOlw tI'allsmittpr, C.  ,y, H a rper . . . . .  707 , 753 
�l'hermomcter, incubator, A. Neuueek . . . . , .  767,493 
Thread d ressing machine, �. A. Ifreden-

burgh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  767, 640 
Thread immc1'8ing dE-vice, G. A. Ifrpden� 

burgh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  767, 6:)9 
Three way split switch, '1'. Dean . . . . . . . . . .  767,740 
Thre8hillg m a chine, II .  Schlcusner . . . . . . . . . .  707 , 91 G 
Ticket distributer, C. H. Townsend . . . . . . .  767,610 
Till, shop check, \V. \iV. UOlmell . . . . . . . .  767, 633 
Time l'peorder, watchman ' s, J. & H .  .ffi. 

SUllimers . . . . . . . . . . . .  , , . . . .  ' . . . . . . . . . .  767,453 
Tire, J. H. London . . . . .  ' . . . .  , . .  , . . . .  , . . .  , 7G7 , 583 
Tire inflating device, pIH'umatic, F. Glassup 7(:i7, 40:l 
TirE' tiglltenel', N. '1' . Lcvel'ilt . . . . . .  , . . . . .  7 (-}7 , 640 
Tire, YE'hiclE', C. �tein . . . . . . . . . . . .  , . . . . .  767 , 606 

i ii���, V:�l��\�g l��b���;
z 

wb'c'e'l: ' iJ�: . S: . 
O'r;;8'ti�I; +�+:��� I Tobacco pipe, 'Y. Disch . . . .  , . . .  , . . .  " . . . .  767, 801 

I Tool, electrically heated, 'I'. Van Aller . . .  767,777 
Tool stop, machine, J .  B . Orbison . . . . . . . . .  767, [i92 
TOl'}Jcdo, G. G.  'Turner . . . . . . . .  0 • • • • • • • • • • •  767,776 
Torpedo, dirgible, D .  W .  �1cCaughcy, 

. . 767, 490 to 7G7,492 
Toy pistol, R. A.  Brooks . . . . . . . . . . . . . . . .  767, :380 
Traek lubrieator, automatic, R. G. York . .  767,858 
Tram 01' railway point or s\vitch and means 

for ·working same, LeightoIl & Hacking 767,577 
Transformer earth shield, C .  P. Scott . . . .  767, 503 
Transformer, multiple secondary, Peck & 

Jj"'ortcseue . . . . . . . . . . . . . . . . . 0 • • • • • • • • • •  767, 497 
�l'rap, �ee Pipe trap. 
'l'l"olley pole head, J .  E.  Greenwood . ;  . . . .  767, U:39 
Trolley wheel, E. "\". Potts . . . . . . . . . . . .  767,954 
Trolley whcp1, sclf-lubl'ieating, E. 'Vo 

Potts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  767,955 
'l'rolleys, means for operating' overhead, 

A .  E. HrOvvn . .  , . . . . . . . . . . . . . • • . . . • . . .  
Truck, Price & Peckham . . . . . . . . . . . . • . . .  
'l'l'uek, lumber, W. J.  Daley . . . . . . . . . . . •  
T'l'llCk, swivel, W. L. :;\icUalJe . . . . . . . . . . .  . 
Trunnion for shutters, ete. , J. II. French . 
'1'ru88, J. :\1. Simmons . . . . . . . . , . ,  . .  0 • • • • • •  
Tube_s, apparatus for safe-emling, P. H. 

767, 862 
767 660 
7G7 ; 635 
767 , 9 1 1  
767,558 
767,718 

�eel'Y . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  767, 665 
'l'urbine, elustie fluid, H. 'Yiesner . . . . . . . .  767 , 67 1  
TUJ"biw', steam, 1'.  J. Hedlund . . . . . . . . . .  767, 689 
Turb'nc ' .... ith loeomotives and vehicle8, COlli-

lJiuation of the i'('vPI'silJle steam, G .  S. 
G ranlund . . . . . . . . . , . . . .  0 • • • • • • • • • • • • • •  

Turn table, 8witching, ,\. Ij], Brown . . . . . . 
'l'ype\vl'iting machine, .J . Oppenheim . . . . .  . 
Typewriting maehiue, L. H. l'eITy . . . . . . .  . 
'l'ypevvriting machine, J. C. St. John . . .  . 

7G8,01O 
767,864 
767,.429 
767,528 
767, 607 

Typewriting maehine ring shifting dcviee, 
G. 1\1. Kitzmiller . . . . . . " . , . . . . . . .  , . ,  767,945 

'l'YPe\vriting machiue, shorthand, P. A. 
Voget . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . .  767, 508 

'Typewriting machine tabulating device, 
J.  B. 'lOCOl" . . . . . . . . . . . . . . . . . .  767 , 838, 767, 839 

Typev,;riting lliuehiJle type bar, supporting 
ring and hangPl', G. M .  Kitzniller . .  767,946 

Unloading apparatus, R. H. Dempcy . . , . .  , 767,548 
Upholstery spring surport, G. E. Bigeluw 767,375 
Valise, rdl, J .  Ruegg . . . . . . .  0 • • • • • •  , • • • •  , 767 , 7 67 
Valve centralizing operating mechanisIll, R .  

C. Bromley . . . . . . . . . . . • . . • . . . . . . . . . . .  767,732 
VaJve gea ..... , G,  1V .  Spl'agins . .  0 • • • • • • • • • • •  767, 503 
Valve gear, internal combustion engine in-

let, A. P. Brush . . . . . . . . . • . . . . . . . . . .  767,794 
V alve, hydraulic, �L Sjoherg . . . .  , . . .  " . .  767, 600 
Valve mechanism, basiu outlet, G. A. Soder-

lund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  767, 450 
Valve, steam actuated, Picard & Bnre-au , 767, 498 
Vapor or gas exhausting apparatus, V. 

Sch\\'aningcr , . . . . . . . . . . . . . . . . . . . . . . .  . 
Vaporizer, Vel' Planck & Lucke . . . . . . . . . .  . 
V ebicle, W. 1V. U.ohinson . . . . .  0 • • • • • • • •  
Vehicle, autotraction, A. vVenberg . . . . . . . •  
Vehiele wbeel, A ,  .J. Carlpy . .  , . . . . .  , . . .  
Vehicle wheel runner attachment, G .  F. 

767, 502 
767,456 
7 67 529 
767 ;460 
7G7, 542 

l\IpYPl" " . . . . . . .  , . .  , . . .  , . .  , . . . . . . . . . . . .  767,907 
Vending machine, R. Ziebell . . . . . . . . . . . . . . 767, 674 
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V pnper sawing machinpl"Y, A. B. Calkins . .  767, 385 
Vertical tubular hoiler, W .  Norris . . . . . .  767 , 655 
Vessel fin, adjustable, H .  J. Noll . 0  • • • • • •  767, 827 
Vessel, submarine salvage, J, �l. Roaul . . . .  0 767 , 8;)5 
Wagon seat lock, L. P. Moore . . . . . . . . . . . .  767, 589 
1Vall constru ction, J. A. Ferguson . . , . . . .  767 , 3n.s 
'Vall construction, F .  E .  Kidder . .  767, 41:1,  767 , 4 1 4  
\Vashing mat:hiIH" rr, J .  Steen . 0  . • • • • . • . .  767, 969 
'Vater hpntpl', J, H, George . . . . . .  , . .  , . ,  . .  767 , 810 
"-Tater pUl'ifiel', 'V, H .  Green . . . . .  767, 746, 767,747 
'Vater vudfying apparatus, C. L. Kenlli-

("ott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  767, 698 
"'Tpatber strip, door, tJ:1 . J). SHOW . . . . . . . . . .  767,771 
\Veighing and filling machine, W. H , 

Doble . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . .  767, 394 
Well, M. D. Rochford . . . . . . . . . . . . . . . . . . . . 767, 44R 
"-Tpll drill, r!Ppp, A. F .  J)arling" . . . . . . . . . . 767, 685 
'Vheel rim finishing maehille, K, D .  Chard 767,387 
vVhiffiptrpps to cross bars, device for at-

taching, B. II. Kellogg . . . . . . . . . . . . . .  767, 820 
"Tindmill regulator, antomatic, A. P. 

Hoesly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
,\ViIldow clpaning r!pvice, C. Levy . . . . . . .  . 
'\Vindow opener, J, C. Zutt . . . . . . . . . . .  0 • •  
'Yindow, prismatie, G .  K .  Cummings . . . . .  . 
Windov{ s('l'een, H. ",V. Peightal . . . . . .  0 0 "  
"",Tindow screen amI sash, adj ustable. Ho  H .  

I{erel,hoff . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Tire fastpIH?T, J,  l-i:.  'Yutters . . . . . . . . . . .  . 
Wire strl"tcher, G.  H. Miplke • . . . • • . . . . . .  
""Tit'e stretcher, J. H. Ladd . . . . . . . . . . . . .  . 
"Tootiwork polishing wbeel, C. H. Kim-

" bE'rl.v , . . . . . . . . . . . .  , . .  , . . . . . .  0 • • • • • • •  , 
Work hoidN", O. H. �Jichblatt . . . . . . . . . . .  . 
Wrench, Glover & Hulbert . . . . . . . . . . . . . . . 
"trench, D. F. Taylor • • . . . . • • . • • • . . • . . .  
Wrench, W. A. Leller • • • • • • . . . . • • • • . • . . .  

DESIGNS. 
Brushes, mirrors, or similar toilet articles, 

back for, W. H. Blake . . . • . • • • • • • • • • •  
Card mount, H. H. Collins, Jr • • • • • • • • • • • •  
Clock stand, electric alarm, A. Y. Darche . 
Comb, F. W. Grell • • • • • . • • . . • • • • • • • • • • • •  
Grave marker, Mmer & Todd . • • • • • • • • • • •  
Spoons, forks, or simllar articles, handle 

for, E. Goetze • • • • • • • • • • . • • • • • • • • • • • •  Stove wtadow 18ttlq, 0. ... Dnall . . .. . . . .  

767,562 
767, 650 
767, 470 
767, 799 
767,433 

767, 896 
767 , R55 
767,5Fl7 
767, 897 

767, 699 
7 67 , R76 
767, 403 
767, 531 
767,901 

37,089 
37,087 
37, 091 
37,090 
37,093 
37,088 a7,� 

R e pe ating Ri fl e s  F o r  H u nt i n g. ,  
Shoot a W i n c h e s t e r once and you will shoot a W i n c h e s t e r  always: 

That's because W i n c h e s t e r  rifles after a test of over thirty years repre

sent today in accuracy, reliability and quality, the highest development 

of the gun-maker's art. Whatever your preferences may be, some 

one of the nine different W i n c h e s t e r  models will surely suit you; for they 

are made in all calibers, styles and weights. Use W i n c h e s t e r  guns for 

all ,kinds of shooting and W i n c h e s t e r  cartridges for all kinds of guns. 

See our Exhibits at St. Louis in Manufacturers and Fish and Game Buildings. 

WI N C H EST E R  R EPEATI N G  A R MS CO., N EW HAVEN, CON N .  

•••••••••••••••••••••••••••• 
: - -- �� : " 4-- M •• t�: 
• • : COMB I NAT I ON  SCREW DRIVER: 
� Complete, with three screw driver tips and three brad awliJ, $1.50� 
• Send for particulars. Catalogue N o. 17 B of :Fine Tools free. � 
• TUI] L. S. STAR RET '1' CO • • Athol, M ..... , U.S.A • • 
•••••••••••••••••••••••••••• 

-- ---. ---.-����-

NOISELESS Bevel Pinions 
We can furnish o u r  N e w  Process 

Noi�eless Pinions in bevels as well 
aP spurs of any size want.ed and 
to transmit any required horse 
power. W rite for catalogue. 
T H E  N E W  PROCESS RAW H I D E  CO.  

Syracuse,  N .  Y .  

MARINE ENGINES 
1, 2. 3 and 4 · 

Cylmder 

Lau n ches 
1 7  t o  50 feet 

Send for 
new cat.alog 

GRAND RAPIIIS GAS ENGINE & 
Grand Rapids, Mich. 

WeBs, Oil and Gas Wells  drilled 
by contract t.o any depth from 51) 
to 3000 feet."We also manufac
tur� and furnish everytbing re
quired to d,,'ill I),nd complete 
same. Portable Horse Powe � 
and Mounted Steam Drilling 
Macbines for 100 to 1200 feet. 
Wri te us stating exactly what 
is required and sen d for illus
trated catalogue. Address Yr.������EI��� AND SUPPLY c..., 

YOllK, U. S. A. 

You Want the 

CHOCKS 
B rrY  

W E S T C OTT'S 
S t r o n g e s  t 

Grip, Great � 
est Capacity 
and Durabil

ity, Cheap and Accwrate. 

Westcott Chuck Co., Oneida, N. Y., U, S. A .  
Ask Jor catalogue In English. French, Spanish or German. 

FIRST PRIZE AT COLIHIBI.AN EXPOSITION, 1893. 

P E R F E CT · P U M p · POWE R .  
is attained only in the 
TAB E R  ROTARY P U M PS 

1.'hey are mech anical 
simple and durab le. W i l l  
pump hot or cold fluid, 
thin or thiCk. Requires 

no skIlled mechanic. ,1\1ost power at least cost. An parts interchangeable. Made of iron, steel or bronze. Can be driven by b elt, motor or engine a,ttachllient. Large lllustrated Gatalogue free. 
TAB E n  P U M P  C O  .• 32 We l l s  S t . .  B u ffa l o ,  N . Y . ,  U. S. A. 

COLT aEYOlYEB 
IS INDESTRUCTIBLE 

TH E  QUA�rrY OF MATERIAl, 
AND THE PERFECTION OF 
WORKMANSHIP GIVE IT THE 

TO STAND AB USE AS 

WEl,I, AS USE. SIXTY Y EARS OF 
EXPERIENCE IN THE MAKING 

TO PROT ECT YOU IN THE TIME 

OF NEED. 
Catalogue 

WATER !s�!zl�tPmE:!��A,�r�R:ar�;. 
pense. The WIndmill and gasol ine engin e  
are costly to install and run. Niagara Hydraulic Itatll will work con

tinu o u s l y  wherever there is a funning 
stre a m ,  Nothing- to blow dowIl, bl()w 

UTI, or require attention. Hequi res 
le."s head of water to operate than 

�:drs. u
t��Ia{g�e f

�e:.er needs 'l'e

N i agara H yd rau l i c  E n g i n e  C O 
CHESTER, P A. 

The most 118efu: article ever invented 
for t b e  purpose. Indispensable to Law
yers, Editors, Studenls.  Bankers, Insur
ance Companies and business men gen
erally, Book marker and pap€ r clip. 
Does not m utilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
�Po be bad of all book!'!ellers, stat.ion ers 
and notion dealers, or bv mail on receipt 
of price. Sample card, bfmail, fre�. Man-
¥>l�tc�� 116x i§f.ni��I��';,1d���ey' 

Volt Ammeters 
Pocket size, but large enough fur accuracy 
and practical use. Various ranges for test� 
��� �r

a
�1���1�s�J:te;

ri
1l:g,

t
v�1������ :�g 

Amm eters for general measurements. 
iTSenrl tor Ci'rcutar. 

1" M. PIGNOLET. 
80 Cortlandt St • •  :'iew York, N.Y. 

Do You Want Gooa Information CneaD � 
Write to us aud we will refer you to a SCIENTIFIC AMERICAN SUPPLEMENT that will give you the very data you need. SCIENTIFIC AMERIC�N SUPPLE�ENT articles are written by 

men who stand foremost 1ll modern SCIence and industry. 
Each SCIENTIFIC AMERICAN SUPPLEMENT costs only 10 cts. 

But the 
.
information it contains may save you hundreds of dollars. 

Wnte for a catalogue of SUPPLEMENT articles. It costs 
nothing. 

Act on this suggestion ! 

M U N N  &. CO M PA N Y  
36 1 B roadway, New York 



A Free Trial Boitle of 

Hydrozone 
sent on receipt of IOC. to pay postage. 
Positively relieves and cures Oak or 
Ivy Poisoning, Sunburn , Pric k l y  Heat, 
H ives, and immediately takes the 
sting out of Mosquito Bites. A mar
velous remedy ior burns, and will  
positively prevent blood poisoning 
from cuts o r  abrasions.  

Sold by leading druggists. 
None genuine w ith.out my signature. 

q�, ��  
Dept. U, 63 Prince St., New York 

Spud Cor Crpo� Jlnok' flot on '"' " Ro'v to trf"nt 
dl!ile:Hiil('s � "  (" o " f a h",,;;- h u n dreds o f  testi_ 
monhtls or ,,' onderi'u) Clll'eSa 

Our Weekly 
Market Letter 
written with conciseness and author
ity, deals with the matters of the 
hour, pertaining to Stock and Bond 
Investments. Upon request, your 
name goes on our mailing list. 

Corey, Milliken & CO. 
BANKERS AND BROKERS 

J5 State Street, Boston, Mass. 

CURES A L L  S K I  N D I S  E A 5 E 5 
AND CANC E R  

N° matter what s k i n  disease 
you h ave it can b e  success

fully treated by the FINSEN Light 
Treatment. E ndorsed and en
dowed b y  the rulers of fou r great 
nations. No operation , medicine 
or p a i n .  WRITE today d e s c r i b i n g  
y o u r  case and get o u r  8o-page 
b ook which describes the tre at
ment fully. It is FREE. 

PROF. N I E L S  R .  FI N S E N .  

The finsen Light Institute of America 
Su ite D 7 8  State Street, C h icago 

---- --------

. .. . ..... . . ?4e' . . ..&1 
CABOT'S 

�f1rt�! 
For Tender ,  Ach ing Feet 

Relievp.s pain ; teduces swelling ; destroys odors ; (,11I'e" 
spiration. A t all dealers. Look for Trade .'\Jar!;:. lOc o  
ages by mai� o�  • 

8ulpho·Nupthol Co., 15 T1uymnrkct SQ •• ll O",tOIl, Mn�s, 
Ackl' I - Merrall's ; ,\I aey's ; Siegel Cooper, � e w  Y ork City. 

ELECTRIC SEWING MACHINE MO 
tor.-rl'he instructinns and numerous "i l lustrations of de
tails contained i n  this·-art i cle will enable any mecbanic 
of average ability to build an efficient motor that will 
operate a sewing machine. 'rhe COlSt of materials for 
this machjne should not ext.:eed five dollars. See SCIEN
T I FIC AMEIUCAN SUPPljEMEKT. No. 121(l. Price 10 
cents by mail, from this office and from aH newsdealers , 

Trade Marks, 
Designs. 

Copyrights. Etc. 
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invention is probably patentable. Communica-. 
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Patents taKen throl.l/!h M UNN & Co. receive 
Special ��!rotice, without charge, in tbe 

Sci entifi c Amer ican 
A handsomely illustrated weekly . .  Largest Cif-
����

t
l���f����l�

i
tigo{�'l!'�:li n�:r;g;kl�r: 

Scientific Amertca� 
T RADE MARKS. 

Arch SUJlPol'tel's, W. 1\1. Elsen • • . • • . • • . • •  
Hitters, Bittel' Apple Bitters Co . . . . . • . • .  
Blowpipp �.vst(,l1l , ('('rtain named, P.  U.  

j\Iillel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
BoxeH, L. l-Iefter . . . . . . . . . . . . . . • . . . . . . . . .  
Hricl\:s  for pu Ying aud building purposes, 

JCl,211 
43,200 

43,215 
43, 194 

E __ _ 

NdsOllVill(' Sewer Pipe Co . . . . . . . . . . .  . 
CUIlllPd fish, O. Slwllard & Co . . .  , . . . . . . . . :�:t;t i----------------------------------------------------------

:�' ��� I Sealed proP�:�:�'�dd��SS�:�t;b:C!�!: Commission �� CO' if��eTQT�A CIll'mieal substances, certa in named, Actien 
Gese-Jlsehaft fur Anilin lj-,abrikation . . .  . 

Ci.!.pns,  L. ,T . Stadeker . .  , . . . . . . . . . . . . .  , . .  
Cigal's,  ehcroots, ,uld eigarettes made of 

cigar tolmc('o, Caye-y Caguas 'l�obacco 
Co. . . . . . . . . . . . . . . . . . . , . 

" in _Lunacy ,{'he CapitOl, A lbany, N. Y., wil l  be received � �I , . r I unti I 12 o/dock noon, A U!�ust 31, 11)04, for the construc- -. - '  J-' i I • tion of covered masonry filters, pure water reservoir � L.... 4a, 182 and appurtenances for the Hndson River State Hos-
C�o a l ,  Chesilpeake & Ohio Coal & Coke CO . 

I, C 
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trc-atnwnt of eertain 
4a, 175 F��� ;: Jd���:t�P�!�h�t file ���:, �f�fli�<§1���cg�� Makes Roofs r�ast 

named diseases,  G .  \V . Cald\vell . . . . . .  . 
Crayons, ehalk,  E'. H. Brady . . . . . . . . . . .  . :�:�� ��:�g� l�n��rS��' t��f�ler�ngt.

a
�:��r ��S�li��,A�I:� Ten Years I�onger 

43, 207 York. Vip for external nse, nL W. Savage . . . . .  . 
Food, stoek, Stoek Food Company of Amer-

ica . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . 

------ Will lVIake Your Old Roof Absolutely Water-
43, 164 proof and Look Better '1'11a1l a New SPECIAL MANUFACTUR I N G .  GarmPll t  supporters, cpi'taill named, Harris 

Suspender Co. . . . . . . . . . . . . . . . . . . . . . . . . 4:] , 178 One and Save the Price--W ill  Add DIES AN D STAMPINGS TO ORDER. Glass\v:lre, graduated, W .  J . Tweed . . .  , . .  . 
Hair remedy, Bel'l)icide Co. . . . . . . . . . . . .  . 1�;�bg �ren Years to the Life of A n y  

Roof--Guaranteed 
S P E C

'
L M A C H I NERY- M O DELS·EipERIMENTA L  WORK, DROP FORG I N G  D I E S  AND DROP FO RGINGS. Liquor fot' pharmueeutical use, aromatic 

iron, Knoll & Co. . . . . . . . . . . .  _ . . _ . . . . .  . 
�.fachiller'y , certain named, Duluth Gas Ell-

gine \Vorks . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�lattresses, cushiow,;, and couches, Hirsch & 

Spitz ::\lan nfacturing Co . . . . . . . . _ . . . . . .  . 

4;), 208 

43, 196 

43, 160 

H A R DWA R E  SPEC IALTIES  ETC MAN F'O .TO ORD ER.SEND S A M P LES OR DRAW I N G S  FOR ESTIMATE S. w'II'ITE  FOR OUR BOOK LET. TH E G L O B E  M AC H I N E  & STA M P I N G  C O: 9 7 0  HAM I LT O N  S T., (" )".EVE L A N D ,  O H I O . 

).feasnring vessels, sheet metal, F. X. Mas-
sot . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . 

:'!fedical compoulld or tonic for certain named 
dise-asps, YOI'll: Chemical Company . . . .  

4:3.213 m'J3:mlJ.lI ('orliss Engine., Brewers' 
una BnttJers Macbinerv. THE VITlPER 

4a , 1 85 M FG .  CO ..  8gB lJ}illton St. ,  MIlwaukee, 'VIS 
Jledieine f o 1'  certain n a m e d  diseases, Black 

Diamond Medicine Co. . . . . . . . . . . . . .  . 
Mineral water, Johnson Bros. . . . . . . . . . • . .  
on, oliYP, A .  Agosto . . . • . . . . . . . . . . . . . . . . . .  
Ointment and cutaneous preparations and 

remedies, R. Reiss . . . . . . .  , . . . . . . . . . . 
Ointment for the cure of certain named 

diseases, E.  T.  Dunkeson . . . . . . . . . .  , .  

43, 1 86 
43, 184 
43, 1 6:; 

4:3, 1 88 

43, 16V 

C H E M I CAL  E XA M I NAT I O N S  it��M�"'i� 
D R. H. C. STI EFEL, Bis:-:.ell BlOCk. Pi ttflburgh . Pa. 

C ATA C G G  E. F' R E:. £.  
U N I O N  'M O D t L  woaKS 

193 CLAR _ CHIC. O .  
Ointments, C atTl'eno Dl'ug Company o f  BaHi-

ruore City . . . . . . . . . .  , . . . . . . . . . . . . . . .  . 
Olives and picldes, O. Shepard & Co . . . . .  . 

43, 1 70 MODELS & E X P E R I M E N T A L  W O R K .  
43, 1 8 1  . Inventions developed. Special 3-Iachi nery. 

Packing . rings of rubber, steam, H. F .  
Goodrich Company . . . . . . . . . . . . . . . . . . .  . 43,217 

E .  V.  B A I L L A R D .  Fox B l d g  . .  Fran k l i n  S q u a r e .  New Y o r k .  
Paint,  black ,vaterproof roofing, A e p utic 

Refining Co . . . . . . . . . . .  , . . . . . , . . . . . . . .  . 
Paiuts, mixed, ""Vater Paint Company of 

Dies, Tools and �pecial Machines. Models 
,1:3 , 1 90 and Experimental Work. General Machine Work. 

AI .. lucrica . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  . 
PR. J. BENDER & SONS. Inc .. 87 Fran kfort St.,NewYork 

4:1 , 1 9 1  
Papers, envelops, a n d  b l a n k  books, 1\1. �I.  

lialllllan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Paste, certain numed I talian, Maull Bros. 
Pile cure 01' remedy, .T. G .  'Valker . . . . . .  . . 

:�' i�� Experimental & Mode l  Work 
4:': ;206 Cir. &; advice free. Wm. Gardaill & Son.45-51 Rose St.,N. Y 

Plastic material, certain named, viscoloid 
Co. . . . . . . . . . . . . . . . . . . . .  . 

Razors and edge tool s,  strop dressing and 
preparations for sharpening, l{azorine 
Manufacturing Company . . . . . . . . . . . . .  . 

Remedies for certain named diseases, 
Radio-Sulpho Co.  . . ,  . . . . . . . . . . . . . . . . .  . 

Rcmedips for eertain named diseases, 
.T . :'!iainzcr . . . . . . . . . . . . . . . . .  , . . . . . . .  . 

Remedy for cancel', herh compound used 
as a ,  H.. H. Hrowniug . . . . . . . . . . . . . . .  . 

Remed)T fur sore throat, tonSillitis, and 
diphtheria, C .  H .  :r cnnings . . .  

Remedy for the cure of certain namcd dis-
eases, P. R.  Pale thorpe . . . . . . . . . . . . .  . 

Remedy, rheumatism, Yale .  Chemical · Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

HheumutisDl drops, Die Administration del' 
Dr. Bulzberger ' schen Al'mpn- und K 1'all
kCl1stIftung . . . . . . . . . . . . . . . . . .  ..13 , 1  HG, 

Safes, Herring-Hall-Marvin Safe Co . . . . . .  . 
, Sewing machines and attachments, Illinois 

Sewing ::\Jachine Company . . . . . . . . . .  . 
Sha ving avplianccs. certain named, Kampfe 

l-{ros. . . ,!.. • •  , • • • • • • • • • • • • • • • • •  
ShOt'N,  ladies' leather, Lindner Shoe Co. , 

43, 157,  
Skirts,  women ' s  outer o r  walking,  Rock 

Island Skirt Campa ll}' . . .  . 
Soap, Lauman & KcmV . . . . . . . . . . . .  43, 179, 
Soldering fiux, liquid, O.  J .  Lanigan . . . . .  . 
Syrup, 11l0IasKe-s, and sorghum, New Or-

leans Coffp(> Co. . . . . . . . . . . . . .  43, 1!l7, 
'l'able\val'(>, tiat and hollow, �rm. A .  Rogers, 

L·iluited . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . .  . 
'l'obacco and cigarettes made from such to-

lmcco, Rllloking, Carreras . . . . . . . . . . . .  . 
'l�rf:'ps, spray mixture designed for the treat

ment of fruit, Thomsen Chpmical Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Vehicles. certain wltned mechanically pro
pelled, Pope Manufacturing Company . .  

\Vnists,  petticoats, and skirts,  women ' s ,  
BurtolJ. B r o s .  & Co. . . . . . . . • . . . . . . . . .  

LAB ELS 
"Atlas Silvel' Polish , "  for silver polish, 

Davidow Brothers . . . . . .  , . . . . . . . . . . . . .  . 
• 'Ca],ters Lettuce Ueaduehe Po\vdt�l's. " fo]' 

beadache po\vders, \iV. A. Towles, Jr  . .  
"Casting Club Rye \Yhiskey , "  for whisky, 

U nion 'Vholesale Liquor Co . . . . . . . . . . . .  . 
" Country Sorghum , "  for molasses, C. E. 

C o e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  . 
"Distillata , "  for distilled 'vater� City Ice 

Delivery Co. . . . . . . . . . . . . . . . . . . . . . . . .  . 
" Hero-Pine, " for cough remedy , K ramer 

& 'Vcgener . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Kink Cure , "  for medicine, rr. H. Hel-

lamy . . . . . . . . . . . . . . . . . . . .  . 
"Odoreide , "  for toilet lotion, Leonhardt, 

et :1 1 . 
. . . . . . . . • . . • . • . • •

. 
, . . . . . . . . . • • • . . •  

" Payne ' s  Alfalfa Molasses lj�eed , "  for 
alfalfa molasses feed, G. II .  Payne . .  

"Peerless Spring: 'Vater, " for water, 
F. E. "'Talker . . . . . . . . . . . . . . . . . . . . . . .  . 

" P(c'psimillt, "  for medicine, .T. :.M. '.roulson . 
" Peterson ' s  Bunion Relief, " for bUnion 

remedies, M. F.  Peterson & Co . . . .  , . .  
"Prairie Chief, " for flour, Western Flour 

Mill Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
" Roman Massage Cream and Skin Food , "  

f o r  toilet preparation, Booth Manufac-
turing Co. . . . . . . . • . . . . . . . . . . . . . . . . • . . .  

"Strawberry Massagp Cream and Skin 
�'ood , "  for toilet preparation, Booth 
Manufacturing Co. . . . . . . . . . . . . . . . . . .  . 

' ''The Rectucura.  Company , "  for a remedy, 
Reetucul'u Remedy Company 

PRINTS. 

4:1 . 2 1 0 

43 , 1 7 1  

48,201 

4:: , 202 

4:3, lHG 
4:3, 204 

4:3, 1 68 

4:1, 1 67 
43 , 2 1 6  

43, 176 

43, 1 93 

43, 1 58 

43,159 I 
4:J, 1 HH 
43,20n 

43 , 1 \)8 

43,212 

43, 1 62 

43, 192 

43,195 

43,177 

1 1 , 3 1 0  

1 1 , a1 4  

1 1 , :305 

1 1 , 308 

1 1 . 306 

1 1 , 318 

1 1 , 315 

1 1 , 311 

1 1 , 309 

1 1 , 307 
1 1 ,316 

1 1 , 319 

11,:,)04 

1 1 , 312 

1 1 ,313 

1 1 ,311 

"American Loto, " for a gamE', L. 1<\ 
Olsze\yski . . . . . . . . . . . . . . . . . . . . . . . . .  , . . 1 , 044 

"Chesapeake, " for canvas or cotton belt-
ing, Chesapeake Belting Company . . . . . .  1 , 047 

"Gilma n ' s  Outfit for the Cure of Milk 
Fever, " for medical apparatus, Z. D.  
Gilman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 , 050 

"Glycerine rIal' Soap , "  for soap. Gray 
Lithograph Co.  . . . . . . . . . . .  , . . .  . . . . . .  . 1 , 049 

" Homogeneous, "  for steel fittings, Ameri� 
can Standard Steel J<-'itting Co . . . . . . . . .  1 , 051 

"Men ' s  & Boys' Attire for I<-'all & Winter 
1 904-05 , "  for m e n ' s  and boys '  apparel, 
W. C .  Both . . . . . . . . . . . . . .  , . . . . . . . . . . .  1 ,046 

" N o  Doubt About It , " for fiour, ",Tashburn , 
C rosby Company . . . . . . . . . . . . . . . . . . . . . 1 , 048 

"Schloss Bros. & Co. Fine C lothes Makers, " 
for clothin.!l ,  Schloss Bros. & Co. . . . . . .  1 , 045 

"Star Safety Razor, " for razors, Kampfe 
Bros. . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 , 052 

A printed copy of the spedfica tion and drawing 
flf any patent in the foregoing list, or any patent 
in print issued since 186is. will bE> furnished from 
this  office for 1 0  cents, provided thp name and 
number of the patent df'sired and the datE> be 
I!ivf'n . Address Munn & Co. , 361 Broadway, Np'"'\" 
York. 

NOVELTIES & PATENTED AR1'rcLEs ' MANUFACTUREO BV CONTRACT. PUNCHING OIES, SPECIAL MACHINERY. 
E.KONIGSLOW STAMPING & TOOL WORKS, CLEoVE LAND,  0, 

lUodels and Experimental WOl·k. Inventions 
and Models desig-ned and perf�cted. ¥ear� of SUCCfS�. 
Modern shop. M. P. SebeH, 507 MIssion 8t., San Francisco 

I\TAME PLATES-STEEL STM1P� 1'V ';EMPlOYEE CHECKS, KEY TAGS & BADGES • V 
J . RO BBINS MFG.Co . 58 KNE E LAN D ST. 

SEilD FOR C,,4T,iiThGUE · · .. .  B OSTON, MASS.  

All the Standard machines SOLD or RENTED ANY_ 
WHERE at HALF MANUF'ACTURERS' PRICEf;. 
Shipped with privilege of examination. Send for Cat. 

Typewriter E m p o ri u m .  203 LaSalle St., Chicago 

�H' S C H' E R D T L E:  TA M P  C O . STEEL  STAM P S ,  LE.TT E R S  & F I G U R E S. B R I D G E.P O RT C O N N .  

I�iquid Sanlples and Book Showing' Various Uses 
Sent Absolutely Free on Request 

It is  useless to go to the expense of  putting o n  a 
new roof when you can tn ake the old o n e  good as 
new in point of service, have i t  look better and 
save the price ROO F LEAK will do i t .  Gllaran� 
teed. It will make an old leaky roof absolutely 
waterproof . It will add ten yf'ars to the life o f  any 
roof, new or old. It stops and prevents ru sting in 
tin or iron roofs and arrests and prevents deeay in 
shingl e roofs. 

ROOF LEAK is put up in heavy liquid cetnent 
form and is applied as received . You will be sur
prised to learn bow chea p you can nlakt: your old 
roof new or lllake vour new roof last a lifetim e It 
will not crack in -i'i nt er or soften in sutll1ner, and 
is h i ghly FIREPRO O F .  

ROOF L E A K  has been made and sold since 1898 and 
is i ncreasing in popularIt.y and use at an enormous rate. 
It is  being used on the how�es, barns and granaries of the 
farmers of the Jand, Hnd on the beautiful homes and 
cottages of our citi es. The roofs of mills, elevators. 
store buildings, factories. depot.s , roundhouses, hoteJs, 
churches and schoo lhouses througbout the l ength and 
breadth ot the land are being . beautified ) made who]e 
t--���::��e

b
A!�S:; ���i�e. �������t�l��R�,��cPsY ::3 

steel works. It gives equally gOOd service on tIn, iron, 
felt or shingles . When you buy it you b ave  the assur
ance that you are not only savin.g the price of a new 
roof, but t,hat you are gettiIlg a rnof tbaL will last longer, 
look better and bp better than anything else you couJd 
get. It bas been triefi and stood the test. 

There is but one ROOF I.JEAK and is sold in our 
original kits bearing our signature and trade-mark, not 
sold in bulk. Anyon e  hf'ving a roof that he wants to !let 
ten years lllOre Eervice il'om wjt.hout the expense of a 
new roof sh ould write at once and get Equid samples 
an(l in teresting book ShOWi11g various uses, all of which 
win be sent abso]utely tree on re qu est . \Vritf' to-daJ 
and �ave the price of a new roof lir insure the pro
longed life of roofs in good condition. 
� •• :_44-"G�_: ,f.. �I>-. 156 Fulton St., Chicago �u. .-u.nWJIl "t:'" 263 Pearl St.,  New York 

:MANUFACTURERS OF FINE VARNISHES 
---------

M A S O N ' S  N E W  PAT. W H I P H O I S T  
for Outl'ig'ger hoists . Faster than Elevators, and hoists 

direct from teams, 8aves handling at Ie' s expense. 

lUnnfd, by VOLNEV W, ,n A S O N  & (' 0 . . Inc. "'1'ovidclI('e, R.  I.,  II . �.  A. 

n �!���C�!IOg��Pe��:!�i�: 
25c, Parlor 'l'ricks Catulog'le, free. 
M A R'j' INKA & C O  . . :'IIfrs. , 4H3 Sixth Ave., N ew York. 

MUNN & CO.l6 1 B roadway, New'iork 
Branch Ollioo SI6 F at. W &shlngton. D, C. 

Canadian patents may now be obtained by tbt-" '�L I '  

ventors f o t"  any of the iJ)ventions named in thf' fO!"t" 
going list. For terms and further partlcula ... I qddre88 MUDD " Co., 361 Broadwa:r, New York. 



Scientific American 
.=� 

If you do not investigate the WINTON before you 
buy a motor car you will not get its equal. Completely 
equipped, $�,aOO f. 0, b. Cleveland j without top, 
$2. 300. Prompt deliveries. 
THE WINTON MOTO� CAR�IAOE CO., Cleveland, 0" U.S.A. 

Orient Tonneau Car 

ACCU RATE 

RELIABLE 

DU RABLE 

WONDER of the AGE 
Jackson's Patent High Head Centrifugal Pump. Guaranteed to raise water 1.000 feet or more and maintain an efficiency of from 70% to 84%. lJ'irst choice of the Engineer for CIty Water Works, Draining Mines. Hy .. 
U:i��liifit��;�i::���d a:aCl�Wi�i!n���d. Bea��t��:u:V§J?t fOl" 

BY R O N  JACKS O N  MACH I N E  WORKS,  • • SAN FRA N C I S C O ,  CAL. 

VV A T C H E S 

STYLISH ®. 
EFFECTIVE 

IN DESIGN 

We know that onr watches will do what we expect of them, thet'efore, it is ekSY to nnquestion
ably gnarantee every watch we make, from the cheapest to the most expensive grade. 

THE N EW EN GLAND WATC H  C O  .• 37 al. 39 M a i d e n  Lane, New Yorh 
')' Snow Hill. London, England 

" R !T�d�!PM " A.W. FABER 
We mean roaches and water-
�
u
*
s
Rid�\�� 

ea
��a�t y��a��f; 

Send for descriptive circular, 
or, better still. 25 cents for 
sample trap, postpaid. Lib· 
eral terms to agents. 

PAPER. BOX COM PANY 

4& Harrison Avenue, Springfield. Mass. 

Manufactory Established 1161.  

LEAD PENCILS, COLORED PENCILS. SLATIiJ 
PENCILS, WRITING SLATES, INKS, STATIONERS 
r'UBBER GOODS, ROI,ERS, ARTIS'l'S' COLORS. 

78 Reade Street. New York. N. Y. 
G RANO P R I Z E ,  H ig hest Award .  PAR I S .  1 900.  

"The Car that Climbs
Is Climbing in Favor 

Write for our free illustrated booklet N 
which fully describes the various Cad
illac models , and gives address of near
est agency where demonstrations are 
given. As to performance in everyday 
service-ask any C adillac owner . .  

Speed twen ty  miles per hour. Will climb al1 ordinary 0 • 8 & I C grades. The best
:;i:�����it�l�

e
g�e

the world. I �aClne rass ron o. Sld41:. GaS ancl G� £nsinc� · 
i:' Ped,et mechanical appliances make 

for absolute safety and economy. 

CADILLAC AUTOMOBILE CO. 
Detroit, Michigan 

Member Association Licensed Automobile Manufact'rs. 
WA LT H A M  M A N U FA C T U R I N G  C O. 

Waltham. Mass. 

CHARTE R  
GAS and HASOLINE 

For All Work. 
Stationaries. Portables, HOlsterS, Pump
ers, Sawing & Boat Outtlts. Send fot' Catalogue and Testimoniats 

State Your Power Needs. 
C H A R T E R  GAS E N G I N E  C O . ,  Box 1 4 8 ,  S T E R L I N G ,  ILL.  

W h at I s  D au s ' T i p - To p ?  
TO I'ROVE. that Dans' " Tip Top " is the best and sIlIlplest clerice for making 
!�:ie�oC���t/;;���l}t:en;\�;:�tl�I;�Y� :iR ship complete duplicator, cap size, 

" ithout deposit. on ten (10) 
�>��:: ���!O le�� $5 
trs(l(' db('.ollllt of Net � 83% per eent, 01· 

the Felix A, B. Daus Duplicator Co., Daus Bldg , 1 1 1  John St., �ew York 

S 1 All varieties at lOwest pnces. Be_8t Railroad 
Track and 'Va,gon or Stock Scales made. 
Also 1000 useful artIcles. inCluding Sate8. C a � � 8ewmg .'lachines, BicyCles, Touls. etc. �ave Money. Lists Free. CHIOAGO SCALE co .. Chicago. 11 J . 

Our 
Laboratory Glassware, 
A p p a r a t u s, C h e m i c a l s, Photo 
Lenses and Shutters, Field Glasses, 
Projection Apparatus, Photo-Micro 
Cameras are used by the leading 
Laboratories and Government De
partments Round the World. Catalogs free. 
Bausch � Lomb Opt. Co. 

ROCHESTER, N. Y. 
Boston Frankfurt, 

B R I STO L. ' S  
R EC O R D I N G  I N STR U M ENTS. 

Pressure Gauges, Vacuum Gauges. V olt� 
meters, Amperemeiers, \Vattmeters, and 
'J 'hermometers, make continuous records 
Uay ana Night. Will pay for t.hemselves. 
Every instrument fully guaranteed and 
sent on 30 days' trial. tr' Senajor Oirc'U
lars and. Specime,n Chart. The Bristol Oomnany, Waterbury, Oonn. 

SILV ER MEDAL PARTS EXPOSITION . 

CRUDE  AS B ESTOS  
D I R E C T  F R O M  M I  N E S  

P R E PA R E D  R.  H .  M A RT I N ,  
ASBESTOS F I BR E O FF I C E ,  ST . PA U L  B U I L D I

.

N G  I for  M a n ufactu rers use  220 B 'way, N ew York.  

roung Men 
of proved business qualities with 
a little capital will find proper 
encouragenlent to locate factories 
along the lines of the NORFOLK 
AND WESTERN RAILWAY. 
References must be furnished. 

PAUL SCIIERER 
Agricultural and Industrial Agt. ,  N .  & W. Ry. Co. 

ROANOKE, VA. 

RACINE. WIS .  

I�C Iron. Bronze & Aluminum I�. 
;.;IA Castings for Automobiles � 

Water Jacket Cylinders 
a Specialty 

The 

Correspondence 
Solicited 

Smith Premier Typewriter Co. 
Factory, Syracuse, N. Y. 

Bj'anches in all large cities. 

r.t:;l:bi:}::;;i�����' : :� l�g t: �: 
We have a n�w catalog, fully describing and illustrating our line, which will be sent on reqnest. 

OLDS GASOLINE ENGINE WORKS 
216 River Street LANSING, MICH. 

THE INTERNAL WORK OF THE 
Wind. By s. P. LANGLEY. A painstaking discussion 
�l t�:lh�
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AMERICAN :;UPPLEMENTS 946 and 94,),. Price 10 
cents each, by mail. MUnn & Company, 361 Broadway, 
New York City, and all newsdeaJers. 

. THE 

GRIFFIN MILL 
5 7 9 Mills have been sold. the past two years to the following 

Portland Cement Works : -
Lehigh Portland Cement Co., Ormrod, Pa. 
Lehigh Portland Cement Co., Mitchell, Ind. 
Lehigh Portland Cement Co., Wellston, Ohio. 
Central Cement Co., Coplay, Pa. 
Glens Falls Fortland Cement Co" Glens Falla, N. Y. 
Cuyaga Lake Cement Co., Ithaca., N. Y. 
National Portland Cement Co., Durham, Ont. 
Sandusky Portland Cement Co., Syracuse, Ind. 
�::a��gJh�

a
p����t����!1

e
co�;��lr�i�: 

Mich. 
Midland Portland Cement Co., Bedford, Ind. 
Bonneville Portland Cement Co., Siegfried, Pa. 
Iroquois Portland Cement Co., Caledonia, N. Y. 
Alpha. Portland Cement Co., Alpha, N. J. 
Whitehall Portland Cement Co., Cementon, Pa. 
Struthers Furnace Co., Struthers, Ohio. 
lola portland Cement Co., lola, Ran. 

lola Portland Cement Co., Dallas, 
Texas. 

Wabash Portland Cement Co., Stroh, Ind. 
Kansas Portland Cement Co., lola, Kan. 
Alma Cement Co., Wellston, Ohio. 
Aetna Portland Cement Co., Fenton, Mich. 
Penn·Allen Portland Cement Co., Allentown, Pa. 
Martins Creek Portland Cement Co., Martins 

Creek, N. J. 
Wolverine Portland Cement Co., Coldwater, 

Mich. 
Bronson Portland Cement Co., Bronson, Mich. 
Quaker Portland Cement Co., Sandts Eddy, Pa. 
Diamond Cement & Lithograph Stone Co., Chi. 

cago, TIl. 
MissiSSippi Valley Portland Cement Co., Louis. 
Bell���fie ���tland Cement Co., Belleville, Onto 
Toledo Portland Cement Co., Manchester, Mich. 

That forms an affirmative argument that ought to clinch your orders. 
Most work and best work in the least time with the least expense make 
the " Griffin Mill " the King Pin of the world. 

Illustrated catalogue shows what you need. It is free. 

B RAD LEY P U LVERIZER co. 
92 STATE STREET, BOSTO N ,  MASS. 

HAND BOOK OF 

URIS handsomely bound and ar
tistically printed book now in 
the hands . of the printers will 
contain 88 pages and will illus

trate seventy-eight gasoline cars, one car 
and its specifications to each page. It is 
issued prinlarily for convenience and in� 
formation to the prospective purchaser 
of an automobile. The products of . the 
principal manufacturers throughout the 
Umted States of America and the im
porters of , gasoline machines are shown 
by illustrations and specifications. 

Sent upon receipt of six cents in stamps for postage 

ASSOCIAT I O N  OF L I C E N S E D  AUTO M OBILE 
MAN U FACTURERS 

Room 1020 N o . 7 E. 42d · St . ,  N ew York 

WIRELESS TELEGRAPHY. -ITS PRO-
gress and Present Condition are well discussed in SeIEN
TH'W AMERICAN SUPPLEMENTS 14�", 1 426, 1 42')', 
1 386, 1 388, 1389, 1383. 1 38 1, 1 3�,),. 1 328, 
1 329. 1 431. Price 10 cents each, by mail. Munn & 
Co .. 361 Broadway, New York City. and all newsdealers. 

EA:-;TERN GRANITE ROOFING CO. 
Irving Bnilding New York 

FAI NT HEART never 
passed the l i fe in
surance doctor. The 

time to get insur
ed is n o w -

when e v e r y 
organ is  per

fectly healthy. Our l ittle book
let " The H ow and the Why " 
will tell you how easily you 
can be insured by mail. 

At Last the Game of Golf PENN MUTUAL LIFE INS. CO. 
�P�l:��il(J'tfNP.r\'i��
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any wrist. A transparent cover protects the sheet from 
soil. Openings permit scoring with convenience and 
despatch. Lift the button and a fresh sheet is instantly 
exposed. Made from fine tan RUSSia. Device mailed for Fitty Cents. 
W .  H .  W E I S S B I\. O D , G r e e n f i e l d , M a s s .  

PHILADELPHIA 

J E S S O P  S T E E L  C C?  M F R !'  OF C R UCIBLE SHEET STEEL  WA S H I N G T O N , PA . 

BE LAZY -and take it easy, as you can do by wearing the " Lightweight " PRESIDENT SUSPENDER-two ounces. 
Any store Soc and $1 .00 or postpaid for choicest patterns. 

THE; c . .... E;DGAH.TU� MFG. CO., Box olIO . Shirley, Mase. 




